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ABSTRACT

A deta i red s tudy of  spat ia l  and temporal  aspects  ofprec ip i - ta t ion in  the paci f ic  Nor thwest  reveals  much aboutthe natura l  var iab i r i ty  o f  th is  impor tant  c l imat ic  erement .The data base consis ts  of  month iy ,  seasonal  and annual(water  year)  to tars  of  prec ip i ta t i6n for  a  network of  244cl imato logica l  s tat ions in  
-  

Oregon,  Washington and thead jacen t  a re3 .  A  comp le te  se t -  o f  des l r i p t i ve  andin fe ren t i a l  s ta t i s t i cs  was  ca rcu ra ted  and  i s  p resen ted  i ntabu la r  f o rm.  Maps  o f  key  s ta t i s t i cs  means ,coe f f i c i en ts  o f  va f i a t i on  and  i n te rs ta t i on  co r re la t i oncoe f f i c i en ts  
_  

- -  dep ic t  spa t i a l  pa t te rns .  The  4T_yearnormal  per iod is  shown to re suf f i -c ient  for  the making ofp robab i l i t y  es t ima tes  o f  seasona l  and  annua l  p rec ip i t a t i on .

Temporar  var iab i r i ty  in  seasonar  and annuar
.o rec ip i t a t i on  ove r  t he  ras t  raa  yea rs  i s  s tud ied  w i th  7g

)n and Washington.  Tren<ls ,
letermined and strow that the
.  changes  i s  g rea t .  The re  i s
:he r  a  p rog ress i ve  i nc rease  o r
: ion in  Oregon over  the Iast
re has been a tendency for

shorrer time periods are .r,.rnff""ut";:tht"i; #ffff:, ":;:
b e i n g  a  9 - t e r m  w e i g h t e d  m o v i n g ' . " - r . g "  u s e d  t o  f i l t e r  o u tshor t - te rm os_c i l la t ions  r  d r rd  the  o ther  be ing  thec a r c u l a t i o n  o f  d e c a d a r  v a r u e s  o f  m e a n s  a n d  s t a n d a r ddev ia t ions  -  The one pers is ten t  temporar  pa t te rn  th roughoutthe region is a downwlrd trend extending from the Lggas to

: e c o v e r y  i n  r e c e n t  d e c a d e s .
v a r i a t i o n s  o f  t h i s  p a t t e r n .

s  marked by  ex t remely  h igh
: d i n g  c o n s i s t e n t  w i + - h  s t u d i e s
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FOREWORD

The Water Resources Research Inst,i-tute, located on the Oregon State

Universi ty Campus, serves the State of Oregon. The Inst i tute fosters,

encourages and facilitates \irater resources research and education involving

all aspects of the quali.ty and quantity of water available for beneficial

use. The Institute administers and coordinates statewide and regional

programs of multidisciplinary research in hrater and related land resources.

The rnstitute Provides a necessary conrmunications and coordination link

between the agencies of local, state, and federal governnent' as welL as

the private sector, and the broad research conrmunity at universities in the

state on natters of water-related research. The Institute also eoordinates

the inter-disciplinary program of graduate education in water resources at

Oregon State University.

It is Institute policy to make available the results of significant

water-rel-ated research conducted in Oregonts universities and colleges-

The Institute neither endorses nor rejects the findings of the authors of

such research. It does recorrmend carefuL consideration of the accumulated

facts by those concerned with the solution of water-related problems.
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INTRODUCTION

BACKGROUND

water  has been a key erement  in  the h is t .ory  of  the
Pacif ic Northwest and the region owes rnuch of i ts
deve ropmen t  t o  success fu r  exp lo i t a t i on  o f  t h i s  resou rce .
Present  uses are many and var ied.  As economic act iv i ty  and
population continue to grow the competit ion for water
becomes more in tense.  An expanding ur-ban popurat ion,  the
increase in  i r r igated agr icu l ture on both s ides of  the
cascades,  the greater  requi rements of  the wood and
agr icur tura l  products  processing indusLr ies and the growing
energy needs of  an area largely  dependent  on hydropower a l l
serve to  focus at tent ion upon regionar  water  resources.

The oregon water  Resources board in  Lg6g pubr ished a
repor t  t i t led 

_ or_egonis  Long-Range Requi rementJ for  water .
Th" study found g
in  a r r  o f  o regon ,  t ha t  w iL r  be  exceeded  in  fou r  ou t  o f  f i ve
yea rs ,  amoun ts  to  65 .9  m i r l i on  ac re - fee t ;  and  Lhe  to ta r
demand  fo r  t he  en t i re  s ta te  cou rd  amoun t  t o  gg .4  m i l r i on
ac re - fee t  i n  t he  yea r  2A79 ,  resu l t i ng  i n  a  s ta tew ide
d e f i c i t  o f  a b o u t  1 4 . 5  m i r l i o n  a c r e - f e e t .  s i m i l a r
pro ject ions have been made for  the s tate of  washington
( e . g .  S t a t e  o f  W a s h i n g t o n  f 9 7 1 ) .

Ar though the oregon study is  genera l ly  regarded as a
generous est imate of  water  needs to  assure that  the s tate
w i | l . a d e q u a t e r y  p r o t e c t  i t s  w a t e r  f o r  f u t u r e  u s e s  ( w . n . R . r .
L977) ,  t he re  i s  no  doub t  t ha t  any  cu r ren t  p rob rems  o f  wa te r
suppry and demand can onry increase in  fu iure years.  The
mos t  bas i c  aspec t  o f  wa te r  i ssues  i s  t ha t  a  ta rge  number  o f
uses and demands are compet ing for  a  scarce resource.
seasonar ,  geographic  and yeai - to-year  mard is t r ibut ions
between water suppry and water use occur througtrout the
Paci f ic  Nor thwest .  water  shor tages occur  as do p l r iods of
excess i ve  runo f f .  I n  t he  humid l  wes te rn  pa r t s  o f  o regon
and washington economic act iv i ty  is  not  as water-
cons t ra ined  as  i t  i s  i n  t he  cen t r i r  and  eas te rn  pa r t s  o f
the two states;  but  the drought  of  Lg76-Lg77 made i t
apparent  that  even the moisture-r ich regions are vu lnerable
to the problems of  water  supply .

rn te r r i gen t  p lann ing  fo r  f u tu re  wa te r  use  and
a l roca t i on  i nvo l ves  a  w ide  range  o f  i n fo rmaL ion  needs ,  no t
the least  o f  which i -s  in format ion on the naturar
va r iab i r i t y  o f  s t reamf row.  However ,  p rec ip i t a t i on  i s  t he
bas i c  sou rce  o f  wa te r  supp ly ;  s t reamt row i s  i t s  v i s i b le
resu r t .  Va r iab i l i t y  i s  an  i nhe ren t  cha rac te r i s t i c  o f
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prec ip i t a t i on  as  i t  i s  o f  o the r  c l ima t i c  e lemen ts .
Therefore,  accurate and deta i led knowledge of  Lhe natura l
var iab i l i ty  o f  prec ip i ta t ion,  var ia t ions over  area and over
t ime,  must  be t ied in  wi th  s t reamf l .ow record.s  for  e f f ic ient
management  of  water ,  a  renewable but  l in i ted resource.

PURPOSE AND SCOPE OF IWESTIGATION

The purpose of  th is  s tudy is  to  descr ibe the
prec ip i ta t ion c l imato logy of  the Paci f ic  Nor thwest ,
speci f ica l ly  the natura l  var iab i l i ty  o f  month ly ,  seasonal
and annual  prec ip i ta t ion over  space and t ime.  In  a spat ia l
d imension the s tudy is  l imi ted to  the s tates of  Oregon and
Washington wi th  the inc lus ion of  some data f rom adjacent
states.  In  a tempora l  d imension only  the per iod of
i ns t rumen ta l  obse rva t i on  ( the  secu la r  pe r iod )  i s  cons ide red

essen t i a l l y  t he  l as t  L66  yea rs .

The core of  the repor t  is  the presentat ion of  a
deta i led body of  descr lp t ive s tat is t ics  f rom a dense network
of  c l imato logica l  s tat ions .  A cof i rmon base per iod,
L94f l -L979,  was used for  th is  compi la t ion.  Development  of
the data base is  descr ibed in  Ctrapter  I I I .  Spat ia l  pat terns
of  month ly ,  seasonal  and annual  prec ip i ta t ion are presented
car tographica l ly  in  three d i f ferent  formats in  Chapter  IV
and  d i scussed  i n  te rms  o f  ma jo r  c l ima t i c  con t ro l s .  A
pre l iminary analys is  of  changes in  annual  prec ip i ta t ion over
t ime,  bot t r  t rends and shor t -per iod f luctuat ions,  is
presented in  Chapter  V.  A network of  7A long- term stat ions
in the two states was developed for  th is  por t ion of  Lhe
s tudy .

LITERATURE

The  s ign i f i cance  o f  p rec ip l t a t i on  va r iab i l i t y  has  l ong
been apprec iated in  the Amer ican West  and severa l
comprehensive analyses have been completed for  var ious
states and regions.  One of  the ear l iest  was [ t {cDonald '  s
(1956)  s ta t i s t i ca l  s tudy  o f  aspec ts  o f  t empora l  and  spa t i a l
var iab i l i ty  o f  prec ip i ta t ion in  Ar izona and the i r  bear ing on
water  resouces of  the ar id  Southwest .

Subsequent work has expanded our  understanding o!
p r e c i p i t a t i o n  v a r i a b i l i t y  i n  t h e  W e s t .  P y k e ' s  ( f 9 0 0 ,  L 9 7 2 )
work  on  the  geograph ica l  and seasona l  d is t r ibu t ion  o f
p r e c i p i t a t i o n  p a t t e r n s  w a s  f o c u s e d  o n  C a l i f o r n i a  b u t
i n c l u d e d  d a t a  f r o m  a I I  t h e  f a r  w e s t e r n  s t a t e s .  G r a n g e r ' s
( t g , t l )  d e t a i l e d  a n a l y s i s  d e a l t  w i t h  s e c u l a r  f l u c t u a t i o n s  o f
seasona l  p rec ip i ta t ion  in  low land Ca l i fo rn ia  and more
recent ly  (Byrne ,  c ranger  and Monteverd i  f982)  on  t t re
cor re la t ion  be tween seasona l  p rec ip i ta t ion  in  Ca l i fo rn ia  and
w e s t e r n  M e x i c o .



Character is t ics  of  prec ip i taL ion in  the Great  Basin
were examined by Houghton ( f969) .  His  purpose was to
exp la in  p rec ip i t a t i on  cha rac te r i s t i cs  i n  t e rms  o f  c l ima t i c
contro ls  and to  develop s tat is t ica l  methods for  est imat ing
t t re  long- term prec ip i ta t ion regime at  s tat ions wi th
incomp le te  reco rds .

Cer ta in l y  t he  mos t  ex tens i ve  ana lys i s  o f  reg iona l
prec ip i ta t ion in  the Amer ican West  is  that  o f  Bradley
( fgZ0a,  L976b,  L976c)  in  which the prec ip i ta t ion h is tory  of
the Rocky Mounta in s tates is  presented,  That  par t  o f  h is
study which deals  wi th  the n ineteenth century inc ludes data
for  s tat ions in  Oregon and Washington.

Many  o f  t he  f requen t l y  c i t ed  s tud ies  o f  secu la r
c l imat ic  f luctuat ions in  the Uni ted States are f rom t t re
eas te rn  ha l f  o f  t he  coun t r y  o r  t he  a r i d  Sou thwes t  (e "g .
S e l l e r s  1 9 6 A ,  F r i t t s  1 9 6 5 ,  L a M a r c h e  a n d  F r i t t s  f 9 7 1 ) .  T h e
se r ies  o f  anoma lous  w in te rs  i n  t he  l a te  I97As  l ed  to  a
number of  s tud ies of  broad pat terns of  c l imat ic  var iab i l i ty
fo r  t he  na t i on  as  a  who le  (e .g .  Ch ico  and  Se l l e rs  L979 ,
D iaz  and  Quay le  1978 ,  L98g) .  However ,  i n  t hese  ana lyses
only  a few stat ions f rom Paci f ic  Nor thwest  s tates were
inc luded in  Lhe data network.

There has been a cur ious ly  smal l  amount  of  researct r  on
the  va r iab i l i t y  o f  p rec ip i t a t i on  i n  t he  Pac i f i c  Nor thwes t .
Seve ra l  s tud ies ,  based  genera l l y  on  on l y  a  few  sca t te red
stat ions,  are l imi ted in  both the i r  spat ia l  and temporal
s c o p e  ( e . 9 .  C a r t e r  1 9 3 5 ,  K e e n  L 9 3 7 ,  L y n c h  1 9 4 8 ,  C r o w e  1 9 6 3 ,
Church  L974) .  Roden ' s  (1966)  s tudy  o f  wes t  coas t  c l ima te
f rom L82L to 1964 was concerned only  wi th  temperature data.
McDonald and Langbein (1948)  analyzed st reamf lows in  the
Paci f ic  Nor thwest  but  had d i f f icu lLy in  separat ing the
e f fec ts  o f  na tu ra l  c l ima t i c  va r i ab i l j - t y  f rom land  use
a l te ra t i ons .  B io log i ca l  ev idence  (F rank l i n  e t  a I  L97L)  and
g lac ia l  ac t i v i t y  (mos t  recen t l y ,  S iga foos  and  Hendr i cks
I973)  suggest  that  there have been impor tant  var ia t ions in
Paci f ic  Nor thwest  prec ip i ta t ion pat terns dur ing the last
cen tu ry .

A  few  exce l l en t  s tud ies  have  focused  on  spec i f i c
aspec ts  o f  p recJ -p i t a t i on  va r iab i l i t y  i n  t he  reg ion .  Ba tes
(  f gZg ) ,  f o r  examp le ,  de te rm ined  the  p robab i l i t y  o f  d ry
years,  a .  top ic  of  immediate in terest  fo l lowing the dought
o f  I 9 7 6 - L 9 7 7 .  C o a k l e y  ( t g Z g )  c o n s i d e r e d  t h e  r o l e  6 f
c l ima t i c  va r i ab i l i t y  on  s t r i pe  rus t  d i sease  o f  w in te r  whea t
in  pa r t s  o f  eas te rn  Oregon  and  Wash ing ton .  Sneva  (L977)
and  o the rs  (Sneva  and  Hyder  L962 ,  Sneva  and  Ca lv in  1978)
have  u t i l i zed  a  know ledge  o f  p rec ip i t a t i on  va r iab i l i t y  i n
eas te rn  Oregon  to  fo recas t  range  he rbage  p roduc t i on .

Anthropogenic  ef fects  on prec ip i ta t ion have been
postu lated by Fowler  and Helvey ( tg lA )  for  the Col r - r :nb j -a
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Basin where there is  large-scale i r r igat ion and for  areas in
Washington state downwind from industrial sites (nobbs and
Radke  L97g) .  Resu l t s  o f  bo th  o f  t hese  s tud ies  a re
inconc lus i ve .

REGIONAL CLIMATIC CONTROLS

Numerous references are avai lab le to  descr ibe the major
c l imat ic  contro ls  which in f luence amounts and d is t r ibut ion
of  prec ip i ta t ion in  the paci f ic  Nor thwest .  These range f rom
far- reaching s tudies such as Church (  1954) ,  Bryson and Hare
( tg l+ )  and  T rewar tha  ( fgg f )  t o  t hose  o f  more  l oca l  conce rn
such  as  Lyno t t ' s  ( t gO l )  desc r ip t i on  o f  p rec ip i t a t i on  i n  t t r e
Columbia Gorge and Schermerhorn 's  (L967 )  and p i t tock 's
(1977  )  ana lyses  o f  t opograph ic  e f fec ts  on  p rec ip i t a t i on .

There are at  least  three contro ls  which have a def in i te
in f luence on the c l imate of  the Paci f ic  Nor thwest .  These
are:  Ia t i tude,  topography and cont inenta l  in f luence,

Lat i tude

The dominant  a i rs t rea .m pa l te rn  in  the  western  Un i ted
Sta tes  is  f rom the  Pac i f i c  Ocean and accord ing  to  Bryson and
Hare  ( tg l+ )  i s  subd iv ided in to  the  nor thern  por t ion  wh ich  is
dominant j .n winter and .a southern port ion emerging from an
ocean ic  an t icyc lone over  the  Pac i f i c  and most  p rominent  in
suf l tmer. The lat i tude of the Pacif  ic Northwest insures t t re
dominance o f  t t re  nor thern  Pac i f i c  wes ter l ies  fo r  much o f  the
year ,  par t i cu la r ly  dur ing  Lhe coo le r  season when i t  a r r i ves
on the  west  coas t  qu i te  coo l  w i th  a  near  mo is t -ad iabat ic
Iapse ra te  and w i th  h igh  humid i ty  to  a  cons iderab le  depth .
The southern  por t ion  o f  the  wester l ies  subs ides  f rom t t re
Pac i f i c  an t icyc lone wh ich  migra tes  nor thward  dur ing  the
sunmer  and is  respons ib le  fo r  a  shor te r  sunrmer  season o f
d r i e r ,  m o r e  s t a b l e  a i r  a n d  m o d e s t  p r e c i p i t a t i o n  t o t a l s ,  e v e n
a long the  immedia te  coas t .

Topography  (see F igure  f )

The Coast and t tre Olympic mountain ranges are the f i rst
to  in te rcept  mo is tu re  laden mar ine  a i r  masses  mov ing  in land
f rom the  Pac i f i c  Ocean.  T t re  coo l ing  o f  a i r  masses  as  they
ascend the  western  s lopes  produces  some o f  the  heav ies t
annua l  p rec ip i ta t ion  in  the  Un i ted  Sta tes  and na tura l l y
Iessens  the  amount  ava i lab le  fa r ther  in land.  Seventy  to  Lgg
mj - les  in land,  the  Cascade Range,  para l - le l  to  the  Coast  Range
and to  the  Puget -Wi l lamet te  Trough s i tua ted  be tween the
ranges,  p lays  an  impor tan t  ro le  in  mod i fy ing  tempera ture  and
p r e c i p i t a t i o n  a n d  e s s e n t i a l l y  d i v i d e s  t h e  r e g i o n  i n t o  a  w e t ,
n i l d r  g r e € n  w e s t  a n d  a  s e m i a r i d ,  c o o l e r ,  b r o w n  e a s t .



Figure  t .  Map o f  the  pac i f i c  Nor thwest  showing
E l e v a t i o n  Z o n e s  z  6 - L O A A  f e e t  m .  s . 1 .  ( w h i t e  s h a d i n g )  ;
L g g 0 - s 0 g g  f e e t  ( m e d i u m  s h a d i n g ) ;  a n d  a b o v e  5 g g T  f e e t
(dark  shac l ing)  .



However ,  because the moisture content  o f  the mar ine a i r
masses is  greatry  reduced by passage over  the coast  Range,
the prec j -p i ta t ion on the western s lopes of  the cascades is
l essened  and  dec reases  ve ry  rap id ry  once  the  eas t  s ide
descent  begins.  s i tuated a long the boundary between oregon
and-  washington,  the corumbia Gorge has cut  i ts  gorge
ent i rery  through the cascades and of fers  easy p.ssagJ for
mar ine a i r  f rom the Paci f ic  which moderates tempLratures to
the east in both winter and sununer and through which
con t i nen ta r  a i r  occas iona l r y  passes  i n  reve rse  to  p roduce
extreme temperatures in  the western var leys and the por t land
met ropo l i t an  a rea .

Cont inenta l  In f luence

The sharp decl ine in  prec ip i ta t ion and the co lder
winters and warmer summers exper ienced east  o f  the cascades
resur ts  f rom the barr ier  e f fects  of  the ranger  €rs  noted
above,  and arso is  due to  the increasing d is tance f rom the
modera t i ng  i n f l uence  o f  t he  pac i f i c  ocean .  rn te r i o r  bas ins
and varreys may exper ience temperatures werr  above rago F
when the Paci f ic  ant icycrone sh i f ts  inrand dur ing the sunmer
and temperatures wel r  be low go F dur ing invasions of  porar
Canadian a i r  dur ing the winter .

The combined in f luence of  these three dominant  c l imat ic
contro ls  in  the Paci f ic  Nor thwest  produces the var ia t ions in
annuar  prec ip i ta t . ion that  are greater  than anywhere erse in
the  eon t i guous  48  s ta tes .  rn  seve ra r  a reas  annua l
prec ip i ta t ion ranges f rom less than 2a inches to  over  Lsg
inches  w i th in  a  d i s tance  o f  6a  m i les .  un reco rded  ex t remes
are undoubtedry h igher .  r t  is  the purpose of  th is  repor t  to
desc r ibe  cha rac te r i s t i cs  o f  t h i s  na tu ra l  va r i ab i l i t y .

UNITS

Arthough metr ic  un i ts  have long been the s tandard
language of  sc ient is ts ,  t t re  voruminous cr imat ic  data for  the
un i ted  s ta tes  a re  ava i l ab le  p r imar i r y  i n  Eng l i sh  un i t s .  rn
th is  repor t ,  therefore,  the Engl ish uni ts  are used
throughout .  rn  addi t ion,  we fee l  that  the major i ty  o f  users
of  th is  repor t  wi r r  be persons who are not  research
sc ient is ts  and who are l ikery to  be more fami l iar  wi th  the
t rad i t i ona l  Eng l i sh  un i t s .



I I  "  DATA

G i v e n  t h e  i n h e r e n t  v a r i a b i l i t y  o f  p r e c i p i t a t i o n  o v e rt i m e  .  u n 9  s p a c e  '  m e a n i n g f  u l  
" o , n i " i i " o n =  

a n d  r e g i o n a ld e s c r i p t i o n s  c a n  b e s t  b e  m a d e  w f t n  a  r a r g e  d a t a  b a s e
: :? : " "_" : . : - i_ :g ,u_  u l i fo rm c i r .ne  per iod .  The pr im j ry  purpose o f

i- pulirl; 
-ilrhwesr

b a s e d  o n  d a t . a  a s s e m b r e d  f  o r  a  A l - y e a r  b a s e  p e r  i o dr g 4 a - L g 7 g .

C l i m a t o l o g i c a l  D a t a ,l n c l u d e s  a n n u a l  s u m m a r i e s .r r r l v r r r u e . '  a n n u a r  s u m m a r r e s .  c o p i e s ,  
- - E E h F - b o u n d  

o rm i c r o f i c h e ,  a r e  m a i n t a i n e d  i n  * o " L  o f  t h e  m a j o r  r i b r a r i e s

SOURCES OF DATA

T h e  m a i n  s o u r c e s  o f  c l i m a t i c  d a t a  i n  t h e  u n i t e d  s t a t e s
? r g  t h e  p u b l i c a r i o n s  o f  r h e  N a r i o n a l  c l i m a t i c  c e n t e r  i nA s h e v i l l e ,  N o r t h  c a r o l i n a .  D a t a  a r e  c o m p i l e d  f o r  a  d e n s en e t w o r k  o f  c o o p e r a t i v e  c l i m a t o l o g i c a l  s t a t s i o n s  t h r o u g h o u tt h e  n a t i o n  a n d  p u b r  i s h e d  o n  a  s t a t e  b y  s t , a t , e  b a s i s  ( F i g u r e s2  a n d  3 ) .

o t h e r  u s e f u l  p r e c i p i t a t i o n  s u m m a r i e s  h a v e  b e e nc o m p i l e d  b y . v a r i o u s  a g e n - c i e s  i n  t , h e  p a c i f i c  N o r t h w e s tc o n c e r n e d  w i t h  ! h "  s t u d y  o f  r e g i o n a l  v r a t e r  r e s o u r c e s .  T h eR i v e r  F o r e c a s t ,  c e n r e r  i ;  p o r r l S n d  i s  a b l e  t o  s u p p l y  m o n t h l yr a i n f a l l  t o t a l s  f o r  s e v e r a l  s t a t i o n s  i ;  t h e  r e g i o n  f o r  t h e
I  t h e  P a c i f i c  N o r t h w e s r  R i v e r

m u L t i - v o l u m e  s t u d y  e n t i t l e d
t h e  C o l u m b i a  B a s i n  S t a t e s .  "

: e  m o d e s t  s c a l e  a r e  a v a i l a b l e
a n d  f e d e r a l  a g e n c i e s ;  f o re x a m p l e ,  d a t a  f r o m  a  n e t w o r k  o f  - s t o r u g " - p r e c i p i t a t i o n  g a g e si n  m o u n t a i n o u s  a r e a s  a r e  m a i n t a i n e - o -  t v  a n "  N a t i o n a l  F o r e s tS e r v i c e .

s e v e r a l  o f  t h e s e  d a t a  s o u r c e s  w e r e  c o n s u r t e d ,  b u t  f o rt h e  p u r p o s e s  o f  t h i  s  s t u d y  i  t  w a s  d e c  i d e d  E o  r e r y
g l g l u s i v e l y  o n  o f f i c i a l  o a r i  o b r a i n e d  f r o m  r h e  N a r i o n a lc l i m a t i c  c e n t e r -  M a g n e t i c  c o m p u t e r  t a p e s ,  o n e  e a c h  f o r  c h e

o r ]  r  w e r e  o b t a  i n e d  .  T h e  t a p e s
r c i p i t a t i o n  a n d  t e m p e r a t u r e  a t
i e  d a t a  a r e  a l s o  a v a  i  l a b l e  i n

C l i m a t o l o q i c a l  D a t a  -  r . r h i n hw h i c h

t t r q J v t  a  a t

T h e  p u b l i c a t i o n s  h a v e  t h e
i t i o n a l  i n f o r m a t i o n  s u c h  a s
i e s .  T h e s e  s t a t i o n  h i s t o r i e s

r e c o r d  a t  i n d i v i d u a l  s t a c i o n s . n i n g  
t h e  l e n g t h  o f  r e l  i a b l e
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PERIOD OF RECORD

T o  m a k e  m a x i m u m  u s e  o f  t h e  a v a i l a b l e  d a t a  a n d  t o  d e f i n e
s p a t i a l  p a t t e r n s ,  i t  i s  n e c e s s a r y  t h a t  d a t a  f r o m  a s  m a n y
s t a t i o n s  a s  p o s s i b l e  b e  u s e d  f o r  a n a l y s i s  a n d  t h a t  t h e
I e n g t h  o f  t h e  c o m m o n  r e c o r d  p e r i o d  b e  a s  l o n g  a s  P o s s i b l e '
O b v i o u s l y ,  t h e s e  t w o  n e e d s  a r e  i n  c o n f l i c t ;  t h e  l o n g e r  t h e
p e r  i o d  o f  r e c o r d  t , h e  f  e w e r  t h e  n u m b e r  o f  c o n t i n u o u s
p r e c i p i t a t i o n  d a t a  s e r i e s  a v a i l a b l e .

A c c e p t e d  c o n v e n t i o n ,  a s  a d o p t , e d  b y  t h e  W o r l d  l r l e t e o r o l o -
g i c a l  O r g a n i z a t i o n  ( w . M . O . )  f o r  c l i m a t o l o g i c a l  n o r m a l s  i s
t h e  3 0 - y e a r  p e r i o d  c u r r e n t l y  d e f i n e d  a s  t h e  y e a r s  I 9 4 I - L 9 7 9 ,
s o o n  t o  b e  u p d a t e d  t o  1 9 5 1 - L 9 8 0 .  A p p r e c i a b l e  v a r i a t i o n s
o c c u r  f r o m  o n e  3 0 - y e a r  p e r i o d  t o  a n o t , h e r  a n d  t t t i t c h e l l
(  1 9 6 6 )  a r n o n g  o E h e r s  s u g g e s t s  t h a t  c 1  i m a t i c  d a t a  b e
s u m m a r L z e d  f o r  a  l o n g e r  s t a n d a r d i z e d  p e r i o d  o f  y e a r s  w h e r e
l e n g t h  o f  r e c o r d  p e r m i t s .

A f t e r  a n  i n i t i a l  i n v e n t o r y  o f  O r e g o n  a n d  W a s h i n g t o n
d a t a  i t  w a s  d e c i d e d  t o  u t i l i z e  a  4 0 - y e a r  s t a n d a r d i z e d
p e r i o d ,  1 9 4 0 - L 9 7 9 .  M o r e  i n f o r m a t i o n  i s  i n c l u d e d  t h a n  w o u l d
b e  i n  a  3 O - y e a r  b a s e  p e r i o d ;  b u t  u s e  o f  m o r e  t h a n  4 0  y e a r s
w o u l d  c a u s e  a  r a p i d  r e d u c t i o n  i n  t h e  n u m b e r  o f  c o n t i n u o u s
r e c o r d s  a v a  i  l a b I e  a n d  t h u s  a l e s s  c o m p l e t e  g e o g r a p h i c
r e p r e s e n E a t i o n  o f  t h e  r e g i o n .  T h e  c h o i c e  o f  a  b a s e  p e r i o d
e n d i n g  i n  L 9 7 9  ( a s  o p p o s e d  t o  I 9 7 g  o r  I 9 8 A )  m a y  s e e m
i n c o n s i s t e n t  w i t h  o t h e r  e s t a b l i s h e d  n o r m a l s ;  b u t  s e v e r a l
c l i m a t o l o g i s t s  h a v e  r e c o m m e n d e d  a  c h a n g e  f r o m  t h e  W . I ' t . O .
p r a c t i c e  o f  d e f i n i n g  d e c a d e s .  I n s t e a d  o f  c o u n t i n g  d e c a d e s
f r o m  y e a r  o n e  t o  y e a r  E e n  ( e . 9 .  1 9 6 f - I 9 7 9 )  |  i t  w o u l d  b e  m o r e
c o n v e n i e n t ,  i f  d e c a d e s  w e r e  c o u n t e d  f r o m m  z e r o  t o  n i n e  ( e . 9 .
L 9 6 g - L 9 6 9 )  .  H o w e v e r ,  t h e  c h o i c e  i s  a r b i t r a r y  a n d  c h e
d e c i s i o n  h e r e  w a s  d u e  t o  t h e  s i m p l e  f a c t  t h a t  a t  t h e  t i m e
t h i s  s t u d y  c o m m e n c e d  d a t , a  f o r  L 9 8 g  w e r e  n o t  y e t  P r o c e s s e d
a n d  p u b l i s h e d .

S u f f i c i e n t  j u s t i f i c a t i o n  f o r  t h e  u s e  o f  a  4 0 - y e a r
p e r  i o d  c a n  b e  g  i v e n . S e v e r a l  l o n g - t e r m  a n n u a l  s e r  i e s
g e n e r a t e d  f o r  C h a p t e r  V  o f  t h i s  r e p o r t  a r e  u s e d  E o  i l l u s -
t r a t e  t h e  r e l a t i o n s h i p  b e t w e e n  r e c o r d  l e n g t h  a n d  l o n g - t e r m
m e a n ,  i n  t h i s  c a s e  a  9 6 - y e a r  p e r i o d ,  1 8 9 6 - 1 9 7 9 .  D a t a  f r o r n
t h r e e  o f  t h e s e  s t a t . l o n s  ( T a b l e  1 )  r e p r e s e n t  a  r a n g e  o f  c 1 i -
m a t i c  c o n d i t i o n s :  a  s e m i - a r  i d  s t a t i o n  i n  n o r t h - c e n t r a l
O r e g o n  ( H e p p n e r ) ;  a  h u m i d  s t . a t i o n  i n  w e s t e r n  W a s h i n g c o n
( C e n t r a l i a ) ;  a n d  a  m o d e r a t e l y  s u b h u m i d  s t a t i o n  i n  s o u t h -
w e s t e r n  O r e g o n  ( A s h l a n d ) .  T h e s e  d a t a  s e r i e s  d o  s u P P o r t ,  t h e
c h o i c e  o f  a  A T - y e a r  s a m p l e ,  a t  l e a s t  i n  t e r m s  o f  t h e  a b i l i t y
t o  r e p r e s e n t  t h e  9 6 - y e a r  m e a n .  A s  t h e  r e c o r d  l e n g t h
i n c r e a s e s  t h e  l o n g - t e r m  m e a n  i s  m o r e  c l o s e l y  m a t c h e d  a
r e l a t i o n s h i p  t h a t  h o l d s  t h r o u g h  4 A  y e a r s  a t  A s h l a n d  a n d
C e n t r a L i a .  B e y o n d  4 g  y e a r s  l i t t l e  1 s  g a i n e d  b y  u s i n g  a
l o n g e r  b a s e  p e r  i o d  e x c e p t  p e r h a p s  a t  H e p p n e r  ,  t h e  d r  i e r
s t a t i o n .  R e l a t i v e  e r r o r s  a r e  g e n e r a l l y  g r e a t e r  i n  a r e a s

1 0



T a b l e  1 ; I { e a n  A n n u a l  P r e c i p i t a t i o n  f o r
D i f f e r e n t  P e r i o d s  o f  R e c o r d
( E x p r e s s e d  a s  a  P e r e e n t a g e  o f
90 -yea r  l v l ean )

P e r i o d  o f  R e c o r d

1975- t979

r 9 7  s - r 9 7  9

196s- r979

1 9 6 s - 1 9 7 9

1 9 5 s - t 9 7 9

1 9 5 s - 1 9 7 9

1945-L979

1 9 4 A - 1 9 7 9

1 9 3 s - r 9 7 9

L 9 3 A - r 9 7 9

1925- r979

L 9 2 A - r 9 7 9

1 9 1 5 - L 9 7 9

1 9 I g - I 9 7 9

L905- r979

1 9 g a - L 9 7 9

1 8 9 5 - 1 9 7 9

I 8 9 s - r 9 7 9

( 5  y e a r s )

( l A  y e a r s )

(  1 5  y e a r s )

( 2 0  y e a r s )

( 2 5  y e a r s )

( 3 6  y e a r s )

(  3 5  y e a r s )

( 4 0  y e a r s )

(  4 5  y e a r s )

( 5 4  y e a r s )

( 5 5  y e a r s )

( 6 9  y e a r s )

( 6 5  y e a r s )

( 7 A  y e a r s )

( 7 5  y e a r s )

( 8 9  y e a r s )

( 8 5  y e a r s )

( 9 6  y e a r s )

A s h l a n d

8 8 . 7

9 6 " 4

9 5 . 8

9 4 . 9

9 4 . 8

9 6 . 1

9 7 . 9

I A g . 3

L A 6 . 4

9 8 . 8

9 8 . 7

9 8 . 2

9 8 . l

9 8 . 7

9 9 . 2

9 9 . 9

9 9 . 3

L g g . g

Heppner

9 8 . 7

9 9  " 6

9 9 .  3

9 8 . 1

L g A . T

I g O . B

L O I . 3

1 0 1 . 9

9 9 , 5

9 7  . 8

9 6 . 9

9 7  . 3

9 8 . 9

9 8 . 1

9 8 . 1

9 8 . 2

9 8 . 7

L g g . g

C e n t r a l  i a

9 5 . 8

r 0 1 . 3

1 0 1 . 6

1 0 3 . 3

1 0 3 . 5

L A 3  " 8

1 a 2 . 7

r g a . 6

I g a  " ' l

r a g . 3

9 9 . 2

9 9 . 3

9 9 . 8

r 0 0 , 0

L A O  " I

I A 0 . 4

r 0 9 . 3

r g g . 0
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of  lower  prec ip i ta t ion and
prec ip i t a t i on .

Lee  (DAA )  has  p resen ted
at tempts to  est imate long- term
bas is  o f  sho r te r - te rm reco rds
r e g i o n  ( t a u l e  Z ) :

smal ler  in  areas of  h igher

s ta t i s t i cs  tha t  i l l us t ra te
average prec ip i ta t ion on the
i ,n  West  Vi rg in ia ,  a  hunid

T a b l e  2 z Relat ive Error
P rec ip i t a t i on
V i r g i n i a .

in  Est imat ing S0-year  Mean
from Shor ter  Records in  West

Interva l Mean Error
E

Error Rapge
( 9 5 8  c o n f i d e n c e )(  y e a r s  )

5
L A
1 5
2 6
2 5
3 g
4 A

1 7  . 6
1 1 . 3
8 . r
6 . 3
4 . 5
3 . 7
2 . 4

1 4 . 1  2 1  . 1
9  . 6  l - 2 . 9
7  . g  9 . 2
5 . 5  7  . L
3 . 8  5 . 2
3 . 2  4 . 3
2 . 9  2 . 8

Both of  these exanples emph4size the advantage of
work ing wi t t r  a  A| -year  record as opposed to a s tandard
3a-year  record.  As th is  s tudy progressed the per iod
Lg4b-Lg7g proved to be a good select ion for  represent ing the
range  o f  va r i ab i l i t y  i n  reg iona l  p rec ip i t a t i on .  The re  i s  no
doubt  that  a  longer  ser ies would resul t  in  a more s table
f requency d is t r ibut ion and sample s tat is t ics  would be more
rep iesen ta t i ve  o f  popu la t i on  s ta t i s t i cs .  Ye t  as  i l l us t ra ted
by  a  p lo t  o f  annua l  p rec ip i t a t i on  se r ies  o f  t hese  th ree
s ta t i ons  ( f i gu re  4 ) ,  t he  pe r iod  194g-L979  inc ludes  a lmos t
the ent i re  range of  ext remes exper ienced wi th in  the last
n inety  years.  Subsequent  analys is  showed th is  to  be t rue
for  many c l imato logica l  s tat ions in  the Paci f ic  Nor thwest .

between our  two cr i ter ia ,
avai lab i l i ty ,  the 40-Year

the "normal"  per iod far
t h i s  s t u d y  a n d  w i l l  b e  r e f e r e n c e d
r e p o r t .

as such ttrroughout the

Thus,  based on  a  comPromise
s tab i t i t y  o f  the  mean and da ta
p e r i o d  L 9 4 A - L 9 7 9  w a s  s e l e c t e d  a s
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DATA SURVEY

Over 3AA stations in Oregonn Wastrington and the
adjacent  areas of  Cal i forn ia,  Nevada and Idaho have records
extending through the normal period. AI1 were inventoried
to determine the amount  of  miss ing data and the re l iab i l i ty ,
or  homogenei ty ,  o f  the record.

Miss ing Data

With regard to  miss ing data,  the procedure r :sed by
Bradley ( tg lOc)  was fo l lowed:  any s tat ion wi tn  more than
f ive percent  o f  the month ly  va lues absent  vras e l iminated.
In terpolated va lues a l ready in  the record as publ ished were
assumed to be correct .  However ,  except ions were made in
s i tuat ions where s tat ion records could be combined to
produce a cont inuous record.

Fo r  c l ima to log i ca l  ana lys i s  i t  i s  des i rab le  to  have
cont inuous data ser ies"  Mj-ss ing data for  the s tat ions
selected were est imated by one of  two commonly used
techniques,  both us ing data f rom nearby s tat ions.  One is
the regress ion and corre lat ion Of  measurements f rom the
stat ion of  in terest  wi th  data f rom a nearby s tat ion,  a
re l iab le technique i f  a  h igh eorre lat ion ex is ts  between the
two.  A s impler  technique is  the normal- rat io  method of
KohIer  and Paulhus ( tgSZ) in  which the miss ing va lue is
est imated by a weighted average f rom three surrounding
stations. Although both methods were employed, the
normal- rat io  method l r tas preferred i f  suf  f  ic ient  data were
avai lab le.  S ince s tat ions wi th  more t t ran f ive percent  o f
month ly  va lues miss ing were exc luded f rom the network,  i t  is
fe l t  t ha t  resu l tan t  s ta t i s t i cs  a re  no t  no t i ceab ly  a f fec ted ,
espec ia l l y  f o r  seasona l  and  annua l  t o ta l s .

Homogeneity

The second problem that had to be addressed j-n the data
survey was that  o f  the re l iab i l i ty ,  or  homogenei ty ,  o ' f  the
c l ima t i c  reco rds .  S ta t i on  l oca t i ons ,  i ns t rumenLa l  exPosures
and observ ing s tandards have genera l ly  been determined by
immediate operat ional  requi rements.  Thus,  changes in  these
parameters are conrmon in  near ly  aI I  s ta t ion h is tor ies,
especia l ly  in  expanding urban areas (Landsberg L96g) .
Prec ip i ta t ion records are par t icu lar ly  suscept ib le  to
changes  i n  l oca l  de ta i l s  such  as  exposu re ,  aspec t ,  su r face
heat ing and sur face roughness.  As a resul t  s ta t ions
exhib i t ing t ru ly  homogeneous prec ip i ta t ion records are
d i f f i cu l t  i f  no t  imposs ib le  to  f i nd .

1 4



var ious s tat is t i -car  methods have been deveroped totest crimatic records for tromogeneity. The doubre-massplott ing. technique (xohler LgLg) is one conmon method forcorrect ing a -non-homogeneous record but  depends on there l iab i r i ty  o f  
"nr ro, rnd i t rg  

s tat ion records.  Barger  (Lg6g)fe l - t  that  ad justment  of  a  record cc iurd not  be made wi thoutross  o f  some o f  t he  s ta t i s t i " " r  p rop " r t i es  o f  t he  s ta t i on ,sra in fa r l  se r i es .  r t  i s  no t  un reJsonab le  to  expec t  t ha tmany smar l  c l i -mat ic  changes might  be in t roduced in  such aprocedure.  Therefore,  no at tempt  has been made in  th isstudy to  adjust  records for  inhorn 'oge"" i ty

rns tead ,  s ta t i on  h i s to r i es  were  s tud i -ed  ca re fu r r y  fo rchanges in  -  locat ion and exposure.  Stat ion moves of  lessthan  two  m i les ,  i f  i n f requen t ,  we re  cons ide red  accep tab rei f  no ser ious 
'ar terat ion '_" r  - - "*ptsure 

was impl ied.L i kew ise ,  e leva t i on  sh i f t s  o f  t ess '  t han  LUa  fee t  were
ng f requent  and/or  excessive

and  e leva t i on  were  re jec ted .
rs  to  determine homogenei ty  is
n  o f  bas i_c  s ta t i s t i cs  and  fo r
)n corre lat ions.  For  the more
such as the determinat ion ofs low c l - imat ic  t rends in  Chapter  V s tat ion records have beensc ru t i n i zed  even  more  c lose l y .

NETWORK

complet ion of  the data survey as descr i_bed aboveyierded a f inar  network of  244 cr imatorogi_cal  s tat ions:, t on  and  ZL  i n  ad jacen t  a reas
Nevada .  These  l a t te r  were
>rec ip i t a t i on  cha rac te r i s t i cs
r t  o f  a l l  s ta t i ons ,  a long  w i th
rg i t ude  and  e leva t i on  i s  g i ven
.etwork appears as F igure 5.

Lo  rep resen t  t he  c l ima t i c
- -ver ,  the most  unsat is factory
I l -  number of  h igh e levat ion' s  j - s .  Th i s  i s  ;  pe rs i s ten t
-ys is  throughout  tha Amer ican
homogeneity probl_ems involved.
rnges  i n  moun ta inous  te r ra in ,'m wind ve loc i t ies and the

ra j -nfa l_ I  dur ing much of  thewet ter  por t ion of  the year  compounds thJ honogenei typrobrem ( pyre 1966 ) .  rn addit ion *o.t J'- air"-" io,rntai l

; : i : : ! : i  
have shor t  records and miss ins pr"" ip i tar ion

ITh"  best  source of  data for  prec ip i ta t ion in  nounta inwatersheds is  the ser ies of  snow survey repor ts  pubr ishedby  the  U .  S .  So i I  Conse rva t i on  Serv i ce .
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I t  i s  in te res t ing  to  see the  re la t ionsh ip  be tween the
e leva t . ion  range o f  the  reg ion  under  s tudy  and the
representaL iveness  o f  the  c la ta  ne twork .  The average
e leva t ion  o f  the  sbat ions  in  Lhe ne twork  i s  L562 fee t
m . s . l . ,  r a n g i n g  f r o m  5 6 L 6  f e e t  a t  H a r t  M o u n t a i n  R e f u g e  i n
Oregon t -o  near  sea leve l  a t  severa l  cos ta l  s ta t ions .  Th is
network can be considered to represent a topographic
sur face  across  the  reg ion  (e rad tey  L975c)  and a  map was
d r a w n  a c c o r d i n g f y .  A  h y p s o m e t r i c  ( a r e a - e l e v a t i o n )  c u r v e
was cons t ruc ted  f rom the  map.  A  s  j -m i la r  curve  was drawn
f rom the actr ,ral  topographic surface of the state (  see
F igure  I  o f  reg iona l  topography) .  F igure  6  shows a
compar ison be tween the  two sur faces  as  represented  by  the
hypsomet r ic  curves .  I t  ind ica tes  tha t  e leva t ion  zones  are
i n c r e a s i n g l y  u n d e r - r e p r e s e n t e d  a t  h i g h e r  e l e v a t i o n s .  S i n c e
a  g e n e r a l  i n c r e a s e  i n  p r e c i p i t a t i o n  o c c u r s  w i t h  e l e v a t i o n ,
a n y  d e r i v e d  e s t i m a t e s  o f  a r e a l  r a i n f a l l  w o u l d  n e c e s s a r i l y
be  on  the  low s ide"  Th is  p rob lem o f  sampl ing  the  ac tua l
c l imato log ica l  d ivers i ty  w i th in  the  reg ion  shou ld  be  borne
in  mind  by  the  reader  th roughout  subsequent  da ta  ana lys is
p r e s e n t e d  i n  t h i s  r e p o r t .

The bas ic  da ta ,  then,  a re  the  sequences  o f  month ly
r a i n f a l l  t o t a l s  a t  2 4 4  c l i m a t o l o g i c a l  s t a t i o n s  i n  t h e
Pac i f i c  Nor thwest  fo r  the  "normal "  per iod  L94f r  th rough
1979.  Data  are  ar ranged aecord ing  to  the  Water  Year  (WY) ,
I  Oc tober  th rough 3g  September ,  a  t ime f rame used rou t j -ne ly
in  hydro log ic  and c l imato log ica l  s tud ies ;  fo r  example ,  bo th
B a t e s  (  f g Z g )  a n d  S c h e r m e r h o r n  ( t g O t  )  f o l l o w e d  t h i s
convent ion  in  the i r  s tud ies  o f  p rec ip i ta t ion  in  Oregon and
Wash ing ton .  From a  hydro log ic  s tandpo in t  i t  co inc ides  w i th
t h e  a n n u a l  r e g i m e  o f  m o s t  r i v e r s  a n d ,  c l i m a t o l o g i c a l l y ,  i t
a l lows the  en t i re  w in te r  season to  be  inc luded in  one year
ra ther  than be ing  ar t i f  i c ia l - l y  separa ted  by  the  ca lendar
year .  Thus  WY I94A is  the  per iod  f rom I  October  1939
through 3A September  L94g and WY 1979 ex tends  f rom 1
October  L978 to  3g  September  L979.

Month ly  to ta ls  a re  a lso  summar ized in to  "w in te r "  and
"summer"  to ta ls .  Throughout  th is  s tudy ,  w in te r  i s  the
seven month period from October through Apri t ,  suf l rmer the
f ive  month  per iod  May th rough September .  Spec i f i ca l l y ,
" w i n t e r  L 9 4 9 "  m e a n s  t h e  p e r i o d  1  O c t o b e r  1 9 3 9  t o  3 A  A p r i l
I94A.  t r la te r  Year  (WY)  to ta ls ,  then,  a re  a  w in te r -sunmer
s e q u e n c e .

T h e  c h o i c e  o f  a  s e a s o n a l  d e f i n i t i o n  i s  l o g i c a l  f o r
s e v e r a l  r e a s o n s .  S y n o p t i c  w e a t h e r  p a t t e r n s  d i f f e r  m a r k e d l y
between w in te r  and summer ,  a l thougt r  there  are  obv ious ly
t r a n s i t i o n  m o n t h s  d i f  f  i c u l t  t o  c l a s s i f y .  W i n t e r  . o r e c i p i -
t a t i o n  t h r o u g h o u t  t h e  r e g i o n  i s  a s s o c i a t e d  w i t h  e x t e n s i v e
P a c i f i c  c y c l o n i c  s t o r m s ,  w h i l e  s u f i r m e r  p r e c i p i t a t i o n  r e s u l t s
predominant ly  f rom convec t ive  ac t iv i t y  over  heated  Iand
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s u r f a c e s -  r n  t h e  c o n s i d e r a t i o n  
- o f . r e g i o n a l  m o i s t u r e  s u B p l ya n d  c r o p  w a t e r  d e m a n d s  t h e  a i v i s i ' o n  i s  a l s o  r o g i c a r . .A g r i c u l t u r e  i n  m u c h  o f  t h e  p a c i f i s  N o r t h w e s t  i s  d e p e n d e n to n  i r r i g a t i o n  w a t e r  f r o m  m o u n t a i n  s n o w p a c k s  w h i c h  c o r J e c t ,d u r i n g  r h e  w i n r e r  m o n r h s .  F i n a r r t , ; i i '  o f f i c i a l  s r r e a m f l o wr e c o r d s  m a i n r a i T q q  

. b y -  l h e  U .  S ,  G e o l o g i c a l  s u i " L y  a r ep r o c e s s e d  a n d  p u b l i s h e d  i n  t h e  w a t e r  y " " ,  f r a m e w o r k .
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I I I .  B A S I C  S T A T I S T I C S

The pr imary  ob jec t ive  o f  c l imato log ica l  ana lys is  i s
c I j -mato log ica l  p red ic t ion  ( fhom 1966) .  Lack j -ng  the  ab i l i t y
to  fo recas t  fu tu re  c l imate  on  any  mean ing fu l  sca le ,  the
care fu l  eva lua t ion  o f  pasL da ta  i s  the  pre fer red  method.
In  the  course  o f  th is  s tudy  a  de ta i led  se t  o f  bas ic
s ta t i s t i cs  were  ca lcu la ted  f rom monthJ-y ,  seasona l  and
a n n u a l  p r e c i p i t a t i o n  d a t a  s e r i e s  a n d  a r e  p r e s e n t e d  i n  t h i s
chapter .  Th is  mater ia l  represents  the  core  o f  the  repor t .

B a s i c  d e s c r i p t i v e  s t a t i s t i c s  f o r  s e a s o n a l  a n d  a n n u a l
s e r i e s  a r e  i n c l u d e d  j - n  A p p e n d i x  B "  B a s i c  d e s c r i p t i v e
s t a t i s t i c s  f o r  t h e  m o n t h l y  d a t a  s e r i e s  a r e  n o t  i n c l u d e d  i n
the i r  en t i re ty  bu t  on ly  fo r  a  43-s ta t ion  subset  o f  the
network ,  se lec ted  to  represent  p rec ip i ta t ion  charac ter ' -
i s t i cs  th roughout  the  Pac i f i c  Nor thwest (  see  F igure  5)  "
These s ta t i s t i cs  a re  a lso  in  Append ix  B .  Month ly
s ta t i s t i cs  fo r  any  o ther  s ta t ions  in  the  ne twork  may be
obta ined f rom the  au thors  upon request .

T h e  f o l l o w i n g  d i s c u s s i o n  o f  s t a t i s t i c a l  p r o c e < l u r e s
used may be  e lementary  to  most  researchers .  l lowever ,  i t  i s
in tended tha t  these da ta  be  ava i lab le  fo r  a  w ide  var ie ty  o f
app l i ca t ions  and to  a  w ide  var ie ty  o f  users ,  many w i th
I i t t l e  k n o w l e d g e  o f  s t a t i s t i c a l  m e t h o d s .

DESCRIPTIVE STATISTICS

B a s i c  s t a t i s t i c s  f a l l  i n t o  o n e  o f  t w o  c a t e g o r i e s
d e s c r i p t i v e  a n d  i n f e r e n t i a l .  T h e  d i s t i n c t i o n  b e t w e e n  t h e
two is important for both the researctrer and the pract ical
u s e r .  T h e  a i m  a f  d e s c r i p t i v e  s t a t i s t i c s  i s  t o  d e s c r i b e  a
data  ser ies  numer ica l l y  so  tha t  i - t s  magn i tude and spread
c a n  b e  e x p r e s s e d  c o n c i s e l y  a n d  m e a n i n g f u l l y .  T h e  m o s t
impor tan t  aspec ts  o f  p rec ip i ta t ion  da ta  a re  the i r  mean or
average s ize  and the  ex ten t  and na ture  o f  the  spread o f  the
data ,  the  var iab i l i t y  about  the  mean.

The  s ta t i s t i c  used  to  desc r ibe
of  va lues about  the mean is  the
d e f i n e d  a s :

( I )  i s  d e f i n e d  a s :
L 1

=  n  ( _ x i

where n is the number

4:ut-t1
n - l

( r )

o f  o b s e r v a t i o n s .

the spread or  dev iat ion
s t a n o a r d  d e v i a t i o n  ( s ) ,

The mean

x
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O t h e r  d e s c r i p t i v e  s t a t i s t i c s  c a l c u l a t e c l  a n d  p r e s e n t e d
i n  A p p e n d i x  B  a r e  t h e  m a x i m u m  a n d  m i n i m u m  v a l u e s  ( w i t h  y e a r
o f  o c c u r r e n c e  f o r  S e a s o n a l  a n d  a n n u a l  d a t a ) ,  c o e f f i c i e n t  o f
v a r i a t i o n  ( C v )  a n d  p e r c e n t i l e  v a l u e s .

F requency  D i  s t r  i b_qq ion

T h e  f r e q u e n c y  d i s t . r i b u t i o n  i s  t h e  b a s i c  E o o l  f o r
d e s c r i b i n g  a n d  a n a l y z i n g  a  d a t , a  s e r i e s .  H i s t o g r a m s  o f  t h e
f r e q u e n c y  o f  p r e c i p i t a t i o 4  a m o u n t s  a r e  a n  i n f o r m a t i v e  w a y  o f
d e p i c t i n g  v a r i a b i l i t y .  S k e w n e s s  ( S k )  i s  a  u s e f u l  m e a s u r e  o f
t h e  s y m m e t r y  ( o r  a s y m m e t r y )  o f  a  f r e q u e n c y  d i s t r i b u t i o n .  I t
c a n  b e  e x p r e s s e d  i n  a  v a r i e t y  o f  b t a y s  a n d  i s  h e r e i n
c a l c u l a t e d  a s  f o l l o w s :

sk = { f ! . - i )z r l3
n

I n  a  n e g a t i v e l y  s k e w e d  d i s t r i b u t i o n
t o w a r d  t h e  s m a l l  v a l u e s ;  i n  a  p o s i t
t h e  t a  i  I  e x t e n d s  t o w a r d  t . h e  l a r g e r
s k e w  i s  c h a r a c t e r i s t i c  o f  a  s y n m e t r
n o r m a l l y  d i s t , r i b u t e d  v a r i a b l e .

( 3 )

t h e  t a i l  e x t e n d s  f a r t h e r
i v e l y  s k e w e d  d i s t r i b u t i o n
v a l u e s  ( F i g u r e  7 ) .  Z e r o
i c a l  c u r v e  r e p r e s e n t . i n g  a

Symmctrical Slight positivc, skewness

T y p e s  o f  F r e q u e n c y  C u r v e s .

Slight negative skewness

Median

F i g u r e  7 .

?2



.Monthry varues of  skewness were carculated for  ar Is tat ions and those for  the 43-stat ion subset  are i_ncruded
in Appendix  c .  F5-gure g i r rust rates f requency h is tograms
a t  f ou r  o f  t hese  s ta t i ons ,  se lec ted  to  rep resen t  a  range  o f
moisture condi t ions.  Newport  is  a  wet  s tat ion on the
oregon coast ;  Forks 1 E is  a  wet ter  s tat ion on the west
s ide of  the Olympie peninsula;  Heppner  and Malheur  Refuge
HQ are two rerat ivery dry  s tat ion;  in  centrar  oregon wi t r r
d i f ferences in  e levat ion-  and exposure.  The ord inate on
each graph is  the number of  cases that  fa l r  wi th in  the
c lass i -n terva ls  whose midpoints  are designated on the
absc i ssa .  Mean  ( f )  and  skewness  (S :<1  a re  l abe led  on  each
his togram and are cor lectec l  in  Table 3 for  comparat ive
pu rPoses .

T a b l e  3 : Mean and Skewness for Monthly
Prec ip i t a t i on  Dara  (WqT- tg7 t )  .
( da ta  i n  i nches )

October January Apri l  July

Forks I E

Newport

Heppner

Malheur
Refuge He

x
sk

x
SK

x
sk

x
SK

L I . 4 7
r . a 6

6 . 6 2
4 . 5 5

1  . 1 9
L . g a

9 . 7 8
I  . 6 9

1 6  . 9 3
a . 7 4

r 4 . 8 9
9 . 4 4

L . 4 3
I  . 1 5

L . A 4
I  . 4 8

8 . L 4  2 . 4 L
a , 2 6  A  " 9 9

4  . 8 r  g  . 8 5
a . 4 3  L . 4 g

t . 2 5  A . 3 7
a . a 5  L . A 3

a . 5 9  9 . 2 9
r  . 4 1  I  . 6 2

With regard to  these graphs,  i t  can be seenimmediatery that  as the r ike l ihood-  of  reachi -ng an upper  orlower l imi t  increases,  the f requency d is t r ibut ion tends tobecome skewedr  o f  asymmet r i ca t  ( i r i f f i t hs  rgg2 ) .  Th i sphenomenon is_ par t icur i r ly  apparent  in  monthry h is tograms.
rn ?ny s ing le month the t i :<et i t rooa of  r i t t re  or  nop rec ip i t a t i on  ex i s t s ,  ce r ta in ry  a  ve ry  remote  poss ib i r i t y
in  the winter  months in  the western par t  o f  the regi_on butm-ore l ikely in the suflrmer months and for arr monttrs east ofthe cascades.  pos i t ivery skewed d is t r ibut ions are theresu l t .  Excep t i ons  to  th i s  a re  few  as  seen  i n  Append ix  c .Ar though the carcurated varues of  skewness are probabry
fa i r ry  repr :esentat ive there is  no doubt  that  a  sJmpte ofmany more than 4a observat ions would arrow one to determine
the t rue f requency d is t r ibut ion wi th  more conf idence "  Afur ther  i r rust rat ion of  the d i f f icu l ty  in  in terpret ing
monthry d is t r ibut ions f rom th is  smalr  sarnpte is  g iv6n by acompar ison of  the mont t r ry  progress ion of  skewness between
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F i g u r e  8 .

Frequency Histograms of lvlonthly Precipitat. ion (L94A'Lgl9) z

Ne\rrport, Oregon

Forks 18, Washington

Heppner, Oregon

Malheur Refuge HDQ, Oregon

Note: The ordinate is t l te
the  c lass  i n te rva l s
the absc issa.  Data

number of cases that faf l  wil th{n
vrhose midpoints are designated on
are in .  inches.
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Heppner and Malheur Refuge HDe, the two dry stations, and
between Nerrport and Forks r E, the two wet coastar stations
( f i gu re  9 ) .  Th i s  p rog ress ion  shou ld  be  nea r l y  co inc iden t
for  each pai r ;  that  i t  is  not  suggests the need of  a  larger
samp le .

Of  greater  in terest ,  because they bet ter  represent  the
t rue or  populat ion d is t r ibut ions,  are the f requency
h is tog rams  o f  seasona l  and  annua l  ra in fa l l  se r i es .
skewness for  seasonar  and annual  ser ies at  a l r  s ta t ions is
a lso l is ted in  Appendix  C and f requency h is tograms of  the
four  prev iousry ident i f ied s tat ions are depic ted in  F igure
IA .  I t  i s  no rma l  expec ta t i on  tha t  ra in fa t l  c l ima to log i ca l
se r ies  fo r  sho r t  pe r iods  (e .g .  mon ths )  f o r  wh ich  the  mean
is  smal l  genera l ry  have posi t ivery skewed d is t r ibut ionsr  ds
noted above.  For  seasonal  per iods j -n  which severa l  months
are combined the mean increases and skewness decreases or
more near ly  approaches zeto.  Indeed,  wi thout  e : tcept ion
seasona l  va rues  o f  bhe  s ta t i s t i c  a re  c rose r  t o  ze ra  than
are varues of  the s tat is t ic  for  the ind iv idual  months
wi th in  each season.  Thus,  these ser ies y ie td a smoother
and more near ly  normal  d is t r ibut ion.

To i l lust rate,  consider  Newport  wi th  a  T-year  winter
mean  o f  59 .96  i nches ,  t he  d r i es t  w in te r  be ing  26 .7a  i nches
in  I977  and  the  we t tes t  89 .31  i nches  i n  L974 .  The
l iker ihood of  no prec ip i ta t j -on at  a l r  in  a winter  season is
neg l i g ib le  and  the  f requency  d i s t r i bu t i on  nea r l y
symmet r i ca l  (S f  =  -O . I I ) .  I n  con t ras t ,  mean  sunmer
r a i n f a l l  i s  c o n s i d e r a b l y  l e s s ,  I O . 3 5  i n c h e s ,  t h e  l i k e l i h o o d
o f  va lues  nea r  ze ro  i s  g rea te r  and  the re  i s  d i s t i nc t
pos i t i ve  skewness  (S t<  =  I .A5 )  - -  t ha t  i s ,  t he  d i s t . r i bu t i on
ta i r s  o f  f  t oward  h ighe r  va lues .  Annua l  d i s t r i bu t j -ons
c lose l y  pa ra l l e l  t hose  fo r  w in te r .

The geographic  pat tern of  seasonal  and annual
f requency d is t r ibut ions for  prec ip i ta t ion in  the paci f ic
Nor thwest  is  par t icurarry  in terest ing.  The e.xpected
inverse rerat ionship between mean and skewness,  so ev ident
when consider ing the length of  the averaging per iod at  one
s ta t i on ,  i s  no t  so  ev j -den t  i n  a  spa t i a l  d imens ion "  w in te r
and  annua l  se r i es  y ie ld  cons i s ten t l y  row  skewness  va lues ,
negat ive as commonry as posi t ive.  The pronounced posi t ive
skewness  o f  a r i d  and  semi -a r i d  ra in fa l l  se r i es  i n  o the r
reg ions  such  as  the  Amer i can  sou thwes t  ( see ,  f o r  examp le ,
McDonard  1956)  i s  no t  ev iden t  he re .  Da ta  se r ies  f rom the
dr ier  s tat ions in  eastern oregon and washingLon are
generar ly  as near-norrnar  as are those f rom t t re  wet  western
par t  o f  the region.  Note,  for  example,  Heppner  (annual  Sk
=  - A . A g )  a n d  M a l h e u r  R e f u g e  H D e  ( a n n u a l  S k  =  - A . B ) .

In  the sunrmer season,  however ,  d is t r ibut ions exhi_bi t  a
d i s t i nc t  pos i t i ve  skewness ;  bu t  aga in  the  expec ted  re la -
t ionship between mean and skewness does not  ho ld.  rn  fact ,
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F igu re  Lg .

Frequency Histograms of Seasonal and Annual
(p+a-w7e)  - .

Newport, Oregon

Forks IE, Washi-ngton

Heppner, Oregon

Malheur Refuge HDe, Oregon

Precip i t

r i lote: The ordinate is ttre number of cases that farr
Lhe c lass in terva ls  whose midpoint .s  are desi
on  the  absc i ssa .  Da ta  a re  i n  i nches .
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la rger  va lues of  skewness are found for  ser ies in  the wet ter
western par t  o f  the region.  This  apparent  anomary is  due in
par t  to  a weakness in  the seasonar  def in i t j -on used for  th is
study.  Prec ip i ta t ion in  t " tay and September is  h igh ly
var iabre f rom year  to  year  as ext rat rop ica l  s torm t racks
respectivery withdraw from and approach the region. The
area west  o f  the cascades exper iences more prec ip i ta t ion at
these t imes than the area east  o f  the cascades "  May and
september ra in farr  tends to  dominate in  summer to tars  for
the western region because the other suflrmer months are quite
dry.  Conversely ,  east  o f  the Cascades May and June are
re ra t i ve l y  we t  mon ths  and ,  as  d i scussed  i n  chap te r  r v ,  a re
not  as var iab le f rom year  to  year  as might  be expected.

In  Table 4 is  a  compar ison of  f requency d is t r ibut ion
stat is t ics  between the 4a-year  sampre and an approx imate ly
96-year sample at Heppner and Newport. I t  can be seen that
samp le  s i ze  has  a  su rp r i s i ng l y  sma l l  e f f ec t  on  these
s ta t i s t i cs .  Fo r  t he  summer  se r ies  the re  i s  a  s l i gh t
reduct ion of  skewness wi th  the larger  sample at  Newport ;  yet
a t  Heppner  skewness  i s  essen t i a l l y  unchanged .  Overa l_ l ,  i t
is  apparent  that  the f requency d is t r ibut ions of  winter  and
annuar  prec ip i ta t ion data ser ies in  the paci f ic  Nor thwest
for  the  a-year  sample per iod do not  change s ign i f icant ly
w i th  a  l a rge r  samp le  and  a re ,  i n  genera l ,  no rma l l y
d i s t r i bu ted .  sampre  s ta t i s t i cs  de r i ved  f rom the  pe r iod
L94g-L979  a re  ve ry  re l j - ab le  es t ima tes  o f  popu la t i on
s ta t i s t i cs .  summer  p rec ip i t a t i on  se r ies  a re  pos i t i ve l y
sker./ed throughout the Pacif ic Northwest with higher values
wes t  o f  t he  Cascades .

Mean and Coef f ic ient  o f  Var ia t ion

Percept ions of  ra in fa l l  for  most  people begin and end
wi th the mean or  "normal"  amount  and i t  is  cer ta in ly  the
mos t  bas i c  desc r ip t i ve  s ta t i s t i c  t o  be  ca rcu la ted  f ro rn  a
da ta  se r ies .  However ,  f o r  t he  s tudy  o f  wa te r  resou rces  i t
i s ,  i n  i t se l f ,  an  i nadequa te  cha rac te r i za t i on  o f  da ta .
Equal ly  i rnpor tant  is  the var iab i l i ty  about  the mean.  The
coe f f i . c i en t  o f  va r i a t i on  (Cv )  i s  t he  bes t  and  mos t  s tab le
measure of  the var iab i r i ty  o f  prec ip i ta t ion over  t ime and
has become the preferred technique for  depic t ing spat ia l
pa t te rns :  among  o the rs ,  i t  has  been  used  by  Long ley  (L952)
in  the  Canad ian  p ra i r i es ,  B rad ley  ( tg l6c )  i n  t he  Rocky
Moun ta ins ,  and  B raze l  and  Z i r i ax  ( t gZg )  i n  cen t ra l  A r i zona .

The  coe f f i c i en t  o f  va r i a t i on  i s  a  d imens ion ress  s ta t i s -
t ic  def ined as the rat io  of  the s tandard deviat ion to  the
m e a n :

C v =  +
X
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T a b l e  4 : Compara t i ve  F requency  D is t r  i bu t i on
S ta t i s t i cs  fo r  Two  Sam.p le  Pe r i . ods
( d a t a  i n  i n c h e s )

H e p p n e r ,  O r e g o n

W i n t e  r
Summer
Y e a r

4 g  y e a r s  ( f 9 4 0 - f 9 7 9 )

s S k

2 . 4 9  - g . g l
L  . 6 9  A  . 6 4
2 . 6 9  g . g 8

9 1  y e a r s  ( I 8 8 9 - 1 9 7 9 )

2 . 0 3  A  . 2 3
1 . 5 9  9 . 6 5
2 . 6 L  A . 3 2

9 . 4 5
4 . 3 5

1 3 . 8 0

9 . 2 7
4 . r 4

1 3 . 4 1

s 9 . 9 6
1 0 . 3 5
7 0 " 3 r

5 7 . 7 9
L g  . 4 9
6 8 . 1 1

lvlax

r 5 . 1 3
9 . 6 5

2 A . 6 3

1 5 . 1 3
9 . 6 s

2 0 . 6 3

ryrq
3 . 8 6
1 . 3 6
9 . 2 6

3 . 8 6
L . 3 g
I  . 2 4

26 .7  f i
3 . 5 6

4 2 . 7 6

W i n t e r
Summer
Y e a  r

W i n t e  r
Summer
Y e a  r

x

N e w p o r t ,  O r e g o n

W i n t e r
Summer
Y e a r

4 A  y e a r s  ( L 9 4 0 - L 9 7 9 )

1 3 " 4 4
3 . 9 5

1 3 . 5 r

- A . L L
L . g 5
0 . 1 1

8 9 " 3 r
2 3 . 5 3
9 9 . L 4

8 8  y e a r s  ( I 8 9 2 - L 9 7 9 )

1 2 . 5 3  A  . 9 5  8 9 .  3 1
3  . 7  g  0  . 6 9  2 3 . 5 3

1 2 . 8 5  0 .  I l  9 9 . 1 4

2 6 . 7 9
3  " 5 A

3 7 . 7 2
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I t  is  preferred over  the s tandard deviat ion which genera l ly
increases or  decreases wi th  the mean.  For  example,  a  three
inch s tandard deviat ion at  Forest  Grove (mean annual
prec ip i ta t ion = 44.63 inches)  in  the Wi l lamet te Val ley would
imply  only  smal l  re la t ive var iab i l i ty ,  whereas the same
three inch s tandard deviat ion in  a dr ier  locat ion such as
Malheur  Refuge HDQ (mean annual  prec ip i ta t ion = 9;28 inches)
would imply  a very large va lue of ,  re la t ive var iab i } i ty .
Div is ion by the mean,  in  ef fect ,  normal izes the s tandard
deviat ion making i t  comparable between areas of  d i f  fere.nt
m e a n  v a l u e s .

The coef f j -c ient  o f  var ia t ion thus suggests the depend"-
abi l i ty  o f  normal  ra in fa l l  whether  a s tat ion may be
expected to  receive essent ia l ly  the same amount  each year  or
i f  t he  i n te rannua l  va r i a t i on  i s  g rea t .  B raze l  and  Z i r i ax
(1979)  have  de te rm ined  tha t  a   T -yea r  samp le  i s  su f f i c i en t
to  estabtr - ish a s table va lue for  the s tat i -s t ic .  For  other
t ime per iods absolute va lues may vary but  the spat ia t  pat -
te rn  rema ins  essen t i a l l y  t he  same.  Means  and  coe f f i c i en ts
of  var ia t ion are inc luded in  the basic  data tab les of
Appendix  B and the i r  spat ia l  d is t r ibut ion is  analyzed in
Chapter  IV.

Percen t i l es

A common method fo r  assess ing  the  l i ke l ihood o f  cer ta in
ra in fa l - l  amounts ,  a  method independent  o f  the  fo rm o f  the
f r e q u e n c y  d i s t r i b u t i o n ,  i s  t h e  i d e n t i f i c a t i o n  o f  p e r c e n t i l e s

pos i t iona l  measures  der ived  d i rec t l y  f rom the  ordered
data .  The med ian  is  the  midd le  va lue  o f  the  ordered
o b s e r v a t i o n s  ( t h e  s 0 t h  p e r c e n t i l e ) .  I n  o u r  s a m p l e  o f  4 g
i tems the  med ian  is  de f ined as  the  average o f  the  2 f r th  and
2 1 s t  i t e m s .  A s  e a r l i e r  i l l u s t r a t e d ,  t h e  m e a n  i s  e q u a l  t o
the  med ian  in  a  normal ly  d is t r ibu ted  sample .  In  a
pos i t i ve ly  skewed d is t r ibu t ion  the  med ian  is  less  than the
mean.  There  has  deve loped a  pre ference among c l imato log is ts
fo r  the  med ian  as  the  bas ic  s ta t i s t i c  o f  a r id -zone
prec ip i ta t ion  because the  mean va lue  imp l ies  an  unrea l i s -
t i c a l l y  h i g h  l e v e l  o f  e x p e c t a t i o n .

The da ta  ser ies  can be  d iv ided in to  an  arb i t ra ry  number
o f  equa l  par ts  symmet r i -ca l  about  the  med ian .  I t  i s  usua l  to
d iv ide  the  sample  in to  ten  or  four  par ts ,  dec i les  and
q u a r t i l e s .  D e c i l e s  d i v i d e  t h e  s a m p l e  j . n t o  e q u a l  p a r t s  o f  L A
percent  each,  the  quar t i les  in to  equa l  par ts  o f  25  percent
eaeh.  The f i rs t  dec i le  i s  the  amount  o f  p rec ip i ta t ion  no t
exceeded by  the  lowest  10  percent  o f  the  va lues ,  the  second
dec i le  i s  the  amount  no t  exceeded by  the  lowest  2g  percent
o f  t h e  v a l u e s  a n d  s o  o n .  S i m i l a r l y ,  t h e  f i r s t  q u a r t i l e  i s
the  amount  no t  .exceeded by  25  percent  o f  the  va lues .  The
s e c o n d  q u a r t i l e  ( e q u i v a l e n t  t o  t h e  f i f t h  d e c i t e )  i s  t h e
med j-an. The basic data tables in Appendix B i-nclude
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v a l u e s  o f  t h e  f i r s r  a n d  n i n t h  d e c l l e s  ( L 0  p e r c e n t  a n d  9 g
p e r c e n t )  a n d  t h e  f i r s t ,  s e c o n d  a n d  t h i r d  q u a r t i l e s  ( 2 5
p e r c e n t ,  m e d i a n ,  7 5  p e r c e n t ) .  I n  F i g u r e  1 1  i s  a  g r a p h i c a l
r e p r e s e n t , a t i o n  o f  m o n t h l y  p e r c e n t , i l e  v a l u e s  a t  t w o
W a s h i n g t o n  s t a t i o n s ,  A b e r d e e n  a n d  Y a k i m a  W S O  A p .

A n  i n t e r e s t i n g  a p p l i c a t i o n  o f  p e r c e n t i l e s  i n  c l i m a t o -
l o g i c a l  a n a l y s i s  i s  a  s t u d y  o f  A u s t r a l i a n  d r o u g h t  b y  G i b b s
a n d  M a h e r  ( L 9 6 7 )  i n  w h i c h  r h e y  d e m o n s t r a t e d  t h a t ,  t h e  f i r s t
d e c  i  l e  r a n g e  o n  a n n u a l  m a p s  f o r  t h e  p e r  i o d  1 8 8 5 - 1 9 6 5
c o r r e s p o n d s  w e l l  w i t h  A u s t r a l i a n  d r o u g h t s  a s  r e c o r d e d  b y
F o l e y  ( 1 9 5 7 ) .  F u r t h e r  u s e f u l  i n f o r m a L i o n  c a n  b e  o b r a i n e d
f r o m  t h e s e  d a t a  w i t h  t h e  i n r e r q u a r t i t e  r a n g e  ( 7 5 r h
p e r c e n t i l e  2 5 t h  p e r c e n t i l e )  a n d  t h e  i n t e r d e c i l e  r a n g e
( 9 0 t h  p e r c e n t i l e  1 0 t . h  p e r c e n t i l e ) .  T h e  l a t t e r  i s
p a r t i c u l a r l y  u s e f u l  f o r  d o c u m e n t i n g  e x t r e m e  c o n d i t i o n s .

.  U s e r s  o f  t h e s e  d a t a  s h o u l d  b e  a v r a r e  t h a t  t h e
p e r c e n t i l e  v a l u e s  h e r e  p r e s e n t e d  a r e  d e s c r i p t i v e  s t a t i s t i c s
r a t h e r  t h a n  i n f e r e n t i a l ;  t h a t  i s ,  t h e y  a r e  n o t  a p p r o p r i a t e
f o r  p r e d i c t i o n  i n  t h e  s t r i c t  s t a t . i s t i c a l  s e n s e .  H o w e v e r ,
i f  w e  b a s e  o u r  e s t i m a t e  o f  t h e  c l i m a t o l o g i c a l .  f u t u r e  o n  t h e
r e c o r d  o f  t h e  p a s t ,  t h e s e  d a t a  d o  h a v e  p r e d i c t i v e  v a l u e .
T h e y  d o  a t  l e a s t  h e l p  r o  d e l  i m i t  r h e  r a n g e  o f
p o s s i b i l i t i e s .

I N F E R E N T I A L  S T A T I S T I C S

I n f e r e n t i a l  s t a t i s t i c s ,  i n  c o n t r a s t  t o  d e s c r i p t i v e ,
a r e  i n v o l v e d  w h e n e v e r  t h e  q u e s t i o n  o f  p r o b a b i l i t y  a r i s e s .
A  p r e c i p i t a t i o n  d a t a  s e r i e s  a s  d e v e l o p e d  i n  t h i s  s t u d y  i s
n e c e s s a r  i l y  a  s a m p l e  e x t r a c E e d  f r o m  a  m u c h  l a r g e r
p o p u l a t i o n  o f  e v e n t s .  I n f e r e n t i a l  s t a t i s t i c s  a l l o w  o n e ,
w i t h i n  s t r i c t l y  d e f i n e d  l i m i t s ,  t o  m a k e  s t a t e m e n t s  a b o u t
t h e  p o p u l a t i o n  b a s e d  o n l y  o n  t h e  s a m p l e  d a t a .  T \ d o  f o r m s  o f
a n a l y s i s  a r e  d i s c u s s e d  b e l o w ,

C o n f i d e n c e  I n t e r v a l s  f o r  M e a n  p r e c i p i t a t i o n

T h e  i n t e r p r e t a t i o n  o f  a  g i v e n  v a l u e  f o r  m e a n
p r e c i p i t a t i o n  d e p e n d s  o n  w h e t h e r  o n e  u s e s  t h e  v a l u e  a s  a
d e s c r i p t i v e  o r  a s  a n  i n f e r e n t i a l  s t a t i s t i c .  E s s e n t i a l t  y ,
t h e  m e a n  a s  a  d e s c r i p t i v e  s t a t i s t i c  p r e c i s e l y  r e p r e s e n t s
t h e  s a m p l e  c o n s i d e r e d ;  f o r  e x a m p l e ,  t h e  m e a n  a n n u a l
p r e c i p i t a t i o n  a t  A s h l a n d  f o r  r h e  p e r i o d  I g 4 A  r o  I 9 7 9  w a s
I 9 . 5 1  i n c h e s .  H o w e v e r ,  t h e  u s e  o f  t . h i s  s a m p l e  m e a n  t o
e s t i m a t e  t h e  p o p u r a t i o n  m e a n  i s  a n  e x a m p l e  o f  s t a t i s t i c a l
i n f e r e n c e .  T h e r e  i s  a  t e m p t a t i o n  t o  a l l o w  t h e  m e a n  t o  s l i p
f r o m  t h e  c a t e g o r y  o f  d e s c r i p t i v e  s t a t , i s t i c s  t o  t h e  c a t e g o r y
o f  i n f e r e n t i a l  o r  p r e d i c t i v e  s t a t i s t i c s .  T h u s  i t  i s
a p p r o p r i a t e  t o  p r e s e n t  s o m e  q u a n t i t a t i v e  e s t i m a t e s  o f  t h e
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r e l i a b i l i t y  o f  t h e  m e a n  p r e c i p i r a t i o n  a m o u n t s  l i s t e d  i n  t h e
b a s i c  d a t a  t a b l e  o f  A p p e n d i x  B .  F o r  t h i s  p u r p o s e  a
t w o - t a i l e d  s t u d e n t t  s  t - t e s t  i s  u s e d  t o  c o n s t r u c t  a  9 5
P e r c e n t  c o n f i d e n c e  i n t e r v a l  s t a t e m e n t  f o r  t h e  A T - y e a r  m e a n .
T h e  f o r m a t  f o r  t h i s  s t a t e m e n t  f o r  a  t - d i s t r i b u t i o n  w i t h  3 9
d e g r e e s  o f  f r e e d o m  i s :

( s )x +

w h e r e  s
a n d n =

2 .02  
f r  1

i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  s a m p l e
4 A  ( s a m p l e  s i z e )

S u b s t i t u t i n g  t h e  m e a n  a n n u a l  p r e c i p i t a t i o n  a t  A s h l a n d :

i  -  1 9 . 5 1  i n c h e s  +  1 . 5 7  i n c h e s r .

w h i c h  s a y s  t h a t ,  t h e  p o p u l a t i o n  ( l o n g - t e r r n )  m e a n  e s t i m a t e d
f r o m  o u r  A A - y e a r  s a m p l e  w i l l  l i e  i n  t h e  r a n g e  1 7 . 9 4  i n c h e s
t o  2 L . A 8  i n c h e s .  I n  o t h e r  b r o r d s ,  i f  r a n d o m  s a m p l e s  o f  s i z e
4 6  a r e  t a k e n  f r o m  t h e  e n t i r e  p o p u l a t i o n  o n l y  f i v e  p e r c e n t
o f  a I l  s a m p l e s  w i l I  h a v e  s u c h  e x t r e m e  v a l u e s  o f  a n d  s
t h a t  t h e y  g i v e  a  m e a n  v a l u e  o u t s i d e  o f  1 9 . 5 f  !  I , 5 Z
i n c h e s .

A n  i n c r e a s e  i n  s a m p l e  s i z e  w o u l d  l e a d  t o  a  d e c r e a s e  i n
t h e  w i d t h  o f  E h e  c o n f i d e n c e  i n t e r v a l .  T h e  w i d t h  o f  t h e
i n t e r v a l  a s  a  p e r c e n t a g e  o f  t h e  m e a n  w i l l  g e n e r a l l y  b e
l a r g e r  i n  d r i e r  a r e a s  i n  w h i c h  c h e  r e l a t i v e  v a r i a b i l i t y  i s
g r e a t e r .  B e c a u s e  t h e  m e a n  i s  t h e  p r i m a r y  s t a t i s t i c  o f  a
p r e c i p i t a t i o n  s e r i e s ,  c o n f i d e n c e  i n t e r v a l s  h a v e  b e e n
c a l - c u l a t e d  f o r  s e a s o n a L  a n d  a n n u a l  v a r u e s  f o r  a l l  n e t w o r k
s t a t i o n s  a n d  a r e  i n c l u d e d  i n  A p p e n d i x  D .

I t  s h o u l d  b e  n o t e d  t h a t  o n e  o f  t h e  a s s u m p t i o n s
u n d e r l y i n g  t h i s  p r o c e d u r e  i s  t h a t  t h e  d a t a  b e  d r a w n  f r o m  a
n o r m a l l y  d i s t r i b u t e d  p o p u l a t i o n .  H o w e v e r .  o t h e r  s i m i l a r
s t u d i e s  ( e . 9 .  l t c D o n a l d  1 9 5 6 ,  B r a z e r  a n d  z i r i a x  L g 7 9 )  h a v e
s h o w n  t h a t  t h e  e f f e c t s  o f  n o n - n o r m a l  i t y  a r e  n o t  v e r y
d i s t u r b i n g .  A l s o ,  a s  s h o w n  p r e v i o u s l y ,  w i n t e r  a n d  a n n u a l
r a i n f a l l  s e r i e s  i n  t h e  p a c i f i c  N o r t h w e s t  a r e  u n i f o r m l y  n e a r
n o r m a l  a n d  e v e n  s u m m e r  s e r i e s  d o  n o t  d e v i a t e  a s  m u c h  f r o m
n o r m a l  i t y  a s  t h e y  d o  i n  o t h e r  c l  i m a t i c  r e g i o n s .
N e v e r t h e l - e s s ,  t h e  t a b u l a t e d  c o n f i d e n c e  i n t e r v a l s  s h o u l d  b e
v i e w e d  a s  o n l y  g o o d  a p p r o x i m a t e  m e a s u r e s  o f  t h e  r e l i a b i l i t y
o f  t h e  m e a n .

S i m i l a r l y ,  a  c o n f i d e n c e  i n t e r v a l .  c a n  b e  c o n s t r u c t e d
a b o u t  t h e  c o e f f i c i e n r  o f  v a r i a t i o n .  r t ,  i s  s u f f i c i e n t  t o
a s s u m e  t h a t  v a l u e s  a r e  a c c u r a t e  w i t h i n  a n  i n t e r v a l  o f  p l u s
o r  m i n u s  I 0  p e r c e n t  o f  t h e  c a l c u l a t e d  v a l u e .
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A  s e c o n d  e x a m p l e  o f  t h e  u s e  o f  s t a t i s t i c a l  i n f e r e n c e  i st h e  d e t e r m i n a t i o n  o f  t h e  p r o b a b i  I  i  t y  o f  o c c u r r e n c e  o fv a r i o u s  a m o u n t s _  o f  p r e c i p i t a i i o n  d u r i n g  a  m o n t h ,  s e a s o n  o rv J a t e r  y e a r .  E s t i m a t e s  o f  t h i s  t y p e  a r e  o f  p a r t i c u l a ri m p o r t a n c e  t o  t h o s e  i n v o l v e d  i n  
-  

t h e  m a n a g e m e n t  a n du t i l i z a t i o n  o f  w a t e r  r e s o u r c e s .

F o r  t h i s  p u r p o s e  k n o w l e d g e  o f  t h e  f o r m  o f  t h e  f r e q u e n c yd i s t r i b u t i o n  i s  c r i t i c a l .  G i v e n  a  n o r m a l  f r e q u e n c yd i s t r i b u t i o n ,  c h e  a r e a  u n d e r  t h e  c u r v e  c a n  b e  t a k e n  t or e p r e s e n t  t h e  p r o b a b i l i t i e s  o f

t i o n  a b o v e  a n d  b e l o w  t n e  m e a n ,' o  s t a n d a r d  d e v i a t i o n s  o f  t h em e a n ,  a n d  a b o u t  9 9 . 7  p e r c e n t  w i t h i n  t h r e e  s t a n d a r dd e v i a t i o n s  o f  t h e  m e a n .

P r e c i p i t a t i o n  d a t a  f r o m  N e w p o r t  a n d  H e p p n e r ,  p r e s e n t e de a r L i e r  i n  T a b l e  4 ,  c a n  b e  u s e d  t o  i l l u s t r a t e .  t r na P p r o x i m a g e l y  t w o - t h i r d s  o f  t h e  y e a r s  N e w p o r t  w i l l  r e c e i v eb e t w e e n  4 6  - s 2  a n d  7 3 . 4 0  i n c h e s  o f  w i n t e r  p r e c i p i t a t i o n ;H e p p n e r  w i l l  r e c e i v e  b e t w e e n  7 . g s  a n d  1 1 . g 5  i n c h e s  o f  w i n t e rp r e c i p i t a t i o n ;  a n d  s o  o n .  c a r c u r a t i o n  o f  v a l u e s  a t  a n yp r o b a b i t i t y  l e v e l  c a n  b e  d o n e  b y  r a b u l a r i n g  t n e  a i l a  u n d e r  an o r m a l  c u r v e ,  a  s t a n d a r d  t a b l a  f o u n d  i n  m o s t ,  s t a t , i s t i c a lr  e  f e  r e n c e s  .

H o w e v e r  i t  i s  o f t e n  e a s i e r  a n d  m o r e  u s e f u l  ' o  w o r k  w i t ht h e  c u m u l a r i v e  f . r e q u e n c y  d i s t r i o u i i ; ; :  F o r  r h i s  r e c h n i q u ew e  u s e  a r i r h m e r i c  ( n o r m a l )  p r o b a b i l i t y  p a p e r  w h i c h  h a s  av e r t i c a l  s c a l e  d e s i g n e d  s o  E h a t  t h e  c u m u l a t i v e  f r e q u e n c yc u r v e  o f  a  n o r m a l  d i s t r i b u t i o n  p l 0 t s  a s  a  s t r a i g h t  l i n 6 rc a l c u l a t e d  v a r u e s  o f  p r o b a b i l  i t y  a r e  p l 0 t r e d  a g a i n s tr a i n f a l l  v a l u e s ,  u s i n g  r h ;  f o r m u l a  i o u t t n "  a n d  L e o p o l d  1 9 7 g ) :

F i = x  L 0 0 * ( 6 )

_  p e r c e n t a g e  f r e q u e n c y  o f  t h e
:  y e a r s  w i t h  a  r i i n f a f f  a m o u n r
: i c u l a r  r a i n f a l l  h a v i n g  r a n k  m
. t u d e .  T h e  p e r c e n t a g e  o f  p a s t
a b i l i t y  ( a 1 s o  i n  p e r c e n r ) -  o f

-  _ l t o r m a l  p r o b a b i . l i r y  p l o E s  o f
r o r  N e w p o r t  a n d  H e p p n e r  ( F i g u r e
v a l u e s  a t  N e w p o r t  d e v i a g e  

- o n 1 y
s e a s o n a l  d a t a  a r e  p r e s e n t e d
1 2 ) .  W i n t e r  p r e c i p i t a t i o n
s l  i g h t l y  f r o m  a  s r r a i g h t

4 2



Figure L2.

Norma1 Probabil i ty Plots of

NewPort, Oregon

Heppner, Oregon

Seasonal  erecipi tat ion :

(L94CI-re7e)
(L892-re79l

(L94s-Le7el
(L89s-Le7e)
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1 i n e ,  i n d i c a t i n g  t h e  n e a r - n o r m a l  f r e q u e n c y  d i s t r i b u t . i o n .
T h e  c a l c u l a t e d  s t r a i g h t ,  l i n e  s m o o t h s  a n y  i r r e g u l a r i t i e s  i n
t h e  d a t a  a n d  t h e  m e a n  i s  e q u i v a L e n t  t o  5 0  P e r c e n t
p r o b a b i l i t y .  I f  i t  h a s  b e e n  d e t e r m i n e d  t h a t  t h e  d a t a  s e r i e s
a p p r o x i m a t e s  a  n o r m a l  d i s t r i b u t i o n ,  i t  i s  n o t  n e c e s s a r y  t o
p l o t  a l l  p o i n t s .  T w o  p o i n t s  a r e  s u f f i c i e n t ,  f o t  e x a m p l e  t h e
m e a n  ( 5 9  p e r c e n t )  a n d  t h e  m e a n  +  o n e  s t a n d a r d  d e v i a E i o n  ( 1 6
a n d  8 4  p e r c e n t ) .

O n c e  c o n s t r u c t e d ,  t h e  p r o b a b i l i t y  l i n e  c a n  b e  u s e d  t o
d e t e r m i n e  t h e  p r o b a b i l i t y  o f  p r e c i p i t a t i o n  a b o v e  o r  b e l o w
a n y  v a L u e .  A t  N e w p o r t ,  f o r  e x a m p l e ,  t h e r e  i s  a  2 g  P e r c e n t
c h a n c e  t h a t  w i n t e r  p r e c i p i t a t i o n  w i l I  b e  a p p r o x i m a t e l y  4 8
i n c h e s  o r  l e s s  a n d  a  4 6  P e r c e n t  p r o b a b i l i t y  t h a t  w i n t e r
p r e c i p i t a t i o n  w i l l  b e  5 6  i n c h e s  o r  I e s s .  S u m m e r  d a t a  a t
N e w p o r t  d o  n o t  f i t  t h e  n o r m a l  l i n e  a s  c l o s e l y  a s  d o  w i n t e r
d a t a .  I l o w e v e r ,  b e t w e e n  c h e  I A  p e r c e n t  a n d  9 g  p e r c e n t
p r o b a b i l i t y  l e v e l s  t h e  f i t  i s  s u f f i c i e n t l y  a c c u r a t e .  T h e
d a t a  s e r i e s  f o r  H e p p n e r  a l s o  y i e l d  a  c l o s e  f i t  f o r  w i n t e r
v a l u e s  a n d  w i t h i n  I A  p e r c e n t  a n d  9 g  P e r c e n t  f o r  s u m m e r
v a L  u e s .

S i m i l a r  p r o b a b i l i t y  P l o t s  b a s e d  o n  a  9 T - y e a r  r e c o r d  a r e
o f f e r e d  f o r  c o m P a r i s o n  a n d  i t  c a n  b e  s e e n  t h a t  p r e d i c t e d
v a l u e s  a s s e s s e d  f r o m  t h e  4 A - y e a r  r e c o r d  a r e  n e a r l y  i d e n t i c a l
t o  t h o s e  f r o m  t h e  l o n g e r  r e c o r d .  I n  g e n e r a l ,  t h e  s h o r t e r
r e c o r d  t e n d s  t o  o v e r e s t i m a t e  t h e  a m o u n t  a t  a n y  p r o b a b i l l t y
1 e v e 1 .  F o r  d a t a  s e r i e s  w h o s e  d i s t r i b u t i o n s  a r e  m o d e r a t e l y
s k e w e d  i n  a  p o s i t i v e  d i r e c t i o n  i t  i s  o f t e n  P o s s i b l e  E o
m o d i f y  t h e  s h a p e  o f  t h e  o r i g i n a l  f r e q u e n c y  d i s t r i b u t i o n  b y
t r a n s f o r m i n g  t h e  o r  i g  i n a l  v a r  i a b l e s ,  c o m m o n l y  w i t h  t h e
s q u a r e  r o o t  o r  n a t u r a l  t o g  o f  t , h e  d a t a .  F o r t u n a t e l y ,  f  o r
t h e  d a t a  i n  t h i s  s t u d y ,  e v e n  w i t h  a  p o s i t i v e  s k e w ,  r e s u l t s
o f  n o n - t r a n s f o r m e d  d a t a  a r e  c e r t a i n l y  v a l  i d  w i t h i n  L A
p e r c e n t  a n d  9 6  p e r c e n t  l e v e l s .
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IV .  SPATIAT  PATTERNS OF PRECIP ITATION

T h e  d a t a  c o m p i l e d ,  p r o c e s s e d  a n d  p r e s e n t e d  i n  t a b u l a r
f o r m  i n  c h a p t e r  r r r  a l l o w  a  w i d e  r a n g e  o f  p o s s i b i l i t i e s  f o r
i n t e r p r e t a t i o n  a n d  u s e  b y  r e s e a r c h e r s  a n d  b y  w a t e r
m a n a g e  r  s  . I n  t h i s  c h a p t e r  t h e  d a t a  a r e  p r e s e n t e c l
c a r t o g r a p h i c a l l y  i n  r h r e e  d i f f e r e n t  f o r m a t s ,  a l l  o f  w h i c h
p e r m i t  f u r t h e r  i n s i g h t  i n t o  t h e  c o m p l e x  n a t u r e  o f
p r e c i p i t a t i o n  v a r i a b i t  i t y  i n  t h e  p a c i f i c  N o r t h $ r e s r .  T h e
f i r s t  p r e s e n t a t i o n  i s  b a s e d  o n  a  s e t  o f  i s o p l e t h  m a p s
d e p i c t . i n g  m e a n s  a n d  c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  m o n t h s ,
s e a s o n s  a n d  t h e  w a t e r  y e a r .  N e x t ,  i s  a  s e r i e s  o f  p r o f i r e s
w h i c h  i l l u s t r a t e  t h e  a n n u a l  p r o g r e s s i o n  o f  m o n t h l y  v a l u e s
o f  t h e  m e a n  a n d  c o e f f i c i e n t  o f  v a r i a t i o n  a t  i n d i v i d u a l
s t a t i o n s . T h i r d  i s  a n  a n a l y s i s  o f  i n t e r s t a t i o n
c o r r e l a t i o n s  o f  m o n t h l y  a n d  s e a s o n a l  p r e c i p i t a t i o n  w i t h  t . h e
r e s u l t s  s u n m a r L z e d  o n  a  s e t  o f  i s o c o r r  m a p s .

} ,TEANS AND VARIABILITY

T h e  t w o  s t a t , i s t i c a l  c h a r a c t e r i s t i c s  t h a t ,  b e s t  i 1 1 u s -
t r a t e  t h e  s p a t i a l  a n d  t e m p o r a l  v a r i a t i o n  o f  p r e c i p i t a t i o n
i n  a  r e g i o n  a r e  t h e  m e a n  a n d  t h e  v a r i a b i l i t y  a b o u t  t h e
m e a n .  T h i s  s e c t i o n  i s  a  d i s c u s s i o n  o f  t h e  r e l a t i o n s h i p
b e t w e e n  m e a n  a m o u n t s  a n d  i n t e r a n n u a r  v a r i a b i l i t y  a s
e x p r e s s e d  b y  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  ( c v ) .  T h e s e
s t a t i s t i c s  f o r  f o u r  k e y  m o n t h s  a n d  f o r  w i n t e r ,  s u m n e r  a n d
a n n u a l  v a r u e s  v r e r e  m a p p e d  o n  a  b a s e  o f  r e g i o n a l -  t o p o g r a p h y
a n d  a r e  p r e s e n t , e d  i n  t a n d e m  f o r  r e a d y  c o m p a r i s o n  ( F i g u r e
1 3 ) .  A  m a p  o f  t h e  s e a s o n a l  d i s t r i b u t i o n  o f  a n n u a l
P r e c i p i t a t i o n ,  e x p r e s s e d  a s  t h e  p e r c e n t a g e  o c c u r r i n g  i n  t h e
w i n t e r ,  f o l l o w s  ( F i g u r e  l 4 )  .  T h e  m a p i  a r e  i n t e n d e d  t o
r e p r e s e n t  o n l y  t h e  b r o a d s c a l e  a s p e c t s  o f  p r e c i p i t a t i o n
d i s t r i b u t i o n  i n  t h e  p a c i f i c  N o r r h w e s t  a n d  n o r  d e t a i l e d
P a t t e r n s  f o r  p a r t i c u l a r  a r e a s .  T h e  d i s c u s s i o n  E h a t  f o l r o w s
i s  b a s e d  p r i r n a r i l y  o n  T r e w a r t h a  ( l 9 g l ) .

E f f e c t s  o f  t h e  t h r e e  d o m i n a n t  c l i m a t i c  c o n t r o l s  i n  t h e
P a c i f i c  N o r t h w e s t  l a t i t u d e ,  t o p o g r a p h y  a n d  c o n t i n e n t a l
v e r s u s  m a r i n e  i n f l u e n c e  a r e  r e a d i l y  a p p a r e n t  i n  t h e  m a p
s e r i e s .  T h e  c o m b i n e d  i n f l u e n c e s  o f  l a t i t . u d e  a n d  p r o x i m i t y
t o  t , h e  P a c i f i c  o c e a n  a r e  b e s t  i l l u s t r a t e d  i n  t h e  c o a s t a l
m a r g i n .  r n l a n d  a c r o s s  t h e  p a c i f i c  N o r t h w e s t  t h e  m a r i n e
i n f  l u e n c e  r . r a n e s  a s  t h e  c o n t i n e n t a l  i n f  l u e n c e  i n c r e a s e s .  A t ,
t h e  s a m e  t i m e  p a t t e r n s  a r e  m o d i f i e d  c o n s i d e r a b l y  b y
t o p o g r a p h y  f r o m  w e s t  t o  e a s t .  w h i l e  l a t i t u d e  r e m a i n s  a n
i m p o r t a n t  c o n t r o l  t h r o u g h o u t  t h e  r e g i o n  i t s  i n f l u e n c e  i s
m u c h  l e s s  a p p a r e n t  t o  t h e  e a s t . ,  s p e c i f i c a r l y  i n  t h e  r a r g e
i n t e r i o r  r e g i o n  e a s t  o f  t h e  C a s c a d e s .
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F i g u r e  1 3 .

Map Ser ies of  Paci f ic  Nor thw,est  Prec ip i ta t ion Stat is t ics
(L94A-I979)  Mean and Coef f ic ient  o f  Var ia t ion:

a)  Annual  (Water  Year)

b) l{ inter (October - Aprif  )

c ) Summer ( ltay - September )

d)  October

e ) ilanuary

f )  APr i l

g )  J u l Y
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F i g u r e  1 4 .
Percen tage  o f
I n c h e s .

W i n t e r  S e a s o n  p r e c j - p i t a t i o n  E x p r e s s e d
A n n u a l  P r e c i p i t a t i o n ,  L 9 4 A - L 9 7 9 .  D a t a

a s a
in
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The infruence of topograptry is perhaps best summarizedby Trewart l ra  ( t9gt ,  p .  zb l i  t  
'

The North American west, situated between the
Rocky Mounta ins and the paci f ic  Ocean,  i "
indeed a region of  prec ip i ta t ion complex i ty
both as regards mean annual  amounts and
seasonar  d is t r ibut ions.  More than in  other
pa r t s  o f  t he  coun t r y  the  wes t ' s  t e r ra in
features,  expressed in  both ar t i tude and
di rect io_nal  a l ignment ,  p lay an impor tant  ro le
in inf lu.encing the lpatiat ana temporal
d i s t r i b u t i o n  o f  r a i n f a l I .

The cascade Range is  obv iousry the dominant  ter ra in  featurein the Nor thwesl ,  indeed one bf  the most  s t r ik ing cr imat icd i v ides  i n  t he  wor rd .  r t  e f f ec t i ve l y  sepa ra tes  the  a reain to  two  fa i r l y  d i s t i nc t  c l ima t i c  i eg ions ,  eas t  ve rsusw e s t .

.  _a l " lg  the coastar  marg in prec ip i ta t ion amounts andvar iab i l i ty  *?y be expra in id  i ;  te ims of  the seasonarmigration of the North 
-pacif 

ic suntropicar rr igrr.:  ana of thejet  s t ream and associated cycronic  
" t .or^"  

on i ts  porewards ide .  Mos t  o f  t he  annua l  p rec ip i t a t i on ,  f rom g4  to  gA
percen t ,  occu rs  du r ing  the  w in te r  season .  I n  fac t  mos t  o fwestern oregon and washington receives more than go percentof  annuar  prec ip i ta t io-n in  winter .  This  mar i t imeprec ip i ta t ion pat tern of  the Nor th pac i f ic  coast  is  themost  impor tant  and extensive producei  o f  prec ip i ta t ion inthe west .  T l "  ra iny season exLends f rom september to  May,thereby over lapping in to our  , ,summer ' ,  season.

These  ra ins  o r i g ina te  i n  m id ra t i t ude  d i s tu rbanceswhich in  turn are assol ia ted wi th  a widery f luctuat ing je ts t ream and wi_th rarge synopt ic  t rough pat terns in  theatmosphere.  seasonal  expanJion and contract i_on of  thec i rcumporar  vor tex creates a d is t inct  nor th- to-southgradient  o f  mean amounts and seasonar  d is t r ibut ion.  wi thh igher  rat i tude the ra iny per iod is  o f  ronger  durat ion andseasonal  and annual  amounts are greater .  The h ighestannual  and seasonal  amounts occur  atong the nor thernwashington coast  and resser  amounts occur  wi th  decreasinglat i tude.  Depar tures f rom th is  pat te in ,  such as a long thesouthern oregon coast ,  probabl f  resul t  f rom top-graphicin f ruences -  The g"n" . . i  nor th- to-south gradient  arsoex i s t s  f o r  mon th l y  means .

The winter  concentrat ion of  annuar  prec ip i ta t ion onthe  sou the rn  o regon  coas t ,  a rmos t  so  fe rcen t ,  i J  as  h igh  asanl rwhere in  t l "  country  and decre ises s teadi ry  to  thenor th.  The /expranat ion is  again in  the rength of  the ra inyseason.  N,ear  the ca l i forn ia border  i t  is -  genera l ly  con-f ined to  our  des ignated winter  months,  October  throughApr i r ;  to  the nor th i t  o f ten overraps in to rate and earrys unrmer
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I n t e r a n n u a l  v a r i a b i l i t y  o f  a n n u a l  a n d  w i n t e r  s e a s o n
p r e c i p i t a t i o n  i n  t h e  c o a s t a l  m a r g i n  i s  e s s e n t i a l l y  u n i f o r m
f r o m  n o r t h  t o  s o u t h ,  t h e  e n t i r e  s t r i p  r e s p o n d i n g  t o
f l u c t u a t i o n s  i n  t h e  i n t e n s i t y  a n d  f r e q u e n c y  o f  m i d l a t i t . u d e
s t o r m s .  H o w e v e r ,  i n d i v i d u a l  m o n t h s  e x h i b i t  a  n o r t h - t o - s o u t h
g r a d i e n t  i n  c o e f f i c i e n t s  o f  v a r i a t i o n - - i n c r e a s i n g  v a l u e s
w i t h  d e c r e a s i n g  l a t i t u d e .  I n  o t h e r  w o r d s ,  m o r e  v a r i a b i l i t y
i s  f o u n d  a l o n g  t h e  o u t e r  ( l o w e r  l a t i t u d e )  m a r g i n s  o f  t h e
c i r c u m p o l a r  v o r E e x .  ! - o r  t h e  s a m e  r e a s o n  c o e f f i c i e n t s  o f
v a r i a t i o n  i n  t h e  s u m m e r  e x h i b i t  a  s i m i l a r  g r a d i e n t ,  r a n g i n g
f r o m  2 6  p e r c e n t  a t  N e a h  B a y  i n  t h e  n o r t h  t o  4 4  p e r c e n t  a t
G o l d  B e a c h  i n  t h e  s o u t h .  O u r  d e f i n i t i o n  o f  o s u m m e r *
a c c o u n t s  f o r  t h i s  a s  l { a y  a n d  s e p t e m b e r  r e c e i v e  m o s t  o f  t h e' s u m m e r "  r a i n f a l l  i n  $ r e s t e r n  O r e g o n  a n d  W a s h i n g t , o n .

T h e  l a c k  o f  s i g n i f i c a n t  s u m m e r  p r e c i p i t a t i o n  i s  d u e  t o
t h e  u n u s u a L  p o l e w a r d  d i s p l a c e m e n t  a l o n g  t h e  c o a s t  o f  a n  a r m
o f  t h e  N o r t h  P a c i  f i c  h i g h  a n d  t h e  c o o l  c o a s t a l  w a t e r s
a s s o c i a t e d  w i t h  t h i s  p a t t e r n .  A s  d e s c r i b e d  b y  p a t t o n
(  1 9 5 6 )  ,  t h e  n o r t h w a r d  d i s p l a c e d  a n r i c y c l o n e  i s  n o r  o n l y
e f f e c t i v e  i n  s t a b i l i z i n g  r h e  a i r  b u t  a l s o  a c t s  t o  b l o c k
d e p r e s s i o n s  f r o m  r e g u l a r  p e n e t r a t i o n  t o  t h e  c o n t i n e n t .
F a r t h e r  n o r t h  t h e  a n t i c y c l o n e  b e c o m e s  w e a k e r  a n d  m o r e
v a r i a b l e  i n  p o s i t i o n  a n d  d i s t u r b a n c e s  b r i n g  i n c r e a s e d  v r a r n r
s e a s o n  r a i n f a l l  t o  t h e  c o a s t .

I n l a n d  t h e  m a r  i n e  p a t t e r n  i s  s t i l l  d o m i n a n t  b u t .  t h e
e f f e c t s  o f  t o p o g r a p h y  m o d i f y  t h e  i n i t i a l  p a r t e r n  o f  m e a n s
a n d  v a r i a b i l i t y .  N o r t h - t o - s o u t h  g r a d i e n t s  a r e  n o t  a B
c l e a r l y  d e f i n e d .  M e a n  p r e c i p i t a t i o n  o v e r  a l l  t i m e  p e r i o d s
i n c r e a s e s  o n  w i n d w a r d  s l o p e s  a n d  e x t r e m e l y  h i g h  a n n u a l
p r e c i p i t a t i o n  t o t a l s  o c c u r  i n  t h e  O l y m p i c  t " l o u n t a i n s  o f
W a s h i n g t o n  a n d  i n  t h e  O r e g o n  C o a s t  R a n g e .

O n  t h e  l e e  s i d e  o f  t h e  m o u n t a i n s  a  r a i n s h a d o w  e x i s t s ,
a s  c a n  b e  s e e n  m o s t  d r a m a t i c a l l y  j u s t  e a s t  o f  t h e  O l y m p i c
M o u n t , a i n s .  T o  i  l l u s t r a t , e ,  F o r k s  I  E  o n  t h e  w e s t  s i d e
r e c e i v e s  L L 6 . 2 g  i n c h e s ,  m e a n  a n n u a l  p r e c i p i t a t i o n ;  S e q u i m ,
6 0  m i l e s  t o  t h e  e a s t  a n d  o n  t h e  l e e  s i d e  r e c e i v e s  1 5 . 9 7
i n c h e s ,  m e a n  a n n u a l  p r e c i p i t a t i o n .  T h e  r a i n s h a d o w  i s
p r o n o u n c e d  i n  t h e  P u g e t  S o u n d  a r e a  a s  f a r  s o u t h  a s  T a c o m a .
I t  i s  a n  a r e a  o f  r e l a t i v e l y  m o d e s t  p r e c i p i t a t i o n  a n d  w i n t e f
r a i n f a l l  c o n t r  i b u t e s  a  s m a l l e r  p e r c e n t a g e  t o  a n n u a l
t o t a l s - - t h e  l o w e s t  w e s t  o f  t h e  C a s c a d e s .

F a r t h e r  s o u t , h  t h e  I e s s  c o n t , i n u o u s  n a t u r e  o  f  t h e  C o a s t
R a n g e  p e r m i t s  e a s i e r  e n t r a n c e  o f  p a c i f i c  a i r  a n d  a l l o w g
i n c r e a s e d  p r e c i p i t a t i o n  a s  f a r  s o u t h  a s  c o t , t a g e  G r o v e  a t  G h e
s o u t h e r n  e n d  o f  t h e  W i t l a m e t t e  V a l I e y .  I n  t h €  i n t e f i o r
v a l l e y s  o f  s o u t h w e s t e r n  O r e g o n ,  i n  t h e  l e e  o f  t h e  h i g h e f
K l a n a t h  M o u n t a i n s ,  p r e c i p i t a t i o n  a g a i n  d e c l i n e s  ( f o r  e x a m :
p l e ,  A s h l a n d  1 9 . 6 1  i n c h e s ) .

A l t h o u g h  t h e  i n r e r i o r
by  topography ,  t he  pe rcen r

p r e c i p i t a t i o n  p a t t e r n  1 s  a l t e r e d
o f  a n n u a l  r a i n f a l l  o c c u r r i n g  i n
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t h e  w i n t e r  s h o s t s  m u c h  t h e  s a m e  n o r t h - t o - s o u t h  g r a d i e n t  a s
i n  t h e  c o a s t a l  z o n e .  T h i s  i s  t o  b e  e x p e c t e d  b e c a u s e  o f  t h e
i n f l u e n c e  o f  t h e  l a t i t u d i n a l  c o n t r o l ,  t h e  p e r c e n t  o f  w i n t , e r
c o n c e n t r a t i o n  i n c r e a s i n g  s o u t h w a r d .

T h e  p a t t e r n  o f  i n t e r a n n u a l  v a r i a b i l i t y  i s  a l s o  a l t e r e d
i n l a n d .  C o e f f i c i e n t s  o f  v a r i a t i o n  i n  t h e  l o w l a n d  b e t w e e n
t h e  c o a s t  r a n g e s  a n d  t h e  C a s c a d e s  a r e  n o t  u n i f o r m  f r o m
n o r t h  t o  s o u t h .  S t a t i o n s  o n  t h e  e a s t  s i d e  o f  P u g e t  S o u n d
h a v e  l o w  v a L u e s ,  c o m p a r a b l e  E o  t h e i r  c o a s t a l  e q u i v a l e n t s  a t
t h e  s a m e  l a t i t u d e .  C o n v e r s e l y ,  m o s t  o f  t h e  s t a t i o n s  i n  t h e
w i l l a n e t t e  V a l l e y  a n d  s o u t h w e s t e r n  O r e g o n  h a v e  h i g h e r
c o e f f i c i e n t s  o f  v a r i a t i o n  t h a n  t h e i r  c o a s t a l  e q u i v a l e n t s .
O n  t h e  w i n d w a r d  s l o p e s  o f  t h e  C a s c a d e s  m e a n  p r e c i p i t a t i o n
i n c r e a s e s  a n d  v a r i a b i l i t y  r e m a i n s  l o w  t h r o u g h o u t  t h e
n o r t h - s o u t h  e x t e n t  o f  t h e  r a n g e .

E a s t e r n  O r e g o n  a n d  W a s h i n g t o n  a r e  a  p a r t  o f  t h e  l a r g e r
I n t e r m o n t a n e  R e g i o n ,  a  c 1  i m a t i c  t y p e  d e s c r  i b e d  b y
T r e w a r t h a ,  w h i c h  i s  s i t u a t e d  b e t w e e n  t h e  R o c k y  I ' t o u n t a i n s  t o
t h e  e a s t  a n d  t h e  C a s c a d e s  a n d  S i e r r a s  t o  

' c h e  
w e s t .

P r e c i p i t a t i o n  i s  e v e r y w h e r e  l e s s  t h a n  a t '  e q u i v a l e n t
e l e v a t i o n s  i n  t h e  C a s c a d e s  a n d  t o  t . h e  w e s t .  H o w e v e r r  t h e r e
i s  a  c o n s i d e r a b l e  r a n g e  i n  a n n u a l  a m o u n t s .  T h e  v r e t t e s t
a r e a s  a r e  i n  n o r t h e a s t  W a s h i n g t o n  a n d  t h e  m o u n t a i n s  o f
n o r t h e a s t  O r e g o n .  T h e  d r i e s t  r e g i o n  i n  t h e  t w o  s t a t e s  i s
t h e  C o l u m b i a  B a s i n  o f  s o u t h - c e n t r a l  W a s h i n g t o n  w h e r e  m e a n
a n n u a l  p r e c i p i t a t i o n  i s  b e l o w  8 . A A  i n c h e s  a t  s e v e r a l
s t a t i o n s .  T h e  d r i e s t  s t a t i o n  i n  t h i s  n e t r r r o r k  i s  S u n n y s i d e
( 6 . 9 4  i n c h e s )  .

S y n o p t i c  p a t t e r n s  c a u s i n g  p r e c i p i t a t i o n  a r e  t w o - f o l d
i n  c o n t r a s t  E o  t h e  s i n g l e  d o m i n a n t  m e c h a n i s m  t o  t h e  w e s t .
G e n e r a l  w i d e s p r e a d  r a i n s  i n  w i n t e r  a r e  i n  r e s p o n s e  t o
m i d l a t i t u d e  s t o r m s  w h i c h  h a v e  a  l o w e r  m o i s t u r e  c o n t e n t
a f t e r  c r o s s i n g  t h e  w e s t e r n  m o u n t a i n s .  S u m m e r  r a i n s  a r e
m o r e  l o c a l  a n d  c o n v e c t i v e  i n  n a t u r e  b u t  c o n t r i b u t e
s i g n i f i c a n t l y  t o  a n n u a l  t o t a l s .  T h r o u g h o u t  t h e  I n t e r -
m o u n t a i n  R e g i o n  w i n t e r  p r e c i p i t a t i o n  i s  l e s s  t h a n  7 5
p e r c e n t  o f  t h e  a n n u a l  t o t a l ,  c o n s i d e r a b l y  l e s s  t h a n  i n
t e s t e r n  O r e g o n  a n d  W a s h i n g t o n .  A s  d i s c u s s e d  i n  t h e  n e x t
s e c t i o n  t h e r e  i s  a  d i s t i n c t  l a t e  s p r i n g - e a r l y  s u m m e r  r a i n y
p e r i o d  i n  a d d i t i o n  t o  t h e  w i n t e r  m a x i m u m .

T h e r e  e x i s t s  a  s u g g e s t i o n  o f  a  n o r t h - t o - s o u t h  g r a d i e n t
i n  a n n u a l  a n d  s e a s o n a l  t o t a l s .  A s  e x p l a i n e d r  c y c l o n i c
c o n t r o l  i s  s t r o n g e r  a n d  w i n t e r  r a i n s  m o r e  a b u n d a n t  w i t h
i n c r e a s i n g  l a t i t u d e  a l o n g  t h e  c o a s t  a n d  i t  i s  n o t
u n e x p e c t e d  t h a t  t h e  s a m e  i s  t r u e  e a s t  o f  t h e  C a s c a d e s ,  w i t h
h i g h e r  v a l u e s  t o  t h e  n o r t h .  H o w e v e r ,  m o s t  o f  t h e  v a r i a t i o n
i n  m e a n  s e a s o n a l  a n d  a n n u a l  p r e c i p i t a t i o n  a p p e a r s  t o  b e  t h e
r e s u l t  o f  t o p o g r a p h y  r a t h e r  t h a n  l a t i t u d e .
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s p a t i a l  d i s t r i b u t i o n  o f  s e a s o n a l  a n d  m o n t h l y  p r e c i p i t a -
! i 9 n  i s  v e r y  s i m i l a r  t o  t h e  a n n u a l  p a t t e r n ,  t h e  i r i e s t  a r e a s
b e i n g  t h e  c o l u m b i a  B a s i n  a n d  t h e  r r i g h  d e s e r t  o f  s o u t h e a s t
O r e g o n .  N o r t h e a s t  W a s h i n g t o n  a n d .  t h e  m o u n t a i n s  o f  n o r t h e a s t
O r e g o n  h a v e  t h e  h i g h e s r  t 6 r a l s .

s p a t i a l  p a t t e r n s  o f  i n t e r a n n u a l  v a r i a b i l i t y  f o r  a l l
t i m e  p e r i o d s  r e f l e c t  c l o s e r y  t h e  p a t t e r n s  o f  m e a n  p r e c i p i -
t a t i o n ;  t h e  a r e a s  o f  l o w e r  p r e c i p i t a t i o n  e x h i b i t  g r e a r e r
c o e f f i c i e n t s  o f  v a r i a t i o n  a n d  v i c e  v e r s a .  r t  i s  i n t e i e s t i n g
t o  n o t e  t h a t ,  i n  c o m p a r i s o n  w i t h  e q u i v a l e n t  l a t i t u d e s  w e s L
o f  t h e  c a s c a d e s ,  m o n t h l y  a n d  J u m m e r  c o e f f i c i e n t s  o f
v a r i a t i o n  a r e  d e f i n i t e t y  h i g h e r  b u t  w i n t e r  a n d  a n n u a l  v a l u e s
a r e  a b o u t  e q u a l  t o  t h e  r d e s t e r n  a r e a .

T h e  c o e f f i c i e n t  o f  v a r i a t i o n  i s  a n  e x t r e m e l y  i n f o r m a -
t i v e  s t a t i s t i c .  A l t h o u g h  i t  i s  a  ' , n o r m a l i z e d "  i e a s u r e  o f
v a r i a b i l i t y  i t  i s  s t i l l  a  f u n c t i o n  o f  t h e  m e a n ,  m a k i n g
s p a t i a l  c o m P a r i s o n s  d i f f i c u l t .  A d d i t i o n a l  i n f o r m a t i o n  c a n
b e  o b t a i n e d  b y  d e v e l o p i n g  a  r e g r e s s i o n  r e l a t i o n s h i p  b e t w e e n
t h e  m e a n  a n d  t h e  c o e f f i c i e n t  o r  v a r i a t i o n  a n d  c a i c u l a t i n g
r e s i d u a l s .  F o r  a n n u a l  d a c a  c h e  c o e f f i c i e n t  o f  v a r i a t i o n
d e c r e a s e s  w i t h  i n c r e a s i n g  p r e c i p i t a t i o n  t o  a  v a l u e  o f  a b o u t
5 6  i n c h e s ,  b e y o n d  w h i c h  i t  c h a n g e s  b u t  l i t t l e .  A  c u r v e
f i t t e d  m a t h e m a t i c a l l y  t o  r h e  d a t a  y i e l d e d  a n  e x p e c r e d  h t g h
r e l a t i o n s h i p  ( ! t  =  9 . 5 6 ) .  R e s i d u a l s  f r o m  t h e  r e g r e s s i J n
h r e r e  c a l c u l a t e d  a n d  p l o t t e d  f o r  a l r  s t a t i o n s  i n  t h e  i e t w o r k .
T h e  s a m e  ; r r o c e d u r e  w a s  f o l l o w e d  f o r  $ r i n t e r  1 r 2  =  0 . 4 4 )  a n d
s u m m e t  ( 8 .  =  g . 5 I )  d a t a .

T h e  m a p s  o f  r h e  r e s i d u a r s  ( F i g u r e  l 5 )  h i g h l i g h r  s o m e
v e r y  i n t . e r e s t i n g  a s p e c t s  o f  i n t e r a n n u a l  v a r i a n i r i t y  i n  t h e
P a c i f i c  N o r t h w e s t .  R e s i d u a l s  a r e  i n t e r p r e t e d  a s  f o r l o w s :
p o s i t i v e  v a l u e s  i n d i c a t e  c o e f f i c i e n t s  o i  v a r i a t i o n  h i g h e r
t h a n  e x p e c t e d  f o r  t h e  m e a n  p r e c i p i t a t i o n ,  i . e .  h i g h  r e l a l l v e
v a r i a b i l i t y ;  n e g a t i v e  v a l u e s  i n d i c a t e  l o w  r e l a t i v e
v a r i a b i l i t y .  R e s i d u a l  v a l u e s  g r e a t e r  t h a n  + g . g 2  o r  r e s s
t h a n  - 9 . 9 2  a r e  c o n s i d e r e d  t o  b e  L i g n i f i c a n t l y  d i f f e r e n t  t h a n
z e r o  a n d  o n l y  r e g i o n s  o f  t h i s  m a g n i t u d e  a r e  o u t t i n e d .

R e s i d u a r s  f o r  a n n u a r  p r e c i p i t a t i o n  r e v e a r  a  r a t h e r
c o m p l e x  p a t t e r n  w e s t  o f  t h e  

- c a s c a d e s .  
H i g h  r e l a t i v e

v a r i a b i l i t y  i s  a p p a r e n r  i n  t h e  s o u r h e r n  w i l l a n i e r r e  v a 1 1 e y
( e . 9 .  E u g e n e  w s o  A p  + 0 . o 4 )  ,  r h r o u g h  t h e  u m p q u a  R l v e r  v a l l e l r
a n d  i n t o  t h e  i n t e r i o r  v a l l e y s  o f  s o u t h w e s i e r n .  o r e g o n  ( e . g .
G r a n t s  P a s s  + a . 9 5 )  .  r n  c o n t r a s t ,  t h e  n o r t h e r n  w i l l a m e t t e
v a l l e y  a n d  m u c h  o f  t h e  p u g e t  L o w l a n d  a r e  a r e a s  o f  l o w
r e l a t i v e  v a r i a b i l i t y .  L o w  v a r u e s  a l . s o  p r e v a i l  i n  t h e
c o a s t a l  m a r g i n  a l t h o u g h  i n  m o s t  c a s e s  a b s o l u t e  v a l u e s  a r e
n o t  a s  l a r g e  a s  i n  t h e  p u g e t  s o u n d  a r e a .  T h e r e  a p p e a r s  t o
b e  n o  c o r r e l a t i o n  w i t h  l a t i t u d e  n o r  w i t h  m e a n  a n n u a L
p r e c  i  p i  t a  r  i o n  .
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F i g u r e  1 5 .

!4ap series of Rerative Variabil i ty of seasonar and Annuar
Precipitat ion, Expressed by Residuals from the Regression

of  Coef f ic ient  o f  Var ia t ion as a Funct ion of  Mean:

a)  Annual  (water  year)

b)  Winter

c)  Summer

Note:  Areas 1o!ed as posi t ive are those wi th  h igh rerat ive
var i .ab i l i ty ,  res iduar  va lues great ,er  than +g.g2.
Areas noted as negative are ttrose with row rerative
va r iab i l i t y ,  res idua l  va lues  l ess  than  -9 .62 .
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E a s t  o f  t h e  c a s c a d e  d i v i d e  t h e  p a t t e r n  i s  m o r e  d i s t i n c ta n d  a  d r a m a t i c  c o n t r a s t  e x i s t s .  A  b r o a d  s t r i p  i n c l u d i n g  t h ee a s t e r n  f l a n k  o f  t h e  r a n g e  a n d  a d j a c e n t  a r e a s  f r o m  c a n a d a  t on o r t h e r n  c a l i f o r n i a  h a s  u n i f o r m l y  h i g h  r e r a t i v e  v a r i a b i l i t y ,
r e s i d u a l  v a l u e s  r a n g i n g  f r o m  + A ' . g 3  

- t o  
+ U . A g .  S o m e  o f  t h eh i g h e s t  v a l u e s  a r e  f o u n d  a t  s t a t i o n s  j u s t  e a s t  o f  t h ec o l u m b i a  G o r g e .  r n  r h e  n o r r h  t h i s  r e g i o i  o f  h l - g ;  r e l a t i v e

v a r i a b i l i t y  e x t e n d s  i n t o  t h e  w e s t e r n  o k a n o g a n -  H i g h l a n d s( e . 9 . -  N e s p e l e m  2  s  + a . 9 6 )  a n d  i n  t h e  s o u t h  i t  e x t e n d s  i n t as o u t h  c e n t r a l  o r e g o n .

F r o m  n o r t h  t o  s o u t h  t , h r o u g h o u t  t h e  e a s t e r n  t h i r d  o f  t h eP a c i f i c  N o r t h w e s r  i s  o r o i a  r e g i o n  o f  u n i f o r . r n l y  l o wr e l a t i v e  v a r i a b i t i t y ,  r e s i d u a r  v a l u e i  r a n g i n g  f r o m  - a . 0 2  E o- g  - 9 5 .  T h r e e  a r e a s  s t a n d  o u t  o n  t h e  a r r i u a l  m a p :  t h e
e a s t e r n  o k a n o g a n  H i g h r a n d s ,  t h e  m a j o r  p o r t i o n  o f  t h e  B l u eM o u n t a i n s  a n d  s o u t h e a s t  o r e g o n  i n c r u a f n g  t h e  s n a k e  R i v e r
P l a i n .  A b s o r u t e  v a l u e s  o f  t h e s e  n e g a t i v e  r e s i d u a l s  a r e
c o m p a r a b l e  t o  t h o s e  o f  t h e  i n q e r i o r  i o w l a n d s  w e s t  o f  t h e
c a s c a d e s  a n d  a p p r e c i a b l y  h i g h e r  t h a n  t h o s e  a l o n g  E h e  c o a s t .

s e a s o n a l  c o n c e n t r a t i o n  o f  p r e c i p i t a t i o n  p a r t i a l l y
e x p r a i n s  t h e  p a r r e r n  o f  l o w  r e l a r i v i  , r u r i a b i l i t y  i ;  e a s q a r n
o r e g o n  a n d  w a s h i n g t o n .  L a t e  s p r i n g  a n d  e a r l y  S u m r n e r  r a i n s
c o n t r i b u t e  a  s i g n i f i c a n t  p e r c e n t a g e  t o  a n n u a l  t o t a l s ,  t h u s
t h e r e  a r e  e s s e n t i a l l y  i w o  r a i r i y  s e a s o n s .  H o w e v € f r  a
c o r r e l a t i o n  b e t w e e n  s e a s o n a l  

" o n - c e n t r a t i o n  
a n d  r e l a t , i v e

y ? :  i ? b i  I  i . y  f o r  r h e  r e s r  o f  r h e  p a q  i  f  i c  N o r r h w e s t  l sg r r r l c u l t  t o  s u b s E a n t i a t e .

T h e  d i s t r i b u t i o n  o f  r e s i d u a l s  f o r  t h e  w i n t e r  s e a s o n
d i f f e r s  l i t t r e  f r o m  t h e  a n n u a l  o t h e r  t h a n  h a v i n g
9 9 n : i s t e n r l y  h i g h e r  a b s o l u r e  v a l u e s  a s  h i g h  a s  + 6 . r 4( D a l l e s p o r r  F A A - A p )  j u s r  e a s r  o f  r h e  c o t u m b i a  G q r g e .  T h ed o m i n a n r  a r e a -  o f  h i g h  r e l a t i v e  v a r i a b i l  i r y  i "  

" i n i i r  
i s  i ns o u t h w e s t  a n d  s o u t . h - c e n t , r a l  o r e g o n ,  f  r o m -  t h e  R o g u e  R i v e r

V a l l e y  a c r e s s  t h e  c a s c a d e s  a s  f a r  a s  L a k e v i e w  z  w r ' I l , i  t  + 0 . g 4 ) ,

r n  s u m m e r ,  a s  e x B e c t e d ,  t h e r e  a r e  g r e a t e r  d e p a r E u r e s
f r o m  t h e  a n n u a r  p a t i e r n .  A l o n g  t h e  e r e g o n  c o a s t  a r @p o s i t i v e  r e s i d u a l s ,  i n d i c a t i n g  n t g f ,  r e l a t i v e  v a r  i a b i l  i t y .
v a l u e s  r a n g e  a s  h i g h  a s  + a . r r  ( d o l d  B e a c h  R . s . )  o n  r h es o u t h e r n  o r e g g n  c o a s t .  A t  t h e  o t h e r  e x t r e m e  i s  t t e a h
B a y  I  E r  w a s h i n g t o n ,  w i t h  a  v a l u e  o f  - a . a 5 .  o t h e r  e x t e n s i v e
a r e a s  o f  h i g h  r e l a t i v e  v a r i a b i l i t y  a r e  t h r o u g h  r h e  K l a m a t h
M o u n t a i n s  o f  s o u t h w e s t  o r e g o n  a n d  i n  n o r t n  c e n t r a r
W a s h i n g t o n  e a s t  o f  t h e  C a S c a d e J  i n t o  r h e  O k a n q g a n  H i g h l a n d $ .
I n  t h e  w e s t e r n  p a r r  o f  r h e  e k a n e g a n  H i g h t i n d s  r e s i d u a l
v a l u e s  a r e  e x r r e n e  ( e . g .  N e s p e l e m  2  {  + g . l g t .

E x t e n s i v e  a r e a s  o f  l q w  r e l a t i y e  v a r i a b i l  i t y  i n  t h es u m m e r  a r e  f o u n d  i n  e x t r e m e  n o r t h w e s t ,  w a s h i n g t o n  f r o m  t h ecoas t ,  t o  t he  Nor th  cascades  and  a l so  i n  t he  n i r t he rn  o re .gon
C a F c a d e s .  E a s t  o f  t h @  C a s c a d e s  t h e  a r e a  c o m b i n i n g  [ f r .
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l o w e r  c o l u m b i a  v a l l e y  j u s t .  e a s t  o f  t h e  g o r g e  a n d  t . h e  y a k i m a
v a l l e y  h a s  r h e  l a r g e s t  n e g a t i v e  v a r u e i  ( E . g .  D u f u r  - g . L s
a n d  A r l  i n g t o n  - 9 . 1 6 ' )  i n  t h e  p a c  i  f  i c  N o r t h w e s t .  E a s t h r a r d
t h e  e x t e n s i v e  n o r t h - t o - s o u t h  b e l t  f r o m  t h e  c a n a d i a n  b o r d e r
t h r o u g h  t h e  e a s t e r n  o k a n o g a n  H i g h l a n d s ,  a l o n g  t h e  e a s t e r n
e d g e  o r  t h e  P a l o u s e  H i l l s - ,  t h e  e a s t e r n  B l u e  l v l o u n t a i n s  a n d
s o u t h w a r d  t o  t h e  s n a k e  R i v e r  p t a i n  a n d  t h e  o w y h e e  u p l a n d s
h a s  n e g a t i v e  v a l u e s  r a n g i n g  f r o m  - 9 . 0 2  x o  - g . I A .

T h e  d i s c u s s i o n s  t h a t  f o l l o w  i n  t h e  r e m a i n d e r  o f  t h i s
c h a p t e r  d e s c r i b e  i n  m o r e  d e t a i l  p r e c i p i t a t i o n  p a t t e r n s  i n
t h e  P a c i f i c  N o r t h w e s t  b u t  d o  n o r  e x p r a i n  s a C i s f a c t o r i l y
t h e s e  o b s e r v e d  p a t t e r n s  o f  r e l a t . i v e  v a r i a b i l i t y .  r t  i s  a n
i n t e r e s t i n g  p r o b l e m  t h a t  d e m a n d s  f u r t h e r  s t u d y .

PRECIP ITATION REGIONS

I n  t h e  p r e c e e d i n g  s e c t i o n  b r o a d  p a t , t e r n s  o f
p r e c i p i t a t i o n  a n d  i t s  i n t e r a n n u a l  v a r i a b i t i t y  i n  t h e
P a c i f i c  N o r t h w e s t  w e r e  d e s c r i b e d  i n  t e r m s  o f  m a j o r  c r i m a t i c
c o n t r o l s .  L o c a I  d e t a i l s  a r e  b e s t  c o n s i d e r e d  i n  t h e  c o n t e x t
o f  h o m o g e n e o u s  c l i m a t i c  r e g i o n s ;  t h a t  i s ,  d i s t i n c t  g e o g r a -
p h i c  a r e a s  w i t h i n  w h i c h  c o n t r o r s  i n t e r a c t  s o  a s  t o  p r o d u c e
P r e c i p i t a i o n  s i m i l a r i t i e s .  o n e  o f  t h e  p r i m a r y  p u r p o s e s  f o r
t h e  i d e n t i f i c a t i o n  o f  h o m o g e n e o u s  r e g i o n s  i s  t o  p e r m i t  t h e
c h a r a c t e r i s t i c s  a t  i n d i v i d u a l  s t a t i o n s  t o  b e  i n t e r p r e t e d  a s
m o r e  r e p r e s e n t a t i v e  o f  a  l a r g e r  a r e a ,  t h u s  b e i n g  m o r e
u s e f u l  i n  t h e  s t u d y  o f  t r e n d s  a n d  c y c l e s  i n  t h e  d a t a .

D i s t i n c t  c l i m a t i c  r e g i o n s  h a v e  n o t  b e e n  a d e q u a t e l y
d e f i n e d  f o r  t h e  P a c i f i c  N o r t h w e s t  a l t h o u g h  t h e r e  h a s  b e e n
s o m e  i n t e r e s t i n g  w o r k  t o w a r d  t h i s  e n d .  s n e v a  a n d  c a l v i n
(  1 9 7 8 )  d e v e l o p e d  a n  i m p r o v e d  t h i e s s e n  g r i d  s y s t e m  f o r
e a s t e r n  o r e g o n  p r e c i p i t a t i o n  b a s e d  o n  i n t , e r s t a t i o n
c o r r e l a t i o n s .  ! t i 1 l e r  e r  a l  ( 1 9 7 3 )  d e v e t o p e d  r e l a t i o n s h i p s
b e t w e e n  p r e c i p i t a t i o n - f r e q u e n c y  v a l u e s  a n d  c l i m a t o l o g i c l l
a n d  t o p o g r a p h i c  f a c t o r s  a t  o b s e r v i n g  s i t e s .

A  f a v o r i t e  a p p r o a c h  a m o n g  c l  i m a t o r o g i s t s  i n  r e c e n t
y e a r s  h a s  b e e n  p r i n c i p a l  c o m p o n e n t s  a n a l y s i s .  T h e  o b v i o u s
v a l u e  o f  t h e  m e t h o d o l o g y  i s  t h a t  i t  c a n  b e  u s e d  t o  r e d u c e
l a r g e  a r r a y s  o f  d a t a  t o  d e l i n e a t , e  h o m o g e n e o u s  r e g i o n s  a n d
t ' o  m o r e  e f  f  e c t i v e l y  d o c u m e n t  c h a n g e s  o v e r  s p a c e  a n d  t i m e .
s e v e r a r  i n t e r e s t i n g  r e g i o n a l  s t u d i e s  h a v e  b e e n  s u c c e s s f u l l y
c o m p l e t e d  $ r i t h  t h i s  t e c h n i q u e .  F o r  e x a m p l e ,  p r e c i p i t a t i o n
p a t t e r n s  h a v e  b e e n  d e s c r i b e d  i n  N e v a d a  ( s r , i d d  L g 6 7 ) ,
A r i z o n a  ( J o t r n s o n  r 9 8 g ) ,  s o u r h e a s r  A u s r r a l i a  ( w r i g h r  r g 7 4 )
a n d  N e w  Z e a L a n d  ( s a r i n g e r  l 9 B 0 ) .  s e t l e r s  ( 1 9 6 9 )  u s e d  t h e
a p p r o a c h  t o  d e t e r m i n e  p r e c i p i t a t i o n  a n o m a l y  p a t t e r n s  f o r
t h e  e n t i r e  r ^ r e s t e r n  u n i t e d  s t a t e s  f o r  e a c h  m o n t h  a n d  s k a g g s
(  1 9 7 5 )  d e s c r i b e d  r h e  s p a r i a l  p a r r e r n  o f  d r o u g h t  i n  i r r e
A m e r i c a n  M i d w e s t .
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In the course of this study attempts have been made to
del ineate homogeneous regions in  the Paci f ic  Nor thwest .  The
task is  not  yet  accompl ished to our  sat is fact ion and wi l l  be
descr ibed in  another  repor t .  For tunate ly  for  the d iscuss ion
that  fo l lo t rs  there ex is ts  a natura l  and log ica l  d iv is ion of
the Paci f ic  Nor thwest  in to reg ions of  prec ip i ta t ion
s imi lar i ty  the geomorphic  reg ions of  Oregon and
Washington ( f igure t6)  .

AnnuaI  prof i les of  month ly  mean prec ip i ta t ion and
month ly  coef f ic ients  of  var ia t ion have been prepared for  the
subset  of  43 s tat ions.  These prof i les are grouped together ,
by region ( in  F igure Ig ,  beginning on page 84) .  Trewartha
(  fggf )  used annual  prof i les of  prec ip i ta t ion to  typ i fy
c l imates throughout  the wor ld .  Here we consider  the paci f ic
Nor thwest  in  greater  deta i l  and inc lude prof i les of  the
coe f f i c i en t  o f  va r i a t i on .  The  s tudy  o f  t hese  p ro f i l es  ae
well as those from other stations should answer many
quest ions concern ing the spat ia l  d is t r ibut ion of
prec ip i ta t ion and i ts  associated var iab i l i ty  in  the Paci f ic
Nor thwest  but  i t  a lso ra ises many quest ions that  requi re
mere examinat ion.  The d iscuss ion that  fs l - lows is  in  no way
complete but  is  in tended as background for  subsequent  work.

oI)rmpic Mountaiqs - Coast Range

Located on the peninsula weet  of  Puget  Sound the
Olympic Mounta in Range is  a compact  e levated s t ructure,
heavi ly  g lac iated and mature ly  d j -ssected wi th  sharp r idges
and  deep  va l l eys .  The  d i f f e rences  i n  e leva t i on ,  f rom a  few
hundred  to  a lmos t  8 ,AAg  fee t ,  and  the  g rea t  con t ras ts  i n
prec ip i ta t ion have produced a d iverse pat tern of  vegetatJ-on,
Thick s tands of  coni fers  dominate the lower and in termediate
s lopes but  g ive way to  areas of  subalp ine vegetat ion in  the
higher  e levat ions.  The range of  annual  prec ip i ta t ion ie
greater  here than for  any region in  the Paci f ic  Nor thwest .
Western s lopes receive very heavy prec ip i ta t ion,  as much ag
2AO inches  i n  sone  l oca les ,  wh i l e  on  the  l ee .s ide  o f  t he
mounta ins are areas wi th  less than 2A inches per  year ,  t t re
dr iest  o f  any Washington s tat ions west  o f  the Cascades.

South of the Olympics ttre Coast Range extends to the
v ic in i ty  o f  Por t  Or ford on the Oregon coast  where i t  jo ins
the geologica l ly  o lder  Klamath Mounta ins.  Tt re range has a
re la t i ve l y  s imp le  s t ruc tu re ,  cons i s t i ng  p r imar i l y  o f
moderate ly  upfo lded mar ine sediments.  Summit  e levat ions are
not  impress ive a l though there is  a  genera l  r ise souLhwqrd
f rom the Chehal is  River  in  Washington to  e levat j -ons of  3 ,5nf i
feet  adJacent  to  the Klamath Mounta ins.  A long the western
margins in Washington the range is separaled from the
Pacif ic Ocean by a lowland that narro\irs and become€
diseont inuous in  Oregon where the eoast l ine is  one of  great
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contrast between low sandy beaches and rugged basalt ic
head lands .

To the east the Coast Range descends to the Puget-
Wi l lamet te Lowland and stands as a barr ier  to  mois ture-
bear ing a i r  masses f rom the Paci f ic .  Annual  prec ip i ta t ion
is abundant along the coast and even greater on the higher
wes te rn  s lopes  (up  to  LsA  inches )  bu t  dec l i nes  ab rup t l y  (0S
to 45 inches)  in  the lowland to the east .  The combinat ion
of  mi ld  temperatures and adequate moisture has permi t ted t t re
growth of  dense coni ferous forests  wi th  re la t ive ly  l i t t le
ctrange in forest composit ion from north to south or from the
coast  to  the in ter ior  lowlands.

The coasta l  marg in of  the Paci f ic  Nor thwest  is  a
typ ica l  mar ine west  coast  c l imate,  character ized by moderate
temperatures wi th  a modest  range for  i ts  la t i tude,  heavy
cyc lon i c  p rec ip i t a t i on  and  a  h igh  deg ree  o f  c loud iness .  Fo r
the ent i re  coasta l  marg in,  and in  a modi f ied form throughout
a l l  o f  western Oregon and Washington,  a t  least  three
fea tu res  o f  p rec ip i t a t i on  a re  con tmon  (T rewar tha  t98 I ) :

a .  there is  a  conspicuous s ing le maximum in the
annual  prof i le  of  prec ip i ta t ion which occurs
in  w in te r ;

b .  a  marked s ing le min imum occurs in  the sunmer i
and

c.  the month of  maximum prec ip i ta t ion is  a
func t i on  o f  l a t i t ude .

These features are aI I  re la ted to  the seasonal
migrat ion of  the Nor th Paci f ic  subtropica l  h igh as descr ibed
in the prev ious sect ion"  Church ( fgSa)  bel ieved that  Nor th
Head WB stat ion,  just  nor th of  the mout t r  o f  the Columbia
River ,  most  c losely  represents a pure form of  the coasta l
prec ip i ta t ion pat tern;  i .e .  one wi thout  orographic
in f luence.  Nor th Head $tas not  inc luded in  th is  data network
because the s tat ion c losed in  L962.  However ,  the annual
prof i le  of  prec ip i ta t ion is  inc luded in  F igure 18 wi th  data
fo r  t he  pe r iod  I93 I -1960 .

The most  s t r ik ing character is t ic  o f  th is  prof i le  is  the
symmetry around December, the wettest rnonth, and JuIy, the
dr iest .  At  the other  coasta l  s ta t ions mean annual -
prec ip i ta t ion is  considerably  more than at  Nor th Head due to
the l i f t ing of  mar i t ime a i r  masses by h igh lands and the
character  o f  the annual  prof i le  var ies wi th  la t i tude.  At
gtat ions in  Washington and nor thern Oregon i t  is  very
synunetrical around December. At Bandon 2 NNE and Brookings
on the southern oregon coast  annual  prof i les are Iess
symmetr ica l  wi t t r  essent ia l ly  no d i f ference between mean
amounts for December and January. This change reflects the
seasonal  progress ion of  the mont t r  o f  prec ip i ta t ion maximum,
a d is t inct ive feature of  the ent i re  coasta l  marg in of  Nor t t r
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A m e r i c a .  r t  o c c u r s  l a t e r  w i t h  d e c r e a s i n g  l a t i t u d e ,  f r o m
A n c h o r a g e ,  A l a s k a  ( l a t i t u d e  5 6 o N ,  m a x i m u m  r a i n f a l l  i n
S e p t e m b e r ) ,  - t o  N o r t h e r n  B a j a  C a L i f o r n i a  ( e . g .  E n s e n a d a  a t
l a t i t u d e  3 2 o N ,  m a x i m u m  r a i n f a l l  i n  F e b r u a r y ) .  O r e g o n  a n d
w a s h i n g r o n  ( l a r i t u d e  4 2 o  r o  4 g o N )  f a r r  w i t h i n  r h i s
p r o g r e s s i o n .  T h e  s h i f t  i s  r e l a t e d  E o  t h e  s o u t h w a r d  s h i f t
o  f  t h e  m e a n  j  e t  s t r e a m  a n d  a s s o c  i a t e d  p a c  i  f  i c  c y c l o n e
t r a c k .

A n n u a l  p r o f i l e s  o f  v a r i a b i l i t y  a l s o  e x h i b i t  a  n o r t h  t o
s o u t h  p a t t e r n  i n  t h e  c o a s t a l  m a r g i n  a l t h o u g h  t h e y  a r e  m o r e
e r r a c t i c  a n d  d i f f i c u l t  t o  e x p l a i n .  o n  t h e  w a s h i n g t o n  a n d
n o r t h e r n  O r e g o n  c o a s t s  D e c e m b e r ,  t h e  v u e t t , e s t  m o n t h ,  i s  a l s o
t h e  m o n t h  o f  l e a s t  i n t e r a n n u a l  v a r i a b i l i t y .  S u c h  i s  n o t
t h e  c a s e  o n  t , h e  s o u t h e r n  o r e g o n  c o a s t  w h e r e  M a r c h  i s  t h e
l e a s t  v a r i a b l e  m o n t h  e v e n  t h o u g h  f o u r  o t h e r  w i n t e r  m o n t h s
a r e  w e t t e r .  T h e  s i g n i f i c a n c e  o f  M a r c h  v a r i a b i l i t y  i s  n o t e d
a l s o  i n  n o r t h e r n  w a s h i n g t o n .  A t  N e a h  B a y  I  E  a n d  F o r k s  I  E
i t  i s  t h e  s e c o n d  l e a s t  v a r i a b l e  m o n t h  a f t e r  D e c e m b e r .  y e t
a t  A b e r d e e n  a n d  A s t o r i a  l r l s O  A p  A p r i l  s t a n d s  o u t  o v e r  I v t a r c h
a s  a  m o n t h  o f  s u r p r i s i n g l y  l o w  v a r i a b i l i t y .  T h i s  d e c r e a s e
i n  c o e f f i c i e n t s  o f  v a r i a t i o n  i n  t h e  s p r i n g  m o n t h s  i s
d i f f i c u l t  t o  e x p l a i n  a n d  r e q u i r e s  f u r t h e r  s r u d y  o f  c y c l o n i c
s t o r m  P a t t e r n s .

The r e l a t i o n s h i p  b e t w e e n  m o n t h l y  m e a n s  a n d
c o e f f  i c  i e n t s  o  f  v a r  i a t i o n  i n  t h e  s u m m e r  i  s  m o r e
p r e d i c t a b l e .  J u l y  i s  t h e  d r i e s t  m o n r h  t h r o u g h o u t  r h e
c o a s t a l  m a r g i n  i n  r e s p o n s e  t o  t h e  t i m e  o f  m a x i m u m  s t r e n g t h
a n d  n o r t h w a r d  d i s p l a c e m e n t  o f  t h e  N o r t h  p a c i f i c  s u b c r o p i c a l
h i g h .  V a r i a b i l  i t y  i s  a t  a  m a x i m u m  i n  J u l y  a n d  e u g u s t .
H i g h  v a l u e s  o f  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  i n  J u l y  a r e  a
f u n c t i o n  o f  t h e  e x t r e m e l y  1 o w  r a i n f a l l  t o r a l - s  b u t  A u g u s t
v a l u e s  a r e  a t t . r  i b u t a b l e ,  i n  p a r t ,  t o  t h e  i n t e r m i t t e n t
p r e s e n c e  o f  w e a k  f  r o n t , a l  s y s t e m s  w h i c h  m a y  b r  i n g  r e l - a t i v e l y
l a r g e  a m o u n t s  o f  r a i n f a l t  s o m e  y e a r s  w h e r e a s  A u g u s t  i n
o t h e r  y e a r s  i s  c o m p l e t e l y  d r y .

P u g e t - W i l l a m e t t e  L o w l a n d

T h e  P u g e t - W i l l a m e t t e  L o w l a n d ,  t h e  o n l y  l a r g e  l o w l a n d
\ , r e s t  o f  t h e  c a s c a d e s ,  i s  a p p r o x i m a t e l y  3 5 a  m i l e s  1 0 n g  b y  5 0
m i l e s  w i d e  a n d  e x t . e n d s  f r o m  t h e  c a n a d i a n  b o u n d a r y  t h r o u g h
w a s h i n g t o n  a n d  i n t o  o r e g o n  a s  f a r  s o u t h  a s  c o t t a g e  G r o v e .
r t  i s  a  s t r u c t u r a l  t r o u g h  d o w n f o l d e d  b e t w e e n  t h e  m a j o r
a n t i c l  i n e s  o f  t h e  c o a s t  R a n g e  a n d  t h e  c a s c a d e s ,  i s
p a r t i a l l y  f i r l e d  b y  s e d i m e n t s  f r o m  t h e  r a n g e s  a n d  i s  a n
a r e a  o f  l o w  e l e v a t i o n  a n d  m o d e s c  r e l i e f .  T h e  p u g e E  s o u n d
a r e a  i n  t h e  n o r t h  d i f f e r s  f r o m  t h e  w i l l a m e r t e  v a l l e y  i n
t h a E  i t  h a s  b e e n  g l a c i a t e d .  A n  e x p r e s s i o n  o f  t h i s  i s  t h e
i r r e g u l a r  f o r m  o f  p u g e r  s o u n d  w h i c h  i n u n d a r e s  a  s i z e a b l e
a r e a  a n d  b y  t h e  c o v e r  i n g  o f  g l a c i a l t y  d e p o s i t e d  s a n d s ,
g r a v e l s  a n d  c l a y s  t h a t  h a s  r e s t r i c t e d  c r o p  a g r i c u l t u r e  t o
t h e  r e c e n t  a l l u v i a l  d e p o s i t s  o f  t h e  r i v e r  v a l l e y s .  r n
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contrast ,  the extensive a l luv ia l  deposi ts  of  the Wi l lamet te
Val ley have prov ided a much larger  area su i tab le for
in tenl ive farming.  Both areas are handicapped by dry
summers that  requi re increasing re l iance on i r r igat ion water
prov ided by the mel t ing snows of  ad jo in ing mounta in ranges.

s i tuated to  the east  o f  the o lympics and Coast  Ranges '
s tat ions of  the Puget-Wi l lamet te Lowland exhib i t  annual
p ro f i l es  o f  p rec ip i t a t i on  wh ich  a re  bas i ca l l y  s im i l a r  t o
t t rose at  coasta l  J ta t ions.  The same st rong annual  type of
var ia t ion is  immediate ly  apparent  wi th  December the weLtest
month t t r roughout  and,  as in  the coasta l  marg in,  prof i les are
more symmetr ica l  to  the nor th.  However ,  the increasing
inf luenle of  topography can be seen in  the fact  that  annual
p r o f i l e s a r e n o t a s s l r m m e t r i c a l a s a t c o a s t a l s t a t i o n s o f
s i m i l a r  l a t i t u d e s .

Mean annual  prec ip i ta t ion is  considerably  less than in
the mounta ins on e i ther  s ide or  in  the coasta l  marg in,
genera l l y  one -ha l f  o r  l ess  a t  equ iva len t  l a t i t udes .
nainshadow ef fects  are greatest  in  t t re  nor thern par t  o f  the
Puget  Sound area.  Stat ions immediatety  to  the lee.  o f  the
Olympics have very modest  amounts of  annual  prec ip i ta t ion;
tor  example,  Por t  Angeles wi th  24.65 inches and Sequim (not

shown) wi t f r  L5.g7 inches.  The ent i re  Puget  sound area is
one of  reduced ra i -n fa l l  but  south of  Tacoma the lower and
less cont inuous nature of  the coasta l  mounta ine permi ts  the
f reer  ent rance of  mar ine a i r  f rom the Paci f ic .  Olympia
WSO AP is  i l lus t rat ive.  Here the mean annual  prec ip i ta t iOn
is  49 .L4 inches comPared to  Seat t le-Univ .  o f  Wastr ingt 'on
(  3 5 . 3 6  i n c h e s )  a n d  B e l l i n g h a m  2 N  ( 3 4 . 3 2  i n c h e s )  .  s o u t h
through the Wi l lamet te VaI Iey s t ight ly  lower  amounts of
. r r t , r " I  prec ip i ta t ion are recorded in  compar ison to  Olympia
WSO AP because of  the h igher  coasta l  mounta ins.

There ex is ts  a lso a nor th- to-south gradient  in  the
ampl i tude of  annual  prof  i les.  Wi th decreasing la t i tu ' i le  the
difference between the wet winter months and dry stunmef
months becomes greater .  An in terest ing compar ison can be
made between Bel l ingham 2N ( la t i tude 49oN) and
C o r v a l l i s - S t a t e  U n i v .  ( l a t i t u d e  e 4 . 5 o U ) .  B e t l i n g h a m  2 N
rece ives  13 .56  i nc t res  i n  t he  th ree  we t tes t  mon ths  o f
November-December-January,  4 .23 inct res in  the three dr  j -est

mon ths  o f  June -Ju l y -Augus t .  I n  con t ras t ,  Co rva l l i s -S ta te .
Univ .  has 2g.g5 inches in  the three winter  months and only
2.2L inches in  the three summer months.

The  annua l  p rog ress ion  o f  coe f f i c i en ts  o f  va r i a t i on  fo r
s tat ions in  the puget-Wi l lamet te Lowland is  a lmost  ident ica l
to  the coasta l  reg ion and predic tably  so as in terannual
var ia t ion is  due to  the same . in terannual  f luctuat ions in  the
contro l l ing features of  the genera l  c i rcu lat ion,  To the
nor th December is  dec idedly  the least  var iab le month whi le
in  Oregon there is  more consis tency among a l l  the wet ter
w in te r  mon ths .  L ,ow  va lues  o f  t he  coe f  f  i c i en t  o f  va r i a t i on
in the spr ing moRths of  Mareh and Apr i l ,  a  feature noted on
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t h e  c o a s t ,  i s  a l s o
m o n t h s  o f  g r e a t e s t

a p p a r e n t  h e r e .
v a r i a b i l i t y .

J u I y  a n d  A u g u s t  a r e  t , h e

K l a m a t h  l { o u n t a i n s

L o c a t e d  i n  t h e  s o u t h w e s t  c o r n e r  o f  O r e g o n ,  t h e  K l a m a t h
I v l o u n t a i n s  a d j o i n  t h e  c o a s t  R a n g e  t o  t h e  n o r t h  a n d  t h e
c a s c a d e s  t o  t h e  e a s t .  T h e y  c a n  b e  d i s t i n g u i s h e d  f r o m  t h e
o t h e r  t w o  m o u n t a i n  r a n g e s  b y  t h e i r  o l d e r  r o c k s ,  a  m o r e
c o m p l e x  g e o r o g i c  h i s t o r y  a n d  t h e i r  g r e a t e r  d i s s e c t i o n .  T h e
K l a m a t h s  a r e  c o m p o s e d  o f  s t r u c t u r e s  o f  o l d  i g n e o u s  a n d
m e t a m o r p h o s e d  m a t e r i a l s  t h a t  h a v e  b e e n  s e v e r e l y  e r o d e d ,
r e s u l t i n g  i n  h i g h  s h a r p  r  i d g e  c r e s t s  a n d  d e e p  n a r r o w
v a l 1 e y s .  S u m m i t  l e v e l s  h a v e  a  g e n e r a l  s i m i l a r i t . y  o f
e l e v a t i o n  r  V € l r y i n g  f  r o m  3  r O g A  x o  S  r O O 0  f  e e E ,  w h i l e  a b o v e
t h e m  a r e  h i g h e r  p e a k s  r i s i n g  t o  a l m o s t  g r T g 0  f e e t .

A n n u a l  p r e c i p i t a t i o n  i n  t h e  m o u n t a i n s  v a r i e s  f r o r n  3 a
t o  9 6  i n c h e s  a n d  t h e  s l o p e s  a r e  l a r g e r y  f o r e s t  c o v e r e d .
B u t  t h e  K l a m a t h  t ' l o u n t a i n s  a r e  h i g h e r  t h a n  t h e  c o a s t  r a n g e s
( w i t h  t h e  e x c e p r i o n  o f  t h e  o l y m p i c s )  a n d  t h u s  t h e  s o u r h e r n
o r e g o n  v a l r e y s  s u c h  a s  t h a t  o f  t h e  R o g u e  R i v e r  r e c e i v e
c o n s i d e r a b r y  L e s s  a n n u a l  p r e c i p i t a t i o n  t h a n  t h e  w i l l a m e t t e
V a l l e y ;  f o r  e x a r n p l e ,  A s h l a n d  ( m e a n  a n n u a l  p r e c i p i t a t i o n  =
1 9 . 6 1  i n c h e s )  a n d  t ' l e d f o r d  W S O  A p  ( 1 9 . 9 7  i n c h e s ) .  I n  r h e
r a t i t u d e  o f  s o u t h e r n  o r e g o n  t h e  e f f e c t s  o f  t h e  p a c i f i c  h i g h
a r e  s t r o n g e r  s o  l o w e r  r a i n f a l l  a m o u n t s  a r e  n o t  u n e x p e c t e d .

A l t h o u g h  m e a n  a n n u a l  p r e c i p i t a t i o n  i s  m o d e s t  t . h e
a n n u a l  p r o f i l e s  a r e  s t . i l l  t y p i c a l  o f  t h e  m a r i n e  w e s t  c o a s t
p a t t e r n  w i t h  D e c e m b e r  t h e  $ r e t t e s t  m o n t h  a n d  J u l y  t h e
d r i e s t .  H o w e v e r ,  s o m e  a s p e c t s  o f  t h e s e  p r o f i l e s  s u g g e s t  a
s t r o n g e r  c o n t i n e n t a l  i n f l u e n c e  t h a n  e x p e r i e n c e d  i n  t h e
P u g e t - w i l l a m e t t e  L o w l a n d .  F o r  e x a m p l e ,  A s h l a n d  r e c e i v e s  a
l a r g e r  p e r c e n t a g e  o f  a n n u a l  p r e c i p i t a t i o n  i n  t h e  s p r i n g  a s
c o m p a r e d  t o  B r o o k i n g s ,  a  c o a s t a l  s t a t i o n  a t  t h e  s a m e
l a t i t . u d e .  T h i s  t e n d e n c y  t o w a r d  a  s e c o n d a r y  m a x i m u m  i n  t h e
s p r i n g  i s  a  c h a r a c t e r i s t i c  o f  m u c h  o f  e a s t e r n  o r e g o n  w h e r e
t h e  c o n t i n e n t a l  i n f l u e n c e  i s  s t r o n g .

C o e f  f  i c i e n t s  o f  v a r  i a t i o n  a r e ,  a s  i n  t h e  p u g e t , -
w i l l a m e t t e  L o w l a n d ,  m u c h  t h e  s a m e  a s  a t  c o a s t a l  s t a t i o n s  a E
s i m i l a r  l a t i t u d e s . D e c e m b e r  ,  t h e  v r e t t e s t  m o n E h ,  i  s
c e r t a i n l y  n o t  t h e  l e a s t  v a r i a b l e i  a t  A s h l a n d ,  F e b r u a r y  i s
l e a s t  v a r i a b l e  a n d  a t  l v l e d f o r d  w s o  A p  i t  i s  J a n u a r y .  T h i s
i s  t h e  s a m e  a b s e n c e  o f  r e l a t i o n s h i p  b e t w e e n  m e a n  a n d
c o e f f i c i e n t  o f  v a r i a t i o n  n o t e d  a t  s t a t i o n s  o n  t h e  s o u t h e r n
O r e g o n  c o a s t .
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Cascade Range

The Paci f ic  Nor thwest  por t ion of  the Cascades extends
for  5gg mi les f rom Canada to Cal i forn ia and separates a
mi ld ,  mo is t  wes te rn  c l ima te  f rom a  coo le r ,  d r i e r  eas t .  I n
Washington the range is  a broad upl i f ted s t ructure that  has
been  deep ly  e roded  by  P le i s tocene  g lac ie rs  and  rap id l y
f lowing s t reams.  The Oregon Cascades are re la t ive ly  narrow
in east -west  extent ,  have not  been as severe ly  g lac iated and
have much more vo lcanic  rock in  the s t ructure wi th  o lder
Iava exposed along the f lanks and younger f lows and
fragments s t rewn a long the crest .  Whi te  there are
di f ferences in  geologic  s t ructure,  s ize and rock type the
ent i re  length of  t t re  Cascades is  surmounted by a s t r ing of
h ighr  foung and potent ia l ly  act ive vo lcanoes,  f rom Mt.  Baker
in  the nor th to  Mt .  Mcloughl in  in  southern Oregon.

Being considerably  h igher  than the coast  ranges,  the
Cascades  p resen t  a  ma jo r  ba r r i e r  t o  mar ine  a i r  masses  and
are  a  reg ion  o f  heavy  p rec ip i t a t i on ,  pa r t i cu la r l y  a long  the
wes te rn  s lopes .  A  " sp i l l ove r "  e f fec t  causes  h igh  amoun ts  o f
prec ip i ta t ion a lso on the upper  eastern f lanks.  A l though
prec ip i ta t ion is  genera l ly  heavy throughout  the range
amounts vary great ly  wi th  d i f ferences in  e levat ion and
exposure.  The heavy prec ip i ta t ion suppor ts  the growth of
con i fe rous  fo res ts  ove r  mos t  o f  t he  range .  Spec ies  va ry  as
temperatures are modi f  ied t^r i th  increased e levat ion on
wes te rn  s lopes  and  as  p rec ip i t a t i on  l essens  w i th  dec reased
elevat ions on the lee s lopes.  A long the crest  and on the
higher  s lopes of  the major  vo lcanoes are d iscont inuous areas
that  extend above t imber  l ine and exhib i t  a  tundra
vegetat ion complex up to  areas of  permanent  ice and snoht .

H i g h  v a l u e s  o f  m o n t h l y , seasona l  and annua l
prec ip i ta t ion  on  the  western  s ide  o f  the  Cascades are  due
not  on ly  to  the  l i f t ing  e f fec ts  o f  the  h igh lands  bu t  to  the
fac t  tha t  the  mounta ins  de lay  the  progress  o f  cyc lon ic
s to rms thereby  inc reas ing  the  dura t ion  o f  ra in fa l l .  Much o f
the  prec ip i ta t ion  a t  h igher  e leva t ions  occurs  as  sno\d  and
accumula t ions  are  among the  grea tes t  in  the  Un i ted  Sta tes .
I n  f a c t ,  d u r i n g  W Y  I 9 7 2 ,  I 1 2 2 . 9  i n c h e s  o f  s n o w f a l l  w e r e
recorded a t  Ra in ie r -Parad ise  Ranger  S ta t ion  (e leva t io t l  =

5 , 4 2 7  f e e t ) ,  t h e  l a r g e s t  s n o w f a l l  e v e r  r e c o r d e d  i n  t h e
U n i t e d  S t a t e s  ( B r e n n a n  f 9 8 1 ) .

U n f o r t u n a t e l y r  p r e c i p i t a t i o n  a m o u n t s  a r e  d i f f i c u l t  t o
determine fo r  many areas  in  the  Cascades s ince  long te rm
sta t ions  are  few and to ta ls  may vary  g rea t ly  w i th in  shor t
d is tances  as  e leva t ions  and exposures  change.  For  the  most
p a r t ,  s t a t i o n s  a r e  l o c a t e d  a t  l o w e r  e l e v a t i o n s  a n d  i n
r e l a t i v e l y  w e l l  p r o t e c t e d  v a l l e y  s i t e s .  O f  t h e  s t a t i o n s
i l lus t ra ted  fo r  th is  reg ion ,  Lake Wenatchee,  Mazama 6  SE and
Rimrock  ( t ie to r t  Dam)  are  eas t  o f  the  c res t ;  t t re  o thers  a re
on the  wet  western  f lanks .  Even these are  no t  comple te ly
representa t ive  o f  the  h igh  amounta  o f  p rec ip i ta t ion  rece ived
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a l n y  s e a s o n  b e g i n s  e a r l i e r  a t
i n  t h e  n o r t h e r n  C a s c a d e s  h a v e

p r e c i p i t a t i o n  i n  t h e  f a l I  a n d
: t w e e n  D i a b l o  D a m ,  W a s h i n g r o n ,
e g o n ,  w i l l  i l l u s t r a t e .  T h e s e
n e a n  a n n u a l  p r e c i p i t a t i o n  a n d

D i a b l o  D a m
I ' l c K e n z i e  B r i d g e  R . S .

3 9 . 9  3  i n .
3 I . A 2  i n

March -June

1 6 . 0 5  i n .
1 8 . 6 9  i n .

! L _  E a r 1 . y  s e a s o n  p r e c i p i t a t
r n e  n o r t h e r n  s t a t i o n ,  b u t
g r e a t e r  a t  L h e  s o u t h e r n  s t €

s y s t e m s  b u t  t h e  r - a t e  s e a s o n  p a t t e r n  i s  l e s s  c 1 e a r .T r e w a r t h a  ( 1 9 9 1 ,  p .  3 0 L )  e x p l a i n s ,  " '  r D  r e o s

T h e  s e a s o n a l  s h i f r  o f  t h e  j e t  p o l e w a r . d  i n  s p r i n ga n d  s u m m e r  d o e s  n o t  s e e m  t o  o c c u r  i n  a  
" i " u o ym a n n e r  a s  i n  t h e  s o u t h w a r d  m o v e m e n t  i n  t h e  f a 1 1a n d  w i n t e r ,  b u t  i n s t e a d  o n e  i e i -  a p p e a r s  t o  r d a n ei n  t h e  s o u t h  i n  l a t e  w i n - t e r  w h i  1 e  a n o t h e rd e v e l o p s  n e a r  t h e  A r c t i c  C i r c i e .

a r  n o r t h - t o _ s o u t h  p a t t e r n  i n
e f f i c i e n t s  o f  v a r i i t i o n .  I n
9 f V  r h e  L e a s L  v a r i a b l e  m o n c h
1  p r o f i l e  i s  s m a l l .  A r  D i a b l o
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Dam the  coe f f i c i en t  o f  va r i a t i on  i n  Ju Iy  i s  g .6A  and  i n
Augus t  i s  9 .65 ,  on l y  s l i gh t l y  more  than  the  9 .53  i n  January
and  A .56  i n  Feb rua ry .  W i th  dec reas ing  l a t i t ude  the
coef f ic ient  o f  var ia t ion in  December,  t t re  wet test  month,
increases and the ampl i tude of  the prof i le  increases.  Note
the re la t ive ly  h igh va lues in  JuIy  and August  for  the more
sou the rn  s ta t i ons .

Annual  prof i les of  prec ip i ta t ion and coef f ic ients  of
var ia t ion for  the s tat ions on the east  s lope are essent ia l ly
the same as those on the west, other than the obvious
dec rease  i n  p rec ip i t a t i on  to ta l s .  An  excep t i on  i s  t he
s l ight  tendency for  a  secondary maximum of  prec ip i ta t ion in
May and June at  Mazama 6 SE.  This  feature,  typ ica l  o f  much
o f  eas te rn  Oregon  and  Wash ing ton ,  w i l l  be  d i scussed  l a te r .

The Cascade Range serves as a t rans i t ion between the
c l imate to  the east  and that  to  the west .  For  the western
region as a whole the annual  progress ion of  month ly  means
and  coe f f i c i en ts  o f  va r i a t i on  i s  bes t  exp ressed  i n  the
coas ta l  marg in  where  d i f f e rences  can  be  c lea r l y  exp la ined  i n
terms of  la t i tude.  Annual  prof i l "es are modi f , ied only
s l ight ly  f rom the coast  to  the Cascade Range by the complex
inf luences of  topography.

East  o f  the Cascades modi f icat ions f rom the in i t ia l
pat tern become more profound.  An exeel lent  in t roduct ion to
the c l imate of ,  th€ Paci f ic  Nor t t rwest  east  o f  the Cascadee ie
g i ven  by  T rewar tha  ( rga r r  p .  3a5 )  i n  h i s  desc r ip t i on  o f  t h€
larger  In termontane Region:

Si tuated as i t  is  between the Rocky Mounta ins
to the east  and the paci f ic  Coast  Mounta ins to  the
west ,  th is  extensive In termontane Region is  in  the
ra inshadow of  h j -gh lands.  Except  at  h ig l rer
e leva t i ons  i t  i s ,  t he re fo re ,  a  reg ion  o f  modes t
p rec ip i t a t i on ,  much  o f  i t  be j -ng  c lass i f , i ed  aa
steppe or  semiar id ,  a l though some par ts  are
genera l ly  ar id  and others,  ch ief ly  in  the nor th or
at  h igher  e levat ions,  subhumid.

A  dominan t  f ea tu re  o f  annua l  p rec ip i t a t i on  p ro f i l es  i s
the b iannual  var ia t ion.  One maximum occurs dur ing the
t r r in ter  season,  co inc ident  wi th  the rest  o f  the paci f  ic
Northwest, and a second during the rrtarm season although it
is  qu i te  var iab le in  t ime of  occurrence.  The In termontane
Region thus represents a t rans i t ion between the area of
s t rong winter  maximum of  the paci f ic  coasta l  reg ions and the
marked sunmer maximum typical of the great continental
in ter ior  east  o f  the Rocky Mounta ins.  Local  var ia t ions in
tota l  amounts of  prec ip i ta t ion and in  the annual  prof i leo of
prec ip i ta t ion and coef f ic ients  of  var ia t isn are due to  the
in te rac t i on  o f  l a t i t ude ,  re l i e f  and  d i s tance  f rom the
Cascades.  Eastern regions of  th€ Faci f ic  Nor thwest  are
dlecuseeel  be low f rom nor th to  south.
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O k a n o g a n  H i g h l a n d s

T h e  O k a n o g a n  H i g h l a n d s ,  e x t e n d i n g  a c r o s s  t h e  n o r t h e r n
s e c t i o n  o f  W a s h i n g t o n  f r o m  t h e  C a s c a d e s  e a s t v r a r d  i n t o
I d a h o ,  a r e  a  w e s t w a r d  e x t e n s i o n  o f  t h e  R o c k y  l t l o u n t a i n s
c o n t a i n i n g  a n  o l d  u p l i f t e d  e r o s i o n  s u r f a c e  c o n s i d e r a b l y
d i s s e c t e d  b y  s t r e a m s  a n d  g l a c i e r s .  S u m m i t  l e v e l s  a r e  f r o m
4 r A g g  E o  5 r A 0 0  f e e t ,  a b o v e  w h i c h  r i s e  p e a k s  t o  e l e v a t i o n s
o v e r  7  r 0 9 0  f e e t .  B e d r o c k  i s  a  c o m b i n a t i o n  o f  I a v a s ,
g r a n i t i c  a n d  m e t a m o r p h o s e d  m a t e r i a l s  a n d  m i n e r a l  d e p o s i t s
a r e  w i d e l y  d i s t r i b u t e d .  F i v e  m a j o r  n o r t , h - s o u t h  t r e n c h e s
t r a v e r s e  t , h e  r e g  i o n  a n d  c o n t a  i n  t h e  r n a  j o r  c e n t e r s  o f
p o p u l a t i o n  a n d  m o s t  o f  t h e  i m p o r t a n t  a g r i c u l t u r a l  p r o d u c -
t i o n .  M o d e r a t e  a m o u n t s  o f  p r e c i p i t a t i o n  o c c u r  a t  h i g h e r
e l e v a t i o n s  b u t  t h e  v a l l e y s  r e c e i v e  m o r e  m o d e s t  a m o u n t s  a n d
i r r i g a t i o n  i s  n e c e s s a r y  f o r  s u c h  i n t e n s i v e  a g r i c u l t u r e  a s
t h e  a p p l e  p r o d u c t i o n  i n  t h e  O k a n o g a n  V a l l e y .  C o n i f e r o u s
f o r e s t s  d o m i n a t e  t h e  h i g h e r  l a n d s c a p e s  b u t  g i v e  w a y  t o  a
b u n c h  g r a s s - s a g e  c o m p l e x  o n  l o w e r  s o u t h e r n  s l o p e s  a n d  i n
t h e  l o w l a n d s  w h e r e  e l e v a t i o n s  m a y  b e  l e s s  t h a n  I 1 0 0 0  f e e t .

T h e  w i n t e r  p o r t i o n  o f  a n n u a l  p r o f i l e s  o f  p r e c i p i t a t i o n
a n d  c o e f  f  i c i e n E s  o f  v a r i a t , i o n  i s  v e r y  m u c h  l  i k e  t . h o s e  o f
s t a t , i o n s  w e s t  o f  t h e  C a s c a d e s  t h a t  i s  t h e  p r o f i l e s  a r e
s y m m e t r i c a l  a b o u t  D e c e m b e r ,  t h e  w e t t e s t  m o n t h .  D e c e m b e r  i s
a L s o  g e n e r a l  l y  t h e  l e a s t  v a r  i a b l e  m o n t h  a l  t h o u g h  t h i s
f e a t u r e  i s  n o t  a s  p e r v a s i v e  a s  i n  w e s t e r n  W a s h i n g t o n .  I n
f a c t r  d t  C h e w e l a h  c o e f f i c i e n t . s  o f  v a r i a t i o n  a r e  n e a r l y
e q u a l  i n  D e c e m b e r ,  J a n u a r y  a n d  J u n e .  A l s o  o b v i o u s  i s  t h e
a f o r e n e n t i o n e d  s e c o n d a r y  m a x i m u m  o f  p r e c i p i t a t i o n  i n  l a t e
s p r  i n g - e a r 1 y  s u m m e r  .  A t  L a u r  i e r  o n  t h e  C a n a d  i a n  b o r d e r  ,
f  o r  e x a m p l e ,  t h e  n o n t h s  o f  l ' l a y  a n d  J u n e  a r e  n e a r l y  a s  w e t
a s  t h e  w e t t e s t  w i n t e r  m o n t , h s .

T h e  t i m i n g  o f  t , h i s  s e c o n d a r y  m a x i m u m  i s  c o i n c i d e n t
w i  t h  m o v e m e n t  o f  t h e  p a c  i  f i c  a n t i c y c l o n e . A  r a p i d
l a r g e - s c a l e  s h i f t  o f  t h e  g e n e r a l  c i r c u l a t i o n  t a k e s  p l a c e  i n
m o s t  y e a r s  i n  e a r l y  J u l y  a n d  t h e  c e n t e r  o f  t h e  p a c i f i c  H i g h
s h i f t s  f r o m  a b o u r  l a r i t u d e  3 4 0  N o r r h  t o  a p p r o x i m a r e l y  4 g o
N o r t h  ( F i g u r e  l 7 ) .  I n  P l a y  a n d  J u n e  t h e  r e g i o n  e s c a p e s
e f f e c t s  o f  s u b s i d e n c e  a n d  t h e  i n t e r i o r  o f  W a s h i n g t o n  a n d
O r e g o n  i s  c h a r a c t , e r i z e d  b y  l o w  p r e s s u r e  a t  t h e  s u r f a c e  a n d
a n  u p p e r  l e v e l  t r o u g h  w h i c h  i n d u c e s  a  f l o w  o f  m a r i t i m e
s o u t h w e s t e r l y  a i r  f r o m  t h e  P a c i f i c  O c e a n .  T h e  s h o r t  w e t
s e a s o n  o f  l a t e  s p r i n g - e a r l y  s u m m e r  i s  t h e  r e s u l t .  W i t h  t h e
a b r u p t  c h a n g e  i n  c i r c u l a t i o n  i n  J u I y  a n E i c y c l o n i c  c o n t r o l
b e c o m e s  m o r e  d o m i n a n t  a n d  p r e c i p i t a t i o n  i s  r e d u c e d .  t o w
v a l u e s  o f  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  i n  M a y  a n d  J u n e  a r e
a s s o c i a t e d  w i t h  t h e s e  $ / e t t e r  m o n t h s .  T h e  a m p l i t u d e  o f  t h e
a n n u a l  p r o f i l e  o f  c o e f f i c i e n r s  o f  v a r i a t i o n  i s  r e l a t i v e l y
s m a l l ,  s i m i L a r  t o  t h o s e  , f o r  n o r t h e r n  W a s h i n g t o n  s t a t i o n s
w e s t  o f  t h e  c a s c a d e s .
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C o l u m b i a  B a s i n

S o u t h  o f  t h e  O k a n o g a n  H i g h l a n d s  a n d  e a s t  o f  t h e
C a s c a d e s  i s  a n  e x t e n s i v e  r e g i o n ,  t h e  C o l u m b i a  B a s i n ,
s u b d i v i d e d  b y  g e o m o r p h o l o g i s t s  i n t o  f i v e  a r e a s .  T h e
C e n t r a t  P l a i n s  i s  a  l o w  s a u c e r - s h a p e d  d e p r e s s i o n  f l o o r e d  b y
b a s a l t i c  l a v a s  a n d  c o v e r e d  b y  d e t r i t u s .  A t  s o m e w h a t  h i g h e r
e l e v a t i o n s  a n d  w i t h  g r e a t , e r  r e l i e f  a r e  t h e  w a t e r v i l l e
P l a t e a u  i n  t h e  n o r t h ,  t s h e  P a l o u s e  H i l I s  t o  t h e  s o u t h e a s t ,
t h e  Y a k i m a  F o l d s  t o  t h e  v r e s t  a n d  t h e  D e s c h u t e s - U m a t i l l a
P l a t e a u  t o  t h e  s o u t h  s o u t h  o f  t . h e  C o l u m b i a  R i v e r  i n
n o r t h  c e n t r a l  O r e g o n .  L o w e r  e l e v a t i o n s  t h a n  i n  s u r r o u n d i n g
r e g i o n s ,  b e d r o c k  f o r m e d  o f  b a s a l t i c  l a v a s  a n d  l o w  a m o u n t s
o f  a n n u a l  p r e c i p i t a t i o n  a r e  c h a r a c t e r i s t i c s  s h a r e d  b y  a l l
o f  t h e s e  s u b r e g i o n s .

T h e  e n t i r e  r e g i o n  i s  c h a r a c t e r i z e d  b y  l o w  p r e c i p i -
t a t i o n ,  l e s s  t h a n  i n  t h e  O k a n o g a n  H i g h l a n d s  t o  t h e  n o r t h ,
b u t  t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  a n n u a l  a m o u n t s  a n d
t h e  p a t t e r n  o f  d i s t r i b u t i o n  i s  r e l a t i v e l y  c o m p l e x ,  a f f e c t e d
b y  e l e v a t i o n ,  e x p o s u r e  a n d  t h e  o p p o s i n g  i n f l u e n c e s  o f  t h e
C a s c a d e  b a r r  i e r  a n d  t h e  C o l u m b i a  R i v e r  g o r g e  "  L o v r e s t
p r e c i p i t a t i o n  a m o u n t s  o c c u r  w h e r e  t h e  e l e v a t i o n  i s  1 o w ,  t h e
a r e a  e n c l o s e d  a n d  t h e  i n f l u e n c e  o f  t h e  C a s c a d e  b a r r i e r  i s
t h e  g r e a t e s t .  Y a k i m a  W S O  A P  ( e l e v a t i o n  =  I A 6 4  f e e t ) ,  f o r
e x a m p l e ,  h a s  a  m e a n  a n n u a l  p r e c i p i t a t i o n  o f  7 . g A  i n c h e s .
M o s e s  L a k e  3  E  ( e l e v a t i o n  =  L 2 A g  f e e t )  i n  t h e  l o w e r  p o r t i o n
o f  t h e  C e n t r a l  P l a i n s ,  r e c e i v e s  8 . 2 3  i n c h e s .  I n  t h e  y a k i m a
V a l 1 e y  a n d  t h e  C e n t r a l  P l a i n s  i r r i g a t i o n  i s  e s s e n t i a l  f o r
c r o p  a g r i c u l t u r e .

O t h e r  p a r t s  o f  t h e  r e g i o n  h a v e  s u f f i c i e n t  p r e c i p i -
t a L i o n  t o  s u p p o r t  e x t e n s i v e  w h e a t  p r o d u c t i o n  a n d  l i v e s t o c k
g r a z i n g  i n  a r e a s  o f  r o u g h e r  t e r r a i n  o r  l e s s  a r a b l e  s o i l s .
R o s a l i a ,  o n  t h e  e a s t e r n  e d g e  o f  t h e  p a l o u s e  H i 1 l s ,  r e c e i v e s
I 8 . A 2  i n c h e s  a n d  W a l l a  W a l l a  W S O  C I ,  a l t h o u g h  a t  l o w e r
e l e v a t i o n ,  r e c e i v e s  1 6 . 6 3  i n c h e s  b e i n g  f a v o r e d  b y  m a r i n e
i n f l u e n c e s  t h r o u g h  t h e  C o l u m b i a  R i v e r  g o r g e  a n d  p e r h a p s
s o m e  o r o g r a p h i c  e f  f  e c t s  o f  t h e  B l u e  l v l o u n t a i n s .  O n  t h e
D e s c h u t e s - U m a t i ] 1 a  P l a t e a u  i n  n o r t h  c e n t r a l  O r e g o n  a n n u a l
p r € c i p i t a t i o n  i s  s l i g h r l y  l e s s  ( W a s c o  a n d  H e p p n e r ) .

A n n u a l  p r o f i l e s  o f  p r e c i p i t a t i o n  a n d  v a r i a b i l i t y  a r e
s i m i l a r  t o  t h o s e  f o r  s t a t i o n s  o f  t h e  O k a n o g a n  H i g h l a n d s .
T h e  w i n t e r  m a x i m u m  i s  s t i l l  t , h e  p r i m a r y  o n e  a n d  t h e r e  i s  a
s t r o n g  s e c o n d a r y  m a x i m u m  i n  l v l a y  a n d  J u n e .  H o w e v e r ,  t h e
p r o f i l e s  s h o w  m o r e  c o m p l e x i t y ,  d u e  i n  p a r t  t o  t h e  p r e s e n c e
o  f  t , h e  C o l u m b i a  R i v e r  g o r g e .  A t ,  W a s c o  t h e  s e c o n d a r y
m a x i m u m  i s  a l m o s t  n o n e x i s t e n t ,  m o r e  t y p i c a l  o f  r e g i o n s  w e s t
o f  t h e  C a s c a d e s .  A t  n e i t h e r  W a s c o  n o r  H e p p n e r  i s  D e c e m b e r
the  we t tes t  mon t .h .  A t  Heppner  ,  November  and  Decernber  a  re
a p P r o x i m a t e l y  e q u a l  a n d  a t  W a s c o  b o t h  N o v e m b e r  a n d  J a n u a r y
r e c e i v e  m o r e  p r e c i p i t a t i o n  t h a n  D e c e m b e r .  A t  y a k i m a  W S O  A p
J a n u a r y  i s  d e c i d e d l y  t h e  w e t t e s t  m o n t h .
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c o m p a r i s o n  c a n  b e  n a d e  w i t h  t h r e e  s t a t i o n s
s a m e  l a t i t u d e  a s Y a k i m a  w e s t  o f
( R a i n i e r - O h a n a p e c o s h ,  O l y m p i a  W S O  A P
D e c e m b e r  i s  t h e  $ r e t t e s t  a n d  l e a s t  v a r i a b l e
t h r e e  a s  o p p o s e d  t o  J a n u a r y  a t  Y a k i m a .

o n  r o u g h l y  t h e
t h e  C a s c a d e s

a n d  A b e r d e e n ) .
m o n t h  a t  t h e s e

S u m m e r  p a t t e r n s  a r e  m o r e  c o n s i s t e n t .  J u l y  a n d  A u g u s t
a r e  t h e  d r i e s t  m o n t h s  a n d  g e n e r a l l y  t h e  m o s t  v a r i a b l e
a l t h o u g h  a t  l v t o s e s  L a k e  3  E  a n d  R o s a l i a  c o e f f i c i e n t s  o f
v a r i a t i o n  r e m a i n  q u i t e  h i g h  t h r o u g h  S e p t e m b e r .  R a i n f a l l  i n
t h e s e  m o n t h s  i s  c o n v e c t i v e  i n  n a t u r e  a n d  h i g h l y  v a r i a b l e  i n
b o t h  s p a c e  a n d  t , i m e .

B Iue  l , l oun ta ins

I n  i t s  b r o a d e s t  s e n s e  t h e  t e r m  B l u e  P l o u n t a i n s  i n c l u d e s
t h e  h i l f y  a n d  m o u n t a i n o u s  l a n d  o f  n o r t h e a s t e r n  O r e g o n  a n d
s o u t h e a s t e r n  W a s h i n g t o n  f r o m  t h e  S n a k e  R i v e r  w e s t  a l m o s t  E o
P r i n e v i l l e  o n l y  3 g  m i l e s  f r o m  t h e  C a s c a d e s .  T h e  r e g i o n
i n c l u d e s  a  v a r i e t y  o f  u p l a n d s  a n d  i n t e r v e n i n g  v a l l e y s  w i t h
r e l i e f  a n d  e l e v a t i o n  i n c r e a s i n g  t o w a r d  t h e  c e n t r a l  c o r e r  t h e
W a l l o w a  l v i o u n t a i n s ,  w h i c h  h a v e  e l e v a t i o n s  o f  I g  t g 0 6  f  e e t  a n d
t h e  m o s t  s p e c t a c u l a r  a l p i n e  s c e n e r y  i n  t h e  P a c i f i c  N o r t h w e s t
e a s t  o f  t h e  C a s c a d e s .

I n c r e a s i n g  e l e v a t i o n  r e s u l t s  i n  i n c r e a s e d  p r e c i p i t a t i o n
w h i c h  i s  i n  t u r n  r e f l e c t e d  i n  t h e  c h a n g e  f r o m  g r a s s e s  t o
s h r u b s  t o  s t a n d s  o f  c o n i f e r s  w h i c h  c o v e r  m u c h  o f  t h e  r e g i o n .
I v l o s t  c l  i m a t o l o g  i c a t  s t a t i o n s  a r e  I o c a t e d  i n  t h e  p r o t e c t e d
a n d  l o w e r  v a l l e y s  a n d  i t  i s  d i f f i c u l t  t o  d e t e r m i n e  a n n u a l
p r e c i p i t a t i o n  m e a n s  f o r  t h e  h i g h e r  e x p o s e d  a r e a s  b u t  i t  i s
t h o u g h t  L h a t  a m o u n t s  m u s t  a p p r o a c h  5 g  i n c h e s .

S t a t i o n s  i n  t h e  B l u e  l v l o u n t a i n s  e x h i b i t  t h e  f o r m  o f
a n n u a l  p r o f i l e s  o f  p r e c i p i t a t i o n  a n d  v a r i a b i l i t y  t y p i c a l  o f
a l l  t h e  e a s t e r n  r e g  i o n s . H o w e v e r ,  t h e r e  a r e  s o m e
s i g n i f i c a n t  d i f f e r e n c e s  a s  c o m p a r e d  w i t h  s t a t i o n s  t o  t h e
n o r t h .  T h e  l a t e  s p r i n g - e a r l y  s u m m e r '  m a x i m u m  i s  g e n e r a l l y
m o r e  d o m i n a n t .  I n  f a c t ,  t h r o u g h o u t  r n u c h  o f  t h e  r e g i o n  M a y
i s  t h e  w e t t e s t  m o n t h  o f  t h e  y e a r  r a t . h e r  t h a n  D e c e m b e r  o r
J a n u a r y .  O f  t h e  s t a t i o n s  r e p r e s e n t e d  i n  t h i s  s t u d y  t h i s  i s
t r u e  a L  B a k e r  K B K R  a n d  a t  D a y v i l l e ,  b u t  n o t  a t  W a l l o w a .
H o w e v e r ,  t h e  s e c o n d a r y  m a x i m u m  a t  W a l l o w a  i s  n e a r l y  e q u a l  l n
m a g n i t u d e  t o  t h e  w i n t e r  m a x i m u m .

J u l y  i s  t h e  d r i e s t  a n d  m o s t  v a r i a b l e  m o n t h  a t  m o s t  B l u e
F l o u n t a i n  s t a t i o n s . O t h e r w i s e ,  t h e  e x p e c t e d  i n v e r s e
r e l a t i o n s h i p  b e t w e e n  m o n t h l y  m e a n s  a n d  c o e f f i c i e n t s  o f
v a r i a t i o n  i s  c o m p l e x  a n d  u n p r e d i c t a b l e .  A t ,  W a l l q w a  M a r c h  i s
t h e  l e a s t  v a r i a b l e  m o n t , h  a l t h o u g h  f a r  f r o n  b e i n g  t h e
w e t . t e s t .  W i n t e r  m o n t h s  a r e  s l i g h t l y  m o r e  v a r i a b l e  t h a n  M a y
a n d  J u n e ,  a  s u g g e s t i o n  o f  t h e  i n c r e a s i n g  c o n t i n e n t a l
i n f t u e n c e  a n d  a s s e c i a t , e d  h i g h e r  v a r i a b i l i t y  o f  w i n t e r
p r e c i p i t a t i o R .  Y e t I  a t  B a k e r  K B K R ,  w h i l e  b o t h  t l a y  a n d  J u n e
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a r e  d e c  i d e d l y  l r e t t e r  t h a n  a n y  o f  t h e  w i n t e r  m o n t , h s ,
c o e f f i c i e n t s  o f  v a r i a t i o n  i n  M a y  a n d  J u n e  a r e  h i g h e r .  T h e
l e a s t  v a r i a b l e  m o n t h  a t  B a k e r  K B K R  i s  F e b r u a r y  w h i c h  i s  t h e
d r i e s t  m o n t , h  b e t w e e n  N o v e m b e r  a n d  J u n e .  A t  w a l l o w a  t h e
l e a s t  v a r i a b l e  m o n t h  i s  M a r c h ,  f o l l o w e d  c l o s e l y  b y
F e b r  u a  r y .

C e r t a i n l y  p r e c i p i t a t i o n  p a t t , e r n s  i n  t h i s  r e g i o n  o v e r
s p a c e  a n d  t i m e  a r e  d i f f i c u l t  t o  g e n e r a l i z e .  T h e  i n c r e a s e d
c o n t i n e n t a l  i n f l u e n c e  c o m b i n e s  w i t h  l o c a l  c o n d i t i o n s  o f
e l e v a t i o n  a n d  e x p o s u r e t o  a c c o u n t  f o r a p p a r e n t
i n c o n s i s t e n c i e s  b e t w e e n  m o n t h l y  m e a n s
c o e f f i c i e n t s  o f  v a r i a t i o n .

a n d  m o n t h l y

H i g h  L a v a  P l a i n s

T h i s  r e g i o n  l i e s  b e t w e e n  r h e  C o l u m b i a  B a s i n  a n d  t h e
B r u e  l . { o u n t a i n s  t o  t h e  n o r t h  a n d  t h e  B a s i n  a n d  R a n g e
p r o v i n c e  i n  t h e  s o u t h  a n d  e x t e n d s  e a s t w a r d  f r o m  t h e
c a s c a d e s  t o  t h e  s n a k e  R i v e r  p 1 a i n .  T o p o g r a p h i c a l l y  i t
r e p r e s e n t s  a  t , r a n s i t i o n  f r o m  t h e  D e s c h u t e s - u m a t i l l a  p l a t e a u
E o  t h e  B a s i n a n d  R a n g e  p r o v i n c e  a n d  e x h i b i t s
c h a r a c t e r  i s t i c s  o f  b o t h .  T h e  r e g i o n  i s  u n d e r r a i n  b y
h o r i z o n t a l  f l o w s  o f  a n c i e n t  l a v a s r  l a r g e l y  u n e r o d e d  a n d
c o v e r e d  b y  y o u n g e r  v o l c a n i c  m a t e r i a l s  o r  s t r e a m  d e p o s i t e d
a l l u v i u m .  r t  i s  o n e  o f  t h e  d r i e s t  r e g i o n s  o f  t h e  p a c i f i c
N o r t h v r r e s t  a n d  h a s  a  l a r g e  s e c t i o n  o f  i n t e r  i o r  d r a i n a g e .
o n l y  i n  t h e  w e s t  d o e s  t h e  D e s c h u t e s  R i v e r  a n d  i t s
t r i b u t a r i e s  f l o w  e n t i r e l y  t h r o u g h  t , h e  r e g i o n .

I n  t h e  w e s t e r n  a r e a  t h e  n e a r l y  l e v e l  s u r f a c e  i s
c o v e r e d  w i t h  r e c e n t  l a v a  f l o w s  a n d  v o l c a n i c  a s h  d e p o s i t s
a b o v e  w h i c h  r i s e  n u m e r o u s  c i n d e r  c o n e s r  v o l c a n i c  p e a k s  o f
m o d e r a t e  h e i g h t  a n d  a  n u m b e r  o f  l o n g  l o w  r i d g e s  i n  t h e
n o r t h e r n  s e c t i o n .  r n  t h e  H a r n e y  a r e a  t o  t h e  e a s t  t h e
s u r f a c e  i s  e v e n  m o r e  l e v e l  w i t h  b r o a d  a l l u v i a l  p l a i n s
s l o p i n g  d o w n  t o  t h e  t w o  m a j o r  1 a k e s ,  H a r n e y  a n d  t q a l h e u r .
E l e v a t i o n s  i n  t h e  r e g i o n  r a n g e  f r o m  3 , 5 a 0  f e e t  i n  t h e
D e s c h u t e s  V a 1 1 e y  t o  o v e r  6 , A A 0  f e e t  i n  t h e  s o u t h .

A n n u a l  a n d  s e a s o n a l  t o t a l s  o f  p r e c i p i t a t i o n  a r e
s i m i l a r  t o  E h e  c e n t r a l  p l a i n s  o f  t h e  c o l u m b i a  B a s i n  L o w
v a r u e s  a n d  o n l y  m o d e s t  c h a n g e s  w i t h  e l - e v a t i o n  a n d  e x p o s u r e .
H o w e v e r ,  t h e r e  a r e  s o m e  i n t e r e s t i n g  c o n t r a s t s  b e t w e e n  t h e
r e g i o n s .  r t , , w a s  n o t e d  t h a t  i n  t h e  c o l u m b i a  B a s i n  t h e r e  i s
a  g e n e r a l  i n c r e a s e  i n  a n n u a l  p r e c i p i t a E i o n  f r o m  r r r e s t  t o
e a s t ,  i n  o t h e r  w o r d s  t h e  r a  i n s h a d o w i n g  e f f e c t  o f  t h e
c a s c a d e s  i s  g r e a r e s t  i m m e d i a t e t y  t o  t h e  l e e .  r n  t h e  H i g h
L a v a  P l a i n s  t h e  r e v e r s e  s e e m s  t o  b e  t h e  c a s e .  s t a t i o n s
j  u s t  e a s t  o f  t h e  C a s c a d e s  ( e . g .  B e n d ,  m e a n  a n n u a l
p r e c i p i t a t i o n  =  1 1 . 9 4  i n c h e s )  r e c e i v e  a s  m u c h  o r  m o r e  t h a n
t h o s e  f a r t h e r  e a s t  ( e . g ,  l t a l h e u r  R e f u g e  H e ,  g . 2 9  i n c h e s ,
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and  Va Ie ,  9 .4L  i nc t res )  a  fac to r  no t  due  to  d i f f e rences  i n
e leva t i on .

S im i la r i t i es  i n  annua l  p ro f i l es  a re  more  obv ious ,  i n
part icular the strong secondary maximum in May and June. An
exception is at Bend where the winter maximum is very much
dominant  due to  prox imi ty  to  the Cascades and the prof i le
for  the winter  season is  s imi lar  to  that  o f  the Cascades and
west ,  a l though January is  the wet test  and least  var iab le
month rather than December (as is the case at McKenzie
Br idge ,  Corva l l i s  and  Newpor t ) .

Far ther  east ,  d t  t ' la lheur  and VaIe,  annual  prof i les are
more i r regular .  The three wet test  months at  Malheur ,
November through January,  are essent ia l ly  equal  to  May and
June in  mean amounts.  May is  the least  var iab le month of
the year .  Ju ly  is  the dr iest  month throughout  the region
and e i ther  i t  or  August  the most  var iab le '  Of  par t icu lar
in terest  a t  these stat ions is  t t re  month of  Apr i l .  Wi th the
except ion of  Ju ly ,  Apr i l  is  the dr iest  month of  the year  and
exh ib i t s  ex t reme ly  h igh  coe f f i c i en ts  o f  va r i a t i on  i n
compar ison to  other  v l in ter  and spr ing months.  I t  can be
cOnsidered the t rans i t ional  dry  per iod between two wet ter
p e r i o d s .

Basin and Range

The Basin and Range region l ies south of  the High Lava
Plains and between the Cascades to the west and the Owyhee
Uplahds to  the east .  I t  inc ludes t t re  nor t t rern por t ion of  a
targer  geomorphic  prov ince of  s imi lar  topography,  geologie
st ructure and c l imate that  extends southward to  Mexico.  The
Oregon por t ion is  a  land of  long,  narrow mounta in ranges
whose axes t rend nor th and south.  The ranges are the resul t
o f  b tock fau l t ing and are asymmetr ica l ,  ar ternat ing wi th
b road  sha l l ow  bas ins .

The mounta in ranges,  wi th  s teep fau l t  scarps fac ing
ei ther  east  or  west ,  are formed of  layers of  lava whi le  the
basins are covered wi th  debr is  washed f rom the adjo in ing
s lopes .  These  bas ins  a re  cha raq te r i zed  by  i n te r i o r  d ra inage
and f requent ly  conta in large temporary lakes.  K lamath Lake
is  a  ma jo r  excep t i on  to  the  pa t te rn  o f  i n te r i o r  d ra inage  as
i t  receives a greater  and more re l iabte amount  of  sur face
runof f  f rom the Cascades and i t  is  dra ined by the Klamath
River  f  Lov l ing southward in to Cal i forn ia.  The average
elevat ion of  the basins is  above 4 'g0g feet  and the ranges
a r e  L , A A 6  t o  5 , g g g  f e e t  h i g h e r .

Wi th a shor t  growing season due to h i .gh e levat ions,
cold temperatures and low precipitat ion and few permanently
f lowing s t reams to furn ish a re l iab le water  supply  the
possib i l i tes for  erop agr icu l ture are l imi ted,  Natura l
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v e g e t a t i o n  i s  a  g r a s s - d e s e r t  s h r u b  c o r n p l e x  t h a t  f u r n i s h e s
t h e  b a s i s  f o r  e x t e n s i v e  g r a z i n g  o f  l i v e s t o c k .

T h e  p a t t , e r n  o f  p r e c i p i t a t i o n  d i s t r i b u r i o n  i s  q u i t e
s i m i l a r  t o  t h a t  o f  t h e  H i g h  L a v a  p l a i n s  r o  t h e  n o r t h ,
a l t h o u g h  a n n u a l  t o t a l s  a r e  g e n e r a t t y  g r e a t e r .
P r e c i p i t a t i o n  t o t a l s  s e e m  t o  d e c l i n e  f r o m  s r e s t  L o  e a s t
a l t h o u g h  t h e  p a u c i t y  o f  l o n g - t e r m  s t a t i o n  r e c o r d s  a n d
d i f f e r e n c e s  i n  e l e v a t i o n  a n d  e x p o s u r e  m a k e  g e n e r a l i z a t i o n s
d i f f i c u l t .  A s  n o t e d  i n  t , h e  a n n u a l  p r o f i i e s  t h e  w i n t e r
m a x i m u m  i s  d o m i n a n t  m o r e  s o  c l o s e  t o  t h e  c a s c a d e s .  T o
t h e  e a s t T  € . g .  a t  L a k e v i e w ,  t h e  s e c o n d a r y  m a x i m u m  i s  m o r e
p r o n o u n c e d .  T h e  m o n t h  o f  m a x i m u m  p r e c i p i t a t i o n  v a r i e s  f r o m
s t a t i o n  t o  s t a t i o n ,  b u t  J u l y  i s  u n i f o r m l y  t h e  d r i e s t  m o n t , h .
c o e f f i c i e n t s  o f  v a r i a t , i o n  i n  t h e  s u m m e r  m o n t h s  o f  J u l y  a n d
A u g u s t  a r e  e x t r e m e l y  h i g h ,  b u t  t h r o u g h  t h e  r e s t  o f  t h e  y e a r
t h e r e  i s  a  r a t h e r  r e m a r k a b l e  u n i f o r m i t y  o f  r n o n l h l y
c o e f f i c i e n t s  o f  v a r i a t i o n .
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F i g u r e  1 8 .

Annual Profi les of Monthly Mean Precipitat ion and Monthly
Coef f ic ients  of  Var ia t ion for  43-Stat ion Subset  of  Network
( Ig4g- Ig7g) ,  Arranged by Geomorphic  S,egion (see Figure 1.6) .
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INTERSTATION CORRELATIONS

Correlation techniques have been used frequently to
study the spatial organization of weattrer and cl imate
elements.  Successfu l  analyses of  prec ip i ta t ion data inc lude
those by FI i r i  ( tgOl)  who invest igated space corre lat ion
f ie lds of  month ly  and seasonal  prec ip i ta t ion in  the AlpsT
Sharon (tgZg) in the .Iordan Valley and 

.-Brazel 
and Zir iax

( tg lg)  in  centra l  Ar izona.  Corre lat ion s tudies by Huf f  and
Shipp (fg6g) were made to determine the optimum spacing of
weather  s tat ions in  l l l ino is  and tongley (L974)  was able to
reveal dominant storm tracks on the Canadian Prair ies by
analyz ing corre lat ion f ie lds of  month ly  and seasonal
p rec ip i t a t i on .

As a fur ther  a ide in  v isual iz ing the spat ia l  pat tern of
precipitat ion in the Pacif ic Northwest correlatj-on
coef f ic ients  ( r )  were ca lcu late<l  for  a I l  network s tat ions
using Corval I is -State Univers i ty  as the centra l  s ta t ion.
The choice of  Corval l is  is  based on i ts  locat ion in  the
western part of the region, the direction from which most
storm systems or ig inate,  and t t re  re l iab i l i ty  o f  i ts  record.
However ,  the choice is  arb i t rary  and corre lat ion coef f i -
c ients  vrere a lso ca lcu lated wi th  Baker  KBKR as the centra l
station. Isocorrelate maps for each monttr and the two
seasons (wi th  Corval l is -State Univ . )  and for  January a3d
July  (wi th  Baker)  are presented in  F igure J .9 page LA3.

The s ign i f icance of  the coef f ic ients  shown here can be
approx imat ,ed wi th  cr i t ica l  va lues ^oredic ted by s tat is t icaL
theory. Based on the assumption of a normal distr ibution of
the var ia l r les involved,  the s ign i f icance of  r -va lues can be
determined by use of  the s tudent 's  t - test .  The assumpt ion
of  normal ly  d is t r ibuted var iab les is  very rest r ic t ive and,
as noted earl ier, is seldom met by monthly or summer
prec ip i ta t ion dab.a ser ies in  the Paci f  ic  Nor t t rwest .
However, no normalization of the data was performed since it
?ras been argued by other investigators that the pattern of
i soco r re la tes  i s  no t  s ign i f i can t l y  a l t e red  (McDona ld  1957) .
For a sample of 4fr pairs of observations an r-value of
approx imate ly  g.3A can be considered s ign i f icant  a t .  the 95
percen t  l eve l  o f  con f i dence ;  an  r - va lue  o f  q .59 ,  i s
s ign i f icant  a t  the 99 percent  level  o f  conf idence (Gregory
f973 ) .  I n  a  s im i l a r  ana lys i s  Pyke  ( fge0 )  no ted  tha t  i t  was
safe to  assume that  r -va lues less than about  g.2A are not
s ign i f icant  whereas r -va lues greater  than about  ?J.4A are
def in i te ly  s ign i f icant .  As an a id in  seeing pat terns on the
two seasonal  maps,  areas of  r -va lues greater  t t ran g.6g and
Iess  than  A .3g  a re  shaded .

The corre lat ion f  ie tds a.s  mapped are exceedingly
complex as expected for the Pacif ic Northwest with i ts great
var ie ty  of  c l i .mat ic  contro ls .  However ,  some obvious
pat terns emerge.  Year ly  r -va lues (not  mapped)  are
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approximately equal to the wetter winter months and
seasonal  r -va lues are about  equal  to  those ind iv idual
months compr is ing the seasons.

Winter  season r -va lues are generat ly  larger  than
summer season r -va luesr  dr r  expected re la t ionship due to  the
more homogeneous nature of  winter  prec ip i ta t ion.
Large-scale cyc lon ic  s torms in  the winter  are more uni form
than suflrmer convective rainfal l  brought by small
d is turbances in  the upper  atmosphere.

In  both seasons and in  a l l  months,  there is  a  genera l
decay  o f  r - va lues  w i th  i nc reas ing  d i s tance  f rom the  cen t ra l
s ta t i on .  H ighes t  va lues  a re ,  o f  cou rse ,  e i t  W i l l ame t te
Va l l ey  s ta t i ons  because  o f  t he i r  p rox im i t y  t o  Corva l l i s .
The decay wi th  d is tance is  more ext reme in  suf i rmer than in
w in te r .  T t re re  i s  no  s ing le  dominan t  o r i en ta t i on  o f  an  ax i s
o f  max imum co r re la t i on .  One  ax i s  i s  apparen t  on  a
nor th-south I ine f rom Corval I is  throughout  the region.
There  i s  a l so  a  zone  o f  ve ry  h igh  r - va lues  on  the  eas t  s ide
of  the Slashington Cascades.  Another  ax is  of  h igh r -va lues
appears to  extend d iscont inuously  to  the nor theast  f rom
Corva l l i s .  A l so ,  r - va lues  i n  eas te rn  Wash ing ton  and
nor thern Idaho are ext remely h igh.  This  preference for  a
nor th to  nor theast  or ientat ion is  a  response to the
predominant  d i rect ion of  s torm movement  t t r rough the Paci f ic
Nor thwes t .  Sneva  and  Ca lv in  (1978)  found  tha t  i n  eas te rn
Oregon  r - va lues  be tween  s ta t i ons  t y ing  a t  a  bea r ing  o f
about  55 degrees (nor theast-southwest)  f rom each other  vrere
at  a  maximum. The most  rap id decay in  r -va lues f rom
Corval l is  is  to  the east  and southeast  wi t t r  the lowest
va lues  i n  f a r  eas te rn  Oregon .

Isocorre lates for  Baker  in  the winter  (January)  show a
d is t i nc t  ax i s  o f  max imum co r re la t i on  on  a
no r theas t - sou thwes t  l i ne  w i th  a  pa r t i cu ta r l y  rap id  decay  o f
r - va lues  pe rpend icu la r  t o  t h i s  1 j . ne .  I ndeed ,  on  the
Olympic Peninsula are the lowest  va lues,  approaching zero
a t  some s ta t i ons .

In  summer  the  pa t te rn  o f  i soco r re la tes  w i th  Corva l l i s
i s  much  the  same as  i n  w in te r ,  t he  mos t  obv ious  d i f f e rence
be ing  i n  t he  s t reng th  o f  t he  co r re la t i on  f i e ld ,  t ha t  i s ,
t he  magn i tude  o f  r - va lues .  F rom Corva l l i s  t he re  ex i s t s  an
axis of max j-mum correlation north and souttr througtr the
reg ion .  I n  a l l  o the r  d i rec t i ons  the  decay  o f  r - va lues  i s
rap id .  I n  con t ras t  t he  ex t reme ly  h igh  co r re la t i on  w i th
s ta t i ons  i n  no r theas te rn  Wash ing ton  i s  pa r t i cu la r l y
s t r i k i ng .  Here  r - va lues  exceed  A .5O a t  some s ta t i ons ,
considerably  h igher  than in  centra l  Washington c loser  to
Corva l l i s .  Eas t  o f  t he  Cascades  i n  Oregon  co r re la t i on  o f
summer  ra in fa l l  w i th  tha t  a t  Co rva l l i s  i s  essen t i a l l y
n o n - e x i s t e n t .
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Although by definit ion for this study the sunner season
consists of the f ive months from May to September, the
sunrmer r -va lues mask some apprec iable and in terest ing
di f ferences as can be seen by s tudy ing the month ly  maps.
For  example,  r -va lues are re la t ive ly  h igh for  eastern Oregon
in spring and through the month of May and ttren decline
sharp ly  in  June and Ju ly .  The Columbia Basin has the lowest
va lues in  June whi le  the Snake River  Pla in  and southeastern
Oregon are the lowest  in  Ju ly .  A lso,  bY July  the area of
Iow corre lat ion is  much Iarger  wi th  r -va lues in  muct t  o f
southeastern Oregon Iess than 6. IA and most  of  the BIue
Moun ta ins  l ess  than  6 .2A .  One  o f  t he  mos t  i n te res t i ng
aspects,  however ,  is  the sudden increase in  r -va lues f rom

July  to  August .  In  the la t ter  month t t re  va lues for  the
region are genera l ly  h igher  than for  the winter  season.
A lmos t  a I I  o f  eas te rn  Oregon  has  r - va lues  ove r  9 .54 .
Par t i cu la r l y  no teab le  i s  t he  Snake  R ive r  P la in  w i th  va lues
o f  g . 2 a  t o  g . 4 6  i n  w i n t e r  b u t  i n c r e a s i n g  t o  g . 6 g  t o  a , 8 a  i n
A u g u s t .

These corre lat ion f ie lds on a month ly  bas is  are
ext remely complex.  Fur ther  in terpretat ion wi I I  neqessi ta te
mapping Lorre lat ions wi th  s tat ions other  t t ran Corval l is  and
Baker .  However ,  the potent ia l  for  ident i fy ing homogeneous
prec ip i t a t i on  reg ions  ce r ta in l y  I i es  w i th in  th i s  s ta t i s t i c .
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F igu re  19 .

Map Ser ies of  Corre lat ion Coef f ic ients ,  r -va lues
(  Dqa-D7e ) :

a)  wi th  Corval l is -State Univers i ty  -
seasonal and monttr ly data

b) wittr Baker KBKR - January and July
data

Note;  Seasonal  maps for  Corval l is  ind icate areas of  r
greater  than .66 ( l ight  shading)  and less than .39
( d a r k  s h a d i n g ) .
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V. SECULAR CHANGES IN PRECIPITATION

rn th is  s tudy a prer iminary examinat ion has been madeof  changes in  annual  prec ip i t .€ io t  throughout  the region.The per iod of  record used tor  th is  anarys is  is  r imi ted tothat  for  which cr imato logicar  s tat ions in  the paci f ic
Nor thwest  have_ been in  operat ion the inst rumenta l  (orsecurar)  per iod approx imate ly  the last  Loo years.  As anint roduct ion to  th i ; -  mater i -a l  i t  is  usefur  to  , ,set  thescene" wi th  an overv iew of  cr imat ic  h is tory  in  the paci f ic
Nor thwest  over  a much longer  t ime scale.

CLIMATIC HISTORY

Paleocl imate Ind icators

The paci f ic  Nor thwest  _has exper ienced a great  range ofc l ima t i c  cond j_ t i ons  ove r  t he  tas€  2g ,AAg  yea rs ,  va r i a t i onsin cl imatic erements consid-e_rabry ff". t",  than in the pastcentury and wi th  greater  e f  fectJ  o-n the region.  The ma jorc l ima t i c  d i v i s i on  o f  t he  1as t  2A ,AAA yea rs  v ras  theterminat ion of  the pre is tocene rce Age which ended suddenlyin  Nor th Amer ican between Lg,A6g .na L2,AAA years B.  p .(before present)  as shown by near ly  every fast  respondingindicator  o f  cr imate change [eryson 
-ana 

Hare rg74) .  Heusser(1977)  '  through the s tu-ay 
.  

or  porren prof i les and peatst rat igraphy,  set  the boundary between Iate-gIac ia l  andpos t -g lac ia l  c l ima te  a t  abou t  IA ,SgA B .  p .  i n  waJn ing ton  andsouthern Br i t ish Columbia.

Al though 
_ the change of  cr imate associated wi th  theret reat  o f  the cord i l leran ice sheet  f rom the nor thernsect ion of  the paci f  ic  Nor thwest  was a cr imact ic  event  i_nc l imat ic  h is tory ,  the most  s ign i f icant  per iod for  the s tudyand in terpretat ion of  cr imat- ic  t r " r r i " -  i "  the rast  L ,agayears which represents the r imi t  o f  accuracy for  manypaleocl imat ic  ind icators and methods of  , .=" . rJh (Kutzbach

o f  h i s to r i ca l  reco rds .  Th ree
L have y ie tded a weal th  of
r  the Amer ican West  are t ree

the reconstruct ion of  past
ke levels  and the ev idence ofmovemen ts  o f  moun ta in  g lac ie rs .

Many of  the s tudies rerat ing to  c l imat ic  h is tory  in  thewest  have been based on dendroc l imat ic  i " . " " r t lJJ i i " ; " .  Theannuar  nature of  t ree r ings has been known for  a  10ng t imebut  the use of  t ree r ings 
- for  

dat ing-  ana assessing pat ternsof  temperature and prec ip i ta t ion is"  a  more recent  deverop_menr .  Ea r l y  s tud ies  by  Doug las  ( rg rg_ rgs6 ,  Lg37) ,

1 1 3



Antevs  (  1938) ;  G idd ings  ( tg+g ,  1953)  and  Schu lman  (  1945 ,
L947,  L956)  establ ished the foundat ion for  t ree-r ing
research in  Nor th Amer ica.  In  recent  years computer
appl icat ions and advance stat is t ica l  techniques have been
combined wi th  deta i led phys iorogicar  s tud ies to  permi t  more
de ta i l ed  c l ima t i c  recons t ruc t i ons .

A  recen t  book  by  f r i t t s  ( t g tO)  g i ves  a  de ta i l ed  rev iew
of  the s tate of  the ar t  in  t ree r ing s tudies.
Prec ip i ta t ion,  temperature and pressure anomaly pat terns for
the entire west have been reconstructed and mapped for much
of  the last  mi l len ium ( f r i t ts  1965,  LaMarche and Fr j - t ts
L97L ,  F r i t t s  and  B las ing  1973 ,  B las ing  L97S) .  Fo r  t he  Wes t
as a whole Bradley 's  summary of  dendroc l imato logica l  s tud ies
shou ld  be  no ted  (B rad ley  1976c ,  p .  74 )z

I t  is  in terest ing to  note that  whereas the most
recent  3o-year  normal  (L94L- I97O) is  indeed
anomalous when compared to records of the last
L0A- IZA  yea rs ,  t he  en t i re  pe r iod  cons ide red  i n
th i s  s tudy  (app rox ima te l y  L9SA-L979 ,  may  i t seL f  be
anomalous when v iewed in  context  o f  the last
m i l l en iu rn .  I f  LaMarche ' s  dendroc l ima t i c  i n fe r -
ences are correct  (LaMarche I974) ,  then condi t ions
s imi lar  to  the most  recent  "normal"  have not
p reva i l ed  s ince  L33g  A .  D .  when  a  26T-yea r
"warm-dry"  spel l  ended,  rep laced by "cool -mois t "
cond i - t i ons . Fur thermore,  the "warm-moist "
cond i t i ons  o f  t he  pe r iod  c .  LBTg- I945  may  on l y
have occurred once in  the last  I IUA years f rom
c .  I A 5 5  t o  1 I 3 g  A .  D .

Unfor tunate ly  the few t ree r ing chronologies developed
in the Paci f ic  Nor thwest  are in  the ar id  reg ions of  eastern
Oregon and Washington (Stokes,  Drew and Stockton 1973) .  No
dendrochronologies ex is t  for  the humid western areas because
abundant  prec ip i ta t ion would make c l imat ic  in terpretat j -ons
d i f f i cu l t . .  Keen  ( f937 )  s tud ied  LZ4g  ponderosa  p ines  i n  4g
di f ferent  local i t ies in  eastern oregon and nor theast
car i forn ia and extended a crude index of  cr imat ic  h is tory
back to  the year  L268 A.  D.  He concluded that  no c lear
t rends ex is t  for  e i ther  a dr ier  or  wet ter  cr imate over  th is
pe r iod ,  t ha t  t he  yea rs  IgAg  to  1916  exper ienced  cLose  to
normar amounts of precipitat ion when compared to the entire
per iod,  and that  the drought  of  19I7-1935 was the most
severe in  the ent i re  per iod.  Schulman ( tgat )  developed a
chronology of  t ree-r ing var ia t ions in  the Okanogan Val ley of
southern Brit ish corumbia and north-centrar washington for
the per iod L86g to L94I .  He noted a re la t ive ly  h igh rate of
growth for the years LgAg to 1B5O; a lower rate of g,rowth
f rom I85g to  Lggg a l thougtr  l86f  was a year  of  except ional ly
rapid growth i  and an increase f rom Lgfrg to  1916 fo l lowed by
a severe decl l -ne to  the lowest  levels  in  L93B-L93L,  fo l lowed
by an increase f rorn 1931 to 1941 .
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Lakes in  the ar id  and semiar id  in ter ior  sect ions of
the American west have long attracted the attentj_on of
researchers concerned wi th  c l imat ic  c t range because rake
revels  undergo considerabre and f requent  change in  response
to f luctuat ions in  temperature and prec ip i ta t ion.  For
exampre,  anc ient  and modern revers in  Lake Bonnevi r re of
u tah  have  been  s tud ied  ex tens i ve ry .  Ea r l y  s tud ies  by
G i lbe r t  ( t ggT)  and  more  recen t l y  by  f ves  ( fgag ,  I gS4)  ana
Antevs (1948,  1955)  produced chronorogies that  prace the
major  par t  o f  the h is tory  of  Lake Bonnevi r re in  the ta te
P le i - s tocene .

studies of  rake levers per ta in ing to  c l imat ic  f ructua-
t ions in  the last  two centur ies inc lude that  o f  Hardman and
Venstrom (rgar)  who reconstructed changes in  the rever  and
vorumes of  Pyramid and winnemuca rakeJ in  the Great  Basin
f rom the ear ly  n ineteenth century to  Lg$a.  They ind icate
that  the ear ly  decades of  the n ineteent t r  century were qui te
d ry ;  t he  pe r iod  Lg4A to  186A was  re la t i ve l y  d ry .  The
decade of  the L866s exper ienced great ly  increased
prec ip i t a t i on ,  pa r t i cu ra r l y  t he  yea r  Lg67  to  rg7 l .  The
decade of  the l88os was again qui te  dry ,  for rowed by
increased prec ip i ta t ion through the rgLas and then a s teady
dec l i ne  to  the  ea r l y  r93os .  Lynch  ( rgag )  s tud ied  seve ra r
in ter ior  rakes of  the west  and noted that  they ind icate
generarry  heavy prec ip i ta t ion in  the la t ter  par t  o f  the
nineteenth century and ear ly  years of  tha twent ie th
century,  amounts not  matched i ;  the past  4ga years.
Lawrence and Lawrence (  fg6f )  s tud ied 2A lakes between
centra l  Br i t ish corumbia and nor thern ca l i forn ia and were
able to  supplement  the f ind ings of  o thers h igh lake
leve l s  i n  t he  r87as  and  rS8os  and  aga in  i n  t he  ea r ry  r9a6s ,
ex t reme dess i ca t i on  un t i r  t he  m idd re  and  l a te  r93as , '
for rowed by a rather  s teady r ise in  the r94as which
acce le ra ted  i n  t he  r95os .  Fa i rbanks  (  rgsa )  no ted  rake
reve r  i nc reases  f rom the  ta te  L93as  to  a lmos t  reco rd  reve rs
by 1958 for  severar  eastern oregon rocat ions and Fr iedman
and Redf ie ld  ( tgZt)  found a s imi lar  r ise in  Soap Lake in
eas te rn  Wash ing ton .

High revels  of  in ter ior  lakes in  the Arner ican west
have been found to be genera l ry  co inc ident  wi th  per iods of
advance  o f  moun ta in  g rac ie rs  Lawrence  (wsa ,  i 95g  )  ,  t he
most  dramat ic  advance in  recent  centur ies being that  o f  the
ra te  seven teen th  and  ea r l y  e igh teen th  cen tu r i es ,  t he
curminat ion of  the L i t t le  rce Age.  such ad.vances have been
documented on Mount  Hood,  Oregon and on other  western
moun ta ins .  s tud ies  o f  more  recen t  g rac ia l  movemen ts  have
showed renewed advance s ince about  rg42 af ter  severar
decades  o f  acce re ra ted  recess i -on .  Dyson  ( rgag )  s tud ied  the
sh r i -nkage  o f  spe r ry  and  Gr inne r l  g rac ie rs  i n  Grac ie r
Nat ionar  Park,  Montana and noted a considerable recess ion
between r85a and Lgga that  become more severe in  the ear ly
decades  o f  t he  twen t ie th  cen tu ry ;  s i nce  1937-193g  the
recession had s lowed.  The tendency for  a  readvance was
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f i rs t  detected by . lohnson ( tgS+) on Nisqual ly  Glac ier  on Mt .
Rain ier  and suppor ted by Bengston ( fgS6)  who noted a
spectacular  advance of  Coleman Glac ier  on Mt .  Baker
beginning in  L949.  By the middle L95As Hubley (  fgS0)  was
able to  record enlargements of  5g g lac iers  in  the Olympics
and Cascades between L947 and f956.  Corraborat ing ev idence
comes  f rom F rank l i n  e t  a I  (197 f ) .  I n  a  s tudy  o f  t he
invasion of  t rees in to the tundra zone of  Mt .  Rain ier ,  they
found that  the most  extensive per iod of  forest  invas ion was
L928 to 1937,  the same per iod of  t ime that  the Nisqual ly
G lac ie r  was  receed ing  rap id l y .

Inst rumenta l  Data

There is  genera l  agreement  that  the ent i re  nor thern
hemisphere has experienced a general warming from about L85g
to  the  L94As  (u i t che t l  1961 ,  1963) ,  a t t r i bu tab le  i n  pa r t  t o
increased Ievels  of  carbon d iox ide in  the atmosphere
( w i l l e t t  L 9 5 A ,  M d t r e r  1 9 6 3 ,  s e l l e r s  I 9 7 4 ) .  S i n c e  a r o u n d
L94A,  ds suggested by the ev idence,  t t rere has been a
reve rsa l  o f  t h i s  t rend  and  genera l  coo l i t g ,  p r imar i l y  a t
middle and h igh la t i tudes (Lamb 1966,  Budyko 1969,  AngeI I
and  Korshove r  L977 ,  1978) .  Causes  o f  t h i s  coo l i ng  ep i sode
probab ly  a re  mu l t i p le ,  i nc lud ing  so la r  va r i ab i l i t y  (W i t t e t t
I g74  and  Agee  L98g)  and  vo l can ic  ac t i v i t y  (o l i ve r  L976) .
Ka ln i cky  ( tg l+ )  documen ted  a  b roadsca le  sh i f t  i n  t he  genera l
c i r cu la t i on ,  a  sh i f t  t o  i nc reased  mer id iona l  f l ow .  However ,
temperature and prec ip i ta t ion anomal ies on a regional  bas is
do  no t  necessa r i l y  re f l ec t  t h i s  hemispher i c  t rend .  Some
regions of  the middle la t i tudes have actual ly  warmed whi le
others,  such as the centra l  and eastern Uni ted States,  t rave
exper ienced  sha rp  coo l i ng  (Wan f  and  Lawson  L97q) .

Perhaps of  more s ign i f icance is  the fact  that  there is
a growing body of  ev idence that  the ext reme var ia t ions in
weather  pat terns of  recent  years is  a  return to  a per iod of
i nc reas ing  c l ima t i c  va r i ab i l i t y .  Wah I  and  Lawson  ( I979 )
echoed the concern of  many invest igators that  the 193g-1969
per iod was the most  abnormal  c l imat ic  ep isode in  a thousand
years.  Ext reme events of  the 1976s such as severe winters
in  the centra l  and eastern Uni ted States (Oiaz and Quayle
1978)  and  d rough t  i n  t he  Wes t  (She l ton  1977 ,  Ba tes  L978 ,
Namias I979)  have cer ta in ly  done noth ing to  refute th is
op in ion .

Research on c l imat ic  change as determined f rom inst ru-
menta l  data has centered pr imar i ly  on temperature data.
e rec ip i t a t i on  da ta  have  been  less  f requen t l y  s t ru t i n i zed  due
to inhomogenei ty  of  records,  d i f f icu l ty  in  ext rapolat ing
point  va lues to  a: :ea l  va lues and the greater  var iab i l i ty  in
both  space and t ime. However,  there have been some
excel lent  s tud ies of  prec ip i ta t ion h is tory  completed in
recent  years for  var ious par ts  of  the Amer ican West .
SeI Iers  (WOA )  examined temperature and prec ip i ta t ion
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f luctuat ions in  Ar izona and New Mexico s ince the 1g5os and
discovered a downward t rend in  prec ip i taL ion s ince Lggs,
approx imate ly  one inch per  36 years,  due a lmost  ent i re ly  to
a  dec rease  i n  w in te r  p rec ip i t a t i on .  Von  Eschen  (1959)
found a decrease in  prec ip i ta t ion in  New Mexico s ince r9 l5
accompanied by r is ing temperatures.

seve ra r  s tud ies  o f  ca r i f o rn ia  p rec ip i t a t i on  have  a l so
been  comp le ted  i n  recen t  yea rs .  pyke  ( fgOe)  no ted  de f i n i t e
f luctuat ions of  prec ip i ta t ion of  rerat ivery shor t  durat ion
( L g - 3 A  y e a r s ) ,  p a r t i c u l a r l y  i n  m o n t h l y  r a i n f a l l .  I n
addi t ion a sr ight  downward t rend in  the annuar  to ta ls  of
p rec ip i t a t i on r  pa r t i cu ra r l y  s ince  1915 ,  i s  apparen t  a t
s tat ions in  southern car i forn ia and arong the coast  o f
cen t ra l  Ca l i f o rn ia .  Some ve ry  sho r t  ( ] . t 1  yea rs  )  and
seemingry random f ructuat ions were a lso not iced in  annual
p rec ip i t a t i on  i n  Ca t i f o rn ia .  Granger  ( t g l l )  a l so  s tud ied
f luctuat ions in  prec ip i ta t ion in  lowrand cal i forn ia and
concluded that  whi re there have been s ign i f icant
f luctuat ions in  prec ip i ta t ion amounts over  the past  rag
years he courd see no regular i ty  in  wet  and dry cyc les that
wou ld  pe rm i t  p red i c t i ons  o f  f u tu re  p rec ip i t a t i on .

-  Prec ip i ta t ion and temperature f ructuat ions arong the
Br i t ish corumbia coast  were examined by crowe ( rgog)  who
noted a r is ing t rend in  mean annuar  temperature f rom rgaa
to  L95a  bu t  no  s ign i f i can t  i nc rease  o r  dec rease  i n  mean
annua l  p rec ip i t a t i on .

some of  these regional  s tud ies of  prec ip i ta t ion
f ructuat ions have incruded data f rom oregon and washington
s ta t i ons .  The  mos t  use fu r  work  fo r  s tuden ts  o f
prec ip i ta t ion in  the paci f ic  Nor thwest  is  that  o f  Bradrey
( tgZ6a ,  L976b ,  I 976c )  who  recons t ruc ted  the  p rec ip i t a t i on
his tory  of  the Rocky Mounta in s tates f rom inst iumenLal
da ta ,  i . e .  s i nce  abou t  Las6 .  us ing  ea r ry  reco rds  f rom a l r
the western s tates he was able to  document  var ia t ions in
prec ip i ta t ion for  the la t ter  har f  o f  the n ineteenth
century,  compar ing prec ip i ta t ion to tars  to  the decade of
the r95as average over  much of  the western uni ted s tates
f rom a t  l eas t  1865  to  Lg9g .  summers  LgTg-Lggg  were  d r i e r
than the 195Os.  Faf  Ls \^ 'ere very dry  at  t imes over  1arge
areas in  the la t ter  parL of  the n ineteenth century.  For
the ent i re  inst rumentar  per iod h is  anarys is  is  res l r i -c ted
to the s tates of  rdaho,  Montana,  wyoming,  u tah and cororado
and t t re  data are compared wi th  the Lg4r-Lg7g normal .  His
f ind ings  are  summar ized as  fo l lows:
5 1 3 ) :

( B r a d l e y  L 9 7 6 a ,  p .

G e n e r a l l y r  . p r e c i p i t a t i - o n  w a s  h i g h  i n  t h e  l g 9 0 s ,
I g I O s  a n d / o r  L 9 2 A s ,  L 9 4 A s  a n d  L 9 6 U s .  O t h e r
d e c a d e s  w e r e  r e l a t i v e l y  d r y ,  p a r t i c u l a r l y  t h e
I 9 3 0 s .  S p r i n g s  L 9 4 L - L 9 7 A  w e r e  w e t t e r  t h a n  t t r e
p r e v i o u s  3 g  y e a r s ,  b u t  t h e  p e r i o d  I B g l - 1 9 1 O  w a s
w e t t e r  t h a n  t h e  I 9 4 L - L 9 7 9  a v e r a g e s .  C o n s i d e r i n g
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summer preciPitat. ion, tg+t-I979 was probably the
most  anomalously  wet  per iod for  a t  least  110 years
and perhaps much longer. Over much of the Rockies
the I966s were ext raord inar i ly  wet .  Fal I
prec ip i ta t ion was except ional ly  low in  the L95As,
but  -  t t re  I94I -L969 average was st i l l  re la t ive ly
h igh,  though genera l ly  dr ier  than the l890s,  1910s
and  l92as .  w in te r  p rec ip i t a t i on  i n  recen t  decades
has been considerably  less t l .an was character is t ic
of  the la te tg th and ear ly  2AEh centur ies,  except
in  Idaho.  Recurrent  anomaly Pat terns,  centered
over  southern Idaho,  are character is t ic  o f  the
w in te r  reco rd .

When the ent i re  secular  per iod is  considered the
recen t  "no rma l "  i s  anoma lous ;  i n  pa r t i cu la r ,
sunrmer prec ip i ta t ion has been unusual ly  h igh and
winter  prec ip i ta t ion re la t ive ly  low.  One hundred
years ago the cl imate of the Rockies l^tas
character ized by wet ter  winters  and spr ings but
much dr ier  summers (and in  some areas)  dr ier  fa l ls
compared to the post-Lg4l cl imate of the region.

ANALYSIS

Precip i ta t ion Data Ser ies

The major i ty  o f  s tud ies concerned wi th  prec ip i ta t ion
data for  the secular  per iod have involved deta i led analyses
of  a  few widely  scat tered s tat ions or  have combined a number
of  s tat ions in to a reg ional  average.  Given the h igh degree
of  spat ia l  var iab i l i ty  in  Paci f ic  Nor t t rwest  prec ip i ta t ion i t
would be impossib le  to  generate a ret iab le ser ies for  the
ent i re  reg ion.  Instead,  in  th is  s tudy a dense network of
ind iv idual  s tat ions has been analyzed.

The reconstruct ion of  long- term prec ip i ta t ion data
ser ies in  the Paci f ic  Nor thwest  htas a more labor ious task
than was t t re  assembl ing of  a  A[-year  data base.  The h is tory
of  c l imato logica l -  observat ions in  the region is  wel I
desc r ibed  by  Roden  ( fgOO)  and  B rad ley  ( fgZ6a ,  L976c l .  They
have found no ind icat ion of  prec ip i ta t ion observat ions being
of f ic ia l ly  recorded in  Oregon or  Wastr ington pr ior  to  1849
when records were kept  a t  For t  Ste i lacoom near  present  day
Puyal Iup,  Washington.

In  the 1850s data were recorded at  severa l  s i tes on a
cont inuous basis ;  for  example at  Astor ia ,  For t  Da} Ies,  For t
Haskins and Fort YamhiII in Oregon and at Fort Vancouver and
For t  Wal Ia Wal la  in  Washington.  Ear ly  observers Were e i ther
surgeons at  mi l i tary  posts  or  vo lunteers repor t ing to  the
Smi lhsonian Inst i tu t ion.  In  L87g the coord inat ion of
observat ions and record keeping was t ransferred to  the Chief
Signal  Of f icer  in  the Depar tment  of  War.  The Signal  Serv ice
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mainta ined the network unt i r  I  i lury  lgg l  when the u.  s .
Weather  Bureau was establ ished.

unti l  the earry r89os the observing network was thus
sparse and the major i ty  o f  s tat ions estabr ished remained j -n
operat ion for  on ly  a few years.  For  the ent i re  n ineteent t r
century records of  more t t ran Lg years durat ion anywhere in
the western uni ted s tates are rare and the .vast  major i ty
were kept  for  less than f ive years.  However ,  as noted
ear l i e r ,  B rad ley  ( fgZOa,  I976c )  was  ab le  to  use  the
avai rable data to  present  a reasonabry deta i led p ic ture of
prec ip i ta t ion f ructuat ions over  the nocky tuounta in s tates
and the Paci f ic  Nor thwest  for  the years lg5 l - rg9o.  This
excerrent  s tudy shourd be consur ted by anyone in terested in
n ineteenth century prec j -p i ta t ion in  the Amer ican vrest .

. The approach in this study was to work excrusively
wi th  cont inuous prec ip i ta t ion data ser ies,  where poss ib le
those extending from some time in the nineteenth century up
to the present .  Af ter  the establ ishment  of  the weather
Bureau in 1891 ttre observing network became much more dense
and by Lgag there were approx imate ly  163 repor t ing s tat ions
in oregon and washington,  many o i  which have cont inued
uninterrupted to  the present  day. .

A network of  7a long- term stat ions was serected for
analys is ,  33 in  Washington and 37 in  Oregon.  For  most  of
the s tat j -ons,  data for  the ent j - re  per iod were obta ined f rom
crimatologicar Data - Annual summaries and from the
N.O essa ry  da ta  fo r  t he
ear ly  par t  o f  the record were taken f rom gut te t in  w of  the
u.  s .  weather  Bureau which inc ludes data f rom the
es tab l i shmen t  o f  s ta t i ons  un t i l  L93g ,  and  f rom Gree ley
( f8eg )  and  Gree ley  and  G tass fo rd  ( t8gg ) .  The  d i s t r i bu t i on
of  these stat ions ref lects  the set t rement  pat tern of  the
region and is  weighte, i l  toward the more popurated areas.
There fo re ,  i t  was  necessa ry  to  i nc rude  seve ra r  s ta t i ons
wi th shor ter  h is tor ies in  order  to  f i l t  out  the network
geograph ica l r y  ( t r ' i gu re  2a ) .  Th i s  ne twork  i s  l i s ted  i n
Tabre 5 wi th  the per iod of  cont inuous record for  annuar
(water  year)  prec ip i ta t ion,  the mean and standard deviat ion
for  t t re  per iod of  record and annual  to tars  for  the ext reme
years - -  the two wet test  and the two dr iest .

Each of  these prec ip i ta t ion data ser ies represer i ts  a
t ime ser ies a sequence of  observat ions af ranged in
temporar  order .  The study of  changes and f ructuat ior rs  in
c l ima t i c  e lemen ts  i s  essen t i a l r y  a  p rob lem in  t ime  se r ies
anarys is  and the amount  of  in format ion in  a ser ies depends
d i rec t l y  on  i t s  l eng th .
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Table 5
Long-Term Stations

(a l l  da ta  in  inches)

(OREGON)

Station
E-ooB llbany*

0304 Ashlantl

0328 As tor ia
WSO AP
( F t .  s t e v e n s

O417 Baker KBKR

O471 Bandon 2 f,lIE

6694 Bend

1176 Burns  WSO CI

1 4 3 3  C a s c a d i a

I755 Condon

1 8 5 2  C o r v a l l i s
S t a t e  U n i v .

2168 Dayv i l le

2277 DetroLt

244O Dafur

2693 Es tacada 2  SE

27O9 Eugene
WSO AP

3995 Fremont

3445 Grants  Pass

3770 Headworks ,
Port land Vt.

3827 Heppner

3847 Hermiston

Years Mean
tge-es-rgte ffir

L88g-t979 L9.62

l 8 s 4 - 1 9 7 9  7 5 . 8 9

1877 -1883  )

L89g-L979 11.32

1979 -1979  57 .5S

L9g3-L979 L2.23

1 8 9 3 - 1 9 7 9  r O . 8 9

L 9 g 9 - L 9 7 9  6 2 . L 2

L9ga -L979  L2 .74

L89g-L979 4q.46

1 8 9 5 - 1 9 7 9  L t . 7 g

L9ro-L979 74.95

r9 rs -1979  L2 .24

1 9 1 0 - 1 9 7 9  5 7 . 2 7

1 8 9 1 - 1 9 7 9  4 9 , 5 8

1 9 r S - 1 9 7 9

Lg9g-L979

r899 -1979
B .

L89S-L979

L9g7 - r979

L 9 . 5 0

3 9 . 3 4

as .5a

r 3  . 4 3

8 . 5 5

Max ( year )
6 1 . 2 5  (  r e 7 4  )
s9 .  ss  (  r8e4  )

2S.99 (  L9271
2 7  . e 3  (  1 9 5 6 )

LL2.e2(  1976 )
Lsg.22 (  1955 )

2L .32  (  1894  )
1 9 . 2 5  (  1 9 5 6  )

L56.73 (  1894)
L56 .54 (  r89s  )

22 .7s (L957 )
2 s  . 8 7  (  1 9 4 8  )

t 9  . 98  (L906 )
L7 .25 (L922 )

g 1  . 9 8  (  r 9 4 3  )
s r  . 7 9  (  r e 1 6  )

2 1  . 3 6  (  r 9 4 8  )
2 g  , 9 2  (  1 9 6 5  )

5 7 . 7 s ( L 9 7 4 )
5 8 . 8 2 (  r 9 7 1 )

2 s  . r 3  (  1 9 s 8  )
1 8 . 8 7 ( 1 e 4 8 )

LLg.49(L972)
L S 2  . 6 5  (  r 9 7  r  )

2L .43  (  1916  )
1 9 . 9 5 (  L 9 2 7 1

76  .98  (  r e56  )
7 6 . 7 7 ( 1 9 7 4 )

7 4 . r 8 ( 1 9 7 4 )
6 3 . 9 7  ( L 9 7 2 )

2 t . 94 (  r . 9s6  )
1 9 . 9 s ( r 9 6 5 )

sL .25  (  1956  )
49  .9s  (  1896  )

1 3 1  .  r S  (  r 9 3 3  )
r z s . g 2  (  1 9 4 3  )

2 s . 6 3  (  1 9 4 8  )
r 8 . 5 5  (  r 9 1 2  )

r 3 . 8 9 (  1 9 5 8 )
1 3 . 7 3 ( 1 9 7 4 )

Min (  year  )
2rI;@1l
28 .  r8  (  1944  )

8 . 3 6  (  r 9 s s  )
1 r  . 2 6  (  1 8 8 3  )

4 3  . 3 s  (  1 e 2 8  )
45  .  s r  ( 1977  )

s  . 8 9  (  r 9 r 9  )
6 . s 5 (  r e 3 7  )

27 .s7 (L924)
3 S  . 8 5  (  1 9 3 4  )

4 . 3 s  (  1 9 s s  )
6  . S e ( L 9 7 7  )

5 .24 (1924 )
5  . 3 8  (  1 9 2 9  )

43 .73 (L9771
4 4 . 5 5 ( r 9 7 3 )

6  . 6 3  (  r 9 3 9  )
7 . e s ( L 9 4 9 1

2 4  . 6 6 ( r 9 7 ?  )
24  .97  (  1944  )

6  . e7  (  1949  )
7  . 4 7  ( t 9 r 6 )

4 e . 7 s ( t 9 2 6 )
5 3 . 4 8 (  L 9 7 7 )

s . 5 3 ( L 9 7 7 1
7 . 2 L ( r 9 3 9 )

4 g  . r g ( L 9 7 7  \
40.LA(L924)

2 3 . 6 8 (  L e 2 4 )
23 .74 (L977  )

3 . 5 3 ( 1 9 s s )
4 . 5 2 (  r 9 2 9  )

r 3 . s 6 (  L 9 2 4 \
L 5 . s s ( L 9 7 7  )

s 3  . 3 2  (  1 9 2 e  )
5 7  . L 2 (  r 9 3 S )

8 . 2 4 (  r 9 3 e  )
9  . s 2 (  r 9 2 9  )

4 . 4 3 (  1 9 S 8  )
s . 4 8 ( r e 3 5 )

4 . 5 4

1 3 . 4 5

2 . A s

1 3 . 8 6

3  . 7 3

3  . 1 7

8 . 8 3

3 . 9 6

7  . 7 9

2 . 8 s

r 3 . 9 5

3 . 4 5

9 . 3 3

9 . L 2

3 . 4 6

8 .  g l

1 3 . 8 7

2 . 6 3

2 . 1 4
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Station-4gas 
Hooa River

E x p .  S t a .

4505 Klamath Fal ls
2 SSW

4622 Lacrande

4676 Lakeview
2 NNVE

5384 l , lcMinnvi l le

6O32 Newport

6546 Pend le ton
r{so AP

6749 Port land
KGW.rv

6883 Pr inev i l le

7268 R ivers ide

7331 Roseburg
KQEN

7500 Sa lem
VJSO AP

84O7 The Dalles

8797 Va le

8997 Wal lowa

9668 Wasco

9213 westonr

Years
remzg

1898-1979

1899 -1979

1885 -1979

1888-r979

L892-L979

Lggg-L979

r872-L979

1897-L979

1898 -1979

r878 -1979

r 8 9 3 - 1 9 7 9

1875 -1979

L892-L979

r9s4-L979

r9s8 -1979

Lggg-L977

(OREGON)

llean StDev
5Tl6s @

1 3 . 3 5  3 . 8 r

1 9 . 4 3  3 . 5 2

1 4 . 5 8  4 . 5 2

4 2 . 9 0  e . 9 s

6 8 . 1 1  L 2 . 9 3

l 3  . 1 3  2 , 9 9

42 .43  I  . 88

9 . 4 7  2 , 4 2

9  . I q  2 . 6 6

3 2 . 5 9  7  . 9 2

3 9 . 5 3  7 . 7 L

L 3 . 4 2  4 . g S

9 . 9 7  2 . 3 5

1 7  . 5 2  3 . 5 5

l l  . 6 5  2 . 6 9

2 2 . 5 4  5 . 2 9

Max ( year )
6F'6T1694)
50 .55(  t  see )

2 3 . r 8 ( L 9 2 7 l -
22  .79  (  r 9s5  )

29.s4(L9L2)
26  .As  (  1e r3  )

26 .L5 (L9s7  )
2 s . 2 4 (  1 8 9 4  )

65 .75  (  1897  )
6s.23(L9?A' , l ,

9 9 . 1 4 ( t 9 7 4 )
9 s . s 4 ( r e 6 9 )

2 s  . 2 s (  r 8 9 4  )
1 8 . 6 6  (  1 9 r 2  )

7L  .82  (  1883 )
6 9 . 5 1  (  1 8 7 5  )

1 6 . 2 8 ( 1 9 5 8 )
L 5  . 4 9  (  r e 7 8  )

r 6 . 2 4 ( 1 9 r 7 )
1 5 , 9 9 ( r 9 1 3 )

4 9  . 8 6  (  1 9 5 6  )
4 7 . 6 4 ( 1 9 7 4 )

58 .48 (  L974 )
s8  .42  (  18e4  )

24 .39  (  1881  )
24 .3L (  I8B/ t  )

r 5 . 4 8  ( L 9 5 4 )
L4  . s9  (  r 97S  )

2 3  . 7 L  (  1 9 s 6  )
2 3 . 6 9 ( l 9 s e )

1 7 .  s 9  (  1 9 5 1  )
r 7 . 3 5 ( 1 9 1 6 )

3 5  . 9 9  (  1 9 7 4  )
32.74(L9A4',l,

Min ( year )
L3=.Z,ri57.7)
L 4  . 7  4 ( L 9 2 4 )

5 .6 r  (  L926 )
7 . 2 L 1  l e 2 4 )

LO.4s (  1973  )
11 .93 (  L977 )

5  . 69  (  1924  )
6 .9e  (  L977  )

2 3  . 3 8  (  1 e 7 9  )
2 3  . 5 5  ( L 9 7 7  )

42 .?6  (  1977  )
43  . s5  (  1924  )

7 . 2 3 ( L e 7 3 )
7  .67  (  r e6s  )

2 7 . L 8 ( r 9 2 4 )
2 7  . 6 L (  1 9 7 7  )

4  . 9 8  (  1 9 3 9  )
s . s 8 ( r g s s )

4  . s L ( 1 e 3 e  )
4 .23 (L977  |

r 5 . 3 4 ( 1 9 7 7 1
r 8 . s 2 ( 1 9 2 4 )

2 9 . 3 7 ( r 9 7 7 )
24.48(L924)

4 .43 (  t977 |
5  . 3 8  (  1 e 6 8  )

3  . 6 r  (  r 94e  )
4 . 7 3 ( r 9 3 9 )

7 .76 (L929 )
e . 4 7  ( L e 2 4 )

6 .52(L977 )
6 . 6 s  (  r 9 2 9  )

L 2 , 2 3  (  1 9 2 9  )
1 3 . 0 3  (  r e 4 4  )
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S t a t i o n

OO68 Aberdeen

6176 Anacor tes

6?29 B la ine

9872 Bremer ton

1233 Cedar  Lake

] 2 7 6  C e n t r a l i a

1484 C learbrook

1 5 6 4  C I e  E l u n

1586 Co] fax  I  NW

1 5 5 0  C o l v i l l e

1 6 6 5  C o n c o n u l l y

2 5 6 5  E l l e n s b u r g

4154 Kennewick

4486 Landsburg

589I  Neah Bay I  E

6 6 3 9  O d e s s a

5 0 9 6  O t g a  2  S E

6 1 1 4  O l y m p i a
WSO AP

6624 Port Angeles

(WASHTNGTON)

Yeara l lean StDev

1 8 9 r - 1 9 7 9  8 2 . 5 9  L 2 . 5 6

I 893 - r979

1894 - I979

1898 - r979

1899 -1979

1 8 9 r - 1 9 7 9

L9S3-L979

I899 - r979

1 8 9 3 - 1 9 7 9

I898 -1979

196A- I979

1 8 9 3 - r 9 7 9

1895 -1979

L9S3-L979

1884 -  r979

19g4 -L979

L890-L979

1 8 7 8 - t 9 7 9

I879 - r979

2 6 . L 6  4 . 7 3

4 5 . 7 9  7  . 9 3

4 1 . 1 5  9 . 4 9

L O 4 . L 9  t 5 . 9 I

4 5 . 4 9  7 . 8 r

4 7 . 2 5  7 . 6 7

2 2 . 9 5  5 . 6 2

2 9 . L 4  4 . 2 7

1 6 . 4 3  3 . 4 2

L 4 . g s  4 .  r 3

8 . 9 7  2 . 4 2

7 . 3 5  2 . L 3

5 5 . 2 1  8 . 4 9

9 2 . 2 4  2 r . 3 2

9  . 9 2  2 . 5 4

2 9 . L 3  4 . 9 2

5 L . 2 0  7 9 . 3 2

2 5 . 5 4  5 . s 3

Mar ( year )

Lss  .e7  (  re33 )
l  os  .81  (  re56 )

3e  .44  (  r8e4 )
3 4 . 9 4 ( r 9 1 8 )

5e .44  (  1934 )
s s . 4 8 (  r 8 e 4 )

7 L . L 2 (  1 9 7 4 )
66 .99  (  re56 )

r 3 4 .  s s  (  r e r 6  )
r 3 3 . 3 3 ( 1 9 1 8 )

6 6  . 8 3  (  r 9 r 5  )
60 .691r9s6)

67.s5( re72)
6 3  . 6 2  (  r 9 6 4  )

3 9  . 5 7  (  1 9 s 9  )
3 8 . s s ( t e 7 2 )

3L .96  (  1894 )
3 r  . 0 6 (  1 e 4 8  )

2 5  . 3 9  (  1 9 6 9  )
24 .Lr (L974)

2 7  . r r  (  r 9 4 r  )
2 6 . 7 6  (  1 9 3 7  )

1 4 . 7 3  (  1 9 1 6 )
L 4 . L 7 ( L 9 s 7 )

r 5 . s 6 ( 1 9 4 8 )
L 2 . 4 7  (  1 9 1 6  )

7 4 . L 6 ( 1 9 4 8 )
7 3 .25(L972', t

r + s . 0 4 ( 1 e 7 5 )
r 4 s . 6 5 ( r 9 7 4 )

t 9 . 2 9  (  1 9 4 8 )
r 6 . 4 s ( r e 4 r )

40  .s2  (  1894 )
3 8 . 7 6  (  1 9 6 4 )

7 9 . s r ( ] 8 7 8 )
7 s . 5 6 ( 1 9 1 6 )

3 6  . 7 1  (  r 9 1 6  )
3 s . 8 9 ( 1 8 e 4 )

uin ( year )

5 5  . 7 7  ( L 9 7 ?  )
5 6 . 2 8  (  1 9 7 9  )

L 7  . 5 7  (  1 e s 8  )
L7.L4(L944)

2 5  . A 4  (  1 9 7 9  )
2 5 . 3 1  (  1 9 2 9  )

2 2 . 6 s  (  1 9 3 e  )
23 .3A(L944 )

7 6 . 9 2  (  1 9 3 0 )
7 6 . 2 s ( r 9 r 5 )

28  .88  (  1944  )
2 9 . 7 7  (  r E e r  )

3L .04 ( re29 )
3 r  . 5 4  (  r 9 7 9  )

1 2 . 7 A ( 1 9 7 7  )
L3.69( l -944)

Ls .28 (1977  )
1 1  . 9 8  (  1 9 6 6  )

L s . q 6 ( 1 9 2 9 )
LO.24 {L924 )

7  .22 (L93 r ' , )
7 . 7 9 ( r e 7 e )

4 . 2 s ( L 9 7  3 )
4 .25 (L9791

3 .76 (19A8)
3 . 8 5 ( r 9 0 9 )

39  .  s3  (1977  )
4s .49 (L930 )

5 7 . 7 L ( 1 9 7 e )
6 5 . e 9  (  1 9 3 7  )

4 . 6 7  ( L 9 2 e )
s . 1 3 ( 1 e 4 9 )

r 3 . 9 s  ( L 9 2 9 )
L9 .s9  (  1e7e )

2 7 . s r ( 1 9 4 4 )
3 r . 5 8 (  r 9 2 e )

1 4  . 9 9  ( L 9 4 4 )
l 5 . s l ( r 9 2 6 )
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s ta t ion

6678 Port Townaend

6789 PuIIman 2 Mil

7189 Rosa l ia

7488 Seatt le t fso*

7567 Sedro  WooleY

7773 Snoqua lmie
F a I  I s

7938 SPokane
tfso AP

8286 Tacoma
C i t Y  H a l I

8332 Tatoosh
Is land WBr

8773 Vancouver
4 NNE

8 9 3 I  W a I I a  W a l l a
wso cr

9gL2 WaLeYv i l le

9 2 3 8  W i l b u r

9465 Yak ina
WSO AP

Years

1894- r979

r892-L979

r979 - r979

I897 -1979

1899 -1979

rs82 -1979

r884 -1979

1879 -1956

1899 - r979

1 8 7 3 - 1 9 7 9

r89 r -1979

Lggg -1979

t9 tg -1979

(WASHINGTON)

Mean StDev

2 9 . 6 3  4 . 2 4

1 7 . 9 8  3 . 8 4

3 4 . L 4  6 . 3 9

46 .93  7  . 7?

5 8 . 3 1  L A . L 9

1 6 . s 8  3 . 7 5

3 8 . 1 9  7 . L 5

a Q . 4 7  1 3 . 7 1

3 8 . 6 5  6 . 6 4

1 6 . 1 3  3 . r 8

L L . O 7  3 . O 2

L 2 . 3 s  3 . S A

7 . 3 6  2 . L 2

Max ( year )

3 s . 3 6  (  r S 7 5  )
2 9  . 3 s (  1 8 7 5  )

3 r . s 5 ( r 9 s 9 )
2 9 . 6 8 ( t 9 2 7 ,

3L .72  (  1948  )
27  .23  (  18e7  )

5 7 . 3 7  ( 1 8 7 9 )
46.62 (  1948 )

6e.ss(  19s9 )
63  .57  (  re33  )

82  .36  (  1948  )
89.2L(L9721

2e.78(  r948 )
23  .89  (  18e7  )

5 3 . 6 0 (  1 8 9 4 )
52 .s4 (  r9S3  )

1 r 6 . S s ( r 8 7 9 )
Lr2.S2(L905)

55  .44 (L97  4 l
5 3  . 2 s  (  1 9 5 5  )

25 .46  (  r 877  )
2 4  . 5 5  (  1 8 9 4  )

2 3 . 8 4 (  1 9 4 8 )
L7  .49  (  1897  )

25 .26 ( re48 )
LB .s7  (  r 9g r  )

L 4  . 2 5  (  1 9 5 6  )
r 2 . s 8 ( L e 7 4 l

t l in  (vear  )

L O . 2 7  ( 1 9 3 S  )
r 2  . 5 5  ( L 9 2 4 )

r 3  . 1 9  (  r 9 ? 7  )
r 3 . 5 3  ( L 9 2 4 1

9.sr(  Lez2)
9 . 9 6 ( r 9 7 3 )

2 L . 2 s ( r 9 4 4 )
22 .58 -1  1929  )

3 r . 1 8 ( 1 9 7 9 )
3 r .34 (  L9291

3e .56 (1977 )
4 l  . 9 1  (  r 9 3 S )

8 .  ? 9  (  1 9 2 9  )
9 .83  (  L924 )

2 L  . 6 6  (  1 9 5 2  )
2 3  . 9 2  (  1 9 3 S  )

5 4 . 3 3 ( t 9 2 9 )
6 s . 9 9  (  1 9 3 7  )

2 5  . 7 2 ( 1 9 7 7  )
26 .se  (  1924 )

9  . 8 7  (  1 9 2 9  )
r a  . s s (  1 8 7 4  )

5 . 2 7  ( L 9 7 7 ,
5  . 73  (  L979 )

6 .48 ( L929)
6 . s 1 ( r e 3 0 )

3 .921L979 )
4 .  1 9  (  1 9 3 0  )

L874-r979 L9.24 3-Ag

* Stations not on 46--Year network

6008 AlbanY 44 39N L23 g6w
(a t i any  No .  2  s i nce  f963 )

9213  Wes ton  45  5ON I l 8  26w

7488 Seat t le  WSo 47 36N L22 2gu
(Seattle Eli lSU l{SO since 1972)

8332 Tatooeh 48 23N L24 44w
Is land  l f .  B .

EIev .  =  226 fee t

E lev .  =  Lggg fee t

E I e v .  =  1 4  f e e t

EIev .  =  lg1  fee t

124



Three components are genera l ly  recognized
s e r i e s :

a.  the over-a l l  or  long- term t rend in
the  secu la r  t rend ;

b.  f luctuat ions about  the t rend of
( cyc l i ca l )  o r  ape r iod i c  na tu re ;

c .  i r regu la r  o r  random va r ia t i ons .

in any t ime

t h i s  c a s e ,

a per iod ic

A  g rea t  va r i e t y  o f  s ta t i s t i ca l  t es t s  to  de tec t  and
def ine these components has been developed and ut i l ized by
numerous invest igators in  the f ie ld  of  c l imat ic  c t range.
There is  no quest ion that  research f ind ings of ten vary wi th
the form of  analys is  t t ra t  is  appl ied to  the data.  For  th is
reason t t r ree d i f ferent  approaches have been taken in  th is
study:  one to  detect  secular  t rend in  the annual  and
seasona l  p rec ip i t a t i on  se r ies i  a  second  to  de tec t
shor t - term t rends and f luctuat ions in  the ser ies wi th  a
f i l ter ing technique;  and a th i rd  to  compare annual  means
and var iab i l i ty  for  each decade wi th  those for  the ent i re
per iod of  record at  each stat ion.  Methods used here are
fa i r ly  rout ine and genera l ly  accepted as being appropr ia te
fo r  t he  ana lys i s  o f  c l ima t i c  change  ( t * l i t che t l  e t  a I  1966) .

Trend

The most  t ikety  a l ternat ive to  a to ta l ly  random data
se r ies  i s  usua l l y  some fo rm o f  t rend .  A  l i nea r  l eas t
squares  reg ress ion  i s  o f ten  app l i ed  to  de f i ne  a  t rend .
However ,  i f  a  non - l i nea r  t rend  ex i s t s  t h i s  t ec t rn ique  w i l l
no t  de tec t  i t .  I n  t h i s  s tudy  the  p resence  o r  absence  o f
t rend was thus tested for  in  two ways.  One is  the use of
the  Kenda I I  rank  s ta t i s t i c  (Kenda l l  L97g )  wh ich  has  the
po\ i ter  o f  detect ing a non- l inear  as weI I  as l inear  t rend.
Addi t iona1ly ,  the test  is  robust  - -  meaning that  depar tures
f rom a normal  d is t r ibut ion do not  mat ter .  The Kendal l  rank
s ta t i s t i c  ( " )  i s  de f  i ned  as  fo l l ows :

r = ( 7 )- t

T o  d e t e r m i n e  P ,  t h e  v a l u e  o f  t h e  f i r s t  t e r m  o f  t h e  s e r i e s ,
x t ,  i s  c o m p a r e d  w i t h  a I I  l a t e r  t e r m s  i n  t h e  s e r i e s  a n d  t h e

l;:" "": " : I " " * :; 
= 
" ; 

. ?i""u T3, ;1, " :;, " ??l'.?x; ;i? ": : : " ? rifi
aI I  subsequent  va lues  and so  on-  fo r  every  te rm o f  the
s e r i e s .

The rank  s ta t i s t i c  approx imates  a  normal  d is t r j -bu t ion
f o r  n  g r e a t e r  t h a n  L A  a n d  i s  u s e d  t o  a s s e s s  t h e  s i g n i -
f i cance o f  a  t rend by  compar ison w i th  the  va lue :

( T ) r = o l b
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where t^ is the desired probabil i ty level of the normal
a is t r ibr f t . ion for  a  two- ta i led t - test .  The va lue .o f  t  is
posit ive for an upward trend and negative for a downward
l rend.  The rank s tat is t ic  for  the annual  prec ip i ta t ion data
ser ies for  each stat ion is  noted in  Tab1e 6.  S igni f icance
of the statist ic at both the 9g percent and the more
res t r i c t i ve  95  pe rcen t  l eve l s  o f  con f i dence  a re  no ted .  The
resu l t s  a re  a l so  mapped  ( f i gu re  2 I ) .

I t  can be seen immediate ly  that  not  on ly  are
precipitat ion amounts around the Pacif ic Northwest
Lremendously  var iab le but  so too is  the d i rect ion of  change
over  t ime.  In  Oregon approx imate ly  hat f  the s tat ion data
se r ies  (16 )  y ie ld  a  pos i t i ve  l t - va Iue  and  ha l f  (2L l  a
n e g a t i v e  v a l u e . Five of  the posi t ive va lues are
s ta t i s t i ca l l y  s ign i f i can t  a t  t he  9g  pe rcen t  l eve l
(Headworks,  bet ro i t ,  Eugene,  Condon and Weston)  and f ive of
the negat ive va lues (Roseburg,  Fremont ,  The DaI Ies,
Pendleton and Baker) .  There is  no geographic  preference for
posi t ive or  negat ive t rends anywhere in  the s tate and no
f i rm re lat ionship wi th  record length,  a l though there is  a
tendency for  negat ive va lues at  the s tat ions wi th  the
Iongest  per iods of  record.  Astor ia  WSO AP, wi th  the longest
da ta  se r ies ,  has  a  nega t i ve  va lue  bu t  i t  i s  no t
s ta t i s t i ca l l y  s ign i f i can t .  A I I  s ta t i ons  w i th  a t  l eas t  LAg
years of  data show negat ive t rends,  s ign i f icant  a t  Roseburg
and  a t  The  Da l l es .  Th i s  i s  ce r ta in l y  due  i n  pa r t  t o  t he
inc lus ion  o f  t he  we t  decade  o f  t he  t880s .

In  the s tate of  washington a c learer  pat tern emerges
wi th regard to  changes over  t ime.  Of  the 33 ser ies tested
fo r  t he  rank  s ta t i s t i c  24  y ie lded  a  nega t i ve  va lue .  A
downward trend in annual precipitat ion for the last century
appears to  prevai l  throughout  the s tate.  However ,  on ly  s ix
o f  t hese  se r ies  a re  s ta t i s t i ca l l y  s ign i f i can t  and  the re  a re
severa l  s tat ions which exhib i t  a  pos i t ive t rend.  At
Bremerton and Seat t le-Univ .  o f  Wastr ington the t rend is
pos i t i ve  (  s ta t i s t i ca l l y  s ign i f i can t  a t  B remer ton )  ,  ye t  t hey
l re surrouncled.  by s tat ions wi t t r  s ta t is t ica l ly  s ign i f icant
downward t rends.  I t  is  c lear  that  any regional  or  s tate
average would cer ta in ly  be in f luenced by the group of
s tat ions se lected and the per iod of  record considered.  The
compar ison of  Tatoosh Is land WB and Neah Bay I  E is
i l lust rat ive.  These two stat ions,  i f i  c lose prox imi ty  to
each other ,  both y ierd a s ign i f icant  (95 percent)  rank
stat is t ic  pos i t ive at  Neah Bay I  E,  negat ive at  Tatoosh
Is land WB. The per iod of  record at  Tatoosh Is land is  on ly
through f  966.  A number of  unusual ly  \ r te t  years af ter  1966
are suf f ic ient  to  change the overa l l  t rend to  a pos i t ive
value at Neah Bay 1 E when the entire period to 1979 is
cons ide red .

L inear  t rend was a lso ca lcu lated for  a l l  s ta t ions (  for
both annual and seasonal data series) by the standard method
of  least  squares regress ion.  The s ign i f icance of  the

1 ? 6



Table 6
Trend Statist ics

Values in Inches per Year
Leve l  o f  S ign i f i cance

r r 9 5 t
t9gl

S ta t ion  (per iod  o f  record)  Rank Sta t is t i c  ( t )

(oREGON)

g g g B  A l b a n y  ( 1 8 8 4 - 1 9 7 4 )  - . 5 8 2
9 3 0 4  A s h l a n d  ( l 8 8 g - r 9 7 9 )  - . 9 6 6

9 3 2 8  A s t o r i a  t { S O  A P  ( 1 8 5 4 - 1 9 7 9 )  - . 1 1 1

9 4 1 7  B a k e r  K B K R  ( L A 9 6 - L 9 ? 9 )  - . 1 4 8 r *
O 4 7 l  B a n d o n  2 N N E  ( f 8 7 9 - I 9 7 9 1  - . S S A

O694 Bend (L993-L9791 - . tg l

1 1 7 6  B u r n s  l { S O  C I  ( 1 8 9 3 - 1 9 7 9 )  + . 5 6 L
1433 Cascad ia  (1999-1979)  - .9L6

t ? 5 5  C o n d o n  ( 1 9 0 8 - 1 9 7 9 )  + . 1 5 3 *
1862 Corva I I iB-Sta te

Regress ion  Coef f i c ien t
Annual Winter Suffiler

- . 9 3 4
- . s 2 4
+ . 2 3 8 * *
+ . L 3 9
- . 1 1 5
+ .235* *
- . 2 9 4 * *
+ . 9 L 3

+  .  1 3 I *
- . o 5 7
+ . 9 8 8

- . o 9 4

+ . 9 9 I

- . 9 2 3
- . a L 6
- .962*
- . s rB
- . 9 4 3
- .933 t
+ . g l t
- . 9 9 6
+ . 0 3 5 * *

+ . o L g
.ggo

+ .249* *
- . 9 3 6 *
+ . 0 8 6
+ .  l 2 g r *
+ . 9 4 7 r *
+ . g g g

+ . 1 1 9 *
- . 9 s 9
+ . 9 L 3

-  . 968*  *

+ . g L g
- . s L 6
+ . g g l
- . s 3 2
+ . 0 6 2
- . 9 3 4 *
- . s 2 2
+ .92 r * *
- . a L s
- .949*
+ . 9 2 4
- . o 5 r * *
- . s 6 L
+ . a I B
- . 9 r 4
+ . 9 3 5

- . 9 1 r  - . s I I
- . 9 r 3  - . o g r
- . a 4 4  - . 0 1 8 r *
- . 9L9* *  + .69 r
- . 925  - . 9L9*
- . s 2 3  - . g L g
+ . 0 I 1  + . O 9 2
+ . o 2 9  - . 9 2 9
+ . 9 5 5  + . 9 L 9

.sog  + .o99
- . s s 6  + . 9 6 5
+ . 2 L 9 * *  + . 9 3 9
- . o 2 2  - . 9 r 3 * r
+ . 9 7 4  + . 0 I 1
+ . 1 4 3 * *  - . A r 3
+ . 6 4 9 * *  - . 9 A 2
+ . o L z  - . 4 9 4

+ .  1 0 8 *  +  . 9 1  1
- . s s 4  - . 9 a 5
+ . g l g  + . 4 9 2

- . 9 6 2 * t  - . 5 9 5

+ . 4 I 2  + . g L O
- . 9 9 4  - . s I 2
- . 9 9 5  + . 9 9 7
- . 9 2 3  - . 9 9 9
+ . 9 6 5  - . A 6 3
-  . gL9*  *  -  . 0 I  5 *  *
- . 9 3 9  + . 9 9 8
+ . 9 1 5 *  + . A O 5
- . 9 L 2  . g o g
- . 9 3 3  - . 9 9 7
+ . 9 2 9  - . 9 9 5
- . 6 4 8 * *  - . 5 9 3
- . 9 a 3  + . 9 9 2
+  . 9 1 1  +  . O 9 . 7
- . s I 6  - . 9 o 2
+ . 9 2 8  + . O 9 9

U n i v e r s i t y  (  I 8 9 O - 1 9 7 9 )
2 I 6 8  D a y v i I l e  ( 1 8 9 5 - r 9 7 9 )
2 2 7 7  D e L r o i t  ( r 9 1 g - r 9 7 9 )
2446 Dufur (L9L6-L979)
2 6 9 3  E s t a c a d a  2  S E  ( 1 9 f O - 1 9 7 9 )
2769 Eugene wSO AP (189I -1979)
3 0 9 5  F r e r n o n t  ( 1 9 1 S - I 9 7 9 )
3 4 4 5  G r a n t s  P a s s  ( f 8 9 0 - 1 9 7 9 )
3779 Headworks ,  Por t land

W a t e r  B u r e a u  ( 1 8 9 9 - f 9 7 9 )
3 8 2 7  H e p p n e r  ( 1 8 9 6 - 1 9 7 9 )
3847 Hermis ton  (L9O7-L979)
4A63 Hood R iver  Exp.

S t a .  ( 1 8 8 5 - r 9 7 9 )
4566 K lamath  FaI ls

2  S S w  ( 1 8 9 8 - 1 9 7 9 )
4 6 2 2  L a G r a n d e  ( 1 8 9 9 - 1 9 7 9 )  - . A g t
4 6 7 O  L a k e v i e w  2  S S w  ( 1 8 8 5 - 1 9 7 9 )  + . 9 L 6
5 3 8 4  M c M i n n v i l l e  (  1 S 8 8 - 1 9 7 9  )  + . 5 7 A
6 9 3 2  N e w p o r t  ( 1 8 9 2 - 1 9 7 9 )  + . 9 6 9
6 5 4 6  P e n d l e t o n  W S O  A P  ( 1 8 9 9 - I 9 7 9 ) - . 2 L 9 * *
6749 Por t land KGw-Tv (LA72-L979)  - .533
6 8 8 3  p r i n e v i r l e  ( 1 8 9 7 - 1 9 7 9 )  + . L 2 7 *
7 2 0 8  R i v e r s i d e  ( 1 8 9 8 - 1 9 7 9 1  - . g d l
7 3 3 I  R o s e b u r g  K O E N  ( 1 8 7 8 - 1 9 7 9 )  - . 1 3 4 * r
7 5 9 0  S a l e m  w s o  A P  ( 1 8 9 3 - 1 9 7 9 )  + . 9 6 5
8 4 O 1  T h e  D a l l e s  ( 1 8 7 5 - 1 9 7 9 )  - . 2 5 8 * *
8 7 9 7  V a l e  ( L 8 9 2 - L 9 7 9 )  - . g t t
8 9 9 7  l { a l l o v a  ( L 9 O 4 - L 9 7 9 )  + . 9 7 9
9968 Wasco (L998- I979)  - .585
9 2 1 3  w e s t o n  ( f 8 9 9 - 1 9 7 9 )  + . 1 I 8 *
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Sta t ion  (per iod  o f  record l ) Rank Sta t ie t i c  ( ' l )

(wAsHrNGToN)

- . 9 4 6
- . L 2 6 *
- . 9 6 2
+ . 2 4 8 r ,
+ . 9 7 5
- . r 2 2
- . I I I
- . 9 9 2
- . o 4 t
+ . 9 4 2

Regress ion  Coef  f  i c ien t
Annual l{inter Sumner

gsgS
o L 1 6
s729
ga72
L233
t276
L4A4
L504
I  586
L65g
r665
2595
4 1 5 4
4486
5801
6939
6096
6 r 1 4
5624
6678
67A9
7 rgs
7 4AA
7507
7 7 7  3
7939
8286

+ . 9 7 5
- . L 6 9
+ .  r 4 5 r r
- . g L e
- . s 5 7

- . 9 4 2
- . o 3 9 * .
- , o 2 4
+ . 1 7 5 r r
- . 9 8 5
+ . 9 1 6
- . 9 4 4
- . s 2 7
- . 4 2 2
+ . 9 L 3
- . 9 L 4
- . g s a
+ . 9 9 9
+ . 9 7 I *
+ . L 4 7 *

.ags
- . 9 L 7
- . 9 5 7 t
- . 9 5 7 "
- . 928* *
- . a 9 2
- .928*
+ . 9 2 2
-  . 9 1 1
+ .987 t
- . 9 9 8

- .966* *

- . L 7 9 * '
+ .952 t

-  .  g l 9 * '
- . 9 r 7
- . 9 9 9
+ . 9 I 9

- . 9 3 4
- . 9 3 2 "
- . s L 3
+ .  l 5 2 r r
- . s 7 4
+ .  g I 5
- . 9 5 9
- . 9 2 r
- . o L g
+ .  o l 5
- . a s 4
- . o 9 5
+ . 9 o 5
+ . 9 4 7
+ . 1 2 6 *
+ . o 9 5
- . a L 4
-  .  o58 i
- . 0 4 7 "
- . 925* r
- . 9 s 5
- . 9 2 L '
+ . g g l
- . s r g
+ . o 9 2 * *
- . o 4 4

- .o58**

-  . 2 ] l r *
+ . 9 4 9

. . g L I
- . o L 4
- . 9 s 7
+,92' ,*

- . a 9 8
- . 9 9 6
- . g \ s
+ . 9 2 4 * *
- . s 7 3

.ggs
+ . 9 9 6
- . s 9 5
- . o s 2
- .aa r
- . o L g
- . o s 3
+ . 9 9 6
+ . 9 2 5
- . 0 r 1
- . 9 s 4
- . a s 3
+ . g g I
- . g r g *
- . s s 1
+ . 6 9 3
- . 9 9 7

. g g g

. g g g
+ . 6 A 4
- . a 9 3

- . g g a

- . 9 7 5 * *
+ . 9 I 2

- . 9 9 7
- . 9 6 2
- . s 4 2

, s g g

Aberdeen (1891-1979)
Anacortes (1893-1979)
B la ine  (1894 -1979 )
Bremerton ( f898-19?9)
Cedar Lake ( f899-1979)
cen t ra l i a  (189 r - r979 )
C lea rb rook  (  f 9S3 -1979 )
c le  E lLun  (1899 - r979 )
Col fax I  Nl {  (1893-1979)
co l v i l l e  (189S-1979 )

R o s a l i a  ( 1 8 9 2 - f 9 7 9 )
s e a t r l e  w s o  ( I 8 7 9 - 1 9 7 9 )

Conconu l ly  (L9gg- I979)  - .556
E r l e n s b u r g  ( 1 8 9 3 - 1 9 7 9 1  - . g S l
K e n n e w i c k  ( 1 8 9 5 - 1 9 7 9 )
L a n d s b u r g  ( 1 9 9 3 - 1 9 7 9 )
N e a h  B a y  ( f 8 8 4 - r 9 7 9 )
odessa (L904-L979)
o l g a  2 s E  ( I 8 9 0 - r 9 7 9 )
o lymp ia  l l so  AP  ( f 878 - f979 )  - . 135* *
Po r t  Ange les  ( f 879 - I979 )  - . 24q* *
Po r t  Townsend  (1874 -1979 )  - . I 44 * *
Pul l rnan 2 M{ ( f894- I979)  - .925

- . 9 7 9
+ . g L g

S e d r o  t f o o l e y  ( 1 8 9 7 - I 9 7 9 )  - . S 5 1
S n o q u a l m i e  F a I I s  (  1 8 9 9 - 1 9 7 9 r + . L 2 O
S p o k a n e  W s o  A P  ( f 8 8 2 - 1 9 7 9 1  - . g O l
Tacoma City

H a I I  ( 1 8 8 4 - 1 9 7 9 )  - . L 7 7 * *

8332 Tatoosh Is land
w B  ( r s 7 9 - 1 9 6 6 )  - . r 8 9 i *

8 7 7 3  V a n c o u v e r  4  N N E  ( 1 8 9 9 - f 9 7 9 )  + . O g L
8 9 3 I  W a I l a  w a l l a

w s o  c r  ( 1 8 7 3 - 1 9 7 9 )
9 0 1 2  t f a t e r v i l l e  ( 1 8 9 1 - 1 9 7 9 )
9238 w i lbu t  (L9AO-L979)
9 4 6 5  Y a k i m a  W S o  A P  ( 1 9 1 9 - 1 9 7 9 )

- . 2 9 8 r *
- . 9 L 4
- . 9 4 4
+ .  t g 8

1 2 8
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Figure 2I .  Resul ts  of  Trend Analys is  of  Long-Term Data
se r ies .  P rus  and  M inus  va lues  a re  fo r  Lhe  Rank -s ta t i s t i c
(  see Tabre 6)  .  c i rcre rnd icates s ign i f icance of  the s ta-
t is t ic  a t  the 9A percent  Level ;  Double Ci rc le  at  the 95
Percen t  Leve l .
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regress ion coef  f  ic ients  \ , fas evaluated wi th  a two- ta i led
t - tes t .  Resu l t s  a re  i nc luded  i n  Tab le  6 .  Fo r  annua l  da ta
the resul ts  are much the same as those for  non- I inear  t rend '

In  Oregon essent ia l ly  the same pat tern,  oE lack thereof ,
ex i s t s .  O f  t t r ose  reg ress ion  coe f f i c i en ts  tha t  a re

s igni f icant  a t  t t re  gO peicent  levet  seven are negat ive and
si i  are pos i t ive.  As wi th  the rank s tat is t ic ,  t t re  s tat ions
in the nor th Oregon Cascades (Headworks and Detro i t )  show a

s ign i f i can t  pos i t i ve  t rend ;  o the rw ise  resu l t s  a re  m ixed '

Regress ion  coe f f i c i en ts  fo r  w in te r  da ta ,  ds  expec ted ,  a re
unl formly s imi lar  to  those for  the annual  ser ies,  in  most
cases aC the same level  o f  s ign i f icance.  For  the suntmer
season t t rere is  a  tendency for  negat ive t rends to  occur  and
the  fou r  s ign i f i can t  (gA  pe rcen t )  t rends  a re  a l l  nega t i ve
and widely  scat tered through the s tate.

In  Wastr ington the analys is  of  l inear  t rend a lso y ie lds
near ly  ident ic i l  resul ts  to  the analys is  of  non- I inear  t rend
and wlnter  t rends mir ror  annual  t rends in  most  cases.  Only
t t r ree of  the sunmer ser ies were found to have s ign i f icant
reg ress ion  coe f f i c i en ts ,  two  nega t i ve  and  one  pos i t i ve .

Shor t -Per iod F luctuat ions

The  p r i nc ipa l  reaaon  tha t  i t  i s  so  d i f f i cu l t  t o  g lean

much usefut  in fbrmat ion f rom t rend analys is  is  that  there
a re  f l uc tua t i ons  w i th in  the  da ta  se r ies ,  t rends  tha t  occu r
over  shor ter  per iods of  t ime than t t re  ent i re  per iod of
record.  Tt re best  way to  observe these f luctuat ions in  the
da ta  i s  t o  s imp ly  p lo t  t hem as  a  t ime  se r ies .  Th i s  has  been
done for  i ihe 7-g long- term stat ions.  The ent i re  set  o f
g raphs  i s  co l l ec ted  i n  Append ix  E .  Fo r  L2  o f  t hese

s ta l i ons ,  even ly  d i s t r i bu ted  ove r  t he  two  s ta tes ,  seasona l
g raphs  a re  i nc luded  ( f i gu re  22 ) .

Due to the rapid f luctuat ions in  the data ser ies,  some
sor t  o f  f i f ter ing technique is  necessary to  a l low the
invest igator  to  "F"""  longer-per iod osc i l la t ions.  Smooth-
ing,  o t -  f i l ter ing,  o f  ths data wi th  moving averages is  a
common practice, the purpose being to attenuate ttre rapid
(h igh- f iequency)  waves in  the data ser ies wi t t rout  s ign i f i -

"an[ . ty  
a f fect ing t t re  s lower ( Iow-f requency compgnents) .  The

assumpt ion here is  that  the h igh- f requency osc i l la t ions are
e i t h e r  r a n d o m  i n  n a t u r e  ( i . e .  n o i s e )  o r  o f  n O  p a r t i c u l a r
s ign i f iCance.  Tt rus a "smoothed"  va lue is  mere ly  an est imate
of  what  the va lue would be i f  no ise were not  present  in  the
se r ies .  I f  we l I  de f i ned ,  l ong -pe r iod  osc i l l a t i ons  do  ex i s t
in  the ser ies the technique can a id in  reveal ing the i r  fqrm'

However ,  long-per iod var ia t ions are genera l ly  poor ly

de f i ned ,  pa r t i cu fa r f y  i n  p rec ip i t a t i on  da ta  se r ies  where  the
random component  of  var ia t ion is  qu i te  Large.  In  that  case
an ord inar j ,  (equal -weighted)  moving average is  inappropr ia te
and may evLn exaggerate long-per iod osc i l la t ions in  suct t  a

1 3 0



Time Series Graphs
Prec ip i ta t ion at

F i g u r e  2 2 .

of Annua1 (Water Year) and Seasonal
12 Long-Term Stations in Oregon and

Washington:

Oregon:

Washington:

A3g4 Ashland
A4L7 BaKer KBKR
2L68 Dayvil le
4679 Lakeview 2 NNW
6932 Newport
6749 Port land KGW-TV

Aggg Aberdeen
6114 Olympia WSO AP
667A Port Townsend
793A Spokane WSO AP
8931 Wal la  Wal la  WSO CI
9612  Wate rv i l l e  :

1 3 1
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way that  they appear  as prominent  cyc les or  quasi -cyc les.
Known as the Slutzky-Yule ef fect ,  th is  tendency can
introduce apparent cycles which have no physical
s ign i f icance.  Anot t rer  unfor tunate resul t  may be the
disp lacement  of  peaks and t roughs in  the t ime ser ies.  Ear ly
c l imato logica l  "cyc le hunters"  were of ten unaware of  these
pi t fa l ls ,  thus perpetuat ing myths of  non-ex is tent
pe r iod i c i t es  i n  c t ima t i c  da ta  (no t toway  1958 ,  M i t che1 l
1 9 6 4 )  ,

These undesi rab le ef fects  can be e l iminated by
modifying the weights in a moving average to create more
accurate response character is t ics .  One standard approach is
to set the weights proport ional to the ordinates of a
Gaussian (normal)  probabi l i ty  curve.  For  a n ine- term
weighted moving average the weights  are as fo l lows:

weight number

x i -4
* i - 3
*  r - 2
* i - 1
x i
x . ; i I
x  i +2
x i + 3
x i + 4

weight

. g L

. 9 5

. L 2

. 2 9

. 2 4

. 2 9

. L 2

. 9 5

. 6 L

This  form of  weighted average is  used because i t  is
re la t ive ly  easy to  in terpret  whi le  capable of  emphasiz ing
the  fo rm o f  any  osc i l l a t i ons .  The  f i l t e r  i s  essen t i a l l y  a
" Iohr  pass"  f i l ter  which a l lows tow f requency osc i l la t ions to
emerge unchanged whi le  at tenuat ing or  e l iminat ing those at
h ighe r  f requenc ies .

The graphs of  Appendix  E and of  F igure L2 represent  a
massive amount  of  data for  which i t .  is  d i f f icu l t  to
genera l ize and much of  the in terpretat ion must  necessar i ly
be le f t  to  the reader .  The s implest  approach here is  to
d iscuss the data in  the context  o f  eastern and western
Oregon and eastern and western Washington (d iv ided by the
crest  o f  the Cascades)  as they are arranged in  Appendix  E.

Western Oregon

The longest  record Iength is  that  o f  Astor ia  WSO AP
( 1854- f979) ,  which inc ludes data f rom For t  Stevens for  the
years 1877-1883.  An impor tant  observat ion that  s t rou ld be
made in i t ia t ty  is  that  the ser ies osc i l la tes rapid ly .  There
is  l i t t te  ev idence of  extended per iods of  e i ther  marked
dryness  o r  o f  marked  we tness ,  i n  con t ras t  t o  Granger ' s
( tg l t  )  f ind ings for  annual  prec ip i ta t ion in  lowland
Cal i forn ia.  Only  a f  ew st ror t  per iods of  years
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s igni f icant ly  above or  be low the long- term mean can be
ident i f ied as fo l lows z I92g-193I  \ r /as a dry  per iod;
I932-L935 was a wet  per iod as was f879-188I .  Otherwise the
extreme years tend to  occur  in  iso lat ion.

The moving-average l ine for the Astoria series reveals
many shor t - term t rends,  up to  about  46-yeats durat ion.
There is  an upward t rend f rom the 1850s to  the ear ly  t8g0s,
h igh l i gh ted  by  the  we t tes t  yea r  on  reco rd ,  LB76  ( l - Lz ,82
inches,  L48 percent  o f  the long- term mean).  The years
1882- f892 were qui te  dry .  Beginning in  the wet  per iod of
the I89Os there was a downward t rend to  the ear ly  L936s,
h igh l i gh ted  by  the  d r i es t  yea r  on  reco rd ,  L928  (43 .35
inct res,  57 percent  o f  the long- term mean).  yet  even dur ing
th is  per iod of  decreasing prec ip i ta t ion there were
osc i l l a t i ons  and  some ve ry  we t  yea rs ,  spec i f i ca l l y  1916  and
I92L.  Immediate ly  fo l lowing the dry years around I93A were
the very wet  years of  the mid- I930s.  From the per iod of
re la t ive wetness in  the I95As to the present ,  then,  was a
gradual  decrease in  annual  prec ip i ta t ion.

Cer ta in ly  any s tatement  ,as to  long- term t rend in  th is
da ta  se r ies  has  I i t t l e  mean ing .  Shor t -pe r iod  t rends  ex i s t
but  vary in  durat ion and magni tude.  There is  a  temptat ion
in t ime-ser ies analys is  of  th is  type to  look for  cyc l ica l
behavior  that  might  have some predic t ive va lue.  Spectra l
analys is  is  a  s tat is t ica l  technique commonly used to detect
per iod ic i t ies and such analys is  has been reserved for  a
subsequent  s tudy.  However ,  v isual  observat ions of  the
weighted-average l ine suggests that  for  much of  the record
there is  an approx imate 2T-year  per iod osc i l la t ion f rom one
dry per iod to  another  or  f rom one wet  per iod to  another ,
perhaps re la ted to  the 22-year  HaIe sunspot  cyc le thought
to ex is t  in  c l imat ic  ser ies in  the western two- th i rds of
the Uni ted States ( tn l i tc t re lL  1-97g) .  Wi thout  fur ther
analysis i t  would be inappropriate to corunent further on
the cyc le in  th is  repor t .

At the other stations on the Oregon coast the same
generar  pat tern ex is ts  as at  Astor ia  ar though t t rere are
some in terest ing d i f ferences.  At  Newport  s imirar  rhythmic
osc i l l a t i on  be tween  we t te r  and  d r i e r  pe r iods  occu rs ,  bu t  i t
courd a lso be sa id that  the per iod f rom the L93as to  the
l976s was one of  an upward t rend,  €r t  least  through the
ear l y  L97As .  A t  Bandon  2  NNE th i s  same pa t te rn  i s  c lea r ,  a
downward trend from the r9gas to the r93as forrowed by an
upward t rend f rom the L93as to  the r97as.  Another  caut ious
reference to  cyc l icar  behavior  wourd suggest  t l -e  so-cal led
Greissberg cyc le of  about  88 years (agee LgBa).  An anomaly
at  Bandon is  the sequence of  three ext remely wet  years,
1893-1895,  the la t ter  two each receiv ing I85 percent  o f  the
Iong- term normal .
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In the Wil larnette Va11ey, station series again show the
genera l  pat tern of  decreasing t rend f rom the L89As to the
L93As and increasing t rend f rom the I93As to the ear ly  of
m id  I976s ,  The  ea r l y  cen tu ry  t rend  i s  pa r t i cu la r l y  c lea r  a t
s tat ions such as Corval l is -State Univ .  and Albany and at  the
stat ions of  southwestern Oregon;  for  example,  Gfagts Pasg
and Roseburg KOEN. At several others a downward trend in
the ear ly  par t  o f  the record is  less apparent ,  but  the
increasing t rend in  the la t ter  ha l f  is  consis tent .  Stat ions
in the Cascades begin only  in  the I96As but  re f lect  the
shor t - t e rm t rends  o f  va l l ey  s ta t i ons  a t  s im i l a r  l a t i t udes .

For  western Oregon in  genera l  i t  can be sa id that
annua l  ra in fa l l  se r i es  exh ib i t :

a )  rap id  osc i l l a t i ons  f rom yea r  to  yea r ;
b )  ve ry  few  g roup ing  o f  unusua l l y  we t  o r  d ry  yea rs ;
c)  a  decreasing t rend f rom the I89Os to the 1930s,  more

so in  the southern hal f  o f  the s tate;
d)  an increasing t rend f rom the ear ly  L93As to the

e a r l y  o r  m i d  L 9 7 A s .

Eastern Oregon

The observat ions made for  the prec ip i ta t ion ser ies in
western Oregon are t rue in  parL for  eastern Oregonr  Heppner
in north central Oregon and Lakeview 2 NNW in south central
se rve  as  a  s ta r t i ng  po in t  f o r  d i scuss ion .  Dur ing  the  d ry
per iod of  the I93Os there was a sequence of  severa l  yearF
wel I  be low the Iong- term mean,  dt  Heppner  approx imate ly
L928-L937 and at Lakeview approximately 1928-1934. Indeed
at Lakeview the entire period from about L9L4-L934 was
unusual ly  dry .  At  Heppner  the years 19O8-19I1 were a lso
consis tent ly  dry .  Throughout  most  of  eastern Oregon the
1930s dry per iod was more pro longed than in  the westgrn par t
of  the s tate.  Sequences of  wet  years are a lso more obvious
than in  western Oregon.

The prevail ing downward trend from the I89As tp about
I93A is  seen in  most  of  the ser ies as is  the recovy f rom the
1936s to  the ear ly  L976s.  However  the upward t rend s ince
the 193Os occurred pr imar i ly  in  the fo l lowing decade and the
weighted-average l ine is  fa i r ly  s teady s ince then,  a l t t rough
interannual  f luctuat ions about  the mean have been large.

Burns WSO cI  prov ides a gqod example of  th is  pat tern '
The L89As were dry, unl ike western Oregon, and the downward
trend ex is ted f rom the L96As in to the I93gF.  The year  L9A6
was the vret test  on record (19.98 inches,  183 pel :cent  o f  the
Iong- term mean),  Recovery f rom th is  dry  per iod was rapid in
the 1936s and 194Os and f rom then unt i l  the rn id- I976s there
is no trend upward or downward. Wasco exhibits a very
steady annual  ser ies wi th  no d is t inct ly  wet  or  dry  per iods.
In  eontrast ,  o f  Weston in  nor theastern Oregon an upward
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t rend f rom the 193Os to the I976s is  c lear ly  noted.  yet  a t
Pendleton WSO AP, a lso in  nor theast  Oregon,  whi le  the
decade  o f  t he  I93As  i s  a l so  qu i te  d t y ,  t he re  a re  seve ra l
yea rs  i n  t he  subsequen t  decades  j us t  as  d ry  (e .g .  i - 9732
7 .23  i nches ,  55  pe rcen t  o f  t he  l ong - te rm mean)  and  the re  i s
cer ta in ly  no increasing t rend f rom the t930s to  L97As.  At
Baker KBKR, the steady downward trend from LA9O to I93g is
a l s o  v e r y  c l e a r .

For  the eastern hal f  o f  Oregon,  thenr  generd l izat ions
a re  more  d i f f i cu l t .  The  on l y  cons j - s ten t  f ea tu re  i s  t he
drought  of  the 1930s which was longer  in  durat ion than in
wes te rn  Oregon .

Western Washington

Certa in  aspects  of  the genera l  pat tern found in  the
prec ip i ta t ion t ime ser ies for  Oregon are a lso to  be found
for  those in  Washington.  The I896s were re la t ive ly  wet
throughout the state and there was a downward trend from
then unt i r  about  r93a,  fo l rowed by a quick recovery to
normal  amounts in  the ear ly  r93os.  The ensuing decades
st tow very I i t t le  un i formi ty  over  large regions of  the
s t a t e .

Por t  Angeles and Por t  Townsend,  two stat ions in  c lose
prox imi ty  on the nor th coast  o f  the Olympic peninsula,
se rve  as  a  use fu l  s ta r t i ng  po in t  f o r  a  d i scuss ion  o f  t ime
ser ies in  western washington.  At  por t  rownsend Lg3g was
the dr j -est  year  on record and a very prec ise turn ing point
between the downward t rend s ince the L89as and a subsequent
upward t rend last ing unt i l  about  I97A.  However ,  th is
la t te r  pe r iod  o f  i nc reas ing  annuar  p rec ip i t a t i on  d id  no t
occu r  a t  Po r t  Ange les .  I ns tead  the re  was  a  sma l l  bu t
s teady decr ine beginning in  the la te r94as and extending to
L979 .  The  d i f f e rence  i n  these  two  l oca les  assumed  to  be
under  the same combinat ion of  c t imat ic  contro ls  is  fur t t rer
ind icat ion of  the danger  in  genera l  iz ing t rends and
f ruc tua t i ons  i n  a  reg ion  o f  such  g rea t  spa t i a l  va r i ab i r i t y .

On the far norttrwest coast at Neah Bay and Tatoosh
rsrand there \ r rere severar  very wet  years between rB85 and
1992.  This  was the wet test  per iod on record at  Tatoosh
Is lan i l  ( through L966)  and at  Neatr  Bay only  three very wet
yea rs  i n  t he  r976s  exceed  the  va lues  o f  t he  we t  l 89os .  rn
L9g3  annuar  p rec ip i t a t i on  dec reased  d ras t i ca r r y  and ,  w i th
the except ion of  a  coupre of  average years in  the rg2gs,
remained very tow through r93a.  r f  there is  any t rend at
a r r  du r ing  th i s  pe r iod  i t  i s  s r i gh t t y  upward  f rom rga2  to
L93a,  again a contrast  to  th is  same per iod at  por t  rownsend
and Por t  Angeles.  At  Neah Bay an upward t rend cont inues to
the  p resen t "

A  d i s t i nc t  l ack  o f  co r re la t i on  i s  a l so  apparen t
between Neah Bay and Aberdeen, ttre other Washington coastal
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station. Unlike Neatr Balr Aberdeen experienced a decrease

in annual  prec ip i ta t ion 
- f rom 

L,AA to Lg3g.  The ser ies of

wet years occurrLd at both stations but at Aberdeen there is

no i-ndication of an upward trend over the last 4A years;

rather ttrere was an increase through the- L94As and since

then a fair lY steadY mean va'Iue '

P e r i o d s o f w e t y e a r s a n d d r y y e a r s a r e c e r t a i n l y t o t
unifonm throughout western Washing€on,. At '  Neah Balr for

example,  thre6 d is t inct  dry  per iods can:  be ident i f ied - :

appr lx imate l l r  Lgg4-LgL2,  Ig iz-Lg3A ,  and 1936-19 '39.  Each one

of  these var ies considerabty in  magni . tude at  o ther  s tat ions ' '

The ea.rtr ier of Lhe three in parLicrl lar is not to be found' at

severa l  locat ions.  The '  Ia t ter  two were more extensive and

in gerreral we,re separated by a series of very wet years in

the  ea r l y  L936s .

w i t h i n t h e P u g e t L o w l a n d t h e r e i s a f a i r l y h i g h d e g r e e
of uniformity in a-nnual precipitat ion patterns-. '  At Tacorna,

for e:<,ample, the common downward trend f rom ttre I896s to:

l .g'gg1 Occurired,. The yeairs ]929-1939 were the only

consecutive 1'""t" aecid6af y below normal for the entir 'e

period of retord, 1884- Lg7't .  Over the past four decades;

there has been essent ia l t l r  no c lear  t rend one way or  another

Iast ing more t t ran a few Years,
overa l l  Pat tern are geen at  (

pa r t i cu la r lY  the  ex i s tence  o f
To the nortn* a't Blaine th'e d:
o,ccur . However " 

ttt'e extreme \'
s t r ik ing,  three ext remely wet  years cuLninat ing in  1934

( 5 g . 4 4  i n c h e s ,  L 4 6 Z  o f  n o r m a l )  '

T ime ser ies for  those stat ions to  the easL s ide of  t l i le

puget  Lowland (Clearbrook,  Sedro Wooley,  Landsburg, ,  and

S"n5quafmi-e FatIs ) are much the same in their ternperal"

patt-ern. AII dramatical ly sltow t lre wet years of t l" middtr 'e

1930s wi th  dry  per iodJ imnrediatety  befone and af ter '

ei." ipitat ion v-af uls for the middtr e I94As t 'o ttre middle

I976s \rere quite steady, neittrer increasing nor i leereasi 'ng'

and  show a  d i s t i nc t  dec l i ne  i n  t he  l a te  L976s '

Eastern Washington

Many of the contrasts ttrat were noted between western

and eastefn Oregon a lSO ex is t  between western and eastern

Wastr ington.  Walerv i l le ,  centra l ly  located '  serves as a

;G;a i ;g  polnt  for  d iscuss ion.  Here the fa i r ly  widespread

trend of  decreasing annual  prec ip i ta t ion f rom t t re  1896s to

about  Ig3A is  seen,  cu lminat ing in  a sequence of  three very

d r y y e a r s l g 2 g - 1 9 3 1 . T h r o u g h ! h " t l l l s a n d L 9 4 6 s t h e r e w a s
an- u-pward trend which peaked in L948, the wettest year on

record (23.84 inct res ,  2L5 percent  o f  the long- term mean) '

Since about LgSg there have been f luctuations about the mean

but  l i t t le  ev idence of  an upward or  downward t rend.

148



The 1899s to  L93g downward t rend is  a  fa i r ly
pers is tent  feature throughout  eastern washington as seen
from the ot t rer  prec ip i ta t ion ser ies.  Except ions may be
noted for  odessa and yak ima wso Ap.  Also wi th  onry minor
except ions the years L929-r931 were the most  extensive dry
per iod on record.  By L94O there was a return to  average
prec ip i ta t ion throughout  eastern washington.  An upward
t rend f rom L94g to the r976s,  observed for  many rocares in
oregon,  is  found nowhere in  eastern washington.  rn  genera l
there has b-een a fa i r ly  constant  mean value over  the last
4A years.  Some stat ions exper ienced a dry per iod in  the
ear ly  I956s,  co inc ident  wi th  widespread drought  in  other
par ts  of  the country ,  and in  the middre l96as.  The rongest
record presented for  eastern washington is  that  o f  wal la
wal rs  wso cr .  There the Aa-year  per iod f rom rg4g to  rgTg
is remarkabre for i ts consistency when compared to the
en t i re  pe r iod  o f  reco rd .

A th i rd  method of  evaluat ing changes over  t ime is  to
ca l cu la te  bas i c  s ta t i s t i cs  fo r  t en -yea r  pe r iods  and  to
compare each per iod to  the ent i re  per iod of  record.
rnstead of  or  in  addi t ion to  an inconstancy of  the mean,  a
cr imat ic  f luctuat ion may a lso consis t  o f  a  change in  the
overarr  var iab i r i ty .  Therefore,  decadal  means and standard
deviat ions were carcurated for  a l r  rong- term stat ions and
data for  about  har f  the s tat ions are presented in  Table 7.

The  s ta t i s t i ca l  s i gn i f i cance  o f  changes  i n  the  mean
( t t ra t  is ,  whether  or  not  the decadar  va lue is  d i f ferent
than the rong- term value)  was determined by us ing cramer 's
test  (  tv t i tcher l  e t  ar  1966 )  ;  for  changes in  the s tandard
dev ia t i on ,  t he  F - ra t i o  t es t  was  used  (Cregory  1973  ) .  These
two  tes ts  a re  desc r ibed  b r i e f l y  as  fo l l ows :

(a )  To  app ly  Cramer ' s  t es t  x  and  s  a re  de f i ned
respecLive ly  as the mean and standard deviat ion of  the
en t i re  se r ies  o f  n  yea rs .  Fu r the r ,  x .L .  i s  de f i ned  as  the
decadal  ( lO-year)  mean to be compared wl th  x .  Then:

The  s tuden t ' s  t - s ta t i s t i c  w i th  (n -2 )  deg rees  o f  f reedom i s

Tk

( e )

n-2)

c a l c u l a t e d :

t t

1 4 9

( M )



Table 7

Decada l  S ta t i s t i cs  o f  Mean  and  Var iab i t i t y  (S tandard

Deviat ion) ,  Compared to  Long-Term Stat isL ics at  36 gtaLigns.

*va lue  s ign i f i can t  a t  90  pe rcen t  l eve l
* *Va lue  s ign i f i can t  a t  95  pe rcen t  l eve l
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-  5 . 6 e

-  4 . 2 4

-  6 . L 4

-  6 . S a

BaKer KBKR

x s

I I . 3 2

EASTERN OREGON

Burns WSO CI

x

-  r g . a 2

+  1 I . 9 5

+  I 2 . 2 L

+  I 2 . I g

-  7 . 9 7 * *

-  9 . 8 6

-  I S . B A

+  I 2  . 5 1 *

-  9 . 3 3 *
( n = 7 )

Condon

1 9 7 O s

1 9 6 9 s

1 9 5 0 s

L 9 4 A s

1 9 3 0 s

L92Os

I 9 I 6 s

L9OOs

1 8 9 0 s

+  1 2 .  1 5

-  L 9 . 2 7

+  1 I . 9 7

-  L L . g 7

-  9 .  r 7 * *

-  r s . g 9

-  r 1  . 3 1

+  1 1 i 9 8

+  1 3  . 9 0 r r

3 . 2 4

I  . 7 5 * *

3  . 6 6 *

2 . 6 4

2 . 2 4

1 . 8 5 *

3 . t 6

I  . 6 8 * *

3 . 2 L

s

. r 7

3 . 6 9

2 : 8 7

2 . 6 7

2 . 6 7

2 . A g

4 . 5 6

1 . g g * *

3 . 9 7

2 . 4 4

x

. 7 4

+  L4 .69

+  1 3 : 1 9

+  1 3 ; 8 2

+  1 2  . 9 8

-  l g .9g*

+  1 3  . 0 3

-  l 1 ; 8 6

s

3 ,  s 5

3 . 2 2

4 . 2 r

2 . 8 r

4 . 9 9

2 . 4 3

2 . 7 e

2 . 4 e
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L97gs

L96Oe

L95Oa

L94Oa

1939e

L92Oe

l9 lOs

L96Oe

189Os

I88Os

;

I . 7 g

-  LL .4g

-  1 1 . 3 9

+  L2 .82

+  L2 .26

-  L O . 5 6

-  r r . 6 7

-  L L . 3 g

+  L 2 . 9 2

+  L2 .L4

x

1 4 . 5 8

DaWi l le

Lakev iew

a

2 . 8 9

2 . 6 2

2 . 8 0

4 . g L * .

4 . 2 3 * *

1 . 8 9 *

3 . 6 5

2 . ? L

2 . 4 5

r  . 5 7 * r

+  1 1  . 5 8

+  L 9 . 7 6

+  1 2  . 3 6

+  l l . o t

-  9 . 3 8

-  9 . 2 5

-  4 . 7 4

x

9 . 4 7

a

. 4 6

3 . r 9

4 . L 2

5 . 4 4 t *

1 . 7 3 * *

2 . s 5

3 . 6 7

2 . 3 8 r

s

2 . 4 2

2 . 4 7

2 . 7  2

3  . 3 5 * r

2 . 5 5

I  . 8 6

2 . 6 6

2 . 4 9

1  .  l g * *

+  31 .24

-  39 .63

-  3 s . 6 4

-  29.44

- 26.63.

-  2 7 . 5 7

-  2 7 . 3 2

+  32 .25

+ 42.32r t

+  34 .46
( n = 5 )

+  L g . g g

-  5 . 1 5 r r

-  5 . 8 9 t

-  7 . 9 9

-  5 . 2 6 r *

-  7 . 3 5

+  8 . 9 5

-  6 . 5 7

+ LL.22r

+  9 . 9 8

4 . 3 5

2 . 9 8

3 . 3 r

3 -44

2 . 7 8

4 . 7 2

4 , 0 1

3  . 7 - ?

Fremont

P r i n e v i l  I e

4 . 4 7

Wal lowa

- te rm

s

4 . 5

4 . 7 5

4 . 6 6

3 . 9 2

3  . 4 5

3 . 9 2

3 . 3 8

2 . 4 8 * *

4 . 6 2

4 . 7 7

2 . 7 2 * *

x

L 7 .

L97Os

L966s

I 9 5 O s

1946s

I 9 3 O s

L92Os

I 9 I 6 s

L96Os

I89Os

I 8 8 6 s

+  1 5 . 4 4

+  1 5 . 8 4

+  1 5  . 9 8

+  1 5 . 4 8

-  L l  . 7 2 * *

-  r 1 . g l i *

-  1 1 . 8 1 * r

+  L7 .95*

+  L7 .92*

-  L4 "47(n *5 )

9 . 9 2

9 . 8 0

L 9 . 9 3 *

r 9 . 2 5

8 . 3 I

8 . 7 8

9 . g a

9 . 9 5

+  L 7 . 7 5

-  r 7 . 4 9

+  1 9 . 5 1 *

+  1 8 . 5 4

-  1 5 . 8 6

-  L6 .so

+  1 7 . 8 2

-  1 6 . 8 9
( n = 6 )

+

+ +

+

1 5 3



WESTERN WASHINGTON

Blaine

x

4 9 ,

Cent ra l ia
Aberdeen

L 9 7 O s

L966s

L95Os

L 9 4 6 s

I 9  3 6 s

L 9 2 g s

I 9 l O s

1 9 6 @ s

1 8 9 6 s

-term

- te rm

x

. 5 6

-  9 0 . 6 5

+  8 3 . 1 3

+  94 .9A

-  7 5 . 8 7 *

+ 89.64*

-  79 .26 t

-  a 9 . 4 3

+  8 7 . 6 6

+  8 5 . 2 1

5

L 2 .

1 9 . 9 3 * *

9  . 3 9

L2 .64

L 5 . 3 5

1 5 . 5 7 *

L3 .64

L s . 7 g

I  . 8 7

-  8 .  r r *

-  3 9 . 3 7

+  42 .64

-  39 .29

-  3 7 . 9 6

+ 44.42*

-  3 6 . 5 6 * *

+  4 t  . 5 9

+  4 L . 5 A
( n = 7 )

+  44 .58*
( n = 5 )

9 . 6 5 * *

6 . 7 6

6 . 3 2

6 . 3 r

9 . 3 7 *

7 . 7 t

5 . 5 4

3  .  r 3 * *

r I  . 3 8 *

4 . 9 7 t

8 . 4 5

6 . 7 9

9 . O g

I  . 4 1

L 9 . 6 3 '

) . o z

+ 14.32*

-  6 . 2 3 *

+  I I  . 6 q

-  8 , 4 8

-  9 . 6 0

-  9 . 2 4

-  9 . 3 3

-  5 , 9 2

-  9 . 3 9

+  r r  . 6 7

+

+

+

+

x

45 .49

+ 46.95

+  47 .96

+  4 7 . 6 8

-  4 1 . 3 8 *

-  45 .92

-  42 .87

+  4 7 . 4 2

+  4 6 . 9 I

-  4 4 . A 7

5 1 .

s

7  . 8 r

+

+

+

+

2 L . 3 2

OIga 2  SE

-  6 . 4 3

x

+  ? . 1 9

s

4 . 9 2. 1 3

I 9 7 6 s

1 9 6 0 s

L95Os

L 9 4 6 s

I 9  3 0 s

I 9 2 6 s

I 9  I O s

L 9 E O s

I 8 9 O s

1 8 8 6 s

+ Lg3.L2*

+  t95 ,72* t

+  L 9 2 . 7 8 *

-  8 6 . 8 7

-  8 5 . 2 3

-  75 .64* t

-  7  4  , 6 A * *

-  a4 .96

+ l -gg.go**

+  9 9 . 9 9
( n = 5 )

+  3 3 . 2 9 * ,

-  l 7  . 1 6

-  L2.82**

-  1 2 . 1 6 * *

+  2 2 . 7 8

-  r o . 9 9 * *

-  9 . 2 6 * *

+  2 4 . 5 3

-  1 6 . 5 6

-  1 9 . 3 5

-  29.04

+  39 .94

+  3 9 . L 3

-  2 7 . 2 8

-  2 7 . 8 L

-  26.96*

+  3 I  . 2 4

+ 29.49

+  3 1 . 3 0

7  . 9 7 * *

4 . 5 6

4 . L 7

5  . 4 8

4 . 4 9

5 . 9 2

4 . 4 L

4 . 3 1

5 . 9 5

-  59 .89

-  5 1 . ] 7

+  5 3 .  1 5

-  41.26**

+  5 3 . 3 5

-  45 .44 t

+  5 2 . 4 2

+  5 6 . 8 r *

+  5 2 . 9 8

-  4 9 . 5 6

1 5 4



- te rm 5 . 5 4 5 8 . 7 . L

L 9 7 6 s

I 9 6 0 s

1956s

1 9 4 6 s

1 9 3 O s

L 9 2 6 s

1 9 1 0 s

L 9 A g s

L89Os

1 8 8 6 s

-  2 3 . 5 3

+  2 5 . 7 7

+  2 7 . L L

-  22 .L9* *

-  22 .L9 . ,

-  2 2 . A L * r

+  2 6 . I O

+  2 6 . 3 7

+  29 .73* *

+  29 .7o* *

6  . 1 4

3 . 6 4

5 . 5 4

5 . 4 6

3 .42 t

4 . 3 3

5 . 2 5

3 . 3 2 '

4 . 3 5

3  . 6 5

+  1 6 . 6 r * r

-  8 . 9 3

-  9 . 7 2

+  1 2 . O g

+  1 6 . 6 8

-  6 . 3 7 *

-  8 . O 4

-  9 . 2 2

4 . 6 2 *

3  . 4 8

1 . 6 3 * *

4 . 5 2 *

2 . 4 r

4 . g o

3 . 6 2

2 . 3 5 *

-  3 6 . 4 1

-  3 6 . 9 4

-  3 7 . 6 9

-  3 6  . 5 3

-  3 7  . 1 3

-  3 1 . 6 8 * *

+  3 8 . 7 8

+  43 .62* *

+  44 .49* *

+  3 8 . 5 2
( n = 5 )

8 . 2 3

4 . 8 4 *

I  . 6 1

6 . 8 6

e . 2 5

5 . 6 4

6 . 3 3

6  . 1 5

5  . 8 8

5 . 7 6

5  ; 4 7 *

2 . 6 7 ,

2 . 9 5

6 . 9 6 * *

5  . 9 4 *  *

3 . 4 4

3 . 4 7

2 . r 3 * *

CIe Eltan

+  6 1 . 4 9

+  5 1 . 5 5

+  6 2 . 6 L

-  5 7 . 9 A

-  56 .79

-  52.62*

-  5 4 . 7 4

-  5 7 . 8 5

EASTER.LI WASHINGTON

Colv i l  Ie

+  I 7 . 3 4

+  L8 .96

+  L 5 . 7 2

-  L 6 . 2 7

-  1 3 . 9 5 * *

-  t 5 .  1 3

-  1 5 . 9 1

+  1 8 . 1 3

Conconully

x s

- te rm

x

t .9

L97 As

L96Os

1 9 5 0 s

194Os

1936s

1 9 2 g s

1 9 1 6 s

19Obs

+  23 .98

-  2 2 . 3 3

+  2 3  . 5 5

-  2 0 . 9 7

-  2 9 . 2 7

-  2 2 . L L

+  2 4 . L 2

+  2 4 , 6 2

9 . 7 1 * *

3 . g g * *

7  . 92 * t

5  . 6 6

2 . 3 4 * *

5 . 6 9

5  . 1 5

4 . 7 A

+

+

-  1 4 . 3 1

-  1 3  . 7 r

+  1 5 . 9 8

+  1 6 . 3 6

-  1 3 . 4 5

-  L 2 . 7 7

+  1 . 5 . 3 8

+  1 6 . 4 6

1 5 5



Kennewick Odessa

s

. r 3

x

9 . . 6 3 4 . 2 s

L970s

I95gs

1 9 5 @ s

194gs

l93Os

L92gs

1 9 I 0 s

1900s

L896a

7  . 5 4

7  . O 5

7  . 7 2

g  . 6 1 * *

6  . 1 4 r

7  . 6 9

7  . 8 9

6 . 3 9

5 . 3 s
( n = 5 J

2 . L 9

2 . 4 8

r . 7 g

3  . 2 8 i *

L . 2 7 * *

I  . 8 7

2 , L 4

2 . A 5

r  . 6 5

-  9 . 3 4

-  9 . 4 5

+  I O . 5 7

+  L 2 , g O ' *

-  8 . 9 4

-  9 .  r 3

+  L q . 2 4

-  9 . 5 1
( n = 6 )

2 . 6 5

2 . g g

2 . 6 9

4 . 4 8 * *

1 . 8 7

2 . 7 9

I  . 5 9 * *

] . 3 8 r *

+  2 q . 8 7

+  2L .48

+  2 L . 5 5

-  L 9 . 5 7

-  1 8 . 9 8

-  1 9 " 3 3

-  1 .9  . 92

+  22 .98

+ 22.84*

4 . : 1 5

3 . 9 2

5 . 5 q *

4 . 5 1

3 . 2 2

5 . ? 4

3 , 2 4

4 . 3 2

3  . 9 5

L97 As

1968s

1 9 5 0 s

1946s

1 9 3 0 s

L 9 2 g s

1 9 1 6 s

1966s

1 8 9 6 s

1 8 8 0 s

I876s

+  L 6 . 4 2

+  L5 .41

+  1 8 . 9 4 *

+  1 7  . 5 2

-  L 2 . 3 2 * *

-  1 3 . 4 4 * *

-  1 4 , 3 s

+  I 6  . 7 I

+  I 7  . 9 2 *

+  1 8 . 5 6 * *

3 . 7

4 . 4 5

2 . 9 9

2 . 6 8

5 .  r 5 *

2 , 2 L * *

3  . 8 3

2 . 6 3

2 . 8 7

3 . 8 s

3 . 2 2

+  1 6 . I 5

-  L ' . O O

+  1 6 . 4 5

+  L 6 . 5 2

-  r  3  . 4 7 r *

-  L 5 . O 6

+  1 6 , 2 4

+  1 6  . 7 4

+  I 7 . 9 9 *

+  I 7  , 7 5 *

-  1 5 . 9 9
1 n = 6 )

3 . 4 6

2 . 9 5

2 . 7 2

2 . 9 7

I  . 5 2 * *

3 . 6 5

2 . 7 2

3  . 1 8

3 . 6 2

2 . 7 t

6 .  l 4 * *

x

7 . 3 6

7  . 4 4

7  . 4 2

8  . 8 9 t  *

? . 8 1

6  . 3 8

6  . 5 s

6 . 9 7

. t

3  . 0 5 *  *

t , 7 g

2 . 5 2

r . 9 2

1 '9 l

1  , 5 9

2 . O g

- te rm 6 . O 8

W a l l a  W a l l a  w S O  C I

x

1 6 . 1 3

Yakima wSO AP

+

+

1 5 5



The resul t ing va lue of  tk  is  then tested for  s ign i f icance
at  the 9A percent  and 95 i iercent  levels  of  conf idence.

(b )  The
v a r i a n c e  ( s 2 )
formula used

F-rat io  test  involves a compar ison of  the
of  two data ser ies of  d i f ferent  lengths.  The

i s :

f =

The value of  F is  then referred to
F-d is t r ibut ion and the s ign i f icance of  the
at  the appropr ia te leveI  o f  conf idence.
presented in  Table 7 are summar ized below

( r r )

a table of the
rat io  determined

These data as
for  each decade.

L 9 7 A s

Western Oregon. Stations throughout the Wil lamette
vaI Ie@oasta l  area received above average
prec ip i ta t ion,  s ign i f icant ly  in  the mid-Wi l lametLe Val ley
where Corval l is  and Eugene exper ienced the i r  wet test  decade
on record.  In  southwestern Oregon (Ashtand,  Grants pass
and Roseburg)  prec ip i ta t ion was s l ight ly  be low average.

Prec ip i ta t ion in  the decade of  the L97As was
undeniably  the most  var iab le on record.  AI I  s ta t ions
exper ienced greater  than normal  var iab i l i ty  and at  most  o f
these  the  depar tu res  a re  s ta t i s t i ca l l y  s ign i f i can t ,  ha l f  o f
t hem a t  t he  95  pe rcen t  l eve l .

Eastern q legqn.  Prec ip i ta t ion at  most  s tat ions was
above@ average.  However ,  none of  these va lues
a re  s ign i f i can t  and  a t  two  s ta t i ons ,  Bu rns  and  Dayv i l l e ,
the decadal  average is  s t ight ly  be low that  for  the
long - te rm.

Al - though var iab i l i ty  was genera l ly  greater  than normal
for  most  o f  the region,  i t  was not  dramat ica l ly  so as in
western Oregon.  fn  fact ,  Er t  Dayvi l le  in  Fremont
var iab i l i ty  was less than normal .

Western WasJr ington.  prec ip i ta t ion was s l ight ly  be low
averaf f iy  o f  s tat ions.  However ,  the only
decadal  va lue s ign i f icant ly  d i f ferent  f rom i ts  average was
Neatr Bay wtrere i t  was wetter than average.

As in western Oregon precipitat ion was the most
var iab le of  any decade on record.  Values were wel t  above
ave rge  a t  a l l  s ta t i ons ,  s ign i f i can t l y  so  a t  a l l  bu t  Tacoma.
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Eastern  wash ing ton .  Prec ip i ta t ion  \ r tas  s l igh t l l y  above
averaff i  of  stat ions and very near average at
the  o thers .  None o f  the  depar tu res  o f  decada l  va lues  are
s t a t i s t i c a l l y  s i g n i f i c a n t .

Var iab i l i t y  reached i t s  h ighes t  va lueg on  record ,  we l l
above normal  a t  a I I  s ta t ions .  A t  about  ha t f  o f  these the
d e p a r t u r e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .

L96As

western oregon.  Prec ip i ta t ion was genera l ly  above
average everff i-ere except at Ashland and Roseburg in
southwest  Oregon.  However ,  un l ike the L97As none of  these
values are s ign i f icant  a t  the 95 percent  level  and only  at
Newport  for  the 90 percent  level .

Prec ip i ta t ion to ta ls  were ext remely consis tent  dur ing
the decade.  Wi th the except ion of  Ash1and,  prec ip i ta t ion
va r iab i l i t y  a t  a l l  s ta t i ons  was  be low  no rma l ,  t he  va lues
being s ign i f icant  a t  the major i ty .  The contrast  wi th  the
L97As  j - s  s t r i k i ng .

Eastern Oregon.  Prec ip i ta t ion was near  average
throu@gion,  about  ha l f  the s tat ions being
s l ight ly  above average and hal f  s l ight ly  be low.  At  no
stat ions were the depar tures f rom average stat is t ica l ly
s  i g n i f i c a n t .

The re  i s  no  cons i s ten t  pa t te rn  o f  va r i ab i l i t y .  Abou t
hal f  t t re  s tat ions show h igh var iab i l i ty  and about  ha l f  show
Iow.  Low va lues  a re  s ta t i s t i ca l l y  s ign i f i can t  a t  Bake r  and
Hood River ;  t t re  h igh va lue at  Condon is  s ign i f icant .

Western Washington.  Prec ip i ta t ion was above average
every@coma. Again, Neah Bay was the only
s ta t i on  w i th  a  s ign i f i can t  depar tu re ,  expe r ienc ing  i t s
wet test  decade s ince the L89As.

Low var iab i l i ty  typ i f ies the region as in  western
Oregon .  A t  a l l  s ta t i ons  the  va lues  a re  be low  ave rage ,
s ign i f icant ly  a t  three of  t t rese in  the Puget  lowland
Centra l ia ,  Olympia and Tacoma.

Eastern washington.  The decade was genera l ly  near
avera@If  the s tat ions record ing s l ight ly
above averge prec ip i ta t ion and hal f  s l ight ly  be low.  In  no
case are the depar tures f rom the average s ign i f icant .

Low var iab i l i ty  is  dominant  in  the region.  Howev'er ,
two stat ions,  Colv i l le  and Kennewick had h igher  than averge
var iab i l i ty .  The low value at  Colv i l le  is  the only
s i g n i f i c a n t  v a l u e .

1 5 8



Western Oregon.  Wi th the except ion of  Ashland a l l
s t a t i f f i a v e r a 9 e p r e c i p i t a t i o n , s i 9 n i f i c a n t I y s o
at  severa l .  At  Headworks,  Newport ,  Roseburg,  and Bandon i t
was the wettest decade of the twentieth century and was the
most  un i formly wet  decade s ince the 1880s in  western
Oregon .

L 9 5 6 s

Throughout most
va r iab i l i t y  a re  found ,
contrast ,  the three
(Ash tand ,  Gran ts  Pass ,

of  the region low values of
none  o f  t hese  s ign i f i can t .  I n

stat ions of  southwestern Oregon
and Roseburg) show very high

decadal  va lues on record at

and the
v a l u e s
B a k e r ,
was the

va r iab i l i t y ,  t he  h ighes t
Ash land  and  Gran ts  Pass .

Eastern Oregon.  This  was the most  un i formly wet
decadff i t ieth century as i t  was in the western
hal f  o f  the s tate.  Wi th the except ion of  Hood River  E.  S.
aI I  s ta t ions show wel I -above average prec ip i ta t ion,
s ign i f i can t  a t  P r inev i l l e  and  Wa l lowa .

HaI f the s tat ions in  the region show low var iab i l i ty
other hal f  high variabi l i ty . However , t tre high

are  s ign i f i can t  and the  low va lues  are  no t .  A t
Fremont  and Pr inev i l le  var iab i l i t y  fo r  the  decade

h ighes t  on  record t  a t  F remont  i t  was  the  second
h ighes t  decada l  va lue  on  reco rd .

Western Washington.  Prec ip i ta t ion was genera l ly
avera@tion of  Tacoma and Bla ine,  but
at  Neah Bay was the va lue s ign i f icant ly  above average.
pat tern then was essent ia l ly  the same as in  the L96As.

Var iab i l i ty  was unremarkable wi th  about  ha l f
s tat ions showing below normal .  OnIy the low value at
Bay  i s  s ta t i s t i ca l l y  s ign i f i can t .

Eastern Washington.  This  was the
al I  s ta t ions exper ienced above averge

only decade in which

two of these, Spokane and Yakima,
s ign i f icant  and Yakima exper ienced i ts
the century.

Western  Oreqon.  Most  s ta t ions  rece ived be low average
preciff i i f icantly at corvarris and Newport for

above
only

The

the
Neah

prec ip i ta t ion.  At
the va lues are

wetLest  decade of

Var iab i l i t y  was  genera l l y  be low normal ,  the  depar tu re
a t  C o l v i l l e  b e i n g  t h e  o n l y  o n e  o f  s i g n i f i c a n c e .  H o w e v e r ,
o f  the  th ree  s ta t ions  w i th  h igher  than nor rna l  var iab i l i t y ,
t h e  v a l u e s  a t  t w o  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  ( C t e  E I u m
a n d  P u I I m a n ) .

L 9 4 A s
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both of  which i t  was the dr iest  decade on record.  Yet  a t

Headworks and Ashtand prec ip i ta t ion was above average,
indeed the wet test  decade on record at  Ashland '

wi th  the except ion of  Headworks,  var iab i l i ty  a t  a l l

s ta t ions wAs less than normal  but  the only  s ign i f icant
va lues are at  the two coasta l  s ta t ions,  Bandon and Newport .

Eastern oregon.  In  contrast  tO wesLern oregon,
preciff i  mostly above average througtrout the

iegioir, much as i t  was in the L95As. Only Baker. and Hood

n ive r  E .  S .  show s l i gh t l y  be low  ave rage  p rec ip i t a t i on .

At  the major i ty  o f  s tat ions var iab i l i ty  l r /as below
normal ,  s ign i f i iant  on ly  at  Fremont .  At  three of  the

stat ions va lues were above normal ,  s ign i f icant  a t  Condon and

D a y v i I I e .

Western Washinqton.
srariffiy
A b e r d e e n ,  C e n t r a l i a  a n d
d r i e s t  d e c a d e  o n  r e c o r d .

V a r i a b i l i t y  w a s  g e n e r a l l y  b e l o w  a v e r a g e ,  n e g a t i v e

d e p a r t u r e s  a t  s i x  o f  t h e  s t a t i o n s ,  p o s i t i v e  a t  t h e  o t h e r

t h r e e .  o n l y  t h e  l o w  v a l u e  a t  N e a h  B a y  i s  s i g n i f i c a n t .

Eas tern  Wash ing ton .  Wet te r  than average cond i t ions

were  f f io - th i rds  o f  the  s ta t ions  record ing

above average prec ip i ta t ion .  A t  Kennewick  and Odessa the

v a l u e s  a r e  s t a t l s t i c a l l y  s i g n i f i c a n t  a n d  i t  \ r t a s  t h e  w e t t e s t

d e c a d e  o n  r e c o r d  a t  t h e s e  t w o  s t a t i o n s .

V a r i a b i l i t y  w a s  w e I I  a b o v e  n o r m a l  a t  m o s t  s t a t i o n s ,

seven ou t  o f  t f te  n ine .  A t  t t r ree  o f  these,  in  fac t  the

p o s i t i v e  d e p a r t u r e s  w e r e  s i g n i f i c a n t  a t  t h e  9 5  p e r c e n t
- Ieve t .  

On ly  a t  WaI Ia  Wal la  and Yak ima were  the  depar tu res

s l i g h t l y  n e g a t i v e .

Dry  cond i t i ons  P reva i l ed  a t  a l l
exceeded  on l y  i n  t he  I92As .

Olympia WSO AP exPer ienced the i r

t 9  3 0 s

Western Oregon.  Prec ip i ta t ion was below average at  a l l

s t a t i @ d w o r k s w h i c h a p p r o x i m a t e d t t r e I o n g - t e r m
average.  f .ow values at  the two coasta l  s ta t iOns are

s igni i icant  a t  the 95 percent  leveI  and for  Roseburg and

Co iva l l i s  a t  t he  gg  pe rcen t  l eve l .  I t  shou ld  be  no ted  tha t

at  Ast .or ia  (data not  inc luded)  on the nor th coast  t fue decade

$ras wet ter  than average.  Thus dry condi t iOns \ r tere not  as

extensive as would appear  f rom the data presented.

var iab i l i ty  a t  Headworks was s ign i f icant ly  above

normal .  Otherwise va lues are predominant ly  negat ive,  but

t t re  magni tude of  the depar tures is  not  great '
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Eastern oregon.  Prec ip i ta t ion was wel l
at aff i  showing dry condit ions
prevalent throughout the region. Lovtt values
n ine  s ta t i ons  a re  s ta t i sL i ca t t y  s ign i f i can t ,
95 percent  level .  At  most  o f  the s tat ions
dr iest  decade on record.

below average
to have been
at  f ive of  the

three at the
this was the

Variabil i ty was consistently below normal throughout
the region,  a l l  depar tures being negt ive.  However ,
s ign i f icant  va lues occur  only  at  two of  the s tat ions.

Western Washington. Decadal averges show a range from
signi f icant ly  above average to s ign i f icant ly  be low average.
I t  was  re la t i ve l y  d ry  a t  a  ma jo r i t y  o f  s ta t i ons ,
s ign i f i can t  a t  Po r t  Ange les .  I n  con t ras t  p rec ip i t a t i on  was
signi f icant ly  above average at  Aberdeen and Bla ine.

Var iab i l i ty  depar tures were a lso mixed a l though a
ma jo r i t y  were  pos i t i ve .  H igh  va r iab i l i t y  was  s ign i f i can t
at  Aberdeen and Bla ine.

Eastern Wastr ington.  UnI ike western Washington,  the
easte@tate was everywhere ext remely dry .
Prec ip i ta t ion was below average at  a I I  s ta t ions,  the
depar tures being s ign i f icant  a t  four  of  the s tat ions.  F ive
of  the n ine s tat ions exper ienced the i r  dr iest  decade on
reco rd .

Var iab i l i ty  v /as low at  a I I  s ta t ions except  Conconul ly
where the h igh va lue is  s ign i f icant  a t  the 95 percent
Ievel .  Of  the e ight  s tat ions wi th  negat ive depar tures,
fou r  o f  t hem a re  s ign i f i can t  a t  t he  95  pe rcen t  l eve l .

L 9 2 6 s

Western Oregon.  This  was the dr iest  decade on record
wi th regard to  spat ia l  extent .  AI I  s ta t ions show below
average prec ip i ta t ion,  four  of  these s ign i f icant  a t  the 95
percen t  l eve l .  A t  seve ra l  s ta t i ons  i t  was  the  d r i es t
decade  on  reco rd .

Var iab i l i ty  depar tures were mixed wi th  about  ha l f
above normal  and hal f  be low.  OnIy the posi t ive va lue at
Ashland approaches stat is t ica l  s ign i f icance.

Eastern Oregon.  The spat ia l  extent  o f  ext remely dry
condi f f iy  s l igh l ly  less than in  the I93Os.
Dayvi I Ie  and Condon show average prec ip i ta t ion but  a I I
o thers are weI I  be low average,  s ign i f icant  on ly  at
Lakeview.

Unl ike  the  dry  decade o f  the  I93As,  the  dry  I92Os d id
not  exh ib i t  par t i cu la r ly  low var iab i l i t y .  S ta t ion  va lues
are  about  even ly  d iv ided be tween pos i t i ve  and negat ive
d e p a r t u r e s .
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Western Washington.  Prec ip i ta t ion was wel I  be low
avera@s, s ign i f icant ly  so at  a l l  except
Centra l ia .  I t  was the dr iest  decade on record for  the
region as a whole and for  many of  the ind iv idual  s tat ions.

Var iab i l i ty  depar tures were evenly  d iv ided between
posi t ive and negat ive va lues.  Ho\^ tever ,  the only  t \do
s igni f icant  va lues are at  Neah Bay and Snoqualmie Fal ls  a t
which var iab i l i ty  was less than normal .

Eastern Wastr ington.  Prec ip i t ion was below average at
al l  f f inly at Spokane is the departure
s ign i f i can t .  Wh i l e  d ryness  was  ex tens i ve  i t  does  no t  aPpear
to have been as severe as in  western Washington.

At  none of  the n ine s tat ions is  the depar ture f rom
normal  var iab i l i ty  s ign i f icanL.  Tt rere is  a  tendency for
above normal  va lues at  the major i ty  o f  s tat ions.

l-9LAs

Western Oregon.  In  genera l  prec ip i ta t ion was near  the
tong@ throughout the area. The majority of
s tat ions were.  s l ight ly  be low average,  but  a t  no locat ion do
the decadal  va lues depar t  s ign i f icant ly  f rom the long- term
average .

Var iab i l i ty  waS below normal  for  a l l  s ta t ions except
Newport. At the thto stations in the extreme southwest part
o f  t he  s ta te ,  Ash land  and  Gran ts  Pass ,  t hese  l ow  va lues  a re
s ign i f i can t  a t  t he  95  pe rcen t  l eve l .

Eastern Oregon.  Al though not  as severe as in  the L92As
and @ondit ions were prevalent througtrout the
area,  much more sO than in  western Oregon.  Wal lowa ! ' /aS
sl ight ly  above average,  Baker  and Burns near  average,  and
a I I  o the rs  be low  ave rage .

A t  t he  ma jo r l t y  o f  s ta t i ons ,  va r i ab i l i t y  was  beLow
normal ,  s ign i f  icant  a t  three of  s ix  s tat ions.  At  the ot r rLer
three s tat j -ons var iab i l i ty  was above normal .

western wlsh ington.  The major i ty  o f  s tat ions received
sl ig@e prec ip i ta t ion,  none of  the va lues
s ta t i s t i ca l l y  s ign i f i can t .  I n  con t ras t ,  d t  Neah  Bay  i t  was
the  d r i es t  decade  on  reco rd .

Negat ive depar tures f rom normal  var iab i t i ty  were
dominant .  Only  two stat ions show h igh vaf iab i l i ty .
However ,  d t  Cen t ra l i a  t he  h igh  va lue  i s  s ign i f i can t .

the decade
Iong- te rm

Eastern Wastr ington.  Wi th regard to  annua l  p rec ip i ta t ion
Departures from the

between those above
\^ras qi l te unremarkable.

mean are d iv lded evenly
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average and those below.  None of  the depar tures are
s ign i f i can t .

Var iab i l i ty  depar tures are dominant ly  negat ive,  on ly
Colvi l le among the nine stations experiencing above normal
var iab i l i ty .  However ,  d t  none of  the s tat ions are the
v a l u e s  s i g n i f i c a n t .

19AAs

Western Oregon.  Depar tures f rom average prec ip i ta t ion
wereff int throughout the area, being divided
between those above and those below their long-term
average.  Two values are s ign i f icant  a t  the 9g percent
Ievel ,  Grants Pass above average in  the sout t r  and Headworks
below average in  the nor th.

I t  was cer ta in ly  the most  s tab le decade on record wi th
a l l  s ta t i ons  expe r ienc ing  ve ry  l ow  va r iab i l i t y .  The
depar tures at  seven of  the n ine s tat ions are s tat is t ica l ly
s ign i f i can t ,  f ou r  o f  t hem a t  t he  95  pe rcen t  l eve l .

Eastern Or_egon.
o u t @

Wet condit ions were dominant through-
Five of  the seven stat ions show

prec ip i ta t ion  we l l  above average,  s ign i f i can t  a t  Burns  and
Lakev iew.  Pr inev i l le  and WaI lowa were  s l igh t ly  be low
a v e r a g e .

Var iab i l i t y  depar tu res  were  mixed,  four  o f  seven be ing
n e g a t i v e .  L o w  v a l u e s  a t  B a k e r  a n d  P r i n e v i l l e  a r e
s i g n i f i c a n t  a t  t h e  9 5  p e r c e n t  l e v e l .

Western  Wash ing ton .  Th is  decade was s imi la r  to  the
191oma jo r i t y  o f  s ta t ions  rece ived above
average prec ip i ta t ion ,  the  va lues  s ign i f i can t  a t  O lympia
WSO AP and Tacoma. Two stat ions, Neah Bay and Snoqualmie
F a l l s  w e r e  s l i g h t l y  b e l o w  a v e r a g e .

Wi th  the  except ion  o f  Neah Ba l r  a l l  s ta t ions
exper ienced be low normal  var iab i l i t y .  A t  two s ta t ions ,
B la ine  and Olympia ,  these low va lues  are  s ign i f i can t  a t  the
9 5  p e r c e n t  l e v e l .

Eas tern  Wash ing ton .  The major i t y  o f  s ta t ions  rece ived
sr ig6@ab-6Fe average prec ip i t i t ion-bu t  in  no  case was i t
s iEn i f i can t ly  d j - f fe ren t  Lhan the  long- te rm average.  Those
f e w  s t a t i o n s  d r i e r  t h a n  n o r m a l  w e r e  a l s o  o n l y  s l i g h t l y  s o .

The major i t y  o f  s ta t ions  exper ienced be low normal
v a r i a b i l i t y ,  s i g n i f i c a n t  a t  t h r e e  s t a t i o n s .  A t  t w o  o f
these,  Conconu l ly  and Odessa the  negat ive  depar tu res  are
s ign i f i can t  a t  the  95  percent  leve l .  pu l lman was above
normal  and a t  Wal la  Wal la  var iab i l i t y  was  equa l  to  the
l o n g - t e r m  v a l u e .
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l 89Os

on.  At  Eugene and Por t land prec ip i ta t ion
below average,  in  contrast  to  the other

stat ions which were a l l  above average.  In  fact ,  d t  Roseburg
and Bandon i t  was the wet test  decade on record (  1880-1979)  ,

Depar tures f rom normal  var iab i l i ty  were mixed.  At  f ive
o f  t he  e igh t  s ta t i ons ,  depar tu res  were  nega t i ve ,  s ign i f i can t
at  Eugene.  Of  the three posi t ive va lues,  on ly  that  a t
Bandon  i s  s ign i f i can t .

Eastern Oregon.  Of  the f ive s tat ions wi th  data
a v a i f f i w e I 1 a b o v e a v e r a g e p r e c i p i t a t i o n f o r t h e
decade.  Two of  these va lues,  Er t  Baker  and Hood River  E.  S.
are s ign i f icant  a t  the 95 '  percent  level  and i t  v ras wet test
decade on record.  Burns was a sharp contrast  to  these wi th
p rec ip i t a t i on  s ign i f i can t t y  be low  ave rage .

Var iab i l i ty  depar tures were mixed,  pos i t ive at  three
stat ions and negat ive at  two.  The only  va lue reaching the
95  pe rcen t  l eve1  o f  s ign i f i cance  i s  t he  nega t i ve  va lue  a t
D a y v i I l e .

Western Washington.  The decade was qui te  wet  wi th
deca@al ly  wel l  above average.  The va lues
at  B la ine,  Neah Bay,  Por t  Angeles and Tacoma were
s igni f icant ly  wet ter  than average.  OnIy at  Centra l ia  was i t
s l i gh t . l y  d r i e r  t han  ave rage .

Var iab i l i t y  was  genera l l y  1ow,  nega t i ve  depar tu res  a t
seven  o f  t he  n ine  s ta t i ons .  On ly  a t  Aberdeen  i s  t he  va lue
s ign i f i can t  even  a t  t he  9A  pe rcen t  l eve l .  A t  B la ine  and
Olga var iab i l i ty  was s l ight ly  above normal .

Eastern Washington.  Prec ip i ta t ion at  Kennewick was
sr ig@ but  at  the other  three s tat ions i t
was s ign i f icant ly  above average.  Decadal  averages at
Pul lman and WaI Ia Wal la  were the greatest  on record.

None of  the depar tures f rom normal  var iab i l i ty  were of
s ign i f icance;  two were posi t ive and Lwo negat ive.

188Os

Western  Oregon.  A t  a l l  four  s ta t ions  w i th  da ta  fo r  th is
deca@on was above average w i th  the  va lue  a t
P o r t l a n d  s i g n i f i c a n t  a t  t h e  9 O  p e r c e n t  l e v e l .

Bandon and Roseburg both experienced sl ight ly below
normal  var iab i l i t y  wh l - Ie  a t  Ash land and Por t land the
depar tu res  were  pos i t i ve  and s ign i f i can t  a t  the  9g  percent
1 e v e 1 .
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Eastern Oregon. OnIy f ive years of  record are
the

than
avaiff i iew and Hood River E. s. Thus, for
year  1885- f889 Hood River  E.  S.  was s l ight ly  wet ter
average and Lakeview s l ight ly  dr ier  t t ran average.

Variabir i ty was srightly higher ttran normar at Hood
River  and s ign i f icant ly  be low normal  at  Lakeview.

western washington.  The decade was qui te  wet  at  por t
nngeff iy above average at Neah Bay.
Precipitat ion at Tacoma bras near i ts long-term mean and at
Olympia s l ight ly  be low average.

var iab i r i ty  depar tures were arso mixed and none of  the
values are s ign i f icant .  At  orympia var iab i l i ty  was
srightly above normar and at the bther three stl t ions
va lues  were  s l i gh t l y  be low  no rma l .

Eastern washington.  At  the only  two stat ions for  which
data@kane and waf ia  wal lar  prec ip i ta t ion
was  s ign i f i can t l y  above  ave rage .

variabi l i ty at both stations vras rower than normal
a l though nei t t rer  depar ture is  s ign i f icant .

I 8 7 A s

oregon.  on ly  data f rom por t rand is  avai lab le and i t
shows an ext remery wet  decade,  in  fact  the wet test  on
record.  Reference to  the t ime ser ies p lot  o f  Astor ia  j_n
Appendix E wilr show that at that rong-term station i t  was
also the wet test  decade on record (  fgSa- fg7g)  .  The decadal
varue of  var iab i l i ty  a t  por t rand was sr ight ly  above normal .

Washing ton . Data  is  ava i lab le  on ly  a t  WaI Ia  Wal la  and
it irljIEaEes condit ions approximately equal to the
Iong- term mean. V a r i a b i l i t y  a t  W a I I a  W a I I a  w a s
excep ' t i ona r l y  h igh ,  s ign i f i can t  a t  t he  95  pe rcen t  l eve r .
However ,  the sample here is  on ly  s ix  years.

Summary

The one obvious concrusion that can be made about
changes in  pac i f ic  Nor thwest  prec ip i ta t ion over  the past
lgg years is  that  one shourd not  genera l ize t rends and
f ruc tua t i ons  i n  a  reg ion  where  spa t i a l  va r i ab i l i t y  i s  so
g r e a t .

The analys is  of  rong- term t rends aL 76 s tat ions in  the
Paci f ic  Nor thwest  ind ica les t t ra t  there has been no uni form
increase or  decrease in  annual  prec ip i ta t ion throughout
Oregon.  In  Washington there t ras been a tendency for
dec l i n ing  to ta rs  ove r  t he  l as t  Lga  yea rs .  However ,  on l y  a
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very  few o f  the  t rend s ta t i s t i cs  a re  o f  a  magn i tude to  be

s t a t i s t i c a t l y  s i g n i f  i c a n t  .

s tudy  o f  f i l te red  t ime ser ies  shows tha t  in  sp i te  o f

rap id  osc l l la t ions  f rom year  to  year ,  shor t  te rm t rends  in

the  ser ies  do  ex is t .  A  downward  t rend f rom the  l -a t te r  par t

o f  the  n ine teent t r  cen tury  un t i l  about  L93g is  a  fea ture
noted  a t  most  s ta t ions  th roughout  the  Pac i f i c  Nor thwest
a l though there  are  some except ions .  From the  L93As to  the

L97As an  upward  t rend fo r  s ta t ions  in  western  Oregon is  a

dominant  fea ture .  Yet  in  o ther  a reas  the  las t  4A years  have

f l u c t u a t e d  a r o u n d  a  f a i r l y  c o n s t a n t  m e a n  v a l u e .  S e q u e n c e s
of  wet  and dry  years  in  the  western  reg ions  have been few,

w i th  ex t reme years  tend ing  to  occur  in  i so la t ion .  Eas t  o f

the  Cascades wet  and dry  cond i t ions  have been more  pro longqd

and have var ied  cons iderab ly  in  dura t ion  and magn i tude f rom

one p lace  to  another .

A  c o m p a r i s o n  o f  d e c a d a l  m e a n s  a n d  v a r i a b i l i t y  a l s o

makes i t  c lear  tha t  f luc tua t ions  in  mean annua l
prec ip i ta t ion  and in  the  var iab i l i t y  about  the  tnean have no t

been cons is ten t  f rom one par t  o f  the  Pac i f i c  Nor thwest  to

another .  The da ta  ind ica te  tha t  the  on ly  cons is ten t  decada l

a n o m a l i e s  a r e  t h e  e x t r e m e l y  h i g h  v a r i a b i l i t y  o f  t h e  L 9 7 f r s ,
the  wet  decades o f  the  1890s and I95As and the  dry  decades

o f  t h e  L 9 2 A s  a n d  1 9 3 0 s .  T h e r e  i s  n o  a p p a r e n t  t e n d e n c y  f o r

depar tu res  f rom t t re  long- te rm mean to  vary  e i ther  in  un ison

or  in  oppos i t ion  to  depar tu res  f rom long- te rm var iab i l i t y .

I n  c o n c l u s i o n ,  i t  i s  o f  i n t e r e s t  t o  c o n s i d e r  t w o

s e l e c t e d  e x t r e m e  y e a r s ,  s p e c i f i c a l l y  t h e  u n u s u a l l y  w e t

w i n t e r  o f  1 9 5 6  a n d  t h e  u n u s u a l l y  d r y  w i n t e r  o f  L 9 7 7  ( f i g u r e

23) .  Th is  compar ison  wou ld  suggest  tha t  the  ex t reme

c o n d i t i o n s  o f  d r y  y e a r s  o r  s e a s o n s  t e n d  t o  b e  m o r e

widespread t t ran  the  ex t reme cond i t ions  o f  wet  years .  In

w in te r  1956 much o f  the  reg ion  rece ived more  than L4g
p e r c e n t  o f  n o r m a l  p r e c i p i t a t i o n  a n d  a t  s e v e r a l  s t a t i o n s  i t

was  the  wet tes t  w in te r  dur ing  the  4A year  normal  per iod t  ye t

a t  many s td t ions  i t  was  on ly  s l igh t ly  wet te r  t t ran  normal .

In  cont ras t ,  w in te r  L977 was un i fo rmly  d ry  th roughout  the

Nor thwest .  A lmost  w i thout  except ion  i t  was  the  dr ies t

w in te r  o f  the  46  year  per iod .  Muct r  o f  Lhe reg ion  rece ived
b e l o w  4 b  p e r c e n t  o f  n o r m a l  w i n t e r  p r e c i p i t a t i o n .  T h i s

re la t ionsh ip  genera l l y  ho lds  t rue  fo r  o ther  abnor rna l l y  wet

a n d  d r y  y e a r s .
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Vf. CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

r t  i - s  c r i t i ca r  t o  rea r i ze  tha t  va r i ab i r i t y  i s  aninherent  character is t ic  o f  er imate,  a  character is t ic  theworrd has become much more fami l iar  wi th  in  recent  years.
rn the Paci f ic  Nor thwest  the var iab i r i ty  o f  prec ip i ta t ion
ig unusuar ly  great ,  both spat iar ry  and over  a wiae range oft ime  sca les .  These  va r ia t i ons  mus t  be  g i ven  ca re fu l
cons ide ra t i on  i n  a l l  aspec ts  o f  wa te r  resou rce  p rann ing .

In  th is  s tudy month lyr  s€dsonal  and annualprec ip i - ta t ion character is t ics  were examined for  a  dense
network of  244 ct imatorogica l  s tat ions in  oregon,
washington and adjacent  areas.  The pr i rnary data base
deveroped for  anarys is  incrudes monthty  f rec ip i ta t iontotars for  the 46-year  base per i -od Lg4g-rg7g.  The month ly
data were fur ther  combined in to winter  (october  t t r rough
Apr i r ) ,  sunrmer (uay through september)  . r ra  

" " " " " r  
(water

y e a r )  t o t a l s .

va r ious  s ta t i s t i cs ,  desc r ip t i ve  and  i n fe ren t i a r ,  we reca lcu ra ted  to  de f i ne  aspec ts  o f  va r i ab i r i t y .  r r r .  keystat is t ics  are the mean and the var iab i t i ty  ab6ut  the mean,exp ressed  by  the  coe f f i - c i en t  o f  va r i a t i on .  Th ree  d i f f e ren t
formats were used to summar ize th is  mass of  data:  a  set  o fi sop le th  maps  dep ic t i ng  means  and  coe f f i c i en ts  o f  va r i a t i on
for  ind iv iduar  months,  seasons and the water  year ;  annuarp ro f i res  o f  mon th l y  means  and  coe f f i c i en ts  o f  va r i a t i on  a t
43 s tat ions;  and a set  o f  isocorr  maps showing in ters tat ion
co r re la t i ons  on  a  mon th l y  and  se .sona l  bas i s .

_ The spat ia l  pat terns of  prec ip i ta t ion were shown to bea funct ion of  the in ter rerated in f luences of  three dominant
c l imat ic  contrors  rat i tude,  topography and cont inenta l
versus mar ine in f luence.  The genera l  form of  thesepa t te rns  i s  p red i c tab le .  However ,  re ra t i ve  va r iab i l i t y  i spar t icu lar ly  complex.  Highest  va lues appear  to  beimmediate ly  to  the ree of  th ;  cascades;  yet  the far  easternport ions of oregon and washington ir.n" rerativerlr rowvar iab i r i t y .  va r i a t i ons  i n  t he  

- seasona l  
concen t ra t i on  o fprec ip i ta t ion do not  complete ly  expl -a in  th is  contrast .

The anarys is  of  spat iar  aspects  of  prec ip i ta t ion andi t s  assoc i -a ted  va r iab i i i t y  t ended  to  ra i Je  *o i "  l ues t i onsthan i t  answeredr  ! [ues l ions of  s ign i f icance to  bothc r ima to log i s t s  and  to  wa te r  resou rce  managers .  seve ra laspec ts  requ i re  add i t i ona l  resea rch ,  f o r  examp le :
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I  )  Month ly  pat terns of  var iab i l  i t 'y  need to be
considered in  more deta i l .  In  the Wi l lamet te Val ley,  for
example,  whi le  December is  the wet test  month,  var iab i l i ty  is
least  in  I ' larc t r .  Many observed re la t ionships of  th is  type
a r e  d i f f i c u l t  t o  e x p l a i n .

2)  Apparent  anomal ies in  means and var iab i l i ty  need to
be examined in  terms of  features of  the genera l  c i rcu lat ion
and  the  seasona l  sh i f t s  i n  con t ro l l i ng  fea tu res .

3)  The in f luence of  the Columbia Gorge on mean
prec ip i ta t ion and var iab i l i ty  needs to  be s tudied in  greater
d e t a i l .

4 )  The  g rea t  va r i e t y  o f  s ta t i s t i ca l  i nd i ces  o f
var iab i l i ty  must  be compared and evaluated in  terms of  the i r
use fu lness  to  wa te r  managers .

5 )  A  pa r t i cu la r l y  i n te res t i ng  p rob lem i s  t ha t  o f
def in ing t romogeneous c l imat ic  reg ions.  Complet ion of  th is
task  w i I I  pe rm i t  c l ima t i c  ana lys i s  t o  be  ca r r i ed  ou t  us ing  a
sma l le r ,  bu t  rep resen ta t i ve ,  ne twork  o f  s ta t i ons .

6 )  S im i l a r  s ta t i s t i ca l  ana lyses  need  to  be  done  on
temperature data and the two c l imat ic  e lements,  temperature
and prec ip i ta t ion,  should be corre laLed wi th  snowpack data.

The f ina l  sect ion of  th is  repor t  deals  wi th  changes in
annual  prec ip i ta t ion over  the Iast  L66 years,  the
inst rumenta l  or  secular  per iod.  Data for  7A long- term
stat ions were compi led and presented in  t ime-ser ies graphs.
Three techniques of  analyz ing these data ser ies were
employed and a l I  y ie lded impor tant  in format ion.  Trend
analys is  showed a tendency for  decreasing amounts of  annual
prec ip i ta t ion in  Washington but  no tendency for  e i ther
increasing or  decreasing amounts in  Oregon.  F i t t .ered t ime
ser ies emphasize a number of  shor t - term t rends of
s ign i f icance.  However ,  l i t t le  spat ia l  un i formi ty  was found.
Onty the gradual  decrease in  prec ip i ta t ion f rom the 1890s to
about  L93g is  a s tandard feature for  the region.  Otherwise,
there are contrasts  in  prec ip i ta t ion f luctuat ions f rom one
area to  another .  For  example,  in  western Oregon an upward
t rend f rom the 1930s to  the L976s is  a  domi-nant  feature.
Yet  in  the rest  o f  the Paci f ic  Nor thwest  va lues over  the
last  4A years have tended to f luctuate about  a re la t ive ly
cons tan l  mean .

Decada l  va lues  o f  means  and  va r iab i l i t y  were  ca l cu la ted
for  36 of  the lo :ng- term stat ions in  Oregon and Washington.
This  form of  analys is  re in forced the f ind ing that  changes
over  t ime are qui te  d i f ferent  f rom one par t  o f  the region to
ano the r .  Ce r ta in  we t  decades ,  t he  1890s  and  1950s ,  s tand
ou t  as  do  d ry  decades  ,  I 92As  and  the  1939s .  Bu t  t he  mos t
consis tent  feature of  the decadal  analys is  is  the
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in terannual  var iab i l i ty  o f  annuar  prec ip i ta t ion in  the
r97os .  Ex t reme ly  h igh  va r iab i l i t y  i s  obv ious  a t  a l r
s tat ions.  This  f ind ing is  consis tenl  wi t t r  s tud ies f rom arrparts of the grobe and may support the contention of some
scient is ts  that  we have enlerea a per iod of  grobar  cr imate
dis t inguished by i ts  ext reme vaf iab i t i ty  f ro*  prace to
p lace and f rom year  to  year .

Many suggest ions can a lso be made
ana lys i s  o f  l ong - te rm da ta  se r ies :

for subsequent

1)  The sever i ty  and spat ia l  extent  o f  drought  per iods
needs  to  be  desc r ibed  on  a  f i ne r  sca le .

2 )  F luc tua t i ons  i n  means  and  va r iab i l i t y  need  to  be
speci f ica l ly  compared wi th  other  par ts  of  the 

-Amer ican 
west

and corre lated wi th  changes in  ind ices of  the generar
c i r cu la t i on  o f  t he  a tmosphere .

3)  The spat ia l  extent  o f  t rends and f luctuat ions in
annual  prec ip i ta t ion need to be def ined in  terms of
homogeneous  c l ima t i c  reg ions .

4 )  Year - to -yea r  and  season- to -season  pe rs i s tence  i n
^Drec ip i ta t ion needs to  be s tudied to  determine i f  there is
any  va lue  fo r  f o recas t i ng .

The f ind ings of  th is  s tudy and the data presented
shourd  be  o f  use  to  two  ca tego r ies  o f  use rs :  ( r i  pe rsons
and agencies invorved in  land and.  water  resource management
whose ef fect iveness wourd be improved by the d i rect  and
immediate appt icat ion of  deta i red knowledge on the natura l
va r iab i r i t y  o f  lD rec ip i t a t i on ;  and  ( z )  pe rsons  i _n te res ted  i n
the  b roader  top i c  o f  c r ima t i c  change .  c l ima t i c
f luctuat ions,  o f  any magni tude and durat ion,  have become
increasingry rerevant  as we approach the maximum
ut i r i za t i on  o f  r im i ted  wa te r  resou rces .  s im i ra r r y ,  a t  a
t ime  when  man 's  po ten t i a l  f o r  i nadve r ten t  c l ima te
mod i f i ca t i on  i s  a  rea r i t y ,  i t  i s  necessa ry  to  make
avai rable a comprehensive anarys is  of  naturJr  cr imat ic
var iab i r i ty  in  order  to  moni tor  and document  the ef fects  of
man 's  use  o f  t he  env i ronmen t .

rn concrus ion i t  is  appropr ia te to  quote f rom pi t tock
e t  a l  ( f g Z e r  p .  L 7 9 ) z

. . . . t he  e f fec t  _o f  bhe  topography  i s  t o  amp l i f y
qui te  smar l  exchanges in  l r te  g-enl rar -  c i rcut -at io i
so that  much rarger  magni tude ef fects  are of ten
observed in  par t icurar  locat ions.  This  appr  ie 's
pa r t i cu la r t y  t o  p rec ip i t a t i on  i n  moun ta inous
areas,  and thus to  watersheds and runof f .  The
d i f f e ren t i a l  na tu re  o f  t he  wa te r  ba l_ance

t o  t h e  c r i t i c a l  n a t u r e  o f
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t hese  e f fec ts .  I t  i s  t he re fo re  no t  su rp r i s i ng
that  the most  dramat ic  f lucLuat ions in  observed
cl imat ic  var iab les are those af fect ing water
supply  and r iver  f low.  The soc ia l  and economic
consequences of  these f luctuat ions loom larger  as
populat ions grow and ex is t ing water  resources are
i n c r e a s i n g l y  u t i l i z e d .
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DATA NETI{ORK: WATER YEARS I94S-I979

S t a t  i o n

E
s t 9 7
9265
s394
g3t8
9328
s356
g 4 t 2
g 417
6 4 7 r
s69  4
s 7  2 3
0897
1 S 5 5
r  I 7 6
L 2 S 7
1 4 3 3
I  s 4 6
r 5 5 2
r 5 7 1
1 6 4 3
r 7 6 5
r862
1 8 9 7
t 9 g 2
r926
1946
2 L T 2
2135
2r68
2 2 7 7
2456
2440
2633
267 2
2593
2 7  g 9
28s5
2997
3s95
3 1 2 1
3 3 5 5
3452
3445
3542

(  oREGON)

Name

Ante  lope
A r l  i n g t o n
A s h l a n d
A s c o r  E x p e r i m e n t  S t a t i o n
Ast ,o r ia  U |SO AP
A u s t i n  3  S
BaKeT FAA AP
B a k e r  K B K R
B a n d o n  2  N N E
Bend
B e u l a h
B o n n e v i l l e  D a m
B r o o k  i n g s
B u r n s  W S O  C I
B u t t e  F a l l s  1  S E
C a s c a d i a
C h e m u I  t
C h e r r y  G r o v e  2 5
C h i l o q u i n  I  E
C l a t s k a n i e  3 W
C o n d o n
C o r v a l l  i s - S t a r e  U n i v .
C o t t a g e  G r o v e  I  S
C o t t a g e  G r o v e  D a m
C o v e
C r a t e r  L a k e  N P S  H Q
D a l l a s
D a n n e r
D a y v i l l e
D e t r o i t
D r a i n
D u f u r
E l k t o n  3  S W
E n t e r p r  i  s e
E s t a c a d a  2  S E
E u g e n e  W S O  A P
F a l l s  C i r y  2
F o r e s t  G r o v e
F r e m o n t
F r  i e n d
G o l d  B e a c h  R a n g e r  S t a t i o n
G o v e r n m e n t  C a m p
G r a n t s  P a s s
G r  i z z l y

L a t i t u d e  L o n g i t u d e  E l e v a r i o n

(  1 )
( 2 )

4 4  5 5
4 5  4 3
4 2  L 3
4 6  0 9
4 6  S 9
4 4  3 s
4 4  5 S
4 4  4 6
4 3  0 9
4 4  S 4
4 3  5 5
4 5  3 8
4 2  S 3
4 3  3 s
4 2  3 2
4 4  2 4
4 3  1 4
4 5  2 5
4 2  3 5
4 5  0 6
4 5  1 4
4 4  3 9
43 4'7
4 3  4 3
4 5  1 8
4 2  5 4
4 4  5 6
4 2  5 6
4 4  2 8
4 4  4 2
4 3  4 g
4 5  2 7
4 3  3 6
4 5  2 6
4 5  1 6
4 4  s 7
4 4  5 1
4 5  3 2
4 3  2 0
4 5  2 t
4 2  2 4
4 5  1 8
4 2  2 6
4 4  3 1

r 2 s  4 3
T 2 S  1 2
L22 43
I23 49
I23 49
1 t 8  3 0
LT7 49
1 1 7  5 s
t24  24
1 2 1  1 9
1 1 8  1 S
r2r 5'l
L24  t7
r l 9  s 3
L 2 2  3 3
r22 29
t2 t  47
1 2 3  1 s
1 2 1  5 1
T23  I7
I 2 O  I T
T23  12
r23  04
I23  s3
I 1 7  4 8
t22  g8
1 2 3  1 9
T I7  20
1 1 9  3 2
r22  07
r 2 3  l 9
Iz t  s8
1 2 3  3 5
1 1 7  l 6
t22 L9
1 2 3  1 3
t23  26
r23  S6
IzL  Ig
] 2 I  I 6
I24  25
1 2 1  4 s
1 2 3  1 9
r20 56

2695
285

I78S
4 8

8
42I3
3 3 6 8
3 4 4 4

2 S
3655
327 g

6 0
g 0

4 r 4 S
2500

86s
4 7  6 0

7 8 0
4 2 2 0

9 2
2830

z z >
65s
8 3 1

2 9 2 0
647  5

325
4225
2354
L452

292
L33S
r 2 s

319s
4 r s
3 6 4
4 4 0
r 8 s

4512
2 4  4 0

5 0
398s

925
3 6 3 5

( 3 )

( 4 )
( s )

{ 6 )

t t t

A-3



( o R E G O N )

S t a t i o n
E-
3604
3692
3 1 7  S

3827
384 ' t
39s8
4 g s 3

4098
4 1 3 3
4 1 6  r
4291
4 4 0 3
4 4 r 1
45A6
4 6 2 2
46'7 0
{ 8 1 I
5 S 8 s

5 l 5  S

5 r62
5362

5 3 8 4
5424

) . t  z t
5 5 9  3
5 7  3 4
6932
6g '7  3
5 1 7  9
62 r3
6243
64s5
6 426
6 4 5 8
6  5 4 6
6 6 3 4
6'7 49
6825
5 8 8 3
6997

4 4  5 3
4 2  3 3
4 5  2 7

d 5  2 r
4 5  4 9
4 5  3 I
4 5  4 1

4 4  2 r
4 2  3 8
4 5  1 9
4 4  2 6
4 2  0 7
4 5  L 2
4 2  1 2
4 5  1 9
4 2  1 3
4 4  6 5
4 4  4 4
4 4  3 8
4 3  5 9

4 3  r 7
4 4  1 1

4 5  1 4
4 2  1 8

4 2  2 2
45 5 ' l
4 5  2 9
4 4  3 8
4 3  2 5
4 3  5 2
4 3  4 s
4 4  2 4
4 3  3 9
4 2  4 2
4 5  3 S
4 5  4 l
4 5  2 9
4 5  3 l
4 2  5 3
4 4  2 r
4 2  4 4

tL7 g'l
1 r 9  3 9
L22 09

r 1 9  3 3
1 1 9  1 7
r22 59
I 2 I  3 T

1 1 7  r 6
I 2 A  9 3
] 1 9  5 I
1 1 8  5 7
T2T 57
L 2 g  4 2
T2 I  47
1 1 8  0 6
r20  22
L22  4T
t 2 s  5 9
L2T  08
IT7  OT

1 1 8  5 0
r22 S7

I 2 3  I 1
t22  52

L22  52
r 1 8  2 5
t20  43
r 2 4  S 3
1 2 4  1 5
TT7  Sg
r22 27
L20  26
1 1 7  1 5
I z s  3 2
I 2 1  3 5
l r 8  s 1
1 r 8  4 9
L22 4T
t24  g4
r 2 a  5 4
t22 3r

2 6 7  g
5 6 1 6

7 4 8

r95s
624
r60
504

2 I 3 g
3 4 8

2 t 3 S
3563
4 1 r  5
2 ' l 2 g
4698
2755
4778

6 7 5
1 8 9 8
2 2 3 0
2 2 4 9

4rs9
r4'l I

r 4 8
L45'7

1 3 1 2
9 7 5

r 8 1 S
1 5 4

2L7 5
L27 5
397 5
2 4 0 0
a36s
1 9 4 s
t492
t 7 2 S

1 5 9
230

2845
2482

L a t i t u d e  L o n g i t u d e  E l e v a t i o nN a m e

H a 1  f w a Y
H a r t  M o u n t a i n  R e f u g e
H e a d w o r k s ,  P o r t l a n d

w a t e r  B u r e a u
H e P P n e r
H e r m i s t o n  2  s
H i l l s b o r o
H o o d  R i v e r  E x P e r l n e n t

s t a t i o n
H u n t i n g t o n
I l l a h e
I o n e  1 8  S

( 8 )  J o h n  D a Y
K e n o
K e n t
K l a m a t h  F a l l s  2  S S w

( 9 )  L a G r a n d e
L a k e v i e w  2  N N W
Leaburg  l  S l ' l
L o v r e r  H a Y  C r e e k
M a d r a s

( 1 0 )  M a l h e u r  B r a n c h
E x P e r  i m e n t  S c a t  i o n

M a l h e u r  R e f u g e  H D Q
t r l c X e n z i e  B r i d g e  R a n g e r

S t a t  i o n
M c f 4 i n n v i l I e
M e d f o r d  E x P e r  i m e n t

S t a t i o n
Fted f  o rd  v . l so  AP
M i l t o n  F r e e w a t e r
lilo r o
NewPo r  t
N o r t h  B e n d  F A A  A P
N y s s a
O a k r i d g e  F i s h  H a t c h e r Y
O c h o c o  R a n g e r  S t a t i o n
Owyhee Dam
P a i s I e Y

( 1 1 )  P a r k d a l e  2  s S E
P e n d l e t o n  W S O  A P
P i l o t  R o c k  I  S E

( 1 2 )  P o r t l a n d  K G w - T v
P o v r e r s
P r i n e v i l l e
P r o s P e c E  2  S w

A-4



(oREGON)

S t a t  i o n
T.D;-
7  s 5 2
7  982
7 169
7 2 0 8  ( 1 3 )
7 259
7 3 3 1  ( 1 4 )
7  354
7 599
7  6 4 I
8s29

8 4 0 7  (  r s )
I  4 5 6
8 4 9 4
6 t z b

8 7  4 6
8 7  8 g
8 7  9 7
8 8 1 8  ( 1 6 )
8 8 3 3
8 8 8 4  ( 1 2 1
8 9 9 7
9 s 6 8
9  3 1 5

La t  i  tude

4 4  1 6
4 3  4 2
4 2  5 7
4 3  3 3
4 4  5 5
4 3  t 2
4 2  2 g
4 4  5 5
4 5  5 9
a 3  2 9

4 5  3 6
4 5  g 7
4 5  2 7
4 5  g 8
4 5  t 3
4 4  2 6
4 3  s 9
4 2  2 7
4 4  5 1
4 5  5 2
4 5  3 4
4 5  3 s
4 3  4 1

Long i  tude

1 2 r  t 3
t24  07
I23  2 I
1 1 8  1 9
1 1 8  0 4
123  2L
r z s  5 3
t23 gr
1 2 3  5 5
r 1 9  4 1

T 2 T  1 2
L 2 2  g 4
r23 52
1 1 8  5 6
1 1 7  s 3
1 1 8  1 4
l 1 ?  1 5
I 2 g  T 5
r23  4S
1 2 3  t 1
I t 7  3 2
r 2 g  4 2
T 2 I  4 I

E l e v a t i o n

3 S r 0
5 g

680
333s
4933

465
4 8 8  8

1 9 5
T S

4 6 5  5

r62
IT2S

I O
J 5 ) l

2 7  6 5
4 g 3 L
2 2 4 A
458s
1 1 5  5

625
2923
r264
4 3 s 8

Name

Redmond 2  W
Reedspo r  t
R i d d  I  e
R i v e r s i d e
R o c k  C r e e k
R o s e b u r g  K Q E N
R o u n d  G r o v e
Sa l .em WSO AP
S e a s i d e
S q u a w  B u r t e  E x p e r i m e n t

S t a t i o n
T h e  D a l l e s
Three Lynx
T i l l a m o o k  I  W
U k i a h
U n i o n  E x p e r i m e n t  S t a t i o n
U n i t y
v a l e
V a l l e y  F a l l s  3  S S E
V a l s e t z
V e r n o n i a  2
Wal .  lowa
W a s c o
W i c k i u p  D a m

( t iASHINGTON)

9 0 0 8
0 1 7  6
s 2 4 2
0 2 5 7
0482
956  4
0 6 5 8
s 7  2 9
981 2
0 9  4 5
r 2 3 3
I21  6
1 3 5 0

1 4 1 4
I 4 8 4
r 5 0 4

A b e r d e e n
A n a c o r t e s

( 1 8 )  A r i e l  D a m
A r l i n g t o n
B a t t l e  G r o u n d
B e l l  i n g h a m  2
B i c k l e t o n
B l a i n e
B r e m e r  t o n
B u c k l e y  I  N E
C e d a r  L a k e
C e n t r a l  i  a

(  l 9 )  C h e l a n
( 2 9 )  C h e s a w  4  N N w

Chewe 1  ah
C h i m a c u m  4  S
C l e a r b r o o k
C l e  E l u m

4 6
4 8
4 5
4 8
4 5
4 8
4 5
4 9
4 7
4 7
4 7
4 6
4 1
4 9
4 8
4 7
4 8
4 7

L g
3 s

2 2 4
I60
295
r4s

3 g g g
6 0

L62
5 8 s

r560
I 8 5

t I2g
3960
r6"l s

I A g
6 4

1 9 3 0

5 8
3 1
5 8
t 2
4 7
4 7
o 0
s g
3 4
T O
2 5
4 3
5 g
s 0
I 7
5 7
5 8
t I

723  49
r22  37
r22 34
I22  08
r22 32
I22 29
r 2 s  t 8
I22  45
r22  4s
L22  00
T2T  44
t 2 2  5 7
r 2 s  s 2
I T 9  S 4
I 1 7  4 3
r22  47
122  20
I 2 g  5 7
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(vJASHTNGTON)

S t a t i o n-T5;-

I  5 8 6
L650
t 6 6 5
L679
t 7  6 0
I 7  6 7
I 7 8  3
1 9 3 4
I  9 6 8
1992
2 s s 7
2 g 3 S
2157
25s5
2 5 3 1
2 6 7  5
2 9  r 4
3 2 2 2
328 4
3 3 5 7
3502
3529
3 5 4 6
3 9 ? s
4 9 7 7
408  4
4  r  5 4
425 r
4 3 3 8
439  4
4 4 A 6
4 4 1 4
4 4 4 6
4486
4549
457 2
467 9
4 7  6 9
497 r
5 r 2 8
5224
5425
5525
5 6 r 3
5 6  5 9
5 6 8 8
5 7 9 4

4 6  5 3
4 8  3 3
4 8  3 3
4 8  3 3
4 6  s 4
4'7 57
4 8  1 2
4 7  2 5
4 5  3 7
4 8  1 s
4 7  3 9
4 6  1 9
4 8  4 3
4 6  5 8
4 7  S g
4 7  5 9
4 7  5 7
4 5  4 9
4 7  I 8
4 7  g 8
4 7  2 5
4 7  4 t
4 6  4 5
4 8  4 9
4 6  3 s
4 6  0 t
4 6  1 3
4 6  2 2
4 6  4 9
4 7  1 5
4 7  1 6
4 7  L 9
4 7  5 S
4 7  2 3
4 9  g S
4 7  3 4
4 7  g 0
4 6  s 9
4 7  4 9
4 8  3 2
4 7  S 8
4 6  4 3
4 7  5 t
4 7  S 7
4 5  0 0
4 6  3 r
a 7  g 9

I t?  23
l l 7  s 3
r l 9  4 5
IzL  46
T22 L2
TI9 Sg
r22  42
r 2 3  1 3
T2T S9
1 2 1  3 6
1 1 8  S 9
TI8 OO
t2L 09
r 2 s  3 3
r23 24
T 2 2  T L
L24  22
I 2 S  5 0
L22  52
r 2 1  3 8
1 1 8  1 s
I I 9  g6
1 1 8  3 9
1 r 8  5 4
T I 8  3 6
122  43
ILg  S6
L22  37
1 I 7  5 3
LzL  94
T2T  12
T2I  2S
I20 48
1 2 1  5 8
1 r 8  1 4
I20 4S
1 1 8  3 5
I22  55
1 r 9  3 8
I20 20
I22  16
L22 LI
1 2 1  s 9
1 1 9  1 2
T2T  32
L 2 O  L O
1 2 1  5 6

1 9 5 5
1 8 8 5
2 3 2 9

1 9 s
6 s 9

I 7  g 0
5 s

7 6 5
2 2 2
559

2469
I  5 5 7

8 9 1
t 4 8 S

7 S
6 s

355
r 6 s s

3 0
I 7  3 g
2I7 g
r  9 1 0
r430
2 7 g g
I  5 5 0

3 r0
39s
699

I 4 8 0
2255
2 2 7  0
2 4 7  5
2 s g 5

5 3 5
1644
r  1 2 8
r63g

T 2
2265
1966

579
147  0

L 2 S
L 2 S 8
1 9 5 s
1 5 5 0
1 3 0 8

Name

C o l f a x  I  N W
C o l v i l l e  A P
C o n c o n u l l y
Conc r  e  te
C o u g a r  6  E
C o u l e e  D a m  I  S W
C o u p e v i l l e  1  S

( 2 1 )  C u s h m a n  D a m
D a l l e s p o r t  F A A  A P
D a r r l n g t o n  R a n g e r  S E a E i o n
Daven po  r  t
Dayton I WSI{
D i a b l o  D a m
E l  I  e n s b u  r g
E l n a
E v e r e t t
F o r k s  1  E

( 2 2 )  G o l d e n d a l e
G r a p e v i e w  3  S W
G  r  e e n w a  t e  r
H a r r i n g t o n  5  S
l l a r t l  i n e
l l a t E o n  9  E S E
I r e n e  M t .  W a u c o n d a
K a h f o t u s  5  S S W

( 2 3 )  K a I a m a  F a l l s  H a t c h e r y
K e n n e w i c k
K i d  V a 1 l e y
L a  C r o s s e
L a k e  C l e  E l u m

( 2 4 )  L a k e  K a c h e s s
( 2 5 )  L a k e  K e e c h e l u s

L a k e  W e n a t c h e e
L a n d s b u r g
L a u r i e r
L e a v e n w o r t h  3  S
L i n d  3  N E
L o n g  v  i  e w

( 2 6 )  M a n s f i e l d
( 2 ? )  M a z a m a  5  S E

M c M i l l i n  R e s e r v o i r
M i n e r a l
l lon  roe

( 2 8 )  M o s e s  L a k e  3  E
H t .  A d a m s  R a n g e r  S t a t i o n
M o x e e  C i t y  1 6  E
I r lud  l , loun ta in  Dan

L a c l t u d e  L o n g i t u d e E l e r r a t i o n

A-6



( t {ASHINGTON)

S t a t  i  o n

E_
5 8 g I
5 8 3 2
5840
5 8 4 4
5 9 4 6
6439
6095
6 1 1 4
6L23
6295
6 5 s 3
66L0
6624
667 I
6 7 6 8
6 7  8 9
5893

6 8 4 5
6 8 8 0
6 8 9 5
59s9
69 ' t  4
7  938
7 959
7  r 8 g
7 4 7 3
7  4 7 8
1 5 A ' r
7 5 3 8
7  584
7 7 7  3
7  938
7  9s6
7 987
8934
89 s9
8207
8 2 8 6
8 3 4 8
8 7 7 3
8 9 3 1
8 9 5 9
9 g r 2
9 0 5 8
90 '14
9238
9 321
9 3 4 2
937 6
9  45s

Name

N e a h  B a y  1  E
N e s p e l e m  2  S

( 2 9 )  N e w h a l e m
Newpor  t
N o r  t h P o  r  t
O d e s s a
O l g a  2  S E
Olympia  wso AP
Omak 2  NW
P a I m e r  3  E S E
P f e a s a n t  v i e w
P o m e r o y
P o r E  A n g e l e s
P o r t  T o w n s e n d
P r o s s e r  4  N E
P u l l m a n  2  N W
P u y a l l u p  2  w  E x P e r i m e n t

S t a t i o n
Q u i l c e n e  2  S W
Q u i n c y  I  S
R a i n i e r  O h a n a p e c o s h
R a n d l e  I  E
R e  p u b l  i  c
R i m r o c k  ( T i e t o n  D a m )
R i t z v i l l e  I  S S E
R o s a l  i a

( 3 9 )  S e a t t l e - T a c o m a  w S O  A P
S e a t t l e - U n i v .  o f  W a s h .
S e d r o  W o o I e y
S e g u  i  m
S h e l  t o n
S n o q u a l m i e  F a l I s
S p o k a n e  w S O  A P
S p r  a g  u e
S p r  u c e
S t a r t u p  I  E
S t e h e k i n  4  N W
S u n n y s  i  d  e
T a c o m a  C i t y  H a l 1
T e k o a
V a n c o u v e r  4  N N E
w a l l a  w a l l a  w S O  C l
v{a pa Eo
W a t e r v i l l e
W e l l p i n i t
W e n a  t c h e e
W i  I  b u r
W i l s o n  C r e e k

( 3 1  )  W i n d  R i v e r
w i n t h r o p  1  w s l t ,
Y a k i m a  W S O  A P

4 8  2 2
4 8  0 8
4 8  4 I
4 8  l 1
4 8  5 5
4 7  2 g
4 8  3 7
4 6  5 8
4 8  2 6
4 7  1 8
4 6  3 1
4 6  2 8
4 8  9 7
A 8  g 7
4 6  1 5
4 6  4 6
4 7  1 2

4 7  4 9
a 7  t 3
4 6  4 4
4 6  3 2
4 8  3 9
4 6  3 9
47  g '7
4 7  t A
4 7  2 7
4 7  3 9
4 8  3 9
4 8  0 5
4 7  1 2
4 7  3 3
4 7  3 8
4 7  t 8
4 7  4 8
a 7  5 2
4 A  2 t
4 6  1 9
4 7  1 3
4 7  1 3
4 5  4 1
4 6  0 2
4 6  2 6
4 7  3 9
4 7  5 3
4 7  2 5
4 7  4 5
4 7  2 5
4 5  4 8
4 8  2 8
4 6  3 4

E l e v a t i o n

t g
1 8 9 9

525
2 1  3 5
1 3  5 9
L54g

8 g
192

L228
929

r 6 6  5
t 8  1 0

L g g
r 0 g
9 s 3

2545
5 s

r 2 3
t z  t q

195S
9 0 0

2 6 l s
2 1  3 0
1 8 3 0
2 4 g s

459
9 5
6 g

1 8 0
2 2

44s
2349
1 9 2 g

3 6 s
1 1 g

r27 g
7 4'7
2 5 7

26L0
2 L g
949
855

262s
2430

634
2 r 6 S
r27 6
I t 4 5
1 7 5 5
t g 6 4

L a t  i  t u d e  L o n g  i t u d e

r24 3'l
1 1 8  5 9
1 2 1  1 5
LL7 S3
1 l ?  4 7
1 1 8  4 1
L22 48
t22 54
1 1 9  3 2
1 2 1  5 l
1 1 8  2 0
1 r 7  3 7
L23 26
L22  45
r l 9  4 s
IL7  T2
r22 2S

r22  55
1 1 9  5 1
I2L 34
1 2 r  5 6
1 1 8  4 4
t2r  s8
L tg  22
t r 7  2 2
T Z 2  L 8
I22  T7
L22  14
I23 96
r23 06
1 2 1  5 l
I L7  32
1 1 ?  5 9
r24  S4
1 2 1  4 3
L 2 s  4 3
I 2 S  O S
L22 26
I I7  g5
L22 39
t r 8  2 s
r 2 s  2 5
r 2 s  s 4
1 1 7  5 9
T 2 g  L 9
1 1 8  4 2
IT9  g7
1 2 1  5 6
I 2 g  l l
r 2 s  3 2
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S E a t  i  o n
-=ii-

(  rDAHO)

N a m e

C a l d w e l l
C o e u r  D r A l e n e  R a n g e r  S t a t i o n
G r a n g e v i l l e
M o s c o l r - U n i v .  o f  I d a h o
N e z p e r c e
P a r m a  E x p e r i m e n t  S t a t i o n
P a y e t t e
P o r t h i l l
P r i e s t  R i v e r  E x P e r .  S t a .
R i g g  i n s
s a i n t  M a r  i e s

( N EVADA)

4 0
4 I
4 1
4 6

(  C A L I  F O R N  I A )

L a t i t u d e

4 3  4 0
4 7  4 r
4 5  5 5
4 6  4 4
4 6  1 5
4 3  4 8
4 4  s 5
4 9  g 0
4 8  2 1
4 5  2 5
4'7 19

4 1  3 2
4 1  4 6
4 l  5 ]
4 1  4 8
4 1  5 8
4 1  4 3

L o n g i t u d e

1 r 6  4 1
1 I 6  4 5
I I 6  O 8
1 1 6  s 8
1 1 6  1 5
1 1 5  5 7
I I 5  5 6
r l 6  3 9
1 I 6  5 0
r r 6  1 8
1 1 6  3 4

1 1 5  4 7
1 I 6  0 5
1 I 7  3 2
1 1 7  4 8

L z g  1 6
T 2 4  L 2
r 2 s  s 8
r23 22
I 2 L  2 8
L22 38

E f e v a t i o n

237 0
2 1  5 8
3360
2660
3 1 4  5
22r5
3 1 4  5
L77 5
2380
7800
2 2 2 9

5 0 7  5
5 3 9 6
457 5
4291

1 3 8  0
l 9  5 6
3 7 7  r
6L52
6 424
6 8 4 4
6 8 9 I't 254
7 3 8 6
7 7 9 6
8 s 6 2

z > t 5

5 8 6 9
6905
> L I L

E l k o  F A A  A P
Ohryhee
P a r a d i s e  v a l I e y  I  N v , l
W i n n e m u c c a  W S O  A P

C e d a r v i l l e
C r e s c e n t  C i t y  I N
F o r  E  B i d w e l  I
H a p p y  C a m p  R a n g e r  S t a t i o n
T u l e l a k e
Y r e k a

5 g
5 7
3 g
5 4

1 6 1 4
2 r 4 1
3 I 5 7
3 7 6 1
9  s 5 3
9 8 6 6

467 g
4 0

4509
I 2 I O
4s35
2625

F o o  t n o  t e  s

( l )  S t a t i o n  c l o s e d  J u l y  1 9 ? 3 ,  d a t a  t o  d a t e  i s  6 3 8 2 :  A s t o r i a  w S O  A P .

( 2 )  S t a t i o n  o p e n e d  F e b r u a r y  I 9 5 3 ,  P r i o r  d a t a  i s  0 3 2 4 :  A s t o r i a  ( c o m p a t i b l e

s t a t i o n ) .

( 3 )  S t a r i o n  o p e n e d  J a n u a r y  1 9 4 4 ,  p r i o r  d a t a  i n t e r P o l a t e d  f r o m  1 8 9 7 :  C o c t a g e
G r o v e .

( 4 )  S t a t i o n  c l o s e d  O c t o b e r  L 9 7 8 ,  d a E a  t o  d a t e  i s  2 L 7 3 2  D a y v i l l e  I  N W
( c o m p a E i b l e  s t a t i o n ) .

( 5 )  S t a r i o n  c l o s e d  O c r o b e r  L 9 7 2 ,  d a c a  t o  d a t e  i s  2 2 9 2 :  D e t r o i t  ( c o m P a t i b l e

S t a E i o n ) .

( 5 )  S t a t i o n  o p e n e d  J u n e  1 9 6 I ,  p r i o r  d a t a  i s  2 8 0 0 t  F a l l s  C i t y  ( c o n P a t i b l e

s t a t i o n ) .
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( 7 )  S t a t i o n  c l o s e d  A u g u s t  I 9 7 6 ,  d a t a  t o  d a t e  i n t e r p o l a t e d  f r o m  n e a r b y

s t a t i o n s .

( 8 )  S t a t l o n  o p e n e d  t { a y  1 9 5 3 ,  p r i o r  d a t a  i s  1 3 5 2 :  C a n y o n  c i t y  ( c o m p a t i b l e

s t a t i o n ) .

( 9 )  S t a r i o n  o p e n e d  S e p t e r n b e r  1 9 6 5 ,  p r i o r  d a t a  i s  4 6 1 5 :  L a G r a n d e  ( c o m P a t i b l e

s t a t i o n )  .

( l O )  S r a r i o n  o p e n e d  J a n u a r y  1 9 5 9 ,  p r i o r  d a t a  i s  8 9 2 4 t  S o d  H o u s e  V o l t a g e  2  N W
( c o m p a t i b l e  s t a t i o n ) .

( f l )  S t a t i o n  o p e n e d  M a y  1 9 6 9 ,  p r i o r  d a t a  i s  6 4 6 4 :  P a r k d a l e  ( c o m p a t i b l e

s t a t i o n ) .

( 1 2 )  S r a t i o n  o p e n e d  J u l y  I 9 7 3 ,  p r i o r  d a t a  i s  6 7 6 1 2  P o r t l a n d  w B  C i t y .

( f 3 )  S r a r i o n  o p e n e d  N o v e n b e r  1 9 6 6 ,  p r i o r  d a t a  i s  9 9 4 6 2  W a r m  S p r i n g s  R e s e r v o i r
( c o m p a t i b l e  s t a t i o n ) .

( 1 4 )  S t a t i o n  o p e n e d  O c t o b e r  1 9 5 5 ,  P r i o r  d a t a  i s  7 3 2 5 :  R o s e b u r g  W B  C i t y
( c o m p a t i b l e  s E a t i o n )  .

( 1 5 )  D a c a  f r o m  J u l y  1 9 6 ?  t h r o u g h  J a n u a r y  I 9 7 5  i s  8 4 1 0 :  T h e  D a I l e s  2 .

( 1 5 )  S t a t i o n  o P e n e d  M a y  1 9 6 5 ,  p r i o r  d a t a  i s  8 8 1 2 :  V a 1 1 e y  F a l l s  ( c o m p a t i b l e

s t a t i o n ) .

( 1 ? )  S t a t i o n  o p e n e d  A u g u s t  L 9 6 7 ,  p r i o r  d a t a  i s  8 8 7 9 :  V e r n o n i a  ( c o m P a t i b l e

s t a t i o n ) .

( 1 8 )  S E a r i o n  c l o s e d  S e P t e m b e r  I 9 7 1 '  d a t a  t o  d a t e  i s  5 3 0 5 :  I ' l e r w i n  D a m
( c o m p a t i b l e  s t . a E i o n )  .

( 1 9 )  S t a t i o n  k n o w n  a s  4 4 3 0 :  L a k e s i d e  p r i o r  t o  1 9 5 8 .

( 2 0 )  S E a r i o n  o p e n e d  l . t a y  1 9 5 9 ,  p r i o r  d a t a  i s  1 3 8 I :  C h e s a w  t h r o u g h  O c t o b e r  1 9 5 8

a n d  1 3 8 3  C h e s a w  2  N E  u n t i l  M a y  1 9 5 9  ( c o m p a t i b l e  s t a E i o n s ) .

( 2 1 )  S t a t i o n  c f o s e d  M a y  1 9 7 3 ,  d a t a  t o  d a t e  i s  C u s h m a n  P o Y r e r  H o u s e .

( 2 2 )  S r a r i o n  c l o s e d  M a r c h  1 9 7 2 ,  d a t a  t o  d a t e  i s  3 2 2 6 :  G o l d e n d a l e  2  E
( c o m p a t i b l e  s t a t i o n ) .

( 2 3 )  S t a E i o n  o p e n e d  i n  N o v e m b e r  I 9 6 7 ;  P r i o r  d a E a  i s  1 4 8 5 :  K a l a m a  5  E N E .

( 2 4 )  S t a t i o n  c l o s e d  A u g u s t  1 9 7 ? ,  d a t a  t o  d a t e  i s  i n t e r p o l a E e d  f r o m  n e a r b y
s t a t i o n s .

( 2 5 )  S t a t i o n  c l o s e d  S e p t e n r b e r  I 9 7 7 ,  d a t a  t o  d a t e  i s  i n t e r p o l a t e d  f r o m  n e a r b y
s t a E i o n s .

( 2 6 )  S t a t i o n  c l o s e d  S e P t e m b e r  1 9 7 8 ,  d a t a  t o  d a t e  i s  4 9 ? 5 :  M a r s h f i e l d  7  W
( c o m p a t i b l e  s t a t i o n ) .

( 2 7 1  S t a t i o n  c l o s e d  O c t o b e r  1 9 ? 6 ;  d a t a  t o  d a t e  i s  5 I 3 3 :  M a z a m a  ( c o m P a t i b l e

s t a t i o n ) .

( 2 8 )  S r a r i o n  o p e n e d  S e p t e m b e r  1 9 4 7 ,  p r i o r  d a t a  L s  7 2 2 3 :  R u f f  3  S W  ( c o m p a t i b l e

s t a t  i o n )  .
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( 2 9 )  P r i o r  t o  1 9 5 9 ,  k n o w n  a s  7 6 9 9 3  S k a g i t  P o n e r  ( s a m e  s t a t i o n ) .

( 3 5 )  S r a t i o n  o p e n e d  i n  D e c e m b e r  1 9 A A i  P r i o r  d a t a  i s  7 4 8 3 :  S e a t t l e  ( B o e i n g
F i e l d ) .

( 3 I )  S t a t i o n  c l o s e d  J u l y  1 9 7 7 ,  d a t a  t o  d a t e  i s  i n t e r p o l a t e d  f r o n  s u r r o u n d i n g
s t a t  i o n s .
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APPENDIX B

DESCRTPTTVE STATTSTTCS ( I949-L979)
SEASONAL AND ANNUAL PRECIPITATION - 244 STATIONS

MONTHLY PRECIPITATION - 43 STATIONS
( a l l  d a t a  i n  i n c h e s )

B-t



Mean l t led ian

S L 9 7  A N T E L O P E
w  8 . 9 4  9 . s 3
s  4 . 9 3  3 . 7 7
Y  1 2 . 9 7  r 3 . s 6

0265 ARLINGTON
! . J  7 . 3 1  7 . 1 r
s  1 . 8 8  1 . 7 3
Y  9 .  1 9  9 . 2 3

S 3 g 4  A S H L A N D
w  r s . 3 8  7 6 . 2 2
s  4 . 2 3  3 . 9 9
Y  1 9 . 6 1  2 5 . 8 3

D E S C R I P T I V E  S T A T I S T I C S
SEASONAL AND ANNUAL PRECIPITATION

( 1 9  4 S - r 9 7  9 )

(  oREGON)

P e r c e n t i l e s
r g  2 5  7 5  9 0

5 . 3 6  7 . 3 7  L 9 . 1 5  1 2 . 0 4
L . g S  2 . 8 8  s . 3 A  6 . 3 3
8  . 7 3  r 9 . 7 7  1 5 . g S  r 6 . 6 9

cv

0 . 2 9
g  . 4 0
0 . 2 4

0 . 3 r
a . 4 r
s . 2 6

s . 2 9
s  . 4 9
9 . 2 5

5 . 6 s
I  . 3 9
I  t  L L

1 2 . 3 4  r 8 . 5 3
2 . 6 5  s . 4 5

1 5 . 3 6  2 3 .  t r

8 . 7 3
2  . 4 5

1 0 . 9 8

r s . g 9
2 . 9 5

r 2 . 3 9

2 0  . 4 9
7  . 2 9

2 5 . 3 6

Max (  year  )

r 3 . 6 7  ( 4 3 )
7  .79  (48 ' , ,

1 9 . 6 2 ( 4 8 )

r r . 6 6  ( 5 1 )
3 . 8 2 ( 4 8 )

r 4 . s 5 ( 5 r )

2 3 . 4 8 ( 4 3 )
8 . 5 6 ( 4 1 )

2 7 . 8 3 ( s 6 )

9 9 .  3 0  (  s 6 )
2 1 .  s 4  ( 6 8 )

r r . r . 7 4 ( 5 6 )

9 s . 6 r ( s 6 )
r 9 . 7 7 ( 6 8 )

r99 .22(56 ' , t

2 3  . 2 7  ( 7  4 l
1 r . 6 2 ( 4 r )
2 8 . s 2 ( 6 s )

1 0 . 3 1 ( 7 8 )
7  . 4 7  1 6 4 l

r 7  . 5 5  ( 7 8 1

I ' 1 i n  ( yea r )

2 . 3 8  ( 7 1 1
s  . 5 6  ( 7  4 l
7 . 5 9 ( 4 4 )

1 . 4 8 ( 7 7 )
s  . 2 4  ( 4 9 )
4  . 4 3  ( 7 7  )

s  . 2 2  ( 7 7  )
s  . 5 t  ( 7  A ' , ,
8 . 3 6 ( s s )

2 8 . 4 2 ( 7 7 )
6 . I 4 ( 6 ? )

4 5 . 5 r  ( 7 7 )

2 8  . 4 2  ( 7 7 ' , )
s . 9 9  ( 6 7 )

4 s .  s l  ( 7 7 )

5 . 8 5  (  7 7  )
2 . 6 8  ( 5 r )

1 3  . s 2  ( 4 A ' , t

2 . 4 6 ( 7 7 1
1 . 8 r ( s r )
6 . 3 0 ( s r )

0318 ASTOR EXPERII , IENT STATION
w  6 6  . 4 2  6 5 . 5 4  g  . 2 4  4 3 . 8 7
s  1 2 . 3 9  r 2 . s 4  9 . 3 2  7 . 7 2
Y  7 8 . 8 r  7 6 . 9 2  S . r 9  5 7  . 4 3

9328 ASTORIA WSO AP
t {  6 r . 7 3  6 1 . 1 5  0 . 2 2
s  1 r . 6 7  1 1 . 6 s  0 . 3 1
Y  7 3 . 3 9  7 4 . 5 4  g . l 9

5 9 . 9 9  7 5 . 4 9  9 0 . 9 5
9  . 2 5  1 4 . 9 4  t 8  . 2 2

6 9 . 7 2  8 9 . 6 9  9 9 . 8 3

4 . 6 6
- r .s2
6 . 2 5

9 . 7 r
1 . 8 4

I 2 . 8  5

T L . g g
3 . 4 5

1 5 .  4 4

3 . 8 4
2 . 5 8
/  .  b J

4 5 . 2 5  5 4 . 1 6  6 9 .  1 6
7  . 2 5  I  . 9 4  1 4 . 2 7

s 7 . 3 6  6 2 . 7 5  8 1 . 2 1

s356
h,
q

Y

AUSTIN  3  S
1 4 . 8 0  1 3 . 9 6  5 . 2 5

5 . 5 5  5 . 1 5  0 . 3 1
2 S  . 3 5  1 9  . 8 5  S . L 9

O4L2  BAKER FAA AP
w  5 . 8 6  5 . 8 9  5 . 2 8
s  4 . 5 8  4 . 4 4  0 . 3 2
Y  L S  . 4 4  1 6 . 1 5  s  . 2 4

L 2 . 4 5
4 . s 9

r 7 . 2 2

4 . 4 4
3 . 4 3
8 .  I 5

7 . 3 3
5 .  5 5

I 2 . 4 1

7 5 . 7 5
r 7 . 1 1
9 2 . 5 r

7 ; 6 8
6 . 8 5

1 3 . s 5

1 7 . 5 1  1 9 . 3 9
6 . 3 5  7 . 5 3

2 2 . 8 8  2 5  . 7  6
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0 111
h
S
Y

9 4 7  I
l,v
S

s 6 9 4

S
9 . 9 2
4 . 6 9

t 4 . 3 4

1 3 . 3 6
5 . 3 5

1 6 . 6 6

s . 3 6
9 . 5 5
s . 3 r

9 . 2 9
0 . 3 8
s . 2 r

l S E
s . 2 6
0 . 3 5
0 . 2 r

s . L 9
9 . 2 9
g . t 5

5 . 9 1
1 .  1 8
7  " 9 4

5 . 6  3
I  . 6 8
8 . 1 4

6  . 4 7

9 . 3 5

6 . 4 3
2 . 3 5
9 .  s 6

M e a n  M € i i a n

B A K E R  K B K R
b . b 6  0 . f 5

4 . 6 8  4 . 4 6
1 1 . 3 7  1 S . 9 1

cv

s  . 2 9
s . 3 6
s . 2 4

T g

4 . 5 s
2 . 5 0
8 . 0 9

(oREGON)

P e r c e n t i L e s
25  

' 15  90

5 . 3 7  8 . 6 6  9 . s 7
3 . 5 2  5 .  5 5  6 . 6 4
9 . s 3  1 3 . 1 2  t 4 . 2 3

5 8 . 7 5  6 4  . s 4
8 . 6 2  L 5 . 8 4

6 7 . 5 9  7 2 . 1 4

I ' t a x ( y e a r )  t l i n ( Y e a r )

1 1  . 8 9  (  7 8  )  2 . 3 s  ( 1 7 ' )
r 0 . ? 8  ( s 5 )  2 .  l 6  ( 6 1  )
r 9 .  2 s  (  s 6 )  7  . 3 7  ( 7 7 )

7 9 . 3 7 ( 7 4 )  2 2 . 5 3 ( 7 ' t )
1 3 . 4 8 ( 5 3 )  2 . 8 s ( 6 5 )
8 5 . 4 ' t  ( 7 4 )  3 5 . s 9  ( 7 7 )

r 4 . 9 3 ( 7 4 )  1 . 3 8 ( 7 7 )
I 0 . 1 7 ( 4 8 )  r . 9 2 ( 6 0 l
2 5 . 8 7  ( A 8 )  4 . 3 s  (  s s )

r 2 . 8 3 ( 7 8 )  1 . 6 s ( 7 7 )
6 . 9 2 ( 6 4 )  r . 3 4  ( 4 3 )

1 6 . 7 4 ( 6 s )  6 . 2 2 1 6 6 )

9 3 . 5 7  ( 7 4 )  2 0 . 4 8 ( 7 7 )
1 9 . 6 7  ( 7 1 1  4 . 2 6  ( 6 1 )

r s 3 . 1 7 ( 7 4 )  5 s . r s ( ' 7 7 1

9 2 . s 7  ( 5 8 )  3 s  . 6 3  ( 7 ' , t J
1 9 . 2 7 ( s 3 )  3 . s 4 . ( 5 5 )
9 8 . 9 6 ( 7 8 )  4 4 . 5 4 ( 7 7 )

1 2 . 2 4  ( 7 8 )  1 . 9 8  ( 7 7 )
s . 6 6  ( 4 8 )  5 . 7 9  ( 7 4 )

1 5 . 6 2 ( 6 3 )  5 . 9 7  ( 7 7 )

4 6  . 7  S  ( 4 3 ' ,  l S  , 5 5  ( 7 ' l ' )
r 1 . 2 8 ( 7 7 )  1 . 5 4 ' ( ? 4 )
s 3 . 9 3 ( 4 3 )  2 1 . 8 3 ( ' 7 7 )

7 2 . 5 8 1 7 4 1  2 5 . 3 7 ( 7 7 1
1 9 . 5 3 ( 4 r )  6 . 6 ' I ( 6 s )
8 1 . 9 s ( 4 3 )  4 3 . 7 3 ( 1 7 )

BANDO} i  2  NNE
5 3 . 0 6  3 1 . 7 7  g . 2 g

7 . 1 1  6 . 8 7  5 . 3 ' l
6 0 . 1 8  6 s  . 3 4  0 . 1 7

4 S  . 4 1  4 7  . 8  r
4 . 2 4  4  . 9 I

4 8 . 1 1  5 3 . 3 4

B E N D
8 .  5 6  8  . 5 8
3 . 4 2  3 . 3 1

1 1 . 9 4  1 ] . 6 3

B E U L A ;' 7  
. 8 7  

' t  
. 9 4

3  . 3 9  3  . 2 4
I  r  .  1 7  \ t . 2 4

9 . 3 5  1 0 . 9 7
4 . 1 3  5 . L 2

1 2 . 5 5  1 4 . 0 4

g 1  2 3

a  891

S
I

1 0 5 5
w

I

1 r 7 6
w

Y

l 2 a ' l
w
S
Y

1 4 3 3
lri

I

5 . 6 5
1  . 3 8
I  . 4 5

3 8 . 4 2
7 . 8 3

5 2 . s 5

6 . 9 7
I  . 8 8
9 . 7  4

4 6 . 5 5
8 . 2 8

5 6 . 1 4

BONIi : " ' ;  LLE DAI '1
6 4 . 2 0  5 5 . 5 4  0 . 2 2
1 1 . 5 5  r 1 . 4 8  s , 3 0
7 5 . ' 7 6  i 6 . 3 4  0 . r 8

BRCO!(  :  NG S
6 9  . s ' 1  i  i  . 7 7  S . l 9

9 . 4 9  9 . 2 5  9 . 4 2
7 8 . 5 5  8 s . 3 1  S . 1 6

BURNS T {SO C I
8 . 6 0  I  . 4 6  s . 2 8
3 . s 8  2 . 8 8  0 . 4 3

1 I . 6 9  1 r . 5 7  5 . 2 2

4 6 . 5 9  5 s . 7 4  7 3 . s 3
? . 5 8  9 . 2 2  1 3 . 3 1

5 6 . 4 6  6 s . 8 5  8 5 . 9 4

5 2 . 4 9  6 5 . 9 7  7 7 . 3 5
A . 4 5  6 . 3 1  1 2 . 8 9

6 4 . 8 2  7 9 . 1 6  8 7 . 3 3

8 1 . 5 8
I 7 . 9 3
9 3 . 9 1

8 4 . 2 1
1 3  . 9 8
9 4 . 5 1

r 0 . 6 ' 1  1 1 . 7 4
4 . 2 7  4 . 7 9

1 3 . 3 9  1 s . 6 s

3 4 . 8 6  4 4 . L 4
7  . 2 A  9 . 1 6

4 t . 7 r  a - 7 . 5 3

5 6 ' . 5 3  6 4 . 5 8
1 3 . 0 8  1 5 . 2 5
6 8 . 0 s  7 3 . 7 8

B U T T E  F A L L S
3 0  . 5 5  2 9  . 4 r

6 . 9 5  6 . s 6
3 5 . 5 6  3 6 . 5 4

c A S C r l I  A
5 r . s 2  5 e  . 4 6
1 t  d A  ' a  I 1
I  t  .  U !

6 2 . s 6  6  I  . 5 6

2 1 . 8 9  2 5 . 3 s
3 . 5 2  A . ' t 2

2 6 .  s 8  3 1 . 5 3
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L g

(  oREGoN )

P e r c e n t i l e s
2 5  7 5l, lean f, ledian

]  5 4 6  C H E H U L T
w  2 r . 6 4  2 9 . 2 6
s  4  . 3 4  4 . 1 3
Y  2 5 . 9 8  2 4 . 9 5

1552 CHERRY GROVE
w  4 8 . 3 1  4 9 . 1 5
s  7 . s 8  6 . 2 3
Y  5 5  . 4 0  5 5 . 5 8

1 5 7 1  C H I L O Q U I N  I
l r i  1 4 . 1 9  1 4 " 3 5
s  3 . 6 7  3 . 2 4
y  1 7 . 8 6  1 8 . 3 8

1 6 4 3  , ' C L A T S K A N I E
w  4 9 . 9 7  4 9 . 4 7
s  8 . 4 7  7  . 6 6
Y  5 8 . 4 4  5 7  . 9 2

1 7 6 5  C O N D O N
w  9 . 3 3  9 . 1 5
s  4 . I 4  3 . 9 6
y  1 3 . 4 7  1 3 . 9 9

cv

s . 3 3
g  . 4 t
s . 2 7

2 S
s . 2 t
0 . 3 6
g . r 7

E
9 . 3 3
9 . 4 4
0 . 2 6

3 l r
9 . 2 2
s . 3 5
0 .  ] 8

9 . 2 9
s  . 4 s
9 . 2 5

9 0

3 g  - 3 4
7 . O 5

3 4 . 6 6

5 9 . 2 3
L g . 6 ' l
6 4 . 3 8

2 L . 9 5
6 . 5 7

2 4 . 4 9

6 4 . 9 6
1 3 . I 8
7  r . 8 2

I 3 . 8 0  I 7 . 2 6  2 6 . 4 s
2 . 9 2  3 . r 3  5 . 2 4

t 7 . 8 0  2 2 . r r  3 1 . 1 1

3 5 . 8 5  4 2 . 9 5  5 2 . 5 3
4 . 3 9  5 . 3 7  8 . 6 ' l

4 4 . 2 4  4 8 . 9 2  6 r . 3 9

8 . 6 2  L g . 5 g  1 6 . 9 2
r . 8 5  2 . 4 7  4 . 4 5

1 1 . 5 4  1 3 . 7 7  2 5 . 5 3

3 4 . 5 3  4 5 . 5 8  5 4 . 8 6
5 . 5 9  5 . 3 2  1 0 . 1 5

4 4 . 6 2  5 2 . 1 2  6 5 . 4 8

5  . 9 1  7  . L 6
2 . 3 7  3 . 0 0
9 . 4 8  r I . S 7

r g  . 9  4  7 2 . 9 7
5 . 3 3  5 . 9 7

1 5 . 4 3  r 8 . S 8

3 9  . 8 9  4 6 . 4 s
6 . 6 1  8 . 4 7

4 5 . 2 8  5 3 . 2 4

I ' 1 a x ( y e a r )  M i n ( y e a r )

4 s . t s l 7 4 )  3 . 8 7 ( 7 7 )
8 . 6 7 ( 4 4 )  1 . s 9 ( s s )

4 2 . s 2 ( 7 4 ' )  9 . 8 0 ( 5 5 )

7 4 . 9 s t 7 4 )  r 7 . 4 2 ( 7 7 )
r 2 . 8 9 ( 6 8 )  2 . 4 6 ( 6 7 )
7 9 . 7 3 1 1 4 )  2 9 . 5 4 ( 7 7 )

2 2  . 8 7  ( 6 s )  2  . 2 3  ( 7 7 ' , ,
7  . 5 9 1 7 7 )  L . 2 9  ( 7 4 )

2 8 . 3 r ( s 6 )  9 . 6 8 ( s s )

7 4 . 4 3 ( s 5 )  2 2 . 0 t ( 7 7 )
1 6 . 1 ? ( 7 8 )  2 . 6 7 ( 6 7 )
8 3 . 3 0 ( 5 6 )  3 7 . 3 8 ( 7 7 )

1 6 . 2 7  ( 7 4 )  3 . 8 1  ( 7 7 )
8 . 4 2 ( 4 8 )  ] . r 9 ( 4 9 )

2 r . 3 6  ( 4 8 )  7 . 8 o ( 4 9 )

6 3 . 7 s ( 7 4 )  r 4 . 1 8 ( 7 7 )
1 r . 8 r ( 6 8 )  2 . 4 ' 7 ( 6 7 )
6 7 . 7 0 ( 7 4 )  2 A . 6 s ( 7 7 )

5 9 . 8 8 ( 7 4 )  1 s . 8 7 ( 7 7 )
r 2 . 4 5 ( 6 8 )  3 . 0 5 ( 7 A ' , )
6 4 . I r ( s 6 )  2 5 . 0 8 ( 7 7 )

6 1 . 1 2 { ? 4 )  t ' 7 . 4 6 ( 7 7 )
1 4 . 3 4 ( 6 8 )  2 . s 8 ( s 1 )
6 4 . 4 7  ( ' 1 4 )  2 8 . s 3 ( 7 7 )

2 t . 2 5 ( ' , ? 8 t  6 . 4 6 ( 7 7 )
1 7 . 3 0  ( 5 1 )  2 . 8 6 ( 7 4 )
3 0 . 3 s ( 4 1 )  r 3 . r 9 ( 6 5 )

1862  CORVALL IS -STATE UNIV .
w  3 5 . 2 4  3 3 . 1 9  0  . 2 5  2 5 . 5 ' 1  2 9  . 9 3
s  5 . 5 1  5 . 4 0  5 . 3 9  2 . 9 3  4 . 3 3
Y  4 0 . 8 6  4 9 . r S  9 . 2 2  3 1 . 9 7  3 4 . 6 7

1 8 9 7
irJ
D

Y

COTTAGE GROVE 1 S
3 9  . 8  3  3 9  . 2 4  g  . 2 r

6  . 9  3  6 . 7 2  S  . 3 3
4 6  . 7 7  4 6 . 5 4  S . I ?

I9O2 COTTAGE GROVE DAM
w  4 0 . I 0  4 s . 5 s  s . 2 2
s  ? . 3 5  7  . 5 4  0 . 3 5
y  4 ' 1  . 45  48 .99  s . l ' l

1926 COVE
w  r 4 . 7 5  1 4 . 6 5  S . 2 t
s  8 .  1 4  8 . 5 1  S . 3 3
v  2 2 . 8 9  2 2 . 1 9  S . I 8

3 s . t s  3 5 . 5 7  4 4 . s L
3 . 6 7  5 . 6 7  8 . 1 6

3 7 . s 9  4 2 . 6 5  5 5 . 7 6

2 9 . 1 9  3 4 . 3 6  4 4 . 3 A
4 . r 2  5 . 6 1  8 . s 8

3 7 . 0 7  4 1 . 8 5  5 1 . 7 5

r 1 . 6 8  L 3 . 9 7  1 6 . ? 9
4 . 9 9  6 . 5 7  9 . ' t 7

r 7  . 4 2  2 g  . 4 7  2 5 . 7 7

4 8 . 5 3
I g . g 9
5 6 .  3 4

5 r . 4 9
1 0 . 9 1
5 8  . 8 6

t 9 . 0 3
I g  . 1 5
2 8 . 7 9
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(  oREGON)

P e r c e n t i l e s
M e a n  M e d  i  a n  C V

2 1 35 DANNER
w  8 . 1 1  8 . 1 3  5 . 2 5
s  3 . 9 0  3 . 9 4  9 . 3 5
v  1 2 . 9 2  1 1 . 8 5  9 . 2 2

m 2 5 / f , 9 0

7 8 . 3 6
1 3 . 1 2
8 7 . 3 9

5 7 . 9 r
9 . 0 8

o 5 .  / J

I 9 . 5 6
5 . 5 9

1 5  . 4 5

8 s . 8 6  ( 5 1 )
r 9 . 3 3 ( 7 7 )
9 r . s 9 ( s 1 )

7 4 , 2 2 ( 7 4 )
1 1 . 1 s { 7 8 )
77  .8 t  ( 7  A ' , )

t 2 . 3 2  1 6 9 )
6 . 1 5  ( 5 2 ' , )

1 6 . S 1  ( 7 1 )

t 9 . 7 4 ( 7 7 )
4 . 2 6  ( 7  4 )

3 9 . 0 7  ( 7 7 )

L 7 . 0 2 ( 7 7 )
2 . 2 8  ( 7  s )

2 4  . 8 8  (  5 5 )

2  . 5 2  ( 7 7  |
r . 2 7  ( 7  4 )
5 . 9 3  (  6 6 )

l i l a x  ( y e a r )  t ' 1 i n  ( y e a r  )

1946  CRATER LAKE NPS HQ
l , {  5 8 . 6 3  5 6 . 8 1  0 . 2 3  4 4 . 4 3
s  9 . 6 3  9 . 5 4  0 . 3 5  5 . 7 5
Y  6 8 . 2 6  6 7 . 5 1  g . l 8  5 2 . 7 2

2 I I 2  D A L L A S
w  4 4 . 4 1  4 5 . 9 8  5 . 2 6  3 0 . 9 9
s  5 . 8 2  5 . 5 7  5 . 3 7  3 . 2 9
v  5 0  . 2 2  5 s  . 9 9  s  . 2 2  3 5 . 4 4

5 A . 4 1  6 6 . 6 7
7  . 3 7  I I . 7 S

5 r . s 2  7 8 . 3 6

3 7 . 5 2  5 I . 5 9
4 . 2 3  6 . 8 9

4 3  . 4 2  5 ' l  . 3 0

6 . 9 6  9 . s s
2 . 8 9  5 . 1 2

1 0 . 1 3  1 4 . 0 3

5  . 3 9
2 . S s
8 . 9 7

4 . 8 7
2 . 4 9
8 . r 1

c ,  a 2

3 . 2 6
9  . 4 5

8 . 8 4
5 . 2 4

r 4 . 3 s

2168  DAYVILLE
w  7 . 6 1  7 . 9 3
s  4 . 3 5  3 . 9 r
Y  1 1 . 9 7  1 ] . 1 2

4 Z t  t  u t t x u l t
w  6 8 . 7 7  6 9 . 2 8
s  1 1 . 6 0  I 5 . 9 2
v  8 6 . 3 7  8 9 . 4 7

2406  DRAIN
w  4 1 . 2 8  4 0 . 8 7
s  6 . 1 1  6 . 1 2
Y  4 7  . 3 9  4 6 . 8 2

2440  DUFUR
w  9 . 6 3  9 . 3 9
s  2 . 4 6  2 . 4 5
v  1 2 . 0 8  1 r . 6 4

2633  ELKTON 3  SW
w  4 8 . 1 7  4 8 . 7 5
s  5 . 3 9  4 . 8 9
Y  5 3 . 5 5  5 3 . 2 8

2 6 7 2  E N T E R P R I S E
w  6 . 8 4  6 . 6 9
s  6 . 4 1  6 . 5 4
Y  1 3 . 2 7  t 3 . s 5

5 1 . 5 4  5 9 . 6 6  7 8 . 5 5
6 . 8 2  9 . s 4  1 3 . 8 9

6 2 . 1 4  6 9 .  3 8  9 5 . 1 6

r s  . 3 7  1 3 .  s 7  (  s 8  )  3  " s 5  ( 7 ' 1 ' , )
6 . 4 9  9 . 8 9  ( 4 1 )  r . 0 6 ( 7 4 )

1 5 " 6 3  2 9 . 1 3 ( 5 8 )  6 . 9 7  ( 4 9 ' , )

8 8  .  3 5  L s 2 . 1 8  ( 7  4 )  3 r  . 4 7  ( 7 7  )
1 8 . 3 3  2 2 . s | ( 7 7 )  4 . 6 3 ( 5 1 )
9 7 . r 3  t r z . s 5 ( 7 4 )  s 3 . 4 8 ( 7 7 )

g . 3 g
g  . 4 2
s . 2 7

0 . 2 2
0 . 3 5
g . r 8

o . 2 3
s . 3 4
9 . 2 0

s . 3 r
9 . 2 6
0 . 3 5

9 . 2 2
9 . 3 9
s . 2 g

s . 2 7
9 . 2 9
s . 2 2

3 S  . 2 6  3 4  . 7  0
3 . 4 A  4 . 4 7

3 7  . 6 1  4 I . 4 2

6 . 2 9  7 . 3 8
t . L 2  2 . 5 2
8 . 2 9  I 0 . 2 4

3 3 . 9 6  4 r . 2 8
3 . 5 4  3 . 7 5

4 9 . 6 8  4 7 . 9 6

4 . 5 5  5 . 7 2
4 . 5 7  5 . 3 0
9  . 9 4  t s . 9 2

4 7  " 3 9
7  . 9 9

5 3 . 7 7

T I . g S
3 . 2 3

1 3 . 7 3

5 5 . 9 9
6 . 5 2

6 5 . 8 s

7 . 9 8
7  . 4 8

1 5 . 8  6

5 4 . 7 7
9 . 1 5

5 9 . 3 1

1 4 . 4 5
3  . 4 9

t 7 . 3 4

6 s  . 2 7  ( 7  4 )  1 6  . 7 ' 7  ( 7 7  )
1 s . 9 6  ( 7 9 )  2 . 2 1 ( 7 3 )
6 8  .  4 s  (  7 4 )  2 4 . 9 2  ( 7 7  )

r 6 . r 9 ( 7 4 )  2 . t 8 1 7 7 )
4 . 7 6 ( 4 8 )  6 . 8 6 ( x x )

1 8 . 2 0  ( s 6 )  5 . s 3  ( 7 7 )

5 9 . s 4  7 s . s 8 ( s 6 )  1 9 . 9 6 ( 7 7 )
8 . 7 4  9 . 8 3 ( 7 1 )  2 . 9 8 ( 7 4 )

6 5  . s 7  7 9  . 6 4  (  s 6  )  2 3  . 9 s  ( 7 7  )

9 .  s 9  r 9  . 5 8  ( 4 2 )  2 . 3 s  ( 7 7  )
8 . 5 3  I 9 . 7 7  ( 7 7 )  r . 1 7  ( 7 4 )

t 7  . I 7  1 9 . 4 2  (  s 6 )  7  . 5 7  ( 6 6 )
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l {ean Med i an

2693 ESTACADA 2
w  4 8 . 0 2  a 6 . 2 4
s  I 1 .  S 0  L S . 5 A
v  5 9 . 5 2  5 9 . 2 L

cv

S E
9 . 2 2
g . 3 s
s . r 7

2709 EUGENE WSO AP
t {  3 8 . 1 2  3 6 . 9 6  5 . 2 6
s  5 . 8 7  5 . 5 4  g . 4 g
Y  4 3 . 9 9  4 2 . 6 7  g  . 2 3

2855 FALLS CITY 2
w  6 4 . 6 4  6 5 " 8 ?  9 , 2 6
s  6 . 9 9  6 . 7 2  0 . 4 9
Y  7 1 . 5 4  7 2 . 6 5  9 . 2 3

2997 FOREST GROVE
v {  3 8 . 7 1  3 9 . 4 8  9 . 2 2
s  5 . 9 2  5 . 5 5  9 . 3 6
Y  4 4 . 6 3  4 4 . 9 6  0 . r 8

3095 FREMONT
w  8 . 1 8  7  . 8 9
s  3 . 2 5  3 . 1 9
Y  t 1 . 4 3  I 0 . 7 9

3 I 2 1  F R I E N D
l {  r 3 . 8 3  1 3 . 5 3
s  2 . 8 2  2  . 8 1
Y  1 6  . 6 5  1 6 .  3 7

( o R E G O N )

P e r c e n t i l e s
2 5  7 5

3 5 . 7 5  4 2 . 1 5  5 4  .  1 7
6 . 9 4  8 . 6 6  1 3 . 4 6

4 7 . 9 8  5 5 . 7 9  6 6 . 3 2

T g

4 3 . 5 6  4 8 . 9 7
6 . 4 9  9 . 3 6

5 A  . 9 3  5 4 . 9 r

r 0 . 5 9  1 2 . 2 6
4 . 5 0  5 . 1 6

1 3 . 7 9  r s . 4 t

l , lax (year  )

6 e . 3 2 ( 5 6 )
t 7 . 4 4 ( 7 7 1
7 6 . 9 8  ( 5 6 )

7 s . 8 2 ( 7 4 \
1 2 . 2 5  ( 6 8 )
7 4 . 1 8  ( 7 4 )

9 9 . 9 4 ( 1 4 )
1 2 . 4 9  ( 4 L )

r s s . 7  L  ( 7  4 )

5 9  . 2 8  ( 7  4 l
12 .24  (68 ' , t
6 2 . 7 7  ( 7 4 )

1 5 . 1 7  ( s 6 )
6 . 7 7  ( 6 6 1

2 I  . 9  4  ( 5 6 )

2 3  . 5 3  ( 4 6 ' , '
5 . 2 5 ( 4 8 )

2 6  "  4 9  ( 4 3 )

1 0 6 . 3 2  ( 7  4 )
2 s  . 5 8  (  5 3 )

t L s  . 4 4  ( 7  4 l

rs9 .32 ( ' t  A ' , t
2 4 . 3 8 ( 3 1 )

t 2 4 . 2 7  ( 7 4 )

4 8 . 3 1 ( 7 4 )
7  . 7 8  ( 4 7 \

s 1 . 2 5 ( s 6 )

l ' 1 i n ( y e a r )

2 2 . 6 6  ( 7 7  )
4 . 2 3  ( 6 7  )

4 9  . t o  ( ' 7 7  )

1 6 . 7 3 ( 7 7 )
2 . 4 9  ( 6 5 )

23 .7  4  ( ' 77  )

2 2 . 1 A  ( ' 7 ' t  )
2 . 1 2  ( 6 7 ' , )

32 .3 ' t  ( 77 )

1 4 . 3 s ( 7 7 )
2 . 5 9  ( ' t  s )

2 5  . 2 r  ( 7 7  )

r . 9 I ( 7 7 )
0 . 8 4  ( s 5 )
3 . 5 3 ( 5 s )

4 . 1 2 ( 7 7 )
s  . 6 8  ( 7  s )
8 . 8 8 ( 7 7 )

2 9 . 7 6  ( 7 7 1
3 . 7 7 ( 6 s )

4 6 . 2 3 ( 7 7 )

3 8 . s 5 ( 7 7 )
5  . 2 9  ( 5 7  )

6 5 . 7 r ( 7 7 1

8 . s 4  ( 7 7 )
s  . 4 7  ( 7  4 )

1 6 . s 5 ( 7 7 )

9 A

6 3 . 7 8
1 6 . 2 0
7 3 . 9 4

2 7 . 4 9  3 2 . t 7
3  . 3 1  3 . 9  3

3 3 . 5 2  3 8 . 2 6

4 2 . 5 ' 7  5 2 . 8 2  7  4 . 7  5
3 . 1 5  4 . 7 9  9 . A 9

5 A . 7 0  6 2 . 7 9  8 1 . 1 6

4 3 . 6 8  5 0 . 2 4
7 . 8  r  9 . 2 4

4 8 . 6 6  5 7 . 9 2

8 6 " 9 s
T O . 5 A
9 2 . 5 5

r 8 . 4 8
4 . 2 9

2 2 . 6 7

2 8 . 7 2
3 . 4 3

3 4 . 4 6

4 . 9 3
1 . 4 6
7  . 5 9

9 . 5 5
I  . 4 9

r r . 1 4

3 3 . 3 4
4 . 5 8

3 9 . 2 6

5 . 6 9
2  . 3 7
8 . 6 5

g  . 4 6
g . a 2
s . 3 r

0 . 2 8
o  . 4 0
s . 2 6

3356 GOLD BEACH RANGER STATION
l {  7 1 . 9 4  7 0 . 9 8  S . 2 L  5 6 . 3 8
s  9 . 5 8  8 . s 9  s . 4 4  4 . s 5
Y  8 9 .  ? 8  8 S  . 2 5  S  . r 8  6 7  . 2 9

r 1 . 4 4  1 7 . 1 4
2 . 5 5  3  .  5 1

1 3 . 7 2  1 9 . 1 1

6 2 . 1 6
5 . 1 1

7 3 . 4 4

I  r  . 9 9  8 8 . 7 9
r 3 . 5 6  1 5 . 4 5
9 2 . 8 6  9 8 . 2 4

3402 GOVERNI'IENT CAMP
w  7 2 . 4 5  7 2 . 8 6  5 . 2 3
s  1 5 . 5 2  1 5 . 5 6  9 . 2 5
v  8 7  . 9 1  9 9 . 1 0  0 . 1 9

3445  GRANTS PASS
w  2 8 . 0 8  2 8 . 3 3  s . 2 9
s  3 . 7 3  3 . 7 2  0 . 5 s
Y  3 r . 8 2  3 3 . 1 2  0 . 2 5

6 1 . 3 1  8 1 . 8 4  9 5 . 8 3
1 3 . 4 s  1 6 . 9 6  2 L . 3 9
7 4 . 1 5  9 7 . 2 9  1 1 1 . s 5

5 L . 0 9
1 9  . 8 5
6 6 . 9 2

1 6 . 6 r  2 2 . 6 2
I . 2 S  2 . 3 9

2 s . 2 7  2 6 . 5 8

3 2 . 9 4  3 7 . 2 5
5 .  1 5  5 . 8 2

3 6  . 8  1  4 s  . 6 5
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Mean lted i an

3542  GRIZZLY
w  8 . 9 9  8 . 8 9
s  4  . 4 s  4 . 2 7
Y  1 3 . 3 5  1 3 .  1 3

3554 HALFWAY
w  1 6 . 5 5  1 6 . 2 3
s  4 . 7 4  4 . 4 9
Y  2 I  t 2 9  2 I  . 2 4

3779  HEADWORKS,
w  6 6 . 4 5  6 4 . 8 2
s  1 6 . 6 9  1 6 ,  1 3
Y  8 3 . 1 s  8 2 . 2 6

3827 HEPPNER
l . l  9 . 4 s  9 . 6 1
s  4 . 3 5  4 . 4 4
Y  1 3 . 7 9  t 4 . 9 5

s . 6 5  7 . 6 8
2 . S r  3 . r 3
8 . 6 0  1 r . 3 5

9 gt 0

( o R E G O N )

P e r c e n t i l e s
2 5 7 5 l i l a x  ( y g a r )  H i n  ( y e a r )

1 3 . 1 6 ( s t )  2 . 5 8 ( 7 7 )
9 . 4 9  ( 4 1 )  S . 7 o  ( 4 9 )

2 r . 5 4  ( 4 8 )  7 . 3 6 ( 7 7 l -

2 4  . 3 s  ( 7  4 )  3  .  4 9  ( ' 1 7  )
9 . 8 4 ( 4 r )  2 . 2 2 ( 7 4 )

2 9 . 8 6 ( s 8 )  e . 4 6 ( ' t 7 )

1 1 . 8 3 ( 6 3 )  2 . 3 5 ( 7 7 )
8 . 9 4 ( 6 s )  r . 5 S ( 7 4 )

1 8 . 1 3  ( 6 3 )  7  . 4 7  ( 4 6 )

1 s 3 . 7 1  ( 4 3 )  3 2 . 7 4 1 1 7 )
2 6  . 9 9  ( 4 r )  7  . 5 5  ( 6 7 ' , )

r 2 s  . s 2  ( A 3 )  5 7  . 6 2  ( 7 7  )

1 5 . 1 3  ( 7 4 )  ? . 8 6  ( 7 7 )
9 . 6 s  ( 4 1 )  r . 3 g ( 4 s )

2 s . 6 3 1 4 8 )  9 . 2 6 ( 7 7 )

1 2 . 9 0 ( 7 4 1  2 . 4 6 ( 7 7 )
s . 0 3 ( 4 8 )  s . 6 4 ( 6 ' 7 )

r 3 . 8 S ( s 8 )  5 . 4 8 ( 7 7 )

4 7 . 9 2 ( 7 4 )  1 1 . 3 5 ( ? 7 )
1 1 . 3 4  ( 6 8 )  1 . 9 7  ( 6 7 )
5 t  . 9 2  ( 7  4 )  2 2  . 5 8  ( 7  7  )

42 .7  4  (7  A ' , )  7  . 84  (77  )
9  . 5 9  (  5 3 )  0  . 9 5  ( 6 7 )

45 .69 l7  4 )  r3 .6s  (77  ' , '

1 6 . r 9 ( 7 8 )  1 . 9 5 ( 7 7 )
5 . 3 5 ( 7 0 )  s . 8 s ( 6 6 )

t 8 . 7 6 ( 7 8 )  s . 9 3 ( 6 6 )

3692 HART F1OUNTAIN REFUGE
w  6  . 4 4  6 . 3 1  5 . 3 3
s  4 . 6 1  4 . 2 9  5 . 4 0
Y  1 1 .  S 5  I S . r 2  9 . 2 7

s . 2 7
s . 4 4
s . 2 4

0 . 2 5
0 . 3 2
o . 2 t

1 1  . 9 9
2 . 9 ' l

1 5 . 8 7

3 . 9 7
2 . 4 t
? . 8 3

6 . 8 3
2 . 1 3
9 . 5 s

4 . 4 6
s . 9 r
6 . r 5

1 4  . 7 1
3 . 8 1

1 9 . 9 6

4 . 8 3
3 . 3 9
8 . 7 8

1 0 . 5 6
5 . 5 4

1 5 . 7 7

1 9 . 5 r
5 . 6 s

2 4 . 2 3

7  . 4 6
5 . 6 s

1 3 . 5 9

T 2 . T 7
6 . 7 9

L 6 . 7 9

2 I . T 7
6 . 1 4

2 6 . 6 6

9  . 3 7
7  . 6 2

1 5 . 6 7

PORTLAND WATER BUREAU
0  . 2 0  5 9  . ' 1 4  5 9  .  s 0
0 . 2 7  1 0 . 5 6  1 3 . 8 4
o . 1 6  6 6 . 5 7  ' 1 2 . 9 8

7 3 . 9 3  8 4 . 3 7
1 9  .  5 1  2 2 . 7  L
9 1 . 7 3  1 O 2 . 2 5

s . 2 5
0 . 3 9
s . 2 s

1 2 . 3 8
5  . 9 1

I 7 . 9 3

9 . g g
3 . 6 5

1 2 . r 1

4 1 . 1 9
8 . 8 4

4 6 . 2 9

7 . 3 r  I r . g 4
3 . 3 8  5 . 4 2

1 2 . 2 3  I  5 . 8 1

3847 HERMISTON 2 S
w  6 . 6 9  6 . 3 s  S . 3 r
s  2 . 3 1  2 . 1 5  9 . 4 6
v  9  . g a  8 . 8 8  g  . 2 5

3968  H ILLSBORO
t {  3 1 . 9 8  3 2 . 4 5  0 . 2 I
s  5 . 9 6  5 . 8 2  0 . 3 5
Y  3 7 . 9 4  3 1 . 6 2  0 . r 7

Ag98 HUNTINGTON
l {  8 . 9 6  9 . s 4  S . 3 S
s  3 . 6 8  3 . r 2  9 . 4 3
v  1 2 . 9 5  t 2 . 2 4  0 . 2 6

2 4 . 4 4  2 8 . 0 4  3 5 . 9 s
3 . 7 s  4 . 4 6  6 . 7 4

2 9  . 5 5  3 3 . 4 1  4 2 . 5 L

4Sg3  HOOD RIVER EXPERIMENT STATION
w  2 6 . 5 9  2 5 . 7 9  S  . 2 7  1 7  . 6 4  2 r . 8 4
s  3 . 9 0  3 . 5 5  5 . 4 6  I . 9 7  2 . 8 6
v  3 0 . 4 9  3 5 . 8 9  5 . 2 3  2 r . 9 2  2 4 . 7 9

5 .  5 8
r . 2 1
7  . 4 9

) .  z 5

t  . 5 1
7 . 5 3

7 . 4 4
r . 9 2
9 . 7 6

8 . 5 5
2 . 9 7

I 0 . 3 1

r s . 8 r
4 . Q 4

1 4 . 3 4

L 2 . 4 2
4 . 8 8

1 6 . 3 r

3 r  . 3 3  3 5 . 2 5
4 . 8 r  5 . 5 3

3 6 . 4 0  3 8 . 5 2
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( o R E G O N )

P e r c e n t i l e s
M e a n l.ted i an cv

4  133  I  LLAHE
w  7 8 . 8 3  7 7 . 9 7
s  7 . 5 1  6 . 8 r
Y  8 6 . 3 4  8 7  . 5 2

4 1 6 r  r O N E  1 8  S
w  8 . 7 9  8 . 6 r
s  3 . 8 8  3 . 6 8
v  t 2 . 6 7  t 2 . 8 6

r s . 7 9  r 1 . 8 5
5 . 9 7  5 . 5 2

t 4  . 5 s  1 6 .  3 r

1 I . 1 9  1 2 . 1 3
5 . 8 s  7  . 9 3

1 7  . 2 5  1 8 . 2 7

1 9 . 1 5
4 . 7 9

2 2 . 9 2

9 . 6 9
3 . 8 9

1 3 . 2 2

1 3 . 1 5
4 .  1 9

I 6 . 7 1

L g

5 7 . 5 9
4 . 5 4

6 4 . 6 8

5 .  5 8
r . 7 2
8 . 6 5

5 . 6 2
3 . 2 4
9 . 4 8

9 .  1 9
2 . 5 7

1 2 . 6 5

5 . 2 4
1 . 5 7
7 . 8 5

6  . 4 4
r . 3 8
8 . 7 4

9 g

9 9 . 5 4
1 2 . 7 9

t a 9 . 5 2

s . 2 3
s . 4 6
0 . 2 s

o . 3 s
o  . 4 3
s . 2 6

0 . 3 r
s . 4 2
9 . 2 4

9 . 2 9
s  . 4 3
s . 2 5

6 9 . 4 4  9 2 . 5 9
4 . 5 3  r s . s 3

7 6 . L 2  9 6 .  s 8

t { a x ( i e a r )  M i n ( Y e a r )

r r2  . 99  (7  4 ' )  28  . 25  (7  7  )
1 s . 3 9  ( 5 3 )  2 . 8 L ( 7 A ' , t

r r s . 8 o ( 7 4 )  4 r . 7 4 ( 1 7 )

1 5 . 7 6 ( 4 8 )  r . 7 4 ( 7 7 ' , t
9 . S 3 ( 4 8 )  5 . 6 4 ( 7 4 )

2 4  . 7 9  ( 4 8 )  6  . s 4  ( 7 7  I

1 4 . 9 7 ( s 1 )  3 . 1 8 ( 7 7 )
8 . 7 1 ( 6 s )  2 . 3 8 ( 7 7 )

2 5 . 6 9  ( 4 8 )  7 .  r s  ( 7 3 )

2 5 . 4 5  ( 7  4 )  4 . 9 4  ( 7 7  )
7 . 6 r ( 7 7 '  1 . 3 7 ( 5 5 )

2 ' 7 . 7 0 ( 7 I '  8 . 6 4 ( 5 5 )

L 2 . 3 3  ( 7  4 1  2 . 3 9  ( 1 7  )
7  . 7 8  ( 4 8 )  s . 8 9  ( 6 7 )

1 ? . 8 9 ( 7 8 )  6 . 3 2 ( 7 7 )

1 8 . 3 5 ( s 6 )  2 . 4 s ( 7 ' t )
7 . 5 4  ( 4 8 )  0 . 7 2 ( ' 7 s )

2 2 . 7 9 ( 5 6 )  7 . 5 2 ( s s )

1 8 . 9 7 ( 4 8 )  5 . 6 9 ( 7 7 )
r 2 . 8 4 ( 4 1 )  2 . 8 3 ( 7 4 )
2 7 . 5 7  ( 4 8 )  r s . 4 0 ( 7 3 )

1 7 . 8 4 ( 7 r )  2 . 3 6 ( 7 7 )
8 , 2 5 ( 7 1 )  I . 3 7 ( 4 5 )

2 3 . 8 6  ( 6 3 )  6 . 9 8 ( 7 7 )

7 4 . 6 5 ( ? 4 )  2 3 . 8 0 ( 7 7 )
r s . 6 2 ( 4 ] )  4 . 3 I  ( 6 7 )
8 0 . 6 9 ( 7 4 )  3 8 . 6 8  ( 7 7 )

2 5 7 5

A29T
w
D

Y

JOHN DAY
9 . 2 7  9 . 8 5  s . 2 8
5 . 5 2  4 . 9 5  5 . 2 9

1 4 . 2 9  1 4 . 3 4  A  . 2 3

7 . 1 3
2 . 7  r
9 . 9 9

7 . s 5
4 . g r

1 1  . 9 8

L 2 . 4 7
2 . 8 r

I 6  . 6 8

6  . 4 5
2 . 3 r
8 . 9 6

7 . 5 4
2 . 0 2

t 1 . 3 7

2 L . 5 4
6 . 6 9

2 5 . 9 4

1 1 . 8 2
4 . 6 7

1 5 . 2 5

1 4 . 9 6
s . 6 5

1 9 . s 2

1 7 . 5 5
7 .  s 3

2 3  . 4 6

44A3  KENO
l {  1 5 . 5 5  1 5 . 9 7
s  3 . 8 9  3 . 4 A
v  1 9 . 4 4  1 9 . 6 9

4 4 ] 1  K E N T
w  8 .  1 4  7 . 8 7
s  3 . 2 4  3 . 3 3
Y  1 1 . 3 8  1 r . 0 5

4506 KLAMATH FALLS 2 SSW
w  1 9 . 7 2  t s . 8 4  0 . 3 3
s  3 . 3 s  3 . 1 r  5 . 4 9
v  1 4 . 6 2  1 3 . 9 7  5 . 2 7

4622 LAGRANDE
w  1 3 . 7 3  1 3 . 7 5
s  s . 8 7  5 . 8 3
Y  1 9 . 5 9  1 9 . 6 1

9 . 8 9  1 2 . 0 8  1 s . 7 1
3 . 7 3  4 . 9 5  6 . 7 2

L 4 . 7 2  r 7 . 9 4  2 2 . 2 7

8 . 1 2  8 . 9 5
2 . 3 8  2 . 9 4

I  r  . 0 8  1 3 . 6 0

s . 2 2
g . 3 s
s . r 8

4679 LAKEVIEW 2 NNW
l {  1 1 . 4 1  1 1 . 5 2  5 . 2 9
s  4 . 3 3  4 . 1 r  0 . 3 8
v  1 5 . 7 3  1 5 . 5 8  9 . 2 4

481. I  LEABURG I  SW
1 {  5 1  . 4 8  5 0 . 6 2  0 . 2 0
s  1 0 . 1 5  9 . 6 4  5 . 2 9
Y  5 r  .  2 8  6 2 . 4 9  A  . 1 6

1 3 . 6 I  1 5 . 9 3
5 . 5 2  6 . 4 5

1 8 .  S 5  2 r . 4 6

3 7 . 4 8  4 4 . 4 7  5 7 . 6 4
6 . 2 4  8 . 1 3  1 2 . 5 9

4 9 . 1 3  5 3 . 5 9  6 7 . 6 r

6 6 . 0 0
t 4 . 9 2
7 5 . 9 7

B-9



Mean l , led ian  CV

5S8O LOWER HAY CREEK
w  7 . 1 4  6 . 1 8  5 . 3 2
s  3 . r 8  3 . 2 7  9 . 4 2
Y  1 0 . 3 3  r 9 . 3 7  5 . 2 6

5139 I IADRAS
w  6 . 8 4  6 . 6 5
s  3 . 1 4  3 . 1 5
Y  9 . 9 8  9 . 9 8

(  oREGON)

P e r c e n t i l e s
2 5

5  . 5 7
2 .  1 6
8 . 5 7

5 . 1 6
2 . 3 3
8 . 2 5

9 . l g  r 0 . 7 3
4 . g l  4 . 9 0

1 2 . 1 6  1 3 . 9 5

8 . 6 8  9  . 1 7
3 . 9 3  4 . 6 8

1 1 . 3 4  l A . g 2

8 .  r 5
3 . 6 2

T I  . 4 2

7 . 4 5
3  . 9 1

r 9 . 6 7

8 . 8 6
4 . 4 5

L 2 . 2 4

8 . 4 1
5 . 6 I

1 2 . 4 3

5 7 . 8 6  7 6 . 7 9
1 2 . 7 2  1 5 . 6 1
7 8 . 6 5  8 5 . 6 3

4 r . 9 7  4 9 . 0 8
7 . r 7  8 . 8 7

4 8 . 5 2  5 6 . 1 3

2 9 . r 7  2 2 . 5 2
5 . 2 4  5 . 6 ' 1

2 4 . 9 1  2 8 . r 9

M a x  ( y e a r )  H i n  ( Y e a r )

1 1 . 3 2  ( 4 3 )  1 . 6 6  ( 7 7 )
5 . 7 s ( 4 8 )  s . 5 7 ( 7 4 )

1 6 . 1 0 ( 4 8 )  5 . 4 6 ( 7 7 ' , )

1 1 . 3 1 ( 7 8 )  r . 4 2 ( 7 7 )
6 . 8 3 ( 4 8 )  5 . 4 8 ( 4 9 )

1 5 . s 2 ( 4 8 )  4 . 6 4 ( 7 7 ' , t

1 r . 9 0  ( 7 8 )  2 . r 7 1 7 7 ' , '
6 . s 3 ( 4 1 )  s . 7 8 ( 6 6 )

1 4 . 7 2 ( 4 r )  4 . 5 9  ( 5 6 )

9 . 5 3 ( 7 8 )  1 . s ] ( 7 7 )
6 . s 2 ( 7 6 )  1 . 6 7 ( 6 9 )

1 3 . 4 7  ( 7 8 )  s . 1 8  ( 5 0 )

8 4 . 5 4 ( 4 3 )  2 5 . 3 2 ( 7 7 )
1 9 . 2 s  ( 4 I )  5 . 3 2 ( 5 2 )
9 5 . 8 2 ( 4 3 )  4 r . 5 5 ( 7 7 )

s 6 . 9 8  ( 7 4 )  1 3 . s I ( 7 7 )
1 2 . 2 8 ( 6 8 )  1 . 7 4 ( 6 s )
6 s  . 2 3  ( 7  4 )  2 3 . 3 8  ( 7 9 )

3 4 . 7 4 ( 1 4 )  5 . 3 5 ( 7 7 )
8 . 4 7  ( 7 ' 7 )  0 . 5 8 ( 7 4 )

3 s . 3 2 ( 7 4 )  r 0 . 6 8 ( 5 5 )

2 7 . 5 9  ( 5 6 )  4 . 7 4 ( 7 7 )
7 . 7 r ( 7 7 )  5 . 3 2 ( 7 4 )

3 4 . 4 s  ( s 6 )  8 . s 4  ( s 5 )

l 4 ; 8 5 ( 7 4 )  3 . 9 3 ( 7 7 )
8 . 7 s ( 4 r )  r . 4 9 ( 4 9 )

1 9 . 8 7 i 4 8 )  8 . 7 9 ( 6 4 )

9 . 3 2
s  . 4 4
o  . 2 7

T g

4 . 2 2
1 . 4 8
6 .  s 9

4  . 4 5
I  . 4 8
6  . 3 7

5 .  3 6
2 . 4 8
9 . 3 3

9 07 5

5169 MALHEUR BRANCH EXPERIMENT STATION
w  6 . 9 8  7 . 9 2  s . 2 7  4 . 4 6  6 . l s

5162 I ' IALHEUR REFUGE HDQ
w  5 . 8 7  5 . 7 1  5 . 3 4  3 . 2 3
s  3 . 4 2  3 . 3 3  0 . 3 6  1 . 9 3
v  9  . 2 9  9  . 4 7  9 . 2 4  6 . 5 2

5 3 8 4  M C M I N N V I L L E
w  3 7  . 2 4  3 7  . 6 5  5 . 2 4  2 8 . r 2
s  5 . 8 2  5 . 2 9  S . 4 g  3 . 5 2
v  4 3  . 6 6  4 3 . s r  g  . 2 5  3 2 , 9 8

5424 MEDFORD EXPERI!{ENT STATION
t {  1 7 . 1 1  1 7  . 9 3  0 . 3 2  1 r .  1 4
s  3 . 8 5  3 . 6 2  5 . 4 9  1 . 5 6
v  2 9 . 9 6  2 9 . 3 2  9 . 2 6  1 4 . 3 r

5429 MEDFORD WSO AP
w  1 6 . 4 9  1 6 . 6 9  g . 3 g  1 1 . 2 1
s  3 . 4 8  3 . s 6  5 . 5 2  1 . 3 5
Y  1 9 . 9 7  1 9 . 2 8  0 . 2 6  1 3 . 3 r

s  2 . 8 9  2 . 9 1  9 . 4 2
Y  9 . 8 7  9 . 9 9  5 . 2 3

5 59 3 It lI LTON FREEI{ATER
w  9 . 7 7  9 . 8 2  5 . 2 6
s  4 . 1 3  4 . 9 9  5 . 3 7
Y  1 3 . 9 I  1 3 . 7 5  g . 2 g

r . 4 4  r . 9 0
7  . 9 7  8 . 7 7

4 . 7 8
2 . 5 7
7  . 3 7

5 3 6 2  M C K E N Z I E  B R I D G E  R A N G E R  S T A T I O N
w  5 9 . 3 2  5 9 . s 9  0 . 2 2  4 4 . 7 4  5 1 . 1 5
s  I 0 . 7 3  L s . 5 7  0 . 3 9 6 . 3 9  8 . 4 5' 1 9 . 9 5  6 9 . 2 6  0 . r 7  5 5 . 9 6  6 1 . 4 1

3 2 . 1 2
4 . 2 8

3 7 . 3 s

1 2 . 8 r
2 . 5 5

1 6 . 5 8

1 3 . 1 5
2 . 2 6

1 6 . 4 3

8 . 6 6
3 .  1 5

1 2 . 0 2

1 9 . 7 7
4 . 5 3

2 3 . 8 2

2 3 . 8 3
6 . 3 1

2 6 . 1 3

r 1 . 1 S  1 3 . s 4
4 . 9 9  6 . 4 1

1 6 .  1 S  I - 1  . O 5

B-1 0



(oREGON)

P e r c e n t i l e s
lr lean lrled ian

5734 ! !ORO
w  I  . 9 2  8 . 6 9
s  2 . 6 3  2 . 5 2
v  1 1 .  5 5  L I . g 7

6532 NEWPORT
w  5 9 . 9 6  5 8 . 3 4
s  1 9 . 3 5  9 . 3 7
Y  7 0 . 3 1  6 9 . 2 6

6179 NYSSA
w  7 . t 7  7 . 2 s
s  2 . 8 8  2 . 5 5
v  l g . g 4  9 . 9 5

6973 NORTH BEND FAA AP
w  5 4 . 4 4  5 5 . 8 2  S . r 9
s  7  . 2 6  6 . 5 1  s . 3 8
y  6 I . 7 s  6 2 . 0 2  S . 1 6

4 1 . 7 5  4 7 . 3 3  6 1 . 6 5
4 . r 7  5 . 2 1  9  . 0 7

4 7 . 7 r  5 4 . 5 1  6 8 . 2 r

s 1 . 3 4  6 8 . 6 1
8 . r l  1 1 . 5 1

6 s . 8 6  8 1 . 2 4

5 . 9 2
1 . 9 3
8 . 5 4

7 6 . 6 3
1 5 . 5 4
8 8 . 9 1

6 4 . 1 5
t r . 6 2
7  4 . s 6

8 . 4 1  9 . 6 8
3 . 7 4  4 . s l

1 1 . 9 5  1 3 . 2 9

4 3 . 7 6  4 9 . 7 0
8 . 9 6  r O . 9 s

5 A . 9 r  5 8 . 2 8

cv

g . 3 r
s . 3 9
9 . 2 5

9 . 2 2
s . 3 8
s . 1 9

9 . 3 0
s . 4 3
s . 2 4

2 5

7 . 5 5
2 . S r
9 . 6 5

7 5

s . 3 2
o  . 4 9
9 . 2 7

o  . 4 s
0  . 4 7
s . 3 s

ssE
s . 2 6
s . 3 9
s . 2 6

3 .  1 0
1 . 4 5
6 . 2 A

4  . 9 3
r . 5 6
7  . 3 s

4 . 9 4
2 . 5 4
8 . 0 3

8 . 2 4
4 . 9 9

1 1 . 8 4

4 5 . 1 8
5 . 9  4

5 s . 4 3

9 g

1 8 . 2 4
I  . 4 3

2 5 . 2 3

7 . 8 2
4 . 9 5

1 1 . 8 4

9 . 9 r
5 . 7 8

1 4  . 4 5

5 9  . 3 7
7 . 2 0

5 4 . 9 1

L g

5 .  5 8
r . 2 7
7 . 7 5

4 4 . 2 3
s .  3 9

5 4 . 9 2

4 . 3 2
r . 4 9
6 . 6 s

I r . g g  1 2 . 3 7
3 . 2 9  3 . 7 9

1 3 . 6 7  r 5 . 8 0

l l a x  ( y e a r )  M i n  ( y e a r )

r 4 . 4 8 ( s 1 )  2 . t 2 ( 7 7 )
s . 1 3 ( 7 7 )  0 . 7 s ( 7 s )

r 1 . s 6 ( 4 8 t  6 . 4 6 ( 7 3 )

8 9 . 3 1 ( 7 4 )  2 6 . 7 s ( 7 7 )
2 3 . s 3 ( 6 8 )  3 . 5 s ( 5 2 )
9 9 . r 4 ( 7 4 )  4 2 . 7 6 ( 7 7 )

7 9  " 3 6  ( 7  4 t  2 2 . 9 0  ( 7 7  |
1 3 . 0 0 ( 7 r )  3 . 2 6 ( 6 s )
8 3 . 0 8 ( 7 4 )  3 2 . 7 5 ( 7 7 ' , )

1 r . 7 1 ( 5 8 )  9 . 9 s ( 6 6 )
6 . 4 3 ( 4 1 )  s . 9 5 ( 6 6 )

r 4 . 9 2 ( 4 1 )  4 . 2 6 1 4 9 )

5 8 . 8 I  ( 7 4 )  1 5 . 5 7  ( 7 7 )
1 2 . 3 5 ( 7 8 )  3 . 7 r ( 7 4 )
6 2  . 5 2  ( 7  4 ' t  2 6  . 9 3  ( 1 7  )

2 2 . 4 0  ( 4 3 )  3 . 9 2 ( 7 7 )
r r . 2 s ( 4 8 )  1 . 4 3 ( 4 9 )
2 6 . 4 9 ( 4 8 )  1 1 . r S ( 7 3 )

L s . s t ( 7 8 )  r . 9 4  ( 7 7 )
6 .  r . 2  ( 6 s )  1 . 1 3  ( 6 6 )

1 4 .  s 0  ( s 7 )  3 . 9 r  ( 6 6 )

1 5 . 0 7 ( s 6 )  1 . 3 3 ( 7 7 )
8 . 3 2 ( 4 8 )  0 . 8 5 ( 7 s )

1 9 ! 4 8 ( 5 6 )  s . 6 4 ( 7 2 )

6 2 . 5 7  ( 4 3 )  8 . 7 8 ( 7 7 )
9 . 2 1 ( 4 8 )  s . 5 9 ( 6 7 )

6 s . s 9 ( 4 3 )  r 4 . 6 9 ( 7 7 )

6213 OAKRIDGE FISH HATCHERY
w  3 8 . 1 8  3 7 . 1 1  0 . 2 3  2 ' 7 . 6 7  3 2 . 5 6
s  7 . 6 4  7 . 6 1  0 . 3 0  4 . 5 9  s . 8 4
Y  4 5 . 8 2  4 7 . 5 4  s . L 9  3 4 . 3 6  3 9 . 7 9

6243 OCHOCO RANGER STATION
w  1 3 . 2 6  1 3 . 3 6  9 . 2 8  I  . 6 8  r r . 4 2
s  5 . 3 1  4 . 9 7  5 . 4 2  3 . 0 3  3 . 8 7
Y  1 8 . 5 7  1 8 . 3 7  s . 2 3  r 3 . 3 4  1 4 . 9 5

1 5 . 2 9
6 . 8 5

2 r  . 3 7

4 . 4 8  6 . 7 5
2 . 4 9  4 . 1 8
7 . s 3  L 5 . 4 5

6495 OWYHEE DAM
l {  5 . 6 s  5 . 4 4
s  3 . 2 8  3 . 2 9
Y  8 . 8 9  8 . 8 8

6426  PA ISLEY
w  6 . 8 9  6 . 1 2
s  3 . 7 2  3 . 3 8
Y  1 9 . 5 1  9 . 8 5

6468 PARKDALE 2
w  3 7 . 3 1  3 7  . 6 s
s  4 . 6 6  4 . 8 5
Y  4 2 . 9 6  4 3 . 4 8

2 3 . 3 3  3 5 . 5 4
2 . 4 8  3 . 1 8

2 7  . 7 8  3 5 . 2 4

B-l 1



M e a n l led ian cv

6546 PENDLETON WSO AP
w  9  . a 7  9 .  1 5  9 . 2 6
s  3 . 4 8  3 . A 9  0 . A 4
Y  1 2 .  5 5  1 2 . 2 5  0 . 2 r

6634  P ILOT ROCK 1  SE
w  9 . 5 6  9 . 5 6  9 . 2 6
s  4 . 5 5  4 . 4 4  S . 3 8
Y  1 4 . 1 r  1 4 . 9 7  5 . 2 7

6749 PORTLAND KGW-TV
! {  3 5 . 9 9  3 5 . 5 1  5 . 2 3
s  7  . 2 8  6 . 6 7  9 . 3 1
v  4 3 . 2 6  4 3 . 3 5  s . 1 8

6820  POWERS
l ' /  5 4  . 5 6  5 3 . 9 2
s  6 . 4 5  5 . 7 9
v  6 r . s a  5 9 . 8 2

6 8 8 3  P R I N E V I L L E
w  6 . 8 3  7 . 1 6
s  3 . 6 1  3 . 6 9
v  r 0  .  a 4  r s . 8 0

(oREGON)

P e r c e n t i l e s
2 5  7 5

7 . 4 3  L 0 . 3 7  1 2 . s 6
2 . r 5  4 . 1 5  5 . 4 7

r 0 . 8 7  1 4 . 2 1  1 6 . 4 5

I { a x  ( y e a r )  } 1 i n  ( Y e a r )

r 5 . 4 s  ( 7 4 )  3 . 9 8  ( 7 7 )
8 . 1 2 ( A r t  r . 3 s  ( 7 4 )

r 8 . 4 s ( 7 8 )  7 . 6 7 ( 6 8 )

1 4 . 5 S ( 4 8 )  4 . 1 8 ( 7 7 )
1 0 . 3 2 ( A t l  1 . 6 6 ( 7 4 )
2 2 . s A  ( 4 8 )  I  . 7 9  ( 7  3 )

5 r . 5 S ( 5 6 )  1 2 . 9 2 ( 7 7 )
t 4 . 6 9 ( 7 7 1  2 . 9 4 ( 6 7 )
5 8 . s 9 ( s 6 )  2 7  " 6 r ( 7 ' l )

8 5 . 5 0 ( 7 4 )  2 3 . 3 3 ( 7 7 )
1 4 . 9 0 ( s 3 )  2 . 4 5 ( 7 5 )
8 8 . 2 2 ( 7 4 )  3 5 . 1 3 ( 7 7 )

1 1 . 8 5 ( 7 8 )  t . 4 5 ( 7 7 )
6 . 6 9 ( 4 r t  s . ' 7 2 1 7 4 )

r 6 . 2 8  ( s 8 )  5 . S 8  ( 5 s )

5 8 . s 7  ( 7 4 )  1 2 . 3 2 ( 7 7 )
1 2 . 3 t ( 7 ' 7 l .  L . 1 2 ( 7 4 )
5 9 .  r 9  ( 7 4 )  2 4 . 6 3 ( 7 7 ' , )

9 . 8 3 ( 7 8 )  r . 2 2 ( ' 1 7 )
6 . 7 2 ( 4 8 )  . s 2 ( s s )

1 3 . 5 S ( 4 8 )  1 . 7 s ( 5 s )

1 r 1 . 2 0 ( 7 4 )  2 6 . 3 3 ( 7 7 1
t 7 . 8 s ( 5 6 )  3 . 8 6 ( 6 6 )

1 1 6 . 4 3 ( 7 4 )  3 8 . 2 5 ( 7 7 )

4 7  . 3 5 ( 1 4 )  9 . 3 5 ( 1 7 )
7  . 5 r  t 7 7 )  L . 5 o  ( 7  A ' , '

4 8 . 8 s ( 7 4 )  r 6 . 8 5 ( 7 7 )

9 gL g

6 . 9 2
r . 8 3
9 . L 0

6 . 5 3  7 . 9 7
2 . 5 1  3 . 4 0
9 . 6 3  t 2 . 3 8

2 5 . 2 3  3 I . s s
4 . g g  5 . 6 2

3 3 . r S  3 7 . 8 1

1 1 " 4 9  1 2 . 5 7
5 . 4 s  6 . 7 4

t 5 . 9 2  1 8 . 2 9

4 s  . 7 9  4 6 . 3 6
9 . 2 2  1 1 . 1 3

4 9 . 9 8  5 4 . 2 7

6 3 . 2 r  6 5 . 7 5
7 . 3 6  r 1 . 3 9

6 8 . 3 5  7 3 . 7 2

s . 3 6  7  . 6 7
2 . 6 5  4 . 5 7
8 . 4 9  1 r . 9 7

2 9 . 9 8  4 2 . s \
4 .  s 9  7  . 2 9

3 6 . 9 8  4 9 . 3 4

6957  PROSPECT 2  SW
w  3 5 . 5 8  3 5 . 4 5  0 . 2 7
s  6 . 2 2  6 . 5 8  g . A s
v  4 r . 8 0  4 9 . 3 5  s . 2 1

1952  REDMOND 2  W
w  5 . 5 1  5 . 3 1  9 . 3 6
s  2 . 8 2  2 . 7 7  s . 4 9
Y  8 . 3 3  8 . 1 r  s . 3 r

s . 2 2
0  . 4 6
s . 1 9

9 . 3 2
s . 3 9
9 . 2 5

g . 2 g
0  . 3 7
g . r 7

s . 2 5
g  . 4 2
s  - 2 r

3 9 . 7 5
3 . 3 ' 1

4 4 . 9 9

4 . 4 5
I  . 8 1
6 . 9 5

2 3 . 8 5
3 . r 3

2 8 . 9 8

3 . 1 3
1 . 1 1
5 . 2 6

4 7 . 4 0
4 . 1 1

5 3 . 5 5

4 . 5 6
I  . 9 1
6 . 7 5

6 . 7 8
3  . 5 6
9 . 5 6

9 . 9  3
5 . 6  5

1 3 . 9 5

4 8  . 6 3
9  . 4 s

5 3 . 8 6

8 .  r 5
4  . 6 8

1 2 . 4 5

7 7  . 8 6
1 4 . 6 5
8 9 . 2 8

3 5 . 4 8
6  . 8 1

3 8 . 8 2

7682  REEDSPORT
w  6 6  . 2 6  6 6 . 4 8
s  9 . 6 5  9 . 5 6
Y  7 5 . 9 1  1 5 . 3 7

.7 I69 RIDDLE
w  2 7 . 6 6  2 6 . 7 9
s  3 . 9 8  4 . 0 7
Y  3 1  . 6 4  3 l  . 3 5

5 2 .  3 1  5 8 . 7 1  7 2 . 9 9
5 . 1 9  6 . 8 A  r 1 . 8 0

6 s . 8 7  6 7 . 7 8  8 3 . 0 3

2 5 . 6 s  2 3 . 8  I  3 1  . 0 9
1  . 7 3  3 . 0 1  4 . 6 6

2 3 . 6 5  2 6 . 9 6  3 s . 2 s

B-12



T g

( oREG ON )

P e r c e n t i l e s
2 5  7 5 9 g l j l a x  ( y e a r )  M i n  ( y e a r )Flean i ied i  an cv

7298  R IVERSIDE
w  5 . 9 8  5 . 7 6
s  3 . r 1  2 . 8 7
Y  9 . 6 8  9 . r 7

7259  ROCK CREEK
w  1 4 . 9 9  L 5 . 2 2
s  6 . 4 7  6 . 4 2
Y  2 I . 4 6  2 I . 0 4

7331  ROSEBURG KQEN
l {  2 8 . 4 9  2 8 . 3 s  s . 2 5
s  4 . 6 9  4 . 5 2  g . 4 l
Y  3 3 . 1 S  3 2 . 8 8  S  . 2 2

7 354 ROUND GROVE
! {  1 2 . 8 8  1 2 . 5 8  g . 3 S
s  5 .  1 9  5 . 2 2  9 . 3 8
v  r 8 . g ' 7  1 7 . 4 1  g . 2 r

75OO SALEM WSO AP
w  3 4 . 5 0  3 5 . 2 3  9 . 2 3
s  6 . 9 4  5 . 7 4  5 . 3 3
Y  4 A . 5 4  4 5 . 6 8  S . I 9

7  64 I  SEASIDE
w  6 3 . 8 6  6 3 . 6 3  S . 1 9
s  I r . 9 1  1 2 . 5 9  9 . 3 4
Y  7 5 . 7 8  7 4 . 7 5  5 . 1 6

2 9 . 9 A  2 3 . 2 8
2 . 2 7  3 . 0 6

2 3 . 9 6  2 7  . 8 7

2 6 . 3 3  2 8 . 9 2  3 8 . 6 2
3 . 5 4  4 . 9 2  7 . L 2

3 l  .  3 3  3 4 . 5 6  4 5 . s 3

1 3 . s 5  1 6 . 4 6  1 9 . 9 6
4 . 9 5  7 . 4 6  8 . ? 6

r 8 . 9 8  2 4 . s 3  3 7 .  s 5

3 3 . 2 s  3 7 . 5 6
5 . 7 9  7 . 3 5

3 7 . 9 3  4 2 . 4 5

6 . 9 7  8 .  3 4
4 . s 4  5 . s 7

L 5 . 5 7  1 1 . 9 4

4 3 . 9 3
8 . 5 8

5 2 . 1 2

L 0 . 3 2 ( 7 s l  1 . 1 s ( 7 7 )
s . 7 9 ( 4 1 )  1 . 1 3 ( 7 4 )

r 3 . 8 8  ( 4 r )  4 . 2 3 ( 7 7 )

2 I . 8 6 ( 7 4 )  3 . 3 7  ( 7 7 )
1 3 . 7 1 ( 4 1 )  3 . 4 s ( 7 4 )
3 S . 4 1 ( s 6 )  L s . 7 5 ( 7 7 ' , t

4 5 . 8 6 ( 7 4 ' '  r s . 4 3 ( 7 7 )
9 . 5 3 ( 4 7 )  1 . 7 3 ( 6 5 )

4 9 . 8 6 ( 5 6 )  1 8 . 4 9 ( ' t ' t )

1 9 . 9 6 ( 5 6 )  3 . 7 2 ( 7 7 )
| s . 9 3 ( 7 7 )  r . 5 3 ( 7 2 )
2 6 . 8 8 ( s 6 )  1 0 . 4 s ( 5 5 )

5 4 . 9 8  ( 7 4 )  1 1 . 5 6  ( 7 7 )
1 1 . 7 9 ( 6 8 )  3 . 9 7 ( 5 2 )
5 8 . 4 8  ( 7 4 )  2 s  . 3 7  ( 7 7 )

9 2 . 4 s  ( 5 6 )  2 6  . 2 5  ( 7 7  |
2 0 . 5 8 ( 4 r )  5 . 1 3 ( 6 7 )

r a s  .  0 3  ( 5 6 )  4 5  .  0 5  ( ' t  7  )

1 2 . 7 1 ( 5 8 )  2 . r 7 ( 7 7 1 -
8 . 4 7  ( 4 7 )  1 . 1 s  ( 6 2 )

1 7  . 5 2  ( 4 8 ' , )  7  . 0 2  ( 5 9 )

1 9 . 4 7  (  s 6 )  r . 4 8  ( 7 7 )
4 . 6 7  ( 4 8 ' , )  . 3 s  ( 7  4 )

2 1 . 5 6 ( s 6 )  4 . 4 3 ( 7 7 )

9 5 . 9 8  ( 7 4 )  2 5 . 8 4 ( 7 7 )
] 8 . 4 8 ( 7 7 )  5 . 4 2 ( 6 7 )

L 0 5  . 3 9  ( 7  4 )  4 4  . 3 2  ( 7 7  )

9 . 3 0
g  . 4 9
0 . 2 5

s . 2 4
0 . 2 9
o . 2 g

4 . 5 9
1 . 8 3
6 . 2 3

r 0 . 3 8
4 . 1 1

1 5 . 7  A

4 . 7 6
2 . 1 4
7 . 3 4

7  . 3 1
r  . 4 0
9 . O t

8 . 3 7  r s . s 6  1 6 . 6 8  1 7 . 8 9
2 . 6 8  3 . 6 7  6 . 3 7  7 . 8 1

1 3 . 3 4  r 5 . 6 9  2 5 . 4 1  2 3 . 4 4

8929 SQUAW BUTTE EXPERIMENT STATION
w  7 . 4 3  7 . 2 3  g . 3 S  4 . 8 7  5 . 9 1
s  3 . 8 7  3 . 6 3  0 . 4 4  1 . 9 9  2 . 5 8
Y  1 l - 3 0  1 1 . 4 3  s . 2 5  7 . 7 3  8 . 8 2

4 9 . 3 s  5 7 . 6 9
7 . 3 5  8 . 4 4

6 2 . 2 2  6 7 . 2 4

7 r . 7 7  7 9 . 3 8
r 4 . 2 2  1 8 .  l 2
8 2 . 7 7  9 5 . 9 7

9 . 3 1  1 0 . 1 4
s . I s  6 .  t 9

t 2  . 7  6  1 5  . 8 1

t 2 . 9 5  r 5 . s 3
2 . 2 5  2 . 8 3

t 5 . 9 0  r 7 . 9 6

6 7 . 5 8  ? 5 . 7 7
1 3 . s 7  1 5 . 9 5
7 8 . 3 2  8 7 . 9 6

8407 THE DALLES
w  I 9 . 3 4  7 0 . 3 0
s  1 . 9 2  1 . 9 1
v  1 2 . 2 6  1 r . 9 6

8466  THREE LYNX
w  5 9 . 4 2  5 9 . 5 5
s  1 1 . 3 3  I s . 3 4
y  7 9 . 7 5  7 1 . 8 s

s . 3 9
s . 4 4
9 . 3 4

s . 2 4
9 . 2 8
0 . 1 8

5 . 6 9
. 9 9

7 . 2 0

4 0 . 8 r  5 t  . 1 2
7  . 8 5  9 . 2 5

s 3 . 7 3  .  6 1  . 1 4

B - l  3



l l ean cv

8494 TILLAI, IOOK I  W
w  7 6 . 6 9  7 5 . 9 6  g . r 9
s  1 4 . 1 2  1 3 . 3 4  5 . 3 6
v  9 0 . 8 1  8 8 . 7 8  S . r 5

8 ' l2 ,6 UK IAH
w  1 2 , 2 0  1 2 . A 7  5 . 2 3
s  5 . 5 6  5  . 7 2  9 . 3 7
Y  1 7  . 8 5  1 8  . 0 4  s . 2 r

M e d  i a n

8 7 8 0  U N I T Y
w  6 . 7 0  6 . 8 8
s  4 . 1 5  4 . 9 8
v  1 0  . 8 5  ] S . 9 8

8'7 97 VALE
w  6 . 4 6  6 . 4 7
s  2 . 9 5  2 . 8 8
Y  9  . 4 1  9 . 3 6

8 8 3 3  V A L S E T Z
w  1 1 0 . 3 6  r 5 9 . 7 2
s  1 5 . 2 4  1 5 . 1 6
Y  1 2 5 . 6 1  r 2 4 . 5 8

8 8 8 4  V E R N O N I A  2
t l l  4 1 . 2 3  { 1 . 6 8
s  6 . 9 5  6 . 4 8
Y  4 8 .  1 8  4 8  . 6 3

8997 WALLOT'JA
w  r 1 . 9 8  1 1 . 7 1
s  5 . 3 5  6 . 0 6
Y  1 8 . 3 2  1 8 . 2 5

( o R E G O N )

P e r c e n t i l e s

5 9 . 5 9  6 9 . r 7  8 6 . 1 7
7 .  5 I  r 9 . 8 8  1 7 . 1 4

7  4  . 5 8  8 3 . s 9  9 9  . 5 7

M a x  ( y e a r ) l i l i n  ( y e a r )

1 0 3 . 4 3 ( 5 6 )  3 6 . 3 2 ( 7 7 ' , |
2 8  . 6 0  ( 4 r )  5 . 3 7  ( 6 7 ' , )

1 r 8 . 6 s ( 7 4 )  5 9 . 2 8 ( 7 7 )

1 8 . 9 7 ( 4 8 )  5 . 5 6 ( 7 7 )
1 3 . 8 4 ( 4 1 )  2 . 7 7  ( 7 4 )
2 7 . 8 8 ( 4 8 )  1 I . 4 9 ( 7 7 )

r 1 . s 1 ( 5 8 )  3 . 2 4 ( 7 7 )
1 2 . 3 7  ( 4 1 )  2 . s 8  ( 4 9 )
2 r . 4 7  ( 4 I )  8 . 2 5  ( 6 6 )

r 0 . L 2 ( 6 5 )  2 . 1 9  ( 7 7 )
7 . 8 7 ( 4 1 )  1 . 9 6 1 7 4 )

1 7  . 9 2  ( 6 5 ' , t  6  .  s 8  ( 7  3 )

1 2 . 6 4 ( 7 8 )  I . 9 6 ( 7 - t )
5 . 2 4 ( 6 4 )  s . 7 8  ( 4 9 )

1 4 . 0 9 ( 7 8 )  3 . 6 1  ( 4 1 )

1 6 . 8 8  ( 5 3 )  2 . 8 2 ( 7 7 ' )
9 . 3 S ( 6 s )  1 . 8 6 ( s r )

2 2 . 6 r  ( 6 3 t  6  .  5 o  (  6 8  )

1 6 6  . s 2  ( 7  4 )  5 3 . 2 - 1  ( 7 7  )
3 s . 4 4 ( 7 8 1  3 . 6 9  ( 5 7 )

1 8 r . 9 2 ( 7 4 )  7 8 . r 4 ( 7 7 )

62 .44  (7  A ' , )  L7  . 97  ( ' 17  )
1 3 . 4 r ( 5 8 )  2 . r S ( 5 2 1
6 7  . 7 2 ( 5 6 )  2 9 . s 8  ( 7 7 )

1 5 . 9 0  ( 6 s )  3 . 5 4  ( 7 7 )
1 2  .  s 8  (  4 1 )  2 . ' t  r  ( 7  4 )
2 3 . 7 1 ( s 6 )  t r . 7 2 ( 7 ' 1 ' , )

9 5 . 0 2
2 I . 6 4

r s g . 6 b

r 3 . 9 8  1 5  " 6 5
6 . 5 9  7 . 9 4

1 9 . 6 7 '  2 2 . 9 8

T O 9 g7 52 5

8 . 6 s
3 . 2 s

1 2 . 5 9

1 9 .  r 6
4 . 2 4

1 5 . 2 2

8746  UNION EXPERIMENT STATION
w  8 . 1 8  8 . 4 3  0 . 2 3  5 . 5 1
s  5 . 9 S  5 . 8 2  0 . 3 1  3 . 7 3
Y  1 4 . 0 8  1 3 . 8 2  g . 2 r  r a . 2 r

7  . 3 7  9 . 4 1  L g . 2 s
4 . 8 2  7 . A 1  7 . 8 2

L 2 . 5 2  1 5 . 6 7  1 7 . 7 3

s . 2 8
0 . 3 3
s . 2 4

g . 3 r
g  . 4 r
0 . 2 5

4 . 1 4
2 . 5 3
7 . I g

3 . 8 2
r . 4 1
6 . 6 9

5 . 5 5
2 . 3 5
9  . 4 2

s . 3 9
3 . 2 1
8 . 9 3

5 . 5 5
2 . 9 3
7 . 8 8

7  . 4 5
3 . 2 9

1 1 . 6 8

3 5 . 8  4
5 . 3 6

4 2 . 5 5

1 s . 5 5
5 . 2 5

1 6 . g g

8 . 1 4  9 . 1 4
4  . 9 7  5  . 6 1

1 2 . 5 3  1 3 . 9 4

7 . 4 r  8 . 8 8
3  . 9 9  4 . 7  r

1 1 . 1 6  1 2 . 1 3

8818  VALLEY FALLS 3  SSE
w  9 . 5 5  8 . 8 4  5 . 3 6
s  4 . 6 ' t  4 . 3 8  g . 4 l
Y  1 4 . 2 1  1 3 . 5 4  5 . 2 8

1 1 . 0 9
s . 6 9

1 5 . 7 5

1 5 . 0 1
7  . 6 3

1 9 . 7 9

t 4 s . 8 7
2 4 . 8 6

1 5 7  . 8  5

s . 2 2
g  . 4 r
s . L 9

0 . 2 3
9 . 3 8
9 . 7 9

9 . 2 4
s . 2 7
s . L 8

2 9  . 4 5
4 . 2 4

3 5 . 5 6

8 . 5 9
4  . 4 r

1 4 .  r 3

7 8  . 5 7  9 7  . ' 1 7  r 2 3 . 6 4
8 .  1 3  9 . 9 6  1 8 . 0 3

9 2 . 9 6  r 1 1 . 2 6  1 4 5 . 1 4

4 5 . 9 6  5 2 . 7 9
7 . 9 0  1 1 . 1 ?

5 4  . 4  3  5 9 . 6 4

1 4 . 3 3  1 5 . 9 s
7 . 3 3  8 . 3 9

2 g  . 9 8  2 2 . 9 r

B-1 4



M e  a n M e d  i  a n cv

9 A 6 8  W A S C O
w  8 . 9 5  9 . r 2
s  2 . 4 8  2 . 5 7
Y  1 1 . 4 3  r r . 6 g

9 3 1 5  W I C K I U P  D A M
w  1 6 . ] r  1 7 . 9 8
s  4 . 2 s  3 . 8 9
v  2 s . 3 I  2 0 . 9 4

1 8 . 3 4  2 2 . 3 9
5  . 9 2  6 . 8 1

2 3 . 8 4  2 6 . r 4

L O

( o R E G O N )

P e r c e n t i l e s
2 5  7 5 ! 4 a x  ( v e a r )  M i n  ( Y e a r )

1 5 . 4 0  ( 5 r )  2 . 7 5 ( 7 7 ' , t
4 . 7 3 ( 4 8 )  S . ' t 6 ( 7 4 )

1 ? . s 9 ( s r )  6 . 5 2 ( ' t 7 )

2 6 . 8 5  ( 7  4 )  3 , 6 2 ( 1 7 ' , t
8 . 3 6  ( 4 8 )  1 . 3 6  ( 6 7 )

3 1 . 2 0 ( 5 6 )  9 . 8 8  ( 7 7 )

M a x  ( v e a r )  M i n  ( Y e a r )

9 1 . 8 3  ( 7 6 )  3 5 . 5 7  ( 7 7 )
2 2 . 7 5  ( 7 8 )  s  .  3 4  (  6 7  )

r 0 5 . 8 1 ( s 6 )  5 5 . 7 1 ( 7 7 )

2 9 . 3 3 ( 5 5 )  1 1 . 4 s ( 4 4 )
1 1 . 6 6 ( 4 8 )  3 . 3 0 ( s 8 )
3 4 . 0 6 ( 5 5 )  1 7 . 0 7  ( s 8 )

9 4 . 1 8 ( 7 4 )  3 r . 7 4 ( ' 1 7 )
2 2 . 2 2 ( 6 7 )  5 . r s ( ' 7 7 )

IS '7  . 99  (7  A ' , t  5s . rS  (44 )

4 7 . t 2 ( 7 4 )  1 9 . r s ( 7 7 )
2 L . 6 5 ( 4 8 )  5 . 5 1  ( 4 0 )
6 8 .  1 3  (  4 8  )  3 5  , 5 6  ( 7 s )

5 7  . 6 5  ( 7  4 )  r 8  . 5 7  ( ' t ' t ' )
1 8 . 4 3 ( 7 7 )  3 . 8 6 ( 6 7 )
67 .47  (56 )  37  .SA  l ' 7 ' t ' , '

3 8 . s 8 ( 7 2 1  1 6 . 5 1  ( 4 4 )
1 3 . 6 0 ( 4 8 )  4 . 3 6 ( s 8 )
4 7 . 9 2 ( 7 2 )  2 t . 8 7  ( 4 4 )

2 s  . 8 3  ( ' 7  4 )  2 . 4 2  ( 7 7  )
s . 4 4 ( ? 8 )  s . 5 6 ( 7 s |

25 .s9  ( ' t  L )  6  . 82  (77  ' , '

9 g

0 . 3 9
s . 3 8
s . 2 4

s . 3 0
s  . 4 3
0 . 2 5

6 . s 3
I  . 3 9
7 . 9 5

t s .  r 3
I  . 8 6

1 4  . 0 4

6 . 6 7
1 . 8 6
8 . 7 9

t2 .19
2 . 7  5

1 5 . 8 9

t s . l g
3 . s 2

1 3 . 4 3

L 2 . 3 2
3 . 8  4

1 5 .  l 8

M e a n  M e d  i  a n

g O O S  A B E R D E E N
w  6 8 . I 0  5 7 . 5 9
s  1 3 . 0 4  1 2 . 5 ' l
Y  8 1 . 1 4  7 9 . 5 I

gT '7  5  ANACORTES
v i  1 9 . 5 1  1 9 . 7 9
s  5 . 9 r  5 . 6 5
v  2 5 . 4 2  2 5 . 6 7

9 2 4 2  A R I E L  D A M
l {  6 1 . 4 8  6 s . 7 9
s  1 2 . 5 9  1 2 . 6 7
v  7 4 . L 7  7 4 . 9 4

5 2 5 ' I  A R L I N G T O N
w  3 4 . r 2  3 3 . 8 8
s  1 1  . 8 2  1 0 . 8 9
v  4 5 . 9 4  4 5 . 5 4

9 5 6 4  B E L L I N G H A M
w  2 6 . 9 3  2 6 . 1 9
s  8 . 2 9  7 . 9 3
v  3 4 . 3 2  3 4 . 3 5

9 6 6 8  B I C K L E T O N
w  r r . o g  L 0 . 2 7
s  2 .  5 8  2 . 5 3
Y  1 3 . s 8  1 2 , . 8 8

( W A S H I N G T O N )

P e r c e n t i l e s
2 5  7 5

5 1 . 7 6  6 6 . 8 6  7 8 . 1 6
8 . 4 7  1 0 . 5 9  1 4 . 2 8

6 4  . 3 2  7  2 . 9 6  9 3  . 6 9

r 3 . 9 3  1 6 . 6 4  2 2 . 3 8
3 . 8 2  4 . 7 9  7 . l 8

1 9 . 0 4  2 r . 7 5  2 8 . 5 9

s . t 9
0 . 3 1
s . 1 6

s . 2 r
0 . 3 r
9 . 1 8

9 . 2 2
0 . 3 3
s . 1 8

s . 1 9
s . 3 r
s . 1 6

t 0 9 g

8 3 . 3 2
t 9 . 9 2
9 7 . 6 8

2 4 . r 7
7  . 7 7

3 2 . 6 9

4 2 . 8 9  5 5 .  r 8
8 . 0 8  9 . 5 1

5 7 . 6 2  6 4 . 5 2

2 5 . 9 8  2 9  . 8 2  3 8 . 7 1
7  . 8 2  9  . 5 9  1 4 . 2 9

3 7 . ' 1 7  4 0 . 2 3  4 8 . 7 1

6 7 . 7 5  7 9 . 0 0
1 5  . 2 9  1 9 .  r  3
8 1 . 2 4  9 3 . 4 2

0482 BATTLEGROUND
w  4 1  . 3 6  4 t . 3 7  g . I 9
s  9 . 8 2  9 . 3 5  S . 3 l
Y  5 1  . 1 8  5 1 . 9 2  S  . r 4

3 1 . 6 4
6 . 4 1

4 t . g r

3 5 . 8  5
7 . 6 5

4 6  " 2 9

4 2 . 7 0
t 6  . 4 5
5 6 . 6 8

t 6 . 2 5
4 . 2 r

1 9 . 9 6

4 6 . 1 5  5 r . 4 1
1 1 . 4 7  1 3 . 8 9
5 5 . 9 7  6 9 . 6 6

3 s . 2 2  3 3 . 8 8
9  . 8 2  1 r  . 6 9

3 8 . 6 9  4 3 . 7 3

2 N
g . 2 r
s . 2 9
g . 1 9

0 . 3 5
s  . 4 6
g  . 3 9

t 9 . 5 2  2 9 . 8 3
5 . 4 7  6 . 2 7

2 6  . 4 3  2 9 . s 7

6 . 8 2  8 . 7 6
t . 2 5  I  .  5 9
9 . 2 4  r s . 7 r

1 2 . 8 2
3 . 2 9

1 5 . S 3

B - l  5



IYlean M e d  i a n cv

(WASH INGTON )

P e r c e n t i l e s
z )  t J 9 S l l a x  ( y e a r ) M i n  ( y e a r  )

0729  BLA INE
w  3 I  . 1 4  3 S . 9 3
s  8 . 6 9  8 . 5 6
Y  3 9 . 8 3  3 9 . 4 9

987 2 BREI'IERTON
w  3 8  . ' 1 9  3 8 .  1 1
s  6 . 6 s  6 . 5 1
Y  4 5 . 3 9  4 3 . 5 1

1233  CEDAR LAKE
l r  8 0 . 6 3  7 9 . 7 4
s  2 2 . 0 7  2 1 . 8 5
Y  I s 2 . 7 g  I S I . 2 6

I27 6 CENTRAI. IA
t {  3 7 . 5 9  3 8 . 9 7
s  8 . 1 7  7 . 7 8
v  4 5 . 7 7  4 5 . 8 7

1  359  CHELAN
w  8 . r 0  8 . a r
s  2 . 8 0  1 . 9 1
Y  1 0 . 9 1  I s . 7 7

L O

2 2 . 9 9  2 6  . 7 6
5 . 7 3  6 . 6 5

3 s . 9 2  3 3 . 8 2

3 4 . 9 8  4 6 . 3 5
I S . S 4  1 1 . 8 3
4 4 . 3 4  4 9 . 6 2

4 3 . 8 9 ( 7 6 )  2 9 , 5 8 ( ' l 6 l
1 6 . 6 0  ( 4 8 )  5 . 0 5  (  s 8  )
5 3 . 9 3 ( 7 6 )  2 5 . 8 4 ( 7 9 )

6 4 . 5 s  ( 7  4 )  1 9  . 3 2  ( 7 7 )
1 2 . 8 9  ( 7 8 )  2 . 9 4 ( 4 s )
7 t . 1 2 ( 7 4 )  2 3 . 3 0 ( 4 4 )

4 8 . 9 4 ( 5 q )  1 8 .  r 1  ( 7 7 )
2 s . 4 6 t 4 8 )  4 . 9 8 ( 5 7 )
6 3 . 7 7 ( 4 8 )  3 4 . 7 8 ( 7 7 )

t s ' t . 3 s ( 5 0 )  4 9 . 3 6 ( 4 1 )
3 3 . 8 2 ( 6 4 )  9 . 1 1  ( 6 7 )

r 3 1 . 8 s ( s 9 )  7 6 . 5 8 ( 4 1 )

5 3 . 0 1 ( 5 6 )  t 6 . I s ( 7 ' 1 )
1 5 . 5 0 ( 7 8 )  4 . 9 7 ( 5 2 )
6 0 . 5 9 ( s 6 )  2 8 . 8 8 ( 4 4 )

r 4  . 5 6  ( 7  4 )  2  . 5 3  ( 7 ' 1 )
1 0 . 3 s ( 4 8 )  . 5 4 ( 7 s )
1 8 . 1 4 ( 4 8 ) .  4 . 4 4 ( ' 1 9 )

r 4 . 9 0  ( 5 6 )  3  . 4 3  ( 7 7  ' , '

1 4 . r 2 ( 4 1 )  1 . 9 7 ( 4 9 )
2 4 . 1 3 ( 4 1 )  6 ; 2 3 ( 4 9 )

2 5 . 5 9  ( 7 4 )  5 . 7 0  ( 7 7 )
r 1 . 8 2  ( 4 8 )  3 . 2 6  ( 4 3 )
3 5 . 1 2 ( 7 4 )  1 1 . 8 r ( 7 9 )

3 3 . 6 6  (  s 6  )  I  . 2 5  ( 7 7  )
1 4 . e s  ( 4 8 )  2 . e 3 ( 6 ' 7 )
4 s . 5 6 t 5 6 )  1 7 . 4 3  ( 4 4 )

g . 2 s
s . 2 9
o . r 7

s . 2 9
o  . 4 2
0 . 2 7

s . 1 8
0 . 2 8
s . 1 6

0 . 2 r
s . 3 3
g . r 7

0 . 2 8
o . 6 t
0 . 2 7

2 4 . 6 5  2 9 . 7 9  4 4 . 5 0
3 . 3 9  3 . 9 5  8 .  s 8

3 s . 6 6  3 s . 4 8  5 3 .  2 8

2 8  . 4 7
8 . 6 1

3 8 . 9 7

5 4  . 4 9
L 0 . 6 6
6 3 .  1 4

4 6 . 5 3
1 6 . 7  4
5 8 . 2 5

4 7  . 9 0
1 3 . 9 4
5 4 . 7 8

t s . 9 6
4 . 7  4

I 4 . 9 I

0945  BUCKLEY I  NE
t {  3 5 . 4 7  3 5 . 9 5  S . 1 9
s  1 2 . 3 0  1 1 . 6 2  5 . 2 8
Y  4 8  . 7 6  4 8 . 7 2  S .  1 5

3 2 . 2 8  4 1 . 3 6
t s . g 2  1 4 . 9 2
4 3 . 0 7  5 5 . 0 9

5 3 . 1 1  6 9 . 5 3
r 4 . 3 4  1 7 . 3 5
8 2 . 5 3  8 7 . 7 8

2 4 . 5 5  3 3 . 6 S  4 3 . 9 4
4 . 7 9  6 . 5 2  9  . 3 2

3 5 . 0 8  8 g  . 7  r  5 3 .  1 8

9 3 . 1 9  9 8 . 8 7
2 6 . 5 4  2 9 . 5 2

1 1 5 . 8 3  1 2 7 . 6 3

1385 CHESAW 4 NNk' l
w  7  . 9 9  8 . 9 8  9 . 2 8
s  6 . 4 9  6 . 5 1  9 . 3 5
Y  1 4 . 3 9  1 4 . 3 9  0 . 2 4

1 3 9 5  C H E W E L A H  4  S
w  1 4 .  1 4  1 3 . 7 9  9 . 2 5
s  6 . t t  5 . 8 1  0 . 3 5
v  2 s . 2 6  t 9  . 9 9  0 . 2 0

1414  CHI t t lACUM
w  2 I . 9 6  2 2 . 4 3  5 . 2 3
s  6 . 8 3  6 . 9 7  s . 3 5
v  2 8 . 7 9  2 9 .  l t  S . 1 8

6 . 3 0  9 . g t  t s . 6 s
4 . 9 r  7 . 4 8  9 . 1 8

1 2 . 3 5  1 5 . 1 9  1 8 . S r

1 1 . 7 5  1 6 . 5 5  1 8 . 3 9
4 . 3 2  7 . 4 7  8 . 8 2

r 7  . 9 4  2 2 . 2 s  2 6 . 3 4

5 . 2 9
r  . 4 9
7 . 7 5

5 . 2 7
3 . 6 8
9 . 8 3

1 0 . 8 8
3 . 5 8

1 5 . 2 I

1 5 . 3 7
4 . 1 8

2 1 . 1 9

6 . 6 2
r  . 9 I
8 . 6 8

9  . 4 5
3 . 1 3

I 2 , . 5 5

2 5 , 1 3  2 8 . 5 2
8 . 5 4  9 . 8 3

3 1  . 6 3  3 6 .  S 8

t 9  . 4 2
4 . s 6

2 5 . 7 2

B-1 6



(WASHINGTON)

P e r c e n t i l e s
M e a n  l 4 e d i a n

1 4 8 4  C L E A R B R O O K
w  3 4 . 7 8  3 3 . 7 2
s  1 1 . 5 9  1 9 . 9 3
v  4 6 . 3 7  4 5 . 7 4

I 5 g 4  C L E  E L U M
w  1 9  .  1 3  1 8 . 9 9
s  3 . 3 5  3 . 1 r
I  2 2 . 4 8  2 2 . 3 3

1586 COLFAX I  Nvr
w  1 5 . 1 4  1 5 . 5 0
s  5 . 3 r  4 . 9 L
Y  2 A . 4 5  2 9 . 7 4

I 6 5 0  C O L V I L L E  A P
w  L l . 2 7  1 1 . 3 5
s  5 . 8 3  5 . 5 5
Y  1 7 . 1 0  1 5 . 8 6

1  565  CONCONULLY
w  9 . 6 7  9 . 4 5
s  5 . 4 2  5 . 1 3
Y  1 5 . S 9  1 4 . 6 8

I679  CONCRETE
w  5 5 . 6 1  5 3 . 5 8
D  I Z . ) U  ) , 2 . > Z

Y  6 8 . 1 9  6 4 . 8 8

1 7 6 0  C O U G A R  6  E
! {  1 0 3 . 2 r  t 9 3 . 2 5
s  1 6 . 3 9  t 6 .  s 6
v  1 7 9 . 6 0  1 1 6 . 8 4

1 l  . 8  5  I 4  . 9 7
t  . 6 4  2 . 5 5

r 4 .  s s  1 8 .  3 7

cv 9 0L S

2 9 . 2 6  3 9 . 4 9
9 . S s  1 4 . 3 s

3 9 . 7 4  5 1 . r 6

M a x  ( y e a r )  M i n  ( y e a r  )

5 r  . 6 5  ( 7 2 ' , t  2 2 . r 0  ( 7 9 )
20  .32  (64 ' , t  6  . 20  (58 ' , )
6 7 . 5 5 ( 7 2 )  3 1 . 5 4 ( 7 9 )

3 s . 7 4 ( 5 9 )  7 . r 8 ( 7 7 )
1 1 . 9 6  ( 4 8 )  0 . 9 8  ( 6 7 )
3 9 . s 7  ( 5 9 )  1 2 . 7 s ( 7 7 )

2 4 . 2 7 ( 7 4 1  4 . 4 2 ( 7 7 )
1 1 . 1 4 ( 4 1 )  2 . 6 I ( 6 9 )
3 1 . 9 6 ( 4 8 )  I s . 2 8 ( 7 7 )

2 s . 3 r  ( 7  4 )  3 . 9 6  ( 7 7 )
1 r . 4 2 ( 4 8 )  3 . s 9 ( 5 0 )
2 s . 3 9  ( 6 9 )  t s . 3 7  ( 7 7 )

1 5 . 3 2 ( 7 4 )  2 . 5 3 ( 7 7 )
r s . s 6 ( 4 8 )  2 . 2 2 ( 4 0 )
2 7 .  1 1  (  4 1  )  7  . 7 9  ( 7 9 )

8 2 . 1 2 ( 7 6 )  3 s . 9 3 ( 7 7 )
2 0 . 1 8 ( s 9 )  7 . r 2 ( 5 2 )
9 6 . s 6  ( 7 6 )  5 0 . 2 3  ( 7 7 )

1 7 1 . 3 S ( 5 6 )  4 4 . 6 ' 7  ( 7 ' , 7 )
2 8 . 8 7 ( 4 1 )  5 . 2 2 ( 6 7 )

1 8 6 . 4 3 ( 5 6 )  7 2 . 8 9 ( 7 7 )

1 1 . 2 8 ( 7 4 )  r . 8 4 ( 7 7 )
1 3 . 4 s ( 4 8 )  I . s 2 ( 7 0 )
2 1 . 6 5 ( 4 8 )  5 . 2 2 ( 7 ' 7 )

2 r . 2 L ( 7 2 )  8 . 4 0  ( 4 4 )
1 1 , 0 3 ( 4 8 )  2 . 9 5 ( 4 3 )
2 8 . 4 9 ( 7 2 )  1 3 . 4 6 ( s 8 )

25 7 5

g . 2 s
s . 2 7
9 . 1 8

s . 3 L
s . 5 3
9 . . 2 7

9 . 2 4
9 . 3 6
9 . 2 0

s . 2 6
s . 3 4
s . 2 g

0 . 3 r
s  . 4 9
s . 2 8

s . 2 g
9 . 2 7
0 . 1 8

9 . 2 3
0 . 3 3
s . L 9

2 5  . 4 5
8 . 0 1

3 6  . 8 1

4 4 . 2 3
1 3 . 6 2
5 7 . 7 r

2 5 . 8 6
a . 9 s

2 9 . 8 9

t 9 . 8 2
7 . 6 9

2 4 . 0 9

1 4 . S 1
7 . 8 4

2 2 . 2 9

r 3 . 9 5
8 . 2 2

2 9 . 5 5

6 8  . 3 5
1 8 .  g 5
8 6 . 9 4

r27  .77
2 4 . 8 r

L 4 8  . 4 0

9 . 4 2
5  . 4 7

1 3 . 2 6

t 7 . 2 7
8 .  S 8

2 5 . 0 s

z z . L t

3 . 9 9
2 5 . 7  3

1 r . 9 3  1 2 . 8 0  1 7 . 3 3
3 .  3 8  4 . 5 3  6 . s 7

1 5 . 4 0  L 7 . 3 7  2 2 . 7 9

8 . S 1  9 . 4 2
3 . 5 7  4 . 3 6

L 2 . 7 8  t 4 . 7 7

6 . 5 9  7 . 4 3
2 . 8 5  3 .  5 9

I 0 . 2 4  1 1 . 8 4

t 2 . 8 2
7 . 5 8

1 9 .  1 5

1 1 . 7 6
6 . 2 4

r t . t 6

l '16'l couLEE DArvl I SW
w  6 . 9 1  5 . 7 L  0 . 2 9
s  3 . 6 s  3 . 2 4  s  . 5 8
Y  I 9  " 5 s  9 . 9 6  9 . 2 9

1 7 8 3  C O U P E V I L L E  1  S
w  1 3 . 8 9  1 4 . 0 0  s . 2 3
s  5 . 5 4  5 . 5 r  g . 3 t
Y  1 9 . 5 3  1 9 . 4 3  S . 1 9

4 6 . 7 9  6 5 . s 8
I S . O r  L 4 . 3 2
5 8 . 7 6  7 8 . 6 7

9 1 . 2 6  r 1 7 . 7 8
I 2 . 4 8  t 9 . 2 4

L 5 4 . 9 5  1 3 5 . 1 2

5 . 5 3  8 . 5 1
2 . 6 2  3 . 8 2
8 . 3 9  L 2 . 2 8

1 1 . 7 5  1 6 . 6 1
4 . 6 0  6 . 7 6

1 6 . 4 8  2 2 . 1 r

4 r . 3 8
8 . l 7

5 4 . 1 9

7 9 . 3 6
t s . s 6
9 2 . 3 r

4 . 7 1
r . 9 7
6 . 9 6

9 . 2 L
3  . 4 7

1 4 . 7 5
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(WASHINGTON)

P e r c e n t i l e s
2 5  7 5M e a n  M e d  i  a n  C V

1 9 3 4  C U S H I ' I A N  D A M
l {  8 5 . 1 6  8 3 . 6 s  0 . 2 2
s  7 2 . e t  I 9 . 5 6  9 . 3 6
v  9 7  . 2 1  9 8 . 4 2  g . r 9

] 9 6 8  D A . L L E S P O R T  F A A  A P
w  1 2 . 9 7  r I . s g  s . 4 L
s  1 . 7 3  t . 6 2  9 . 5 2
Y  1  3 . 8  r  1 2 . 7 7  9 . 3 7

t s 9 g l l a x ( y e a r )  M i n ( y e a r )

6 1 . 7 8  7 4 . 8 3  r g 0 . L l
7 . 3 2  8 . 9 5  1 5 . 1 7

6 9 . 1 2  8 6 . 1 9  r r 0 . 5 2

t r 2 . s 3 ( 7 r )  3 7 . 9 r ( 1 7 )
2 4 . 5 3  ( 4 8 )  4 . 9 4  ( 6 7 )

L 2 7 . 6 4 ( 7 r )  3 4 . 1 2 ( 7 7 )

3 s  . 8 2  ( 7  4 1  2 . 5 3  ( 7 7  )
4 . 5 7  ( 4 ' 7  )  s  . 1 6  ( 7  s )

3 2 . s 6  ( 7  4 )  5 . 2 L  ( ' t 7  )

9 7 . 6 L ( 7 4 )  3 8 . 1 0 ( 7 7 )
2 r . 6 6  ( 7 2 )  8  .  3 s  (  s 7  )

l . l s . L s ( 7 4 )  5 s . 9 1 ( 7 7 )

r 7  . 4 4  ( 7  4 )  2 . 6 t  ( ' t 7  )
1 4 . 9 5 ( 4 8 )  2 . 2 7 ( 4 9 )
2 8  . 2 4  ( 4 8 )  I  . s 3  ( 7 7 ' , )

2 S  . 3 6  ( 7  4 )  5  . 2 4  ( 7 7  )
1 2 . s s \ 4 r )  2 " 3 r ( 5 3 )
2 8 . 2 0 ( 4 8 ' )  1 1 . 1 6 ( 7 7 )

r a 2 . 6 3 ( 7 6 )  3 s . 8 3 ( 7 3 )
2 s . 8 I ( 7 2 )  5 . 8 6 ( 6 7 )

1 r 5 . 8 8  ( 7 6 )  4 s . 4 6  ( 7 3 )

1 1 . 6 6 ( 7 4 )  1 . 5 8 ( 7 7 )
7 . 1 4 ( 4 8 )  s . 7 5 ( 7 A ' , )

1 3 . 6 5  (  4 8  )  4 . 2 s  ( 7  3 ' )

7  6  . 7 9  ( 7  4 )  3 s  , 4 7  ( 7 7 ' , )
1 7 . 4 3 ( 6 8 )  4 . s 8 ( 6 7 )
8 6  . 6 8  (  7 6  )  4 6  . 4 4  ( 7 7  )

3 7  . 8 2 ( 4 8 ' )  1 5 . 3 3  ( 7 7 )
r ? . s 5 ( 4 8 )  4 . 1 4 ( s 8 )
5 5 " 3 8 ( 4 8 )  2 2 . 8 t ( ' t 9 )

L 4 . 5 3
2 .  r t

1 5 . 8  8

1 9 8 . 6 6
1 7 . 9 5

1 1 8 . 1 8

L 7 . 7 3

2 S . S r

1992 DARRINGTON RANGER STATION
w  6 7  . 5 '  6 6 . 2 2  0 . 2 r  4 7  . 9 9
s  1 3 . 7 r  1 2 . 6 2  5 . 2 7  9 . 3 3
Y  8 1 . 2 1  7 8 . 0 3  S . I 9  6 3 . 4 6

5 7  . 9 9  8 5 . 3 9  8 5 . 2 8
r 0 . 2 r  t 7 . r 7  t 9 . 4 2
6 8 . 4 5  9 4 . 2 3  r g r . 2 S

7  . 3 2  9 . 3 7
s . 8 7  r . r 2
8 . 8 3  r 5 . 5 9

5 . 3 A
r . 6 3
7 . 5 s

2 O 3 A  D A Y T O N  I  W S W
! {  1 4 . 3 3  I A . 3 2  0 . 2 3
s  4 . 8 7  4 . 3 0  0 . 4 r
Y  1 9  . 1 6  1 9  . 6 9  S . 2 g

2 O g 1  D } . V E N P O R T
w  r r . 2 9  1 1 . 6 7
s  4 . 5 1  4 . I 2
Y  1 5 . 9 3  1 6 . 1 5

2157 DIAtsLO DAI | I
w  6 2 . 8 >  6 I . 3 5
s  r r . 6 7  1 0 . 8 5
v  7 4 . 5 2  7 2 . r 8

2505  ELLENSBURG
w  6 . 7 s  6 . 5 6
s  2 . 2 2  1 . 8 6
v  8 . 9 2  8 . 7 9

2 5 3 I  E L Y , A
w  5 5 . 9 4  5 5 . 6 5
s  I s . e -  9 . 2 1
Y  6 5 . 9 5  6 4 . 5 ' 7

z o  t )  r - V l x E l  t
w  2 6 . 6 6  2 7 . 3 8
s  8 . 9 .  8 . 6 5
Y  3 5 .  5 7  3 5 .  S I

7  . 7 2  9 . 7 5
2 . 6 t  3 . 2 2

r r . 9 0  r 3 . 6 8

L A . 4 9  1 2 . S r
2 . 7 3  3 . 2 7

1 4 . 3 3  1 6 . s 5

3 . 8 2
r . 2 3
5  . 4 4

4 s . 3 7
6 . 6 s

5 s  . 7 " 1

s . 2 5
g  . 4 8
0 . 2 3

t 2 . 9 3
5 . 6 7

1 7  . 6 9

r 6 . 3 5
6 . s 4

2 r . 7 3

1 4 . 2 9
6 . 6  5

2 0 . 1 6

1 8 . 7  4
7  . 6 5

2 3 . 6 5

8 5 . 5 4
1 5 . 5 3
9 8 .  t 0

9 . 5 5
3 . 4 9

L2 .68

7 5 . 5 2
1 5 . 6 S
I 3 . 9 8

0 . 2 4
0 . 3 0
g . 2 r

9 . 3 2
g . 5 g
0 . 2 8

g . 1 9
s  . 3 2
g . r 7

s . 2 t
s . 3 5
s . t 9

4 3 . 7 1  5 2 . s 9  7 4 . 9 8
7 . 5 7  9 . 4 9  1 3 . 7 1

5 5  .  2 3  6 3 . 4 6  8 s  . 1 7

7 . 9 5
2 . 6 r

1 9 . 3 5

4 9 . 4 1  6 3 . 8 2
7 . 9 9  1 1 . 1 9

5 8 . 6 1  7 3 . 6 8

1 9 . r 4  2 2 . 4 9
5 . 5 9  6 . 5 4

2 8 . 2 3  3 0 . 7 r

3 S  . 3 3  3 4 . 5 6
1 S . 6 1  1 3 . 0 1
3 7  . 8 2  4 5 . 3 1

B- l  8



l lean Med I  an cv

(wASHTNGTON)

P e r c e n t i l e s
2 5

7 4 . 3 5  8 5 . 9 6  r s g . 6 S  1 2 6 . 5 r
1 3 . 9 5  1 4 . 9 9  2 1 . 9 r  2 5 . 1 8
9 r . 9 7  t s s . 7 2  t 3 S . b r  t 4 2 . 9 2

7 5  9 s H a x ( y e a r )  M i n ( y e a r )T g

29T4 FORKS 1  E
w  9 7  . 7 8  9 4 . 8 s
s  1 8 . 4 2  L 7 . 7 5
v  L r 6 . 2 s  1 1 3 . 2 3

3222 GOLDENDALE
t {  1 4 . 5 9  1 4 . 4 5
s  2 . 7 2  2 . 5 8
Y  1 7  . 3 1  1 6 . 9 s

s . 2 g
9 . 2 8
s . t 7

s . 2 9
s . 3 9
0 . 2 4

9 . 5 2
1  . 6 8

1 1 . 3 6

3 s . 7 9
4 . 7 3

3 8 . 9 8

6 . r 3
2 . 0 3
8 . 8 2

4 . 7 4
I  . 8 1
7 . 4 5

5 . s 3
1 . 6 3
7  . 4 2

1 2 . 1 1  1 7 . 1 8  L 9 . 7 2
2 . 9 3  3 .  3 8  3  . 9  r

1 4 . 6 3  2 s . 3 4  2 2 . 7 s

3 8 . 8 s  5 1 . 5 4  5 6 . 7 3
6 . s 6  8 . 9 7  1 1 . 7 3

4 5 . 8 7  5 9 . 3 2  6 4 . 5 5

1 4 3 . 2 6 ( 7 6 )  6 1 . 8 7 ( 7 9 )
3 r . 0 3 ( 4 8 )  9 . 7 4  ( s 8 )

1 6 1 . 5 4  ( 7 6 )  8 s . 5 7  ( 4 9 )

2 3 . 3 6 ( s 1 )  2 . 6 3 ( 7 7 )
5 . 8 9 ( 4 8 )  0 . 5 2 ( 7 s ' , )

2 6 . 1 9 ( s 1 )  7 . 8 2 ( 7 7 )

5 7 . 8 4 ( 5 0 )  2 s . 4 8 ( 7 7 1
1 s . 8 1 ( 4 8 )  3 . 7 2 1 6 7 )
6 6 . 7 9  ( 7 2 )  3 3 .  s 6  ( 7 9 )

6 5  . 0 2  ( 5 9 )  2 5  . 4 1  ( 7 ' t  I
2 s . 7 4 ( 4 8 ' , )  3 . 5 7 ( 6 7 )
8 s . 3 0 ( 5 9 )  3 9 . s r ( 7 7 ' , |

1 6 . 4 5 ( 7 4 )  2 . 5 8 ( 7 7 ] ,
1 5 . 5 s ( 4 8 )  I . L 2 ( 7 s )
2 7 . 5 4 ( 4 8 )  7 . 3 2 ( 4 9 )

1 4 . 4 7  ( 7 4 1  1 . 6 8  ( 7 7 )
1 2 . 6 6 ( 4 8 )  s , 8 r l 7 s )
2 1 . 1 4 ( 4 8 )  5 . s 4 ( ' 7 ' 7 )

1 3 . 0 3 ( 7 4 )  2 . S I ( 7 7 )
7 . 5 6 ( 4 8 )  5 . 7 6 ( 7 s )

1 8 . 7 2 ( 4 8 )  6 . 3 4 ( 7 7 )

r 1 . 8 3 ( 5 8 )  2 . 7 8 ( 7 7 )
1 s . 2 1 ( 4 1 )  3 . 4 3 ( 7 s )
2 4 . 5 6 ( 4 r )  7 . 8 9 ( 7 ? )

1 4 .  1 8  ( 7 4 )  1 . 8 6  ( 7 7 )
6 . 6 3 ( 4 8 )  r . 0 3 ( 7 0 ) '

1 7 . 9 6 ( 4 8 )  5 . r 7 ( 7 7 ' , t

3284 GRAPEVIEW 3 SW
l {  4 4 . 1 1  4 3 . 9 5  9 . 2 1
s  7  . 7 7  6 . 8 9  g  . 3 6
Y  5 1 . 8 8  5 r . 8 2  0 . L 8

3357 GREENWATER
w  4 5 . 6 9  4 5 . 2 2  0 . 2 r
s  1 2 . s 2  r 0 . 6 3  s . 3 1
t  5 7 . 7 t  5 6 . 7 4  s . L 9

3592 HARRINGTON 5 S
r {  8 . 8 8  8 . 8 9  9 . 2 - 1
s  3 . ? 9  3 . I 9  s . 6 3
Y  1 2 . 6 8  1 2 . 4 9  9 . 2 7

3529 HARTLINE
w  7 . 3 5  7 . 4 6  0 . 3 1
s  3 . 4 7  3 . r 2  S . 5 8
Y  r s . 8 2  1 9 " 4 2  9 . 2 9

3546 HATTON 9 ESE
v {  7  . 4 3  7  . 6 3  0 . 3 9
s  2 . 7 2  2 . 4 r  5 . 4 4
Y  1 9 . 1 5  9 . 7 r  9 . 2 4

4g' l ' l  KAHLOTUS 5 SSW
l {  7 . 6 5  ? .  t 9  S . 3 S
s  2 . 8 9  2 . 5 8  5 . 4 2
v  t s . 4 6  1 9 . 6 5  9 . 2 4

3 3  . 2 6  3 9  . L s  5 3 . 6  3
8 . 2 5  9 . 4 6  L 4 . 9 3

4 3 . 2 3  5 9 . 8 9  6 8 . 9 2

5 7  . 9 7
t 7 . 6 7
7 2 . t 6

I 5 . 6 7  r 1  . 6 6
4 . 9 8  5 . 9 4

L 4 . 2 0  1 5 . 8  I

7 . s 8
2 . 6 5

1 0 . 5 3

6 . 5 9
2 . 4 8
8 . A 7

5 .  5 4
r  . 9 6
8 . 4 6

5 . 9 6
4 . 7  A

1 2 . 1 6

5 . 8  5
r . 9 4
8 . 3 0

8 . 8 8
3 . 7 6

L 2 . 4 5

8  . 6 4
8 . 1 9

1 6 . 7  2

9 . 8 9
4 . 7  4

r 3 . 2 9

1 9 . 5 3
L g . s 7
1 8 . 5 8

8 . 9 8  L s . 7 6
3 . 7 7  3 . 9 5

1 r . 5 3  L 3 . 2 4

3975 IRENE MOUNTAIN I {AUCONDA
w  1  . a 7  7  . 1 6  s . 2 6  5 .  l 8
s  7 . 9 7  6 . 8 1  5 . 3 9  3 . 9 6
Y  1 4 . 5 4  1 4 . 5 6  s  . 2 5  9  . 6 5

5 . 2 5
1 . 5 1
7 . 2 9

9 . g g  1 1 " 1 8
3 . 8  2  4 . 2 7

r t . 7 g  1 3 . 2 9

B - 1 9



l 0

( w A S H T N G T O N )

P e r c e n t i l e s
2 5  7 5 9 gM e a n  l l e d i a n  C V

4084 KALAI ' IA FALLS HATCHERY
w  5 2 . 1 7  5 s . 5 t  0 . 2 2  3 8 . 4 5
s  1 r . 6 0  1 r . 1 3  s . 3 4  7 . 2 9
y  6 3  . 7 7  6 0  . 5 3  s . l 9  5 I  . 4 1

K E N N E W I C K
5 . 6 9
2  . 0 5
7 . 7 4

4 4 . 7  s
8 . 4 6

1 5 . 2 7

4 . r 3
1 . 3 3
6 . L 0

6 . 9 4
2 . 5 9
8 . 9 5

8 . 5 8
3 . 5 8

r 9 . 6 5

5 9 . 4 5
1 8 . 2 8
7 3 . 4 3

1 3 . 3 r
5 . 5 5

L 7 . 2 2

4 1 . 7 8
6 . 8 9

4  5 . 9 1

5 7 . 8 6
9 . 9 9

6 5 . 8 2

7  4 . 5 2
1 3 . 9 6
8 3 . 7 9

3  . 4 s
t . s 5
5  . 4 5

3 4 . 5 1
7 . 3 8

4 7  . 9 8

7 . 2 6
2 . 1 2
9  . 6 6

2 1 " 3 1
2  . 6 7

2 5  . 4 8

2 9 . 5 2
4 . 7 s

5 0 . 1 2

5 8 . 6 4  7 9 . 0 2
1 3 . 6 6  l 8  . 1 9
7 L . 3 7  8 1 . 7 8

M a x ( y e a r )  M i n ( y e a r )

8 3 . 5 9  ( 7 4 )  2 4 . 5 3 ( 7 7 )
1 9 . 8 s ( 7 7 )  s . 3 3 ( 6 7 )
9 4 . 5 8  ( 7 4 )  4 2 . s 4  ( 4 4 )

1 1 . 5 7 ( 7 4 )  1 . 8 9 ( 7 7 )
5 . 9 3 ( 4 8 1  S . s o ( 4 9 )

1 s . 5 0  ( 4 8 )  3 . 9 2  ( 6 4 )

6 8 . 3 1 ( s 6 )  2 5 . 2 6 ( 7 7 )
2 5 . 7 7  ( 7 7 )  6 . 4 s ( 7 0 )
8 S . 4 s ( s 6 )  4 r . 5 8 ( 7 9 )

r 7 . 3 2 ( 7 4 )  3 . 5 2 ( 7 7 )
8 . 8 8 ( 4 8 )  1 . 9 3 ( 7 S )

2 2 . 5 2 ( 4 8 )  7 . r t ( 7 7 )

5 3 . 2 7  ( 7 2 )  1 5 . 4 6 ( 7 7 )
I S . 3 s ( 4 8 )  0 . 7 3 ( 6 7 )
5 8  . 8 7  ( 7  2 ' )  2 2 . 7  r  ( 7 ' 7  )

6 8 . 5 8 ( 7 2 )  2 3 . s 3 ( 7 7 )
r s . 2 1  ( 4 8 )  r . 6 4  ( 6 7 )
7 7 . 8 r ( 7 2 )  3 s . 6 s ( 7 9 )

8 s . 7 8 ( 7 2 )  3 3 . 2 4 ( 4 1 )
1 7 . 6 6 ( 5 9 )  2 . 5 3 ( 6 ' t )
9 9 . 9 5  ( 7 2 1  4 3 . 9 s  ( 7 7 )

s 3 . 1 5 ( 5 6 )  1 8 . 9 7 ( 7 7 )
1 r . 8 4 ( 4 8 )  r . 7 r ( 7 5 )
5 8 . 5 7 ( s 6 )  2 5 . 6 8 ( 7 7 )

s 5 . 9 9  ( 7 4 )  2 3 . 4 2 ( ' . l ' t )
2 3 . 0 r  ( 6 4 )  6 . s r  ( 6 7 )
7 4 . L 9 ( 4 8 )  3 9 . s 3 ( 7 7 )

4 1 5 4
kll
q

Y

5 . 9 9  9 . 3 7
1 . 7 3  5 . 5 2' 1  . 3 5  s . 3 g

4 2 O T  K I D  V A L L E Y
w 4 '7  . I 2  46 . ' l ' 1
s  1 2 . 4 4  1 1 . 9 8
Y  5 9 .  5 7  5 8 . 5 6

q J S b  L A  L K U b S E

w  t 0 . 1 0  I g . ' 7 7
s  3 . 6 1  3 . 1 7
Y  1 3 . 7 3  1 3 . 6 8

g . 2 g
9 . 3 2
0 . r 6

0 . 2 5
0  . 4 3
9 . 2 3

4 3 . s 9  5 3 . 9 9
9 . 6 7  1 5 . 9 1

5 2 . 6 8  6 5 . 7  4

8 . 2 9  1 r . 6 2
2 . 5 8  4 . 2 9

1 2 . 2 4  1 5 . S 8

2 4 . 4 2  3 7 . 7 7
3 . 2 4  5 .  3 1

2 8 . 0 4  4 2 . 4 7

3 5 . 9 9  5 1 . 1 8
5 . 6 5  8 .  3 4

4 2 . 2 7  5 9  . 8 9

4394  LAKE CLE ELUM
w  3 2 . 0 9  3 2 . 3 6  9 . 2 5
s  4 . 4 A  4 . 3 4  0 . 3 8
Y  3 5 . 5 0  3 5 . 3 6  5 . 2 3

4406  LAKE KACHESS
t {  4 4 . 1 8  4 5 . 6 5  0 . 2 4
s  7  . 2 0  5 . 7 s  s . 3 5
Y  5 1 . 3 8  5 1 . 5 5  9 . 2 2

4A I4  LAKE KEECHELUS
w  5 6 . 9 7  5 8 . 6 1  s . 2 2
s  9 . 5 3  9 . r 2  s . 3 2
Y  6 6 . 5 0  6 6 . 5 3  S . 2 S

4446 LAKE WENATCHEE
w  3 5 . 3 7  3 ' 1  . 2 4  9 . 2 4
s  4 . 7 8  4 . 4 4  0 . 4 9

" Y  4 Q , . I 4  4 2 . t ' 7  0 . 2 2

4486  LANDSBURG
w  4 3 . 4 A  4 3 . 3 8
s  r  3 .  l 0  1 2 . 5 2
Y  5 5 . 5 0  5 6 . 7 3

3 9  . 6 7  4 6 . 6 2  6 4  . 6 3
5 . 1 8  ?  . 3 s  r 0 . 9 3

4 9 . 5 3  5 3 . 4 1  7 8 . 2 6

g . 1 8
g  . 3 a
s . 1 6

2 3  . 4 9
2 . 5 6

2 7 . 7 6

3 2 . 9 8
8  . 9 3

4 4 . 8 7

2 7 . 4 1  4 I . 3 7  4 6 . 8 9
3 . 4 5  6 . s 3  6 . 9 0

3 1 . 6 8  4 6 . 9 5  5 S . A r

3 7  . 4 5  5 0 . 3 8  5 4 . 4 2
r s . 5 2  1 6 . s 6  1 8 . 6 6
4 8 . 9 9  6 4 . 3 6  6 8 . 9 8

B-20



(WASHINGTON)

P e r c e n t i l e s
2 5  7 5M e a n lled i  an

4549 LAURIER
w  1 1 . 9 4  1 1 . 6 S  a . 2 3
s  ' 1  . 4 4  7  . 1 7  5 . 3 6
Y  1 9 . 3 8  1 9 . 4 2  S . 2 s

4572 LEAVENWORTH 3 S
w  2 r . 2 9  2 0 . 4 r  s . 3 g
s  3  .  2 8  2 . 9 0  9 . 5 6
v  2 4 . 5 7  2 3 . r 5  0 . 2 7

L S 9 0 M a x  ( y e a r )  M i n  ( Y e a r  )

9 . g r
4 . 5 5

r 3 . 9 4

9 . 8 1
5 . 5 3

r 6 . 8 4

r 3 . 7 9  1 5 . 2 2
8 . 8 7  1 9 . 1 1

22 .49  23 .75

2 3 . 5 3  2 9 . 2 5
4 . s 3  4 . 8 s

2 7  . 5 3  3 4 . 3 9

8 . s 9  I 5 . 0 2
3 . 3 4  4 . 3 0

r 0 . 8 5  1 2 . 5 6

1 8 . s 9 ( 7 4 )  5 . 3 9 ( 7 7 )
1 6 . 9 6 ( 4 1 )  2 . 3 s ( 6 ' t )
3 9 . 8 2 ( 4 L )  1 r . 9 4  ( 7 7 )

3 7 . 6 2 ( 5 6 )  7 . 8 6 ( 7 7 )
1 1 . 2 6 ( 4 8 )  5 . 3 7 ( 7 5 )
4 2 . 5 r ( 5 6 )  t 2 . 3 8 ( 7 7 )

1 1 . 8 3  ( 4 1 )  1 . 9 3  ( 7 7 )
1 1 . 3 9 ( 4 8 )  1 . 1 3 ( 4 9 )
2 2 . 3 2 ( 4 8 )  5 . 9 6 ( 7 7 )

4 9  . 6 7  ( 7  4 l  I 4 . 5 4  ( 7 7 1
r s . 6 9  ( 7 8 )  4 . 3 1  ( 5 7 )
s 9 . 7 8 ( s 6 )  2 9 . 9 r ( 7 7 ' , )

t 3 . 8 2  ( 7  4 1  2 . 7  A  ( 7 ' t  )
1 3 . 9 s ( 4 8 )  0 . 4 6 ( ' t s )
2 2 . 8 4  ( 4 8 )  5 . s 5  ( 7 9 \

2 s  . 2 t  ( 7  2 )  5  .  4 5  ( 7 7 ' , )
r 4 . r 6 ( 4 8 )  I . 6 r ( 7 5 )
3 3 . 2 5 ( 7 2 )  9 . 6 6 ( 7 7 )

4 2 . 7 9  ( ? 4 )  I 4 . 3 1  { 7 7 )
1 4 . 3 2 ( 4 8 )  3 . 4 4 ( 5 2 ' , t
5 3 . r 5  ( 7 2 )  2 5 . r 1  ( 4 4 )

r 1 6 . 3 9 ( 7 4 )  2 2 . 8 5 ( 7 9 ' , )
2 r . 2 6 1 5 9 )  4 . 7 7  ( 7 s )

L 3 2 . 4 9 ( 7 4 )  3 1 . 4 1  ( 7 9 )

5 1 . 8 6 ( 7 4 )  2 2 . 3 5 ( ' t 7 )
t 8 . 6 2 ( 7 1 )  4 . 2 7  ( 6 7 )
5 3 . 3 4 ( 4 8 )  3 6 . 4 ' t ( 7 9 )

1 3 . 3 3  r 7 . 5 4
r . 5 2  2 . I 7

L 6 . 7 5  2 9 . 3 4

4679  L IND 3  NE
w  6 . 9 3  6 . 6 5
s  2 . 9 9  2 . 6 8
Y  9 . 9 1  9 . 3 1

4769  LONGVIEW
l {  3 6 .  5 9  3 6 . 9 4
s  8 . 9 4  8 . 3 6
v  4 5 . 5 3  4 5 . 3 5

49'7 I  MANSFI ELD
w  7 . 7 9  ? . 6 8
s  3 . 4 3  2 . 8 5
Y  1 1 . 1 3  1 I . 0 5

5128 MAZAI ' IA 6 SE
w  1 5 . 2 5  L 4 . 7 r
s  A . r s  3 . 7 9
Y  1 9 . 4 ?  1 8 . 8 5

s . 3 s
9 . 5 8
s . 3 r

g . 2 r
9 . 3 2
0  . 1 7

s . 2 9
0 . 6 2
0 . 2 8

s . 2 8
9 . 5 2
9 . 2 6

a . 6 9
1 . 6 4
7 . 1 8

2 5  . ' l 3
5 . 7 5

3 4 . 8 5

4 . 4 8
r . 7  4
7 . 7 2

5 . 3 8
r  . 9 1
8 . 9 2

6 . 6 7
2 . 2 5
9 . 2 4

5 9 .  s 9
9 . 9 5

7 9 . 7 9

9 . s 9
4 . 2 8

L 2 . 2 7

r 0 . 0 7
5 . 0 s

1 4 . 6 5

4 4 . 2 r
r 5 . 9 5
5 7 . 8 5

3 3 . 1 7  4 r . 7 3  4 6 . 9 2
7  . 9 8  1 9 . 2 6  1 4 . 9 6

4 1 . 0 9  5 r . 0 8  5 5 . 9 5

5224 I , ICMI LLIN RESERVOIR
l {  3 I . 3 4  3 0 . 6 7  g . 2 r  2 2 . 9 5
s  8 . 7 5  I  " 6 7  0 . 3 r  5 . 2 3
v  4 9 . 0 9  4 s . 4 8  S . L 7  3 5 . 5 8

2 6 . 8 8  3 6 . 1 7  4 r . s 8
6 . 5 7  1 1 . S 9  1 2 . 3 3

3 4 . 3 3  4 6 . 1 4  4 8 . 7 8

r s . g 5  1 3 . 2 9
2 . r 4  3 . s 5

1 3 . 5 8  1 6 . 1 7

1 7 . 2 9  2 r . 7 L
4 . 3 3  6 . 1 8

2 1 . 4 9  2 7 . 5 2

8 1 . 5 2  9 5 . 5 6
r 5 . 9 7  1 8 . 9 s
9  5 .  3 4  r 9 8 . 7 7

5 4 2 5  M I N E R A L
w  7 9 . 3 5  7 r . 4 3
s  1 2 . 9 3  1 3 .  1 7
Y  8 3 . 2 9  8 4 . 3 6

5 5 2 5  M O N R O E
9 ! l  3 6  . 7 5  3 6 . 8 8
s  1 r . 0 7  1 0 . 7 r
y  a 7 . 8 2  4 6 . 8 6

s . 2 8
0 . 3 r
s . 2 4

g . I 7
g  . 3 r
s . l 4

4 5 . 1 3
7  . 9 3

5 8 . 6 1

2 8  . 4 2
7  . 2 4

3 9 .  r 6

3 2 . 4 t  4 r . 3 7
8 . 7 1  r 2 . 8 9

4 1 . 8 7  5 3 . 6 5

B-21



(WASHINGTON)

P e r c e n t i l e s
M e a n  M e d  i  a n  C V

MOSES LAKE 3  E
5 . 7 8  5 . 6 2  s . 3 2
2 . 4 5  2 . 2 7  9 . 4 9
8 . 2 3  8 . 2 0  g . 3 S

4 1 . 3 5  4 2 . 7 6  9 . 2 8
4  . 8 4  4 . 7  6  S  . 4 4

4 6 . 1 8  4 7  . 2 2  9 . 2 4

MOXEE C ITY  Ig  E
5 . 6 8  5 . 6 0  9 . 3 7
2 . 3 3  2 . 1 2  9 . 4 8
8 . s 6  7 . 8 4  0 . 2 9

MUD MOUNTAIN  DAM
3 8 . 9 8  3 8 . 1 3  0 . t 9
l s . s 9  1 4 . 5 5  0 . 2 6
5 4 . 0 6  5 2 . 4 2  9 . 1 5

NEAH BAY 1  E
8 4 . 7 6  8 0 . 9 0
I 6 . I 7  1 6 . 0 3

r 0 0 . 9 3  9 9 . 8 9

N E S P E L E M  2  S
9  . 0 0  8 . 5 2  5 . 2 9
4  . 2 8  3 .  5 4  g  . 5 9

r  3 .  2 8  1 2 . 9 2  s  . 3 5

I g 2 5 1 5 9 g M a x  ( y e a r )  M i n  ( Y e a r )

5  6 1 3
HI
e

Y

5 6 5 9
li

5 6 8 8
w

5 7 9 4
lll
S

5 8 s r

3 . 6 5
L . 0 5
s .  3 9

3 . 2 9
9 . 9 4
5 . 2 2

4 . 5 s
r . 6 7
6 .  r 8

4 . 2 9
1 . 5 4
6 . 2 5

6 . 7 2
2 . 9 5
9 .  1 6

5 5 . 5 3
7 . 8 0

5 0 . 5 8

8 . 1 9
3 . 8 2

t r . 2 s

4 9 . 6 s
2 5 . 7 9
6 7  . L 4

2 4 . 9 2  3 3 . 3 0  4 8 . 2 9
2 . 2 3  3 . 3 5  5 . 7 5

3 s . 3 4  3 9 . 2 8  s 3 . 9 3

1 S . 6 6 ( 4 1 )  r . 9 2 ( 7 7 )
6 . 9 3 ( 4 8 )  5 . 7 4 ( 7 s l

1 4 . S 9 ( 4 8 )  4 . 2 9 ( 7 3 )

6 6 . 2 9  ( 5 6 )  t 2 . 4 5  ( 7 7 )
1 0 . 6 4 ( 4 8 )  t . 2 4 ( 7 9 )
6 9 . 1 8 ( s 6 )  2 5 . 4 7 ( 1 7 )

1 1 . 4 2 ( s 3 )  I . 2 s ( 7 7 )
5 . 4 2 ( 4 8 )  S . 4 0  ( 7 s )

r 2  . 9 2  ( 5 3 ' , )  3  . 7  4  ( 7  9 )

5 3 . I 4 ( 7 4 )  2 4 . s 5 ( 4 2 )
2 4 . s 5 ( 6 8 )  5 . 8 4  ( 6 7 )
6 9 . A 8 ( 7 4 )  3 9 . 6 9 ( s 2 )

1 3 1 . 4 4 ( 7 6 )  4 2 . s 9 ( 7 9 )
3 9 . 3 3 ( 7 8 )  8 . 3 2 ( 6 7 )

L 4 8 . 0 4 ( 7 6 )  5 5 . 8 2 ( 7 9 )

1 5 . 6 5 ( 7 4 )  2 . 2 6 ( 7 7 )
1 5 . 3 7 ( 4 8 )  t , s 2 ( 4 9 l ,
2 7 . 9 4 ( 4 8 )  7 . 2 2 ( 7 7 )

6 . 8 2  7  . 3 s
3 . 2 2  3 . s 3
9  . 6 3  r r  " 4 5

I . , IOUNT ADAMS RANGER STATION

2 9 . 1 3  3 3 . 4 1  4 4 . 6 6
9 . 7 7  1 2 . 4 5  1 7 . 6 s

4 5 . 3 8  4 6 . 8 1  6 1 . S 3

lt
S
Y

5 8  3 2
w

Y

5840
W
D

Y

5 8 4 4
w
S
Y

5 9 4 6
w
c

Y

s . 2 r
g  . 2 6
g  . 1 9

s . 2 g
9 . 3 5
s . 1 7

s . 2 g
s . 2 7
0 . 1 8

g . 2 t
s . 2 9
s . t 6

l g . 7  r
4 . 9 4

r 5 . 4 9

7 5 . 6 8
r  5 . 6 s
8 8 . 9 8

1 2 . 6 6
6 . 3 1

1 8  . 7 1

2 6 . 0 8
r s . 2 6
32.7 r

1 5 . 8 3
1 0 . 3 8
2 4 . 3 4

6 3 . 2 6  7 2 , 8 9
1 1 . ? 7  1 3 . 2 6
7 7 . 2 5  8 6 . 9 3

6 . 1 9  7 . 4 s
2 . 3 8  2 . 8 7
9 . 1 2  t s . 7  4

4 6 . 4 4  s 6 . 3 r
9 . 6 9  1 r . 0 8

5 9 . r 2  6 7  . 7 r

9 8 . 5 2  r g 7  . 3 7
r 7  . 8 2  2 2 . 5 r

L 1 2 . 2 6  r  2 5 . 3 5

N EWHALEM
6 5 . 2 1  5 3 . 5 1
1 3 . 5 4  1 3 . 1 2
7 8 . 7 5  7 6 . 5 A

N E W P O R T
2 0 . 2 8  2 9 . t s

7  . 5 4  7  . 2 6
2 7  . 8 2  2 8 . 1 9

N O R T H P O R T
1 2 . 6 9  I  2 . 6 1' t . 3 ' 7  

7 . I 3
2 0 . 0 6  r 9 . 7 3

1 4 . 3 8  L 8 . s 4  2 2 . 6 4
5 . 5 9  6 . 3 2  8 . 4 6

2 0 . r 8  2 5 . 6 4  3 5 . 9 2

9 . 5 s  r 0 . 9 1  t 4 .  1 8
4 . 2 6  5 . 2 1  8 . 9 9

1 5 . 3 2  1 7 . 4 9  2 3 . 5 8

3 r . 0 4 ( 7 4 1  8 . 6 7 ( 7 7 ' , t
r 3 . s 3 ( 4 8 )  3 . 8 3 ( s 8 )
3 7  . 6 ' 7  ( 7  4 )  1 6 . 3 8  (  7 ?  )

r 8 . 6 7 ( 6 9 )  6 . 7 2 ( 7 7 l
r 5 . 3 5 ( 4 1 )  2 . 8 s ( 6 7 )
2 9 . 5 8 ( 4 1 )  1 2 . 3 r ( 7 3 )

8 6  " 2 s  9 2 . 5 7  ( 7  4 )  4 1 . 3 2  ( 4 4 \
1 9 . s 3  2 2 . 3 2 ( 5 9 1  6 . 1 2 ( 7 5 )

L s s . 4 7  1 1 S . 1 3  (  5 9 )  5 5 . 7 7  ( 7 3 )
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( ! 'TASHINGTON)

P e r c e n t  i  l e s
2 5  ? 5Mean M e d i a n cv

6939 oDESSA
w  1 . 2 6  7 . 5 4
s  3 . 9 8  2 . 8 4
Y  1 9 . 3 4  I 0 . 4 r

6996  oLGA 2  SE
w  2 2 . 5 r  2 2 . 0 5
s  6 .  5 8  6 . 5 2
v  2 9 . t s  2 8 . 9 9

I O 9 s M a x  ( v e a r  )  M i n  ( Y e a r  )

0 . 2 1
s . 5 7
9 . 2 8

9 . 2 0
s . 2 6
g .  r 8

4 . 8 8
1 . 6 1
7 .  r 5

1 6 . 9 7
4  . 5 6

2 2 . s 8

5 . ? 8
1 . 9 5
8 . 1 5

1 9 . 2 6
5 . r 2

2 5 . 5 1

8 . 5 3  9 . 7 ' t
3 . 7 s  4 . 7 5

1 2 . t 4  1  3 .  3 7

2 6  . 1 r  2 8  .  3 1
7 . 5 8  8 . 7 2

3 2 . 3 8  3 6 . 4 9

I 0 . 9 8 ( 7 4 )  2 . 2 3 ( 7 7 )
l o . 6 r  ( 4 8 )  s . 6 2 ( 7 s l
1 9 . 2 9 ( 4 8 )  s . 1 3 ( 4 9 )

3r .52(72l -  14.23(79' , )
1 2 .  1 4  ( 4 8 )  4 . 3 9  ( 6 7 )
3 8 . 7 6 ( 6 4 )  1 9 " s J ( ' t e )

6 0 . 5 7  ( 7 2 1  t 7 . 9 7  ( 7 7 )
r 4 . 9 9  ( ? 8 )  3 .  r 3  ( 6 7 )
6 9 . 9 3 ( 7 2 ] .  2 7 . s t ( 4 4 )

1 6 . r 3 ( 7 4 )  2 . 4 7  ( 7 7 )
1 2 . 9 s ( 4 8 )  t . 0 s ( ' t s )
2 3 . 3 4 ( 4 1 )  6 . 9 s ( 7 9 )

9 6 . 2 5 ( 6 r )  3 6 . 6 7  ( 7 7 1
3 8 . 4 ? ( 5 9 )  9 . 4 9 ( 6 7 )

1 3 1 . S 5 ( s 9 )  6 3 . 6 s ( 7 7 )

1 6 .  1 9  (  7 4  )  2 . 5 r  ( 7 7  )
8 . 2 8 ( 4 8 )  r . 4 7 ( 6 3 )

2 L . 2 9  ( 4 8 )  6 . 7 2 ( 7 7 )

r 7 . 4 8 ( 4 8 )  4 . 2 6 ( 7 7 )
r 1 . 3 9  ( 4 1 )  2 . 3 8  ( 6 7 )
2 4 . 4 9  ( 4 8 )  r s . 2 a ( 7 7 ' )

2 9 . 8 4 ( 5 4 )  1 0 . 8 6 ( 4 4 )
7  . 2 9  ( 4 8 )  2 . 3 6  ( 7 3 )

3 4 . 5 1  ( s 4 )  r 4 . 9 9  ( 4 4 )

1 9 . 9 5 ( ? 1 )  
' 7 . 3 r ( 7 7 )

r 1 . 9 q  ( 4 8 )  2 . 6 6 ( 5 2 )
2 7  . 7  0  ( 4 8 )  1 2 . ' 7  6  ( 7  3 )

6114 OLYI ' IPIA t t lsO AP
w  4 t  . 3 9  4 r . 2 3  9 . 2 5
s  7 . 7 5  6 . 8 3  9 . 3 8
Y  4 9 . 1 4  4 8 . 3 8  5 . 2 2

5123  oMAX 2  NW
w  8 . 4 7  8 . 6 5  A . 3 2
s  3 . 9 8  3 . 4 3  0 . 5 6
Y  1 2 . 4 4  1 2 . 2 7  0 . 3 9

6295 PALMER 3 ESE
w  7 s . 6 3  ' 1 r . 9 3  S . 2 S
s  2 1 . 5 6  2 0 . 8 I  5 . 2 9
v  9 2 . r 9  8 8  .  5 9  S  . r 7

6 5 5 3  P L E A S A N T  V I E W
w  9 , 4 ' 7  9 . 1 2  0 . 2 ?
s  3 . 4 4  3 . 2 3  5 . 4 7
Y  1 2 . 9 1  1 3 . 9 4  9 . 2 2

66TO POMEROY
w  I I . 5 8  1 1 . 9 6  5 . 2 4
s  4  .  5 6  4 . 1 4  5 . 3 9
Y  1 6 . 1 3  1 6 . 1 8  S . 2 s

6624 PORT ANGELES
w  2 9 . 4 4  2 s . 6 5  0 . 2 3
s  4 . 2 r  4 . 0 0  0 . 3 1
v  2 a . 5 5  2 5 . 1 1  S . 2 r

66 '78 PORT TOWNSEND
w  1 3 . 5 2  1 3 . r 9  0 . 2 1
s  5 . 6 5  5 . 6 4  5 . 3 2
Y  1 9  .  1 8  1 9 . 3 6  0 . L 7

2 7 . 4 5  3 5 . 3 5  4 8 . 1 4
4  . 9 2  5 . 6 8  I  . 8 6

3 5 . 9 0  4 I . 4 7  s 8  .  s 4

s 6 . 4 9
1 3 . 3 4
6 2 . 8 9

9 . 9 3  1 1 . 4 9
a  . 5 2  6  . 6 1

L 4 . g g  1 6 . 6 7

5 3 . 8 4  5 9 . 4 7  8 3 . 1 2
1 3 . 5 ?  1 7  . 6 9  2 5 . 9 6
7 4 . 5 3  7 9  . 8 7  1 5 4 . 6 5

8 9 . 5 8
2 9 . 2 L

1 1 4 . 1 9

7 . ' t 7  1 1 . 1 2  1 3 . 1 4
2 . 5 8  4 . 1 8  6 . 1 1

I r . s 8  r 4 . 7 5  1 5 . 7 9

5 . 4 9
z .  z z
8 . 4 2

I 9 . S T
3 . 4 4

1 5 . 3 1

6 . 1 8
I  . 8 4
9 . 7 5

8 .  r 4
2 . 6 6

1 1 . 9 s

6 . 3 3
2 . 4 9
9 . 4 2

9 . 6 5
3 . 4 2

1 3 . 4 8

1 1 . 9 6
4 . 2 4

r 6 . 6 3

1 3 . 2 1
5 .  3 4

1 8 . 2 8

1 5 . 6 9
6 . 6 3

2 r . 4 5

1 5 . 1 0
6 . 6 r

1 9 . 6 6

r ? . 1 3' t  . 4 s
2 3 . 1 4

1 4 . 6 1  1 6 . 6 4
2 . 5 9  3 . 2 6

1 7 . 8 8  2 9 . 8 3

2 4 . 2 3  2 6 . 6 5
5 . 5 6  6 . s 4

2 8 . 3 6  3 2 . 5 5
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( W A S H I N G T O N )

P e r c e n t l l e s
2 5  7 5t ' l e a n  M e C i a n  C V

6 7 6 8  P R O S S E R  4  N E
w  5 . 8 6  5 . 8 7  9 . 3 5
s  2 . 2 9  1 . 9 2  9 . 4 6
Y  8 . 1 5  8 . s 2  0 . 2 8

6789 PULLMAN 2 NW
t {  1 5 . 3 9  1 5 . A 0  9 . 2 5
s  5 . 4 8  4 . 9 3  9 . 3 2
Y  2 0 . 8 7  2 s . 8 3  S . 2 r

6 8 4 6  Q U T L C E N E  2  S W
w  4 5 . 2 2  4 4 . 5 3  5 . 2 3
s  8 . 9 9  8 . 7 1  9 . 3 5
v  5 4 . 2 2  5 4 . 2 8  5 . 2 0

6880  QUr t iCY  I  S
w  5 . 7 2  5 . 9 0  s . 3 5
s  2 . 2 6  1 . 9 6  0 . 5 ' 7
Y .  7  . 9 8  7  . 8 7  g . 3 s

I g 9 g | t a x ( y e a r )  I ' 1 i n ( y e a r )

3 . 2 r
r . 2 0
5 . 5 8

t 0  . 4 2
3 .  5 7

1 5 . 3 1

3  . 5 1
0 . 9 9
5 . 5 7

4 . 5 4
r . 6 0
6 . 6 4

4 . A 6
I . J /

6  . 9 4

5 . 9 6
3 . 1 1
9 . 2 6

6 . 6 5
2 . 6 8
9 . 8 2

8 . 6 2
3 . 8  9

r 1 . 6 1

2 r . t g
8  . 7 I

2 7  . 6 9

6 2 . 5 9
1 5 . 5 7
7 2 . 5 4

5 9 . 6 4
r 3 . 4 5
6 9 . 2 6

8 . 2 3
3 . 6 9

1 t . 1 4

1 2 . 5 4  r 7 . 9 6
4 . 4 0  6 . 2 3

1 7 . 8 6  2 3 . 5 3

1 0 . 6 2 ( s 8 )  1 . 5 8 ( 7 7 )
4 . 5 9 ( 4 1 )  0 . 6 5 ( 7 0 )

1 2 . 7 6 ( 4 r )  4 . 2 7  ( 7 9 )

2 3 . 2 s ( 7 4 )  5 . r 5 ( 7 7 )
r s . s 8 ( 4 r )  2 . 9 4 ( 6 9 )
3 1 . 0 s ( 5 9 )  r 3 . 1 9  ( 7 7 )

4 3 . 5 0  ( s 6 )  1 4 . 5 6 ( 7 7 )
r 4 . 8 s ( 4 8 )  3 . 5 2 ( 5 2 )
5 r . 4 9 ( 7 2 )  2 7 . 1 8 ( 7 7 )

6 6 . 3 7  ( 7  4 )  1 8 . 4 1  ( 7 7 )
1 ? . 9 3 ( { 8 )  3 . 7 3 ( 6 7 )
7 6 . 8 s ( 5 6 )  3 L . 7 4 ( 7 7 )

1 1 . 8 7 ( 7 4 )  r . 2 2 ( 7 7 ' , '
7 .  1 6  ( 4 8 )  S . 7 1  ( 6 3 )

1 3 . 8 s ( 4 8 )  3 . s 9 ( 7 9 )

L s s  . 2 3  ( 7  2 )  3 3  . 4 5  ( 7 7  )
1 8 .  s 3  ( 7 8 )  4 . 5 9  ( 6 7 )

1 r 3 . 3 8  ( 7 2 )  4 9 . s r ( 7 3 1

6 9 . 8 7  ( 7 2 )  2 5 . 4 7  ( 7 7 )
r 7 . r 2 ( 4 r )  4 . 5 2 ( 6 7 )
8 3 . 5 s ( 7 2 )  3 7 . 5 s ( 7 7 )

1 6  . 7 7  ( 7  4 )  A  . 2 9  ( 7 7  )
1 5  .  2 1  (  4 1 )  2 . : 1 7  ( 6 7  )
2 3 . 9 6 ( 4 1 )  t S . r s ( 7 7 )

3 s . 3 5 ( 5 6 )  6 . s 2 1 7 7 )
9 . 3 s ( 4 8 )  9 . 1 3 ( 7 s )

3 9 . 5 3 ( 7 2 )  9 . 5 3 ( 7 7 )

6893 PUYALLUP 2 W EXPERIMENT STATION
w  3 2 . I 5  3 1 . 2 9  0 . 2 r  2 3 . 2 9  2 8 . 1 5
s  7  . 9 2  7  . 7 8  5 . 3 3  4 . 8 1  5 . 8 2
Y  4 A  . 0 ' t  4 A . 6 r  g . l 7  3 0 . 8 2  3 5 . 3 6

3 6 . 6 1  4 2 . 4 6
9 . 3 8  1 1 . 3 3

a 5 . 9 2  4 8 . 4 3

3 r . 2 6  3 8 . 9 6  s 1 . 5 6
5 . 3 1  5 . 6 5  1 0 . 9 1

3 8 . 1 2  4 8 . 6 2  6 r . 5 s

6896  RAI r * iER-OHANAPECOSH
w  6 5 . 8 7  6 7  . 2 2  0 . 2 3  4 4 . 9 2
s  1 I . 0 7  L 0 . 4 8  0 . 3 2  6 . 7 9
v  7 6 . 9 4  7 6 . 8 6  S . L 9  5 5 . 4 4

5 7 . 5 4  7 3 . 3 4  8 3 . 7 8
8 . 8 2  r 2 . 8 5  1 6 . 5 9

6 6 . 8 ' t  8 7  . 2 I  9 6 . 3 6

6999 RANDLE 1  E
w  4 9  . 2 9  4 9 .  3 8
s  1 0 . 7  4  I 0  . 2 7
v  6 9 . 0 3  6 5 . 8 2

6 9 7  4  R E P U B L I C
9 i  9 . 9 1  9 . 5 1
s  6 . 2 4  5 . 7 6
v  1 6 . 1 4  1 5 . 6 1

3 5 . 5 2  4 3 . 5 0  5 7 .  1 9
6 . 7 2  8 . 3 8  1 3 . 4 9

4 6 .  1 6  5 t . 2 4  6 7  . 9 8

9 . 2 2
0 . 3 1
g . 1 8

0 . 2 7
g  . 4 r
s . 2 0

7 . s 4
3 .  3 8

t2"98

8 . 3 2  L 5 . 9 8  1 4 . r g
4 . 6 3  7 . 3 4  9 . 1 7

1 3 . 9 6  r 8 . 7 5  2 s . 2 5

1 9 3 8  R I M R O C K  ( T I E T O N  D A M )
w  2 r  . 6 1  2 r . 7 2  s , 3 g  1 3 . 2 9
s  3 . 5 1  3 . 3 ' 1  5 . 4 0  2 . r r
Y  2 5 . r 2  2 5 . 9 9  5 . 2 8  1 6 . 7 8

r 7 . 1 5
2 . 8 5

1 8 . 9 3

2 5 . 5 s  3 0 . 2 8
4 . 9 6  4 . 7 9

2 9 . 4 3  3 4 . 1 9
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T g

(t{ASHTNGTON)

P e r c e n t i l e s
2 5  7 5 9 0 l i l a x  ( y e a r )  M i n  ( y e a r )M e a n  M e d  i a n

7  5 5 9  R I T Z V I L L E  1
t . J  8 . 4 1  8 . 4 3
s  3 . 3 S  2 . 9 5
Y  1 1  . 7 1  1 1 . 5 6

7  I 8 O  R O S A L I A
w  1 2 . 7 9  1 2 . 8 5
s  5 . 2 3  4 . 9 3
v  1 8 . a 2  r 7 . 7 2

7  5 0 7  s E D R o
w  3 4 . 3 4
s  1 1 . 3 5
Y  4 5 . 7 I

CV

ssE
s . 2 5
s . 5 9
9 . 2 7

s . 2 4
s . 3 8
9 . 2 3

5 . 9 3  7 . s 8
1 . 6 9  2 . 2 6
7 . 6 6  r s . 3 4

9 . 5 9
3 . 5 5

1 2 . 9 3

8 . 3 1  9 . 4 9
2 . 8 7  3 . 8 0

1 2 . 2 3  t 5 .  s 1

t 0 . 1 2  1 9 . 8 3
3 . 6 1  4 . 6 4

1 2 . 9 8  1 4 . 7 3

I 3 . 4 9  ( 7 4 )  2 . 4 5 ( 7 7 ' , )
1 3 . 9 1 ( 4 8 )  r . r 3 ( 4 9 )
2 3 . 8 5  ( 4 8 )  5 . 7 8  ( 7 7  )

L 9 . 7 9 ( 7 4 )  4 . 6 6 ( 7 7 )
r 2 .  3 4  (  4 8  )  2 . 5 0  ( 6 6 )
3 r . 7 2 ( 4 8 ' , )  9 . 9 6  ( 7 3 )

4 2 . 3 s l s r )  1 2 . 3 5 ( 7 7 )
t 4 . 1 5 ( 4 8 )  3 . 3 9  ( 6 7 )
5 0  . 8 3  ( 7  2 )  2 3  .  1 6  ( ' 7 7  )

3 6 . 5 9 ( s 6 )  L 3 . 2 5 ( 7 7 )
1 3 . 7 8 ( 4 8 )  3 . 1 6 ( 5 8 )
4 7  . 5 7  ( 4 8 )  2 3 . 6 0  ( 7 9 )

5 r . 3 9 ( 5 9 )  2 r . 9 9 ( ' 1 7 )
r 8 . 9 8  ( 6 4 )  6 . 5 3 ( s 8 )
6 8 . 0 0 ( 5 9 ' . ,  3 r . 1 8 ( 7 9 )

1 6 l ' 2 9  ( 5 7 )  6 . 5 8  ( 4 4 )
9 . 3 6  ( 4 8 )  2 . s 6 ( 5 7 )

2 3 . 4 2 ( 4 8 )  9 . 1 1  ( 7 3 )

7473 SEATTLE-TACOMA WSO AP
l {  3 1 . I 3  3 1 . 2 5  9 . 2 2  2 2 . 5 5  2 7 . 2 2  3 5 . 4 6
s  7 . 6 5  6 . 8 2  9 . 3 6  4 . s 6  5 . 1 6  g . s 6
y  3 8  .  1 7  3 8  . 3 9  0  . I 9  2 8 . 5 1  3 3 . 5 5  4 4 . 0 3

I s . 9 s  1 4 . 5 8
3 . 7 6  6 . s 5

1 6 . g s  2 s . 9 8

1 6 . 4 8
7  . 4 4

2 2 . 5 4

4 s  . 4 2
1 A . 4 8
4 8 . 5 4

3 3 . 6 s  3 5 . 0 8
8  . 6 9  r 0  . 6 0

4 9 . 5 6  4 3 . 2 9

3 9 . 6 9  4 3 . 3 7
1 3 . 5 0  t 5 . 5 7
5 2 . 1 8  5 6 . 9 7

7  4 '78  SEATTLE-UNIV .  OF
w  2 8 . 6 2  2 9 . 2 9  g . t 9
s  6 . 9 3  6 . 0 8  9 . 3 6
Y  3 5 . 5 6  3 5 . 7 3  g . I 7

T{ASHINGTON
2 0 . 6 3  2 5 . 9 5

4 . 4 4  5 . 9 0
2 7 . 8 8  3 s . 9 3

2 3 . 3 7  2 9 . 8 5
7 . 4 6  9 . 4 3

3 5 . 6 s  3 8 . 8 5

7  . 9 2  t s . 6 r
2 . 5 2  3 . 2 9

1 2 . 3 1  1 3 . 8 6

WOOLEY
3 3 . 7 7  0  . 2 I
1 1 . 6 5  5 . 2 ' 7
4 4 . 9 8  s  . 7 8

7  5 3 8  S E Q U I M
w  1 1 . 8 1  1 2 . 1 9
s  4 . 1 6  3 . 9 r
Y  1 5 . 9 7  1 6 . s 8

7584  SHELTON
w  5 5 . 7 4  5 4 . 5 7
s  8 . 5 s  7  . 8 2
Y  6 4 . 2 4  6 3 . ? 5

7773  SNOQUALMIE
l {  4 8 . 3 4  4 6 . 4 4
s  1 2 . 5 3  t r . 7 4
Y  6 0 . 8 6  5 9 . 5 3

3 8  .  s s  4 6 . 9 7  6 s . 6 5
5 . 8  5  6 . 6 9  9 .  5 9

4 5 . 2 9  5 5 . 2 5  7  4 . 3 I

3 4  . 9 9  4 2 . 7  3  5 5 . 9  1
8 . 6 6  9 . 3 6  1 5 . 4 s

4 6 . 4 s  5 3 . 3 9  7 S  . 8 4

1 5 . 9 2
5 . 5 8

1 9 . 5 2

7 r . 5 2  7 6 . 9 8 ( s 6 )
r 4 . s 4  1 s . 7 3  ( 4 8 )
8 r . 2 2  8 5 . 8 s ( 7 2 )

o . 2 I
9 . 3 5
g  . I 8

0 . 2 2
s  . 3 4
g . 2 s

FALLS
0 . 2 I
s . 3 s
s .  t 8

1 3 . 5 3
5 . 5 5

I 7 . 4 1

2 6  . 4 0  ( 7 1 i ' , )
a . 1 4 ( 6 7 )

4 r . 7 5 ( 7 7 )

1 4 . 8 5  1 5 . 9 9
5 . 4 8  7 . 2 2

1 9 .  5 1  2 g  . 4 9

6 6 . 9 5 ( 7 4 )  2 s . 3 7 ( 7 7 )
2 t  . 7  2  ( 4 8 )  4  . 7  6  ( 6 7 ' , )
8 2 . 3 6 ( 4 8 )  3 9 . 5 s ( 7 7 ' , t

r 8 . 4 5 ( 7 4 )  3 . 9 6 ( 7 7 )
t s  . 9 0  ( 4 8 )  2 . t 9  ( 7  4 )
2 8 . 7 8 ( 4 8 )  I 0 . 2 5 ( 7 3 ' t

6 t .  r s
r 7 . 1 5
7 6 . 3 1

7938  SPOKANE WSO AP
t {  1  2 .  1 6  1 2 . 2 9  o  . 2 7
s  4 . 8 4  4 . 3 2  5 . 3 8
Y  1 6 . 9 9  1 6 . 5 9  9 . 2 2
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Mean lt led i  an

7 9 5 6  S P R A G U E
w  r s . 9 7  1 1 . 0 8
s  4 . s 2  3 . 5 9
Y  1 4 . 9 9  1 4 . 8 3

7 9 8 7  S P R U C E
w  r 0 7 . 9 I  r 5 5 . 6 2
s  2 0 . 3 A  1 9 . 7 9
v  I 2 8 . 2 5  r 2 7  . 3 5

8034 STARTUP 1 E
w  4 8  . 8 6  4 8 .  5 6
s  1 6 . 2 1  1 6 . 4 0
v  6 5 . 5 ' 7  6 2 . 5 5

8291  SUNNYSIDE
w  4 . 9 6  4 . 4 4
s  1 . 9 7  1 . 5 s
y  6 . 9 4  6 . 8 9

8  348  TEKOA
w  1 4  . 8 4  1 5 . 4 2
s  6 . 2 3  5 . 6 7
y  2 1 . 9 7  2 I . 2 I

(WASHINGTON)

P e r c e n t i l e s
2 5  7 5

8 . r 0  9 . 0 3  1 2 . 8 9
2 . 5 2  2 . 9 s  4 . 8 4

r L . o 7  1 3 . 5 2  1 6 . 5 5

9 g M a x  ( y e a r )  t ! i n  ( Y e a r )T gcv

4 . 2 5
o  . 4 L
9 . 2 2

s . t 9
0 . 2 6
g . 1 6

g . 1 8
0 . 2 8
s  . 1 6

8 r . 5 6  9 2 . 1 6
1 3 . 5 7  1 6 . 3 5

L S r . g r  1 r 2 . 9  3

1 2 3 . 1 3  1 3 5 . 4 3
2 2 . 7  4  2 8  . 8 9

1 4 5 . 3 8  l 5 r  . 5 6

1 7 . 9 5 ( 7 4 )  3 . 2 4 ( 7 7 )
L s . 2 6  ( 4 8 '  r . 8 2 ( 4 9 )
2 4 . 8 s ( 4 8 )  7 . 4 0 ( 7 7 )

r 5 2 . t s ( 7 6 )  6 7 . X 3 ( 7 7 )
3 2 . 9 3  ( 7 8 )  1 5 . 4 6 ( 6 7 )

1 7 2 . 1 2 ( 7 6 )  8 9 . 8 3  ( 4 4 )

6 s  . 7  4  ( 7  4 )  2 9  . 8 2  ( 7 7  )
2 5  . 5 7  ( 4 8 )  6 . s s  ( 6 1  )
8 7 . 8 s ( 4 8 )  4 7 . 7 3 ( 7 3 )

s s . 7 4  ( 5 1 )  ] 3 . 9 9  ( 7 7 )
1 9 . 6 3  ( 4 8 )  1 . 8 0  ( 6 7 )
5 6 . 4 2 ( 5 1 )  1 9 . 2 6 ( 7 7 ' , )

r 5 . 8 s ( 7 4 )  L " 2 r ( 7 7 )
4 . 6 s  ( 4 8 )  0 . 2 8  ( 7 0 )

1 6 . 7 2 ( 7 4 ,  3 . 8 6 ( 7 9 )

4 2 . 8 4  ( 5 6 )  1 3 . 2 5  ( ' 1 ' 1 )
1 4 . 8 s ( 4 8 )  2 . 2 2 ( 5 2 1
5 0  . 2 t  ( 4 8 )  2 r . 6 6  ( 5 2 )

2 2 . r r ( 4 8 )  4 . 5 ' t  ( 7 7 )
t 4 . s 7  ( 4 8 )  2 . 5 6 ( 7 4 1
3 6 . 1 8 ( 4 8 )  l s . 2 0 ( ' t 7 t

4 9  . 8  5  (  7 4  )  1 2 . 8 6  ( 7 7  |
1 s . 0 s ( 6 8 )  2 . 5 2 ( 6 7 )
5 6 . 4 4 ( 7 4 ' ,  2 5 . 7 2 ( ' 1 7 )

t 7 . 4 2 ( 7 A l  5 . 9 4 ( 7 7 ] -
9 . 6 3 ( 4 r )  1 . 6 4 ( 7 4 )

2 5 . 0 2 ( 4 8 )  I 1 . r 6 ( 7 7 )

L 4 . 3 7
5 . 5 5

1 9 . 2 3

3 9 . 0 8  4 2 . 6 6  5 5 . 3 7
9 . 9 2  1 3 . 4 4  1 9 . 5 6

5 3 . 3 4  5 7 . 3 9  7 2 . r s

6 r . 4 8
2 2 . 8 5
8 6 . 2 5

8 9 5 9  S T E H E K I N  4  N W
| {  3 0 .  1 9  2 9 . 8 r  s . 2 4
s  4 . 3 4  3 . 7 8  g . A 4
v  3 4  . 5 2  3 3 . 7 8  s  . 2 3

2 r . 6 6  2 4 . 8 4
2 . 6 7  2 . 9 ' 1

2 5 . 2 3  2 9 . 6 7

3 4 . 9 5  3 8 . 9 3
5 . 4 2  6 . 3 2

3 9 . 8 8  4 5 . 9 8

8286 TACOMA CITY HALL
w  3 0 . 0 9  3 5 . 6 9  g . 2 r
s  6 . 8 0  6 . 5 3  0 . 4 9
Y  3 6 . 8 9  3 6 . 9 0  0 . r 8

2 1  . 1 6  2 6 . 5 6  3 4 . 1 4
3 . 9 4  4 . 7 r  8 . 1 7

2 8 .  1 5  3 3 . 2 2  4 9 . 8 8

s  . 4 8
0 . 5 4
s  . 3 5

s . 2 2
g  . 3 7
g . 2 l

2 . 7 3
s . 7 5
4 . 3 3

1 1 . 5 6
3  . 9 1

1 5  . 8 9

8 . 0 7
2 . 4 3

r 2 . 1 1

3 . 5 5
t . 2 s
5 . 1 8

5 . 9 3
2  . 6 4
7 . 6 3

7 . 9 5
3 . 5 8
9 . 9 7

3 8  . 7 4
1 9 . 6 1
4 6 . 2 9

1 2 . 4 9  1 6 . 6 5  1 8 . 2 9
4 . 6 1  7 . 5 8  8 . 8 5

] 8 .  5 7  2 3 . 1  3  2 5 . 3 1

877 3
w

Y

VANCOUVER 4 NNE
3 2 . 8 9  3 2 . 8 4  s  . 2 r

7  . 5 2  7  . s 2  0 . 3 4
4 0  . 4 1  3 9 . 9 3  g . 1 7

893 I  WALLA WALLA WSO CI
w  1 1 . 5 9  1 1 . 7 r  9 . 2 4
s  4 . 3 4  3 . 8 8  5 . 3 9
Y  1 5 . S 3  1 5 . 8 4  S . 1 8

2 5 . 4 7  2 8 . 5 1  3 7 . 3 3
4 . 4 2  5 . 8 1  9 . 3 4

3 3 . 9 6  3 5 . 4 1  4 5 . 9 5

4 r . s 2
1 1 . 1 2
48 .s r

t o . t 2  1 3 . 9 4  1 4 . 8 5
3 . 3 8  5 . 5 3  6 . 2 " 1

1 3 . 8 9  1 8 . 9 0  1 9 . 6 4
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(WASHINGTON)

P e r c e n t i l e s
2 5  7 5Mean Med i  an

8959 WAPATO
w  5 . 3 9  5 . s 5
s  1 . 9 1  1 . 6 8
v  7 . 3 A  6 . 6 9

9 g T 2  W A T E R V I L L E
l {  7  . 8 9  8 . 9 0
s  3 .  s 4  3 . 3 9
Y  1 1 . 4 3  1 r . 1 3

9958  WELLPIN IT
l , ' l  1 4 . 1 9  1 3 . 5 4
s  5 . 6 S  5 . 2 3
v  t 9  . ' t 9  1 9 . 1 9

9g ' I  4  WENATCHEE
w  6 . 5 8  6 . 8 1
s  2 . 3 3  2 . 0 4
Y  8 . 9 1  8 . 6 7

9238  WILBUR
w  8 . 5 4  8 . 6 6
s  4 . s 2  3 . 7 3
Y  1 2 . 5 6  1 2 . 5 1

cv

s . 3 8
s . 5 3
s . 3 2

s . 2 9
o  . 6 1
s . 2 9

0 . 2 6
s . 3 8
9 . 2 2

9 . 2 8
s . 7 0
9 . 2 8

s . 2 6
s . 5 2
s . 2 6

T g

2 . 9 3
I  . 8 1
4 . 9 s

5 . r s
1 . 3 6
7  . 1 4

l g . g r
3 . Z t

1 4 . 5 7

4 . t ?
s . 7 3
5 . 8 5

6 . 5 2
1 . 8 8
9 . 2 5

4 . 1 r
r . 2 2
6 . 3 8

3 . 9  t
r . 2 6
5  . 7 1

6 . 6 4
2 . 3 2
9 . 9 4

1 1 . 9 5
4 . 2 ' l

I 7 . 2 4

5 . 4 2
1 . 4 3
7 .  s 3

6 . 9 6
2 . 8 9

L s . 2 3

5 . 1 6
I . 7 g
7  . 4 s

8 . 8 6
4 . 3 3

L 3 . 9 7

t s . 6 9
5 . 0 9

r 4 . 5 8

9 0 I i l a x  ( y e a r  )  t l i n  ( y e a r  )

1 6 . 6 7  1 9 . 2 3
6 . 7 9  8 .  1 6

2 r . 9 5  2 5 . 8 6

7 . 4 6  8 . 9 8
3 . t 2  4 . 4 4
9 . 8 2  1 2 . 4 0

6 . 5 s  7  . 9 2
2 . 5 6  3 . 3 5
8 . 7 2  1 1 . 1 4

r L . 0 z ( 7 4 )  1 . 0 s ( 7 2 )
s . 1 0 ( 4 8 t  s . 2 6 ( 7 s )

1 2 . 6 9  ( 5 5 )  3 . 2 3 ( 7 g ' , )

1 3 . 6 6  ( 7 4 )  r . 7 3 ( 7 7 )
1 3 . 8 7 ( 4 8 )  s . 2 8 ( ' t s )
2 3 . 8 4  ( 4 8 )  5 . 2 7  ( 7 7 ' , t

2 3 . 5 s  ( 1 A ' , ,  5 .  r  5  ( 7 7  )
1 2 . 8 s  ( 4 8 )  2 . 4 r ( 6 7 )
2 8 . 8 r  ( 4 8 )  I s . 5 S ( 7 7 )

r 0  . 9 8  ( 7  4 ' )  t  . 2 8  ( 7 7  )
9 . s s ( 4 8 ' ,  S . L 5 ( 1 5 )

1 6 . 2 3 ( 4 8 )  3 . 8 9 ( 7 9 )

I 3 . 8 3 ( 7 4 )  2 . 7 9 ( 7 7 )
1 3 . 6 9  ( 4 8 )  r . 2 4  ( 4 e )
2 5 . 2 6  ( 4 8 t  7 .  r s  ( 7 3 )

1 1 . 9 8 ( 7 4 )  2 . 1 2 ( 7 7 )
r s . 2 s  ( 4 8 )  0 . 7 8  ( 7 s )
r 7 . 8 4  ( 4 8 )  4 . 9 r ( 7 7 )

r25 .28 ( ' 12 '  45 .97  (77 ' , )
2 3 . 5 2 ( 4 r )  4 . 6 2 ( 6 7 )

L 4 A  . t 6 l 7  2 )  6 4  . s 7  ( 4 4 ' , )

1 6 . 9 t ( 7 2 )  2 . 4 7  ( ' 7 7 )
1 r . 1 6  ( 4 8 )  r . 3 9  ( 7 0 )
2 4 . 4 9 ( 4 8 1  6 . 4 7  ( 7 7 1

1 r . 7 6 ( 7 4 )  l . 2 s ( ' 7 7 )
6 . 0 1 ( 4 8 )  0 . 2 8 ( 7 s )

1 4 . 2 5  (  s 6 )  3 . 9 2  ( 7 9 )

t s . 6 0
4 . 6 7

1 4 . 3 1

? . 3 8
3 . 2 4

L g  . 4 6

1 1 . 2 I
6 . 5 7

r 5 . 7 1

8 . 5 7
4 . 2 0

L Z . Z )

9327  WILSON CREEK
L {  6 . 3 5  6 . 6 ' 7  9 . 2 9
s  2 . 7 s  2 . 3 8  5 . 5 9
v  9 . s 5  8 . 9 5  0 . 2 8

9342  WIND R IVER
w  8 9 . 8 1  9 r . 5 9  5 . 2 2
s  1 1 . 8 8  1 0 . 9 2  S . 4 g
Y  1 9 1  . 6 8  t 5 3 . 0 4  S . 1 8

9376  WINTHROP I  WSW
w  I s . 8 6  1 0 . 5 3  0 . 3 5
s  3 . 9 r  3 . 5 7  5 . 4 ' , 7
Y  1 4 . 7 1  r 4 . 1 6  9 . 2 8

9465 YAKTMA WSO AP
[ {  5 . 9 3  5 . 8 5  9 . 3 4
s  1 . 9 6  r . 7 7  0 . 5 3
y  7  . 9 9  7  . 8 2  9 . 2 8

6 2 . 4 8  7 7 . 9 2
5 . 7 7  9 . 3 s

i 7  . 6 s  8 7 . 5 6

r s 3 . 9 s  1 1 3 . 9 0
1 4 . 4 4  r 8 . 2 6

I  1  5 . 0 1  L 2 6  . S S

1 3 .  S 1  1 5 . 2 2
4 . 3 9  6 . 2 r

r 7 . 9 7  1 9 . 8 4

7  . 9 3  8 . 3 9
2 . 5 8  3 . 2 4
8 . 1 2  1 1 . 1 1

7  . 4 5
2 .  r g

I 0 . 2 4

3 . 5 2
s . 9 r
5 . 1 4

8 . 8 2
2 . 7 9

1 2 . 2 4

4 . 6 7
1 . 3 1
6 . 5 4
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(  rDAHO)

P e r c e n t i l e s
i lean lled i an cv t s 2 5 7 5

9 . 5 3
3 . 5 5

1 2 . 3 7

2 r . 9 t
8 . 8 2

2 8 . 7 5

9 0

9 . 8 s
4 . 2 6

r 3 . 6 7

z 5 . o t
I S . 5 S
3 2 .  1 4

t l a x  ( y e a r )  M i n  ( y e a r )

L 2 . 9 4 ( 4 3 )  2 . 3 3 ( 7 7 )
5 . 5 9 ( 4 r )  0 . 7 9 ( 7 7 )

r 4 . 8 9  ( 4 3 )  s . 1 8  ( 6 6 )

3 5 . 7 0 ( 7 4 1  6 . 8 7  ( 7 7 )
r a . 2 s ( 4 8 )  3 . 4 s ( 6 6 )
3 7 . 6 8  ( 4 8 )  1 5 . 4 5 ( 7 7 )

1 9 . 6 r ( 4 8 )  6 . s 2 ( 7 ' t )
1 6 . 0 4  ( 4 8 )  4 . 8 9  ( 6 6 )
3 3 . 6 s ( 7 8 )  r 4 . 2 2 ( 7 3 l .

3 5  . 8 s  ( 7  4 \  8  .  1 2  ( ' t  7 ' , )
1 2 ; 3 1 ( 4 8 )  2 . 8 ' 7  ( 6 6 )
3 6 . 2 5 ( 7 4 '  r 3 . 1 9 ( 6 6 )

r 8 . 4 0  (  5 9 )  4 . 6 6  ( 7 7 )
1 5 . 2 6  ( 4 8 )  3 . 4 r  ( s r )
3 s . 4 4 ( 4 8 )  1 4 . 9 4 ( 7 3 )

r 3 . 7 6  ( 7 8 )  2 . 2 2 ( 4 9 )
6 . 2 s ( 6 5 )  r " s 8  ( 4 9 )

1 6 . 5 5 ( 7 0 )  3 . 3 0 ( 4 9 )

1 2 . 5 3 ( 4 4 l -  r . 4 5  ( 7 7 )
6 . 2 5  ( 4 r ' )  S . 5 s  ( 6 6 )

1 6 . 9 s ( 4 1 )  4 . 7 9 ( 6 6 )

1380 CALDWELL
w  7  . 7 8  8 . s 4  0 . 2 6
s  2 . 9 2  2 . 8 5  9 . 3 9
Y  r o . 7 0  L 0 . 7 9  0 . 2 2

5 . 3 2
I  . 4 2
7 . s 7

6 . 5 6
2 . L 0
9 . 2 7

1956  COEUR D IALENE RANGER STATION
w  1 8 . 9 8  1 9 . 4 3  9 . 2 2  1 3 . 7 9  t 6 . 2 9
s  7 . 2 2  6 . 7 8  9 . 3 5  4 . 6 3  5 . 2 9
, r  2 6 . 1 9  2 6 . 3 8  0 . 1 8  t 9 . 5 2  2 3 . 7 r

377L GRANGEVILLE
w  I 3 . 2 1  1 2 . 8 8  6 . 2 3
s  I s . 2 0  I s . 2 0  g . 3 s
Y  2 3 . 4 1  2 3 . 3 9  s . r 9

l g . s 2
6  . 4 7

1 8 .  s 5

1 1 . 1 . 4  1 5 . 2 4  I 7 . 3 s
7  . 6 s  1 2  . 7  r  1 4  . g s

2 s . 1 4  2 6 . 2 2  2 8 . 7 5

6152 MOSCOW-UNIV.  OF IDAHO
l {  1 7 . 2 3  1 6 . 9 8  0 . 2 4  1 r . 9 9
s  6 . 5 2  5 . 6 2  0 . 3 4  4 . 2 5
Y  2 3 . 7 5  2 3 . 5 0  0 . 2 r  1 7  . 5 9

1 5 . 2 7
5 . S s

2 g  . 4 8

L t . 2 7
7  . 3 6

1 9 . 5 9

1 9 . 9 0  2 r . 3 6
8 . S S  9 . 2 9

2 7  . 4 5  3 9 . 5 6

1 4 . , 1 9  1 6 . 7 4
r s . 4 9  1 1 . 8 7
2 4 . 6 4  2 7 . 9 3

6424  'NEZ  ,PE 'RCE
w  1 3 . . g o  L 2 . 3 7  9 . 2 2
s  8 . 9 2  9 . 1 3  9 . 2 8
v  2 r . 9 2  2 2 . L r  0 .  1 8

r 0 . 1 5
5  . 4 9

1 6 . 2 8

6844 PARI ' IA EXPERIMENT STATION
w  7  . 6 4  7  . 4 6  0 . 3 3  5 .  1 1
s  3 . 2 4  3 . 5 3  0  . 4 4  r  . 6 3
Y  1 9 . 8 7  L 0 . 2 9  0  . 2 9  7  . 9 0

6 . 5 9  9 . 1 6  1 1 . 5 9
2 . 1 2  4 . 4 4  5 . 9 4
9 . A 0  r 3 . 3 5  1 5 . 6 9

6891  PAYETTE
w  8 . 2 2  8 . 1 1  9 . 3 1
s  2 . 9 s  2 . 9 5  g  . 4 3
Y  1 1 . 1 2  1 1 . 4 1  9 . 2 7

4 . 7 9
r . 4 1
7 . s 3

6 . 7 5
r . 9 0
9 . t 7

1 0 .  r 5
3 . 6 2

r 3 . s 3

r 1 . 7 9
4 . 6 4

1 5 . 1 5

B-28



f4ean t ted  i  an cv

(  rDAHO)

P e r c e n t i l e s
2 5  7 5

1 1 . s 6  1 5 . 3 6
s . 6 9  I  . 8  3

t 8 . 4 3  2 2 . 9 9 ,

L g 9 S M a x  ( y e a r )  M i n  ( y e a r  )

7 3 8 6  P R I E S T  R I V E R  E X P E R I M E N T  S T A T I O N
w  2 3 . 7 9  2 2 . 9 6  0 . 2 r r 7  . 9 7  2 1 . 3 8

6 . 1 3  7 . 6 88  . 8 9  I  . 3 6  0 . 2 8
Y  3 2 . 5 8  3 2 . 6 4  0 . 1 6  2 6 . 8 1  3 s . 9 6

7264  PORTHILL
t {  1 3 . 3 7  1 3 . 6 6  5 . 2 4
s  7 . r 2  6 . 7 2  g . 3 r
y  2 g  . 4 8  2 S  . 9 " 1  S  . 2 L

7 7 9 6  R I G G I N S
w  I s  . 2 0  I 0 . 1 8  5 . 2 3
s  6 . 6 4  6 . 3 3  5 . 3 9
Y  1 6 . 8 4  t 7 . 3 1  S . 2 g

8562  SA INT  I4ARIES
w  2 2 . t 8  2 2 . 2 6  5 . 2 2
s  7  . 8 2  7  . 3 9  s . 3 2
Y  3 S . g g  3 9 . 3 4  S . 1 9

2573 ELKO FAA AP
t {  6 . 3 1  6 . 1 5  S . 3 A
s  3 . 3 3  3 . 2 r  0 . 4 9
Y  9 . 6 4  9 . 5 9  0 . 2 5

5869  OWYHEE
w  9 . 2 7  9 . 4 9  0 . 2 t
s  5 . 9 7  4 . 6 6  S . 4 g
Y  1 4 . 3 5  t 4 . 1 1  0 . I 9

5Og5  PARADISE VALLEY T  NW
w  9 . 6 9  6 . 2 9  5 . 3 3
s  2 . 6 0  2 . 4 9  5 . 5 2
v  9 . 2 s  8 . 3 1  0 . 2 6

9 1 7 1  W I N N E M U C C A
l {  5 . 8 0  6 . s I  0 . 3 3
s  2 . 6 9  2 . 4 7  0 . 5 9
Y  8 . 4 9  8 . 7 A  0 . 2 8

9  . 4 9
4 . 2 7

1 4 . 9 8

4 . 9 4
t . 5 2
6 . 2 7

2 6 . 3 8
9 . 8 4

3 5 . 4 6

1 6 . 7 7
9 . 9 5

2 5 . 7 8

2 9 . 6 9
1 1 . 8 4
3 7 . 5 2

1 1  . 8  2  1 3  . 5 9
8 .  r 3  9 . s 8

1 8 . 8 2  2 0 . 6 5

2 5 . 3 0  2 7  . 7 9
9  . 4 ' 7  r 9 . 8 7

3 2 . 7 6  3 7 . 4 2

7  . 4 4
4 . 1 3

r r . 4 6

t 9 . 2 7
6 . S S

L ) . 1 ,

8 . 4 8
3 . 3 I

1 9 . 8 8

7 . 3 0
3  . 4 1
9 . 8 7

9 . 5 9
5 . 9 9

1 2 . 6 8

T I . 2 S
8 . 0 5

1 8 . 5 6

9 . 5 7
4 . 8 3

12 .57

8 . 3 3
4 . 8 5

1 r . 0 6

2 L . 8 6  ( 7  4 1  5  . s 8  \ 7 7 ' , )
1 1 . 5 5 ( 4 2 )  3 . 0 3 ( 7 3 )
2 8 . 9 7  ( 7  4 '  1 1 . 5 2  ( 4 4 )

3 8 . 5 2 ( 7 4 )  9 . 5 5 ( 7 7 )
1 6 . 3 2 ( 4 1 )  4 . 6 8 ( 6 7 )
4 6  . 7 7  ( 7  A ' , )  t 7  . 4 5  ( 7 7  )

1 4 . 7 9 1 7 6 ' )  s . 8 3 ( ? 7 )
1 1 . 1 6 ( 4 1 )  2 . 7 7  ( 5 r )
2 4 . 2 r  ( 7 8 )  r 0 . 9 5  ( ' 7 9 )

3 4 . 8 7  ( 7  4 )  9  . 3 0  ( 1 ' , l 1
1 s . 7 8  ( 4 8 )  3 . 3 s  ( 7 7 )
4 2 . 7 7  ( 4 8 1  1 7 . 9 2 ( 7 7 )

9 . 9 ]  ( 4 3 )  r . 7 r ( 7 7 )
7  . 2 7  ( 7  s ' , t  S  . 3 1 ( 7  4 )

1 4 . 6 r ( 4 1 )  5 . 4 3 ( 7 7 )

1 4 . 3 r ( 7 r )  4 . 3 2 ( 7 7 )
1 0 .  r 8  ( 6 3 )  s . 7 8  ( 7  4 )
2 5 . 3 5 ( 6 3 ' , )  9 . r 4 ( 6 6 )

r r . . 5 7 ( s 8 )  2 . 0 7 ( 7 7 )
5 . 7 3 ( 5 2 )  s . 4 6 ( 7 4 )

t 4 . 8 7  ( 5 2 )  4 .  r 6  ( 6 6 )

9 . 1 5 ( 5 2 )  r . 7 2 ( ' t 7 )
5 . 4 3 ( 6 3 )  s . 4 3 ( 5 4 )

r 3 . 9 s 1 s 2 )  3 . 9 3  ( s 4 )

7 . r 5  8 . 1 2
3 . 9 8  5 . 2 9

1 1 . 3 0  1 5 . 1 9

1 6 . 3 7  r 8 . ? 5
5 . 3 4  6 . s 3

2 2 . 7 9  2 7 . 9 7

(NEVADA)

5 . 2 9
2 .  t 8
7 . 3 8

6 . 9 1  8 . 0 8
2 . 6 8  4 . 5 4

r s . 9 0  1 2 . 9 r

3 . 9 5
L . 0 2
7  . 9 3

3 . 5 7
L . S 0
5 . 2 2

5 . 1 8
r . 7 3
7 . 6 4

4  . 4 8
t . 7 g
6 . 7  r
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l lean Hed i  an

1 5 T 4  C E D A R V I L L E
w  9 . 8 3  9 . 5 4
9  3 . 2 5  2 . 9 6
Y  1 3 . 0 3  1 2 . 7 4

6 . 5 2  8 . 5 6
L . 7 S  2 . 5 3
9  . 6 0  r s . 5 4

9 s

L r . 7  s  1 4  . s 5
3  . 9  5  5 . 2 4

1 4 . 1 4  1 7 .  3 4

T Ocv

( C A L I F O R N I A )

P e r c e n t i l e s
2 5  7 5 l l a x  ( y e a r )  i l i n  ( y e a r )

1 s . 3 9 ( 6 3 )  3 . 8 2 1 7 7 )
8 . 1 ? ( 7 r )  1 . 3 1 ( 7 7 )

2 2 . 9 6 ( 7 r )  7 . 3 2 ( 6 5 ' , t

9 r . 4 5 ( 7 A ' )  2 2 . 3 6 ( 7 7 1
r 5 . 2 4 ( s 3 )  2 . 3 6 ( 7 4 1
9 6 . 7 s  ( 4 3 )  3 5 . 6 4  ( 7 7 ' i

r 8 . 8 S ( 5 2 )  3 . 8 2 ( 7 7 )
8 . r 3 ( 7 1 )  r . 4 6 ( 6 2 ' , '

2 5 . 5 s ( 7 r l  9 . 4 3 ( s 9 )

9 s  . 4 2  ( 7  4 l  1 4  .  s 5  ( 7 7  t
9 . 6 6  ( 7 7 ' , t  s . 3 8  ( 7  4 )

9 s  . 8 s  ( 7  4 ' )  2 3 . 7 I  ( 7 7 )

r 2 . 5 1 ( s 6 )  2 . 3 2 ( 7 7 ' , t
6 . 6 2 ( 5 8 )  t . 2 r ( 7 0 )

r 6 . 0 7 ( 6 s )  s . 8 8 ( s 5 )

2 7 . t s ( 1 4 )  4 . 6 3 ( 7 7 1
7 . 1 9 ( 7 8 )  s . 7 9 ( 7 4 )

3 0  , 9 4  ( 5 6 ' t  7  .  s 3  (  5 5 )

9 . 2 8
s . 4 8
0 . 2 6

2T47 CRESCENT CITY 1 N
w  5 1  . 6 S  6 5 . 6 6  5 . 2 3
s  7 . 6 7  7 . 2 5  A . 4 A
Y  6 9  . 2 7  6 8 . 5 1  9 . 2 0

3157  FORT B IDWELL
w  1 2 . 2 1  1 2 . 9 5  b . 2 8
s  3 . 5 5  3 . 2 9  A . 4 2
Y  1 5 . ? 5  1 5 . 1 5  5 . 2 4

5 2 . 8 5  7  s  . 8 6
4 . 5 2  1 S . 5 8

5 9 . 9 8  7 9 . 9 6

7 9  . 4 9
L I . 4 2
8 8 . 4 3

t 4 . 6 2  1 7 . I g
4 . 4 3  5 . 6 4

1 8 . 3 6  2 r . r 7

4 3 . 4 3
3  . 9 9

5 2 . 6 4

8 . 3 s
I  . 9 1

1 1 . 2 5

4 . 2 r
t r  .59
7  , 3 6

8 . 8 s
1 . 7 6

1 t . 5 8

9 . 7 9
2 . 4 8

r 3 . 6 0

5 . 7 3
2 . 2 3
9  . 9 7

8 . 9 8
4 . 7  4

1 2 , 5 4

6 7  . 4 2
7  . r s

7 2 . 5 8

1 1 . 1 8
5 . 0 8

1 4 . O T

2 1 . 8 ]
4 . 8 3

2 3 . 9 7

9 . 3 3
b  . 4 7
9 . 2 6

s . 3 5
O . A T
0 . 3 1

3't 6I
w
5

Y

9953 TTJLELAKE
w  7 . 5 1  7  t 3 0
s  3 . 3 9  2 t 9 4
v  r 0 . 9 0  I 9 . 9 4

9865 YREi(A
! . ,  1 5 . 4 9  1 5 . 8 7
s  3 . 2 7  3 . 5 6
Y  1 8  . 7 6  1 9 .  5 3

HAPPY CAMP RANGER STATION
5 1  . 3 4  5 1 .  S 3  g . 3 S

4  .  3 9  4 . 4 6  S  . 4 8
5 5 . 7 3  s 5 . 6 3  5 . 2 7

3 3 . 8 4  4 s . 2 8  5 9 . 3 7
r . 1 s  2 . 9 2  5 . 7 9

3 7 . ? 2  4 5 . 2 8  6 3 . s 5

1 r  . 2 5  1 9 .  5 7
2 . 3 8  4 . 2 3

1 3 . 4 5  2 3 . 2 8
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D E S C R I P T I V E  S T A T I S T I C S
I iONTHLY PRECIPITATION DATA

(  l 9 4 S - 1 9 7 9 )

(  oREGON)

Pe  r cen t  i  l es

Fto Mean Med i  a r i  SDev CV

g3O4 ASHLAND
o c t  1 . 7 4  I . 4 S
N o v  2 . 5 9  2 . 5 4
D e c  3 . 1 2  2 . 8 3
J a n  2 . ' 1 6  2 . 4 5
F e b  1 . 9 I  I . 8 6
M a r  L . 9 g  I . 6 7
A p r  1 . 3 7  1 . 1 6
M a y  I . 5 2  1 . 2 3
J u n  1 . I 3  0 . 9 6
J u l  0 . 3 1  5 . 0 4
A u g  S  . 4 5  0 . 2 6
S e p  0  . 8 3  g . 6 L

1  . 4 9  0 . 8 6
r . 7 2  0 . 6 6
2 . 9 3  5 . 6 5
1  .  5 s  0 . 5 6
s . 9 4  5 . 4 9
L . 0 4  5 . 5 5
0 . 8 4  g  . 6 1
r . 2 8  0 . 8 4
s . 9 8  5 . 8 7
g . 5 r  I  . 6 7
g . 6 1  1 . 3 7
0 . 8 2  0 . 9 9

T g

0  . 4 8
o . 6 s
r . 1 2
1 . 1 9
s . 7 6
0 . 8 5
o  . 4 3
s . 3 2
o . 0 8
g . g a
g . s g
s . g 4

2 5

s . 6 9
1 .  1 7
1 . 6 6
1 . 4 3
t . 2 4
1 .  1 6
s . 7  4
s . 5 6
s . 3 0
s . s 0
o  " 9 30 . 3 0

2 . 4 8  4 . 5 8
4  . 8 6  7  . 6 2
6 . 6 6  9  . 7 9
4 . 9 8  6 . 3 2
5 . 2 6  5 . 9 6
4 . 3 4  5 . 3 6
2 . 6 3  3 . 7 2
t . 4 4  1 . 9 6
0  . 8 4  I  . 3 6
s . 1 6  9 . 3 9
s . 3 1  0 . 5 3
0 . 6 2  1 . 8 2

o . s 8  S . 3 1
9 . 2 4  g . 7  r
0 . 3 8  0 . 6 4
s . 3 6  9 . 6 8
a . 2 r  0 . 4 2
s . 2 6  0 . 4 4
g . r 4  g . 5 s
s . 4 8  9 . 7 2
s . 2 g  9 . 7 0
s . 9 3  0 . 1 4
0 . 0 s  g . 1 6
s . o 3  0 . 1 6

2 . 3 6  3 .  3 3
3 . 4 6  5 . 1 2
3 . 9 s  5 . 6 s
4 . r 2  5 . 9 8
2 . 4 5  3 . S s
2 . 4 8  3  .  1 8
2 . S r  2 . 7  4
r . 8 2  3 . 7 3
t . 8 g  2 . 5 5
s . 4 5  s . 9 s
9 . 5 5  1 . 3 S
1 . l s  L . 6 4

8 . 8 1  1 2 . 1 6
1 3 . r S  r 5 . 3 0
1 4 . 3 6  1 s . 8 4
1 4 " 2 2  r 7 . 5 6
L 0 . 2 6  I  5 . 6 4

9 . 6 8  1 S . 5 6
6  . 5 5  1  . 4 2
4 . 5 6  5 . 2 9
3 . 2 2  5 . s S
1 . 8 4  2 . 5 6
2 . 5 2  3 . 2 2
4 . 6 2  5 . 7 7

0 . 9 8  r .  s 4
r . 5 2  1 . 8 2
r . 7  4  2 . 3 5
1 . 3 7  1 . 7 5
r . s 7  r . 2 8
1 . 2 6  1 . 5 8
L . 2 8  L . 4 7
1 . 8 9  3 .  r {
2 . 0 6  2 . 8 4
g . 7 s  1 . 7 5
t . o o  1 . 3 6
0 . 7 4  1 . s 2

o . 2 3  7 . 2 9
o . a s  7 . 7 4
9 . 6 8  r g . 6 s
s . 5 s  5 . 5 9
9 . 2 5  4 . 4 9
0 . r 3  5 . 2 2
0 . 3 3  3 . g r
0 . 1 9  5 . 1 2
0 . s s  3 . 6 8
s  " g g  2 . 5 2
g . g s  3 . 9 8
g . g 0  3 . 7  4

7 5 9 s l l ax  l , l i n  Range

7  . 4 3
7 . 7 4

1 r  . 2 8
6 . S S
4 . 7  4
5 . 3 5
3 . 3 4
5 . 3 1
3 . 6 8
2 . 5 2
3 . 0 8
3 . 7  4

9328  ASTORIA  WSO AP
o c t  7 . 9 2  6 . 1 3  3 . 7 9
N o v  I S  . 4 2  1  I .  2 8  3  . 9 7
D e c  1 2 . 9 9  1 2 . 3 7  3 . 5 2
J a n  l S  . 7 5  1 0 . 3 6  5 . l S
F e b  8 . 8 5  7 . 9 8  4 . 1 5
M a r  7  . 5 9  7  . 4 2  3 . 1 1
A p r  5 . 0 5  5 .  I 8  I . 7 9
M a y  3 . 9 4  2 . 7 4  1 . 5 9
J  u n  2 . 5 ' 7  2 . 2 3  I  .  5 4
J u t  1 . ] 9  9 . 8 8  L . S 5
A u g  1 . 6 1  1 . 2 5  1 " 2 4
s e p  3 . 2 5  3 . S l  1 . 8 4

g 4 T 7  B A K E R  K B K R
O c t  0 . ' 1  2  0 . 5 2
N o v  I . S 9  l . g 7
D e c  1 . 2 4  l . S 2
J a n  1 .  I 0  l .  1 3
F e b  0 . 1  4  9 . 7 5
M a r  0 . 8 8  5 . 7 7
A p r  S  . 9 I  0 . 8 4
M a y  I . 4 6  1 .  1 6
J u n  1 . 3 5  l . S 8
J u I  S . 6 g  0 . 3 2
A u g  9 . 6 2  g . 4 S
S e p  9 . 6 5  g . 4 I

0 . 5 4
s . 3 8
s . 2 9
s  . 4 7
s  . 4 7
s  . 4 r
0 . 3 5
s  . 4 9
s . 6 g
s  . 8 8
9 . 7 7
9 . 5 7

t 7 . 7 9  r . S l  1 6 . 7 8
1 8 . 8 9  1 . 4 5  r 7 . 4 4
1 9 . 3 3  4 . 2 0  t s . 1 3
2 6 . 3 5  t . 4 2  2 4 . 9 3
2 1 . 8 9  2 . 6 5  L 9 . 2 9
1 6 . 8 s  s . 9 3  I 5 . 9 2

8 . 4 7  1 . 6 5  6 . 8 2
6 . 7 6  9 . 7 5  6 . 0 1
6 . 8 3  5 . 3 ' 7  6 . 4 6
4 . 2 s  O . S r  4 . 1 9
5 . 2 2  g . s 2  5 . 2 s
6 . 9 3  S . s 4  6 . 8 9

3 . 1 5  g . S g  3 . r 5
2 . 5 4  0 . g S  2 . 5 4
3 . 4 6  s . 2 3  3 . 2 3
3 . 2 9  s . t 7  3 . 1 2
1 . 5 1  g . s L  r . 5 0
3 . 2 8  s  . s 4  3 . 2 4
4 . 2 7  S . g 5  4 . 2 2
4 . 3 6  0 . s 5  4 . 3 1
3 . 5 2  g . s s  3 . 5 2
3 . 3 1  S . s s  3 . 3 1
2 . 8 5  A  . O S  2 . 8 0
3 . 9 s  s  . 0 s  3 . 9 s

s . 6 8  0 . 9 4
o  . 6 r  s . 5 6
0 . 7 8  0 . 6 3
s . 6 5  0 . 5 9
0 . 3 8  0 . 5 2
s  . 6 2  g  . 7 1
g . 7 t  s . 7 8
t . s 2  s . 6 9
o . 9 6  S . 7 t
o  . 7  4  t . 2 2
9 . 6 4  l . s 3
s . 7 8  1 . 1 1
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( o R E G O N )

P e r c e n t i l e s

Mo l , le an l ted i  an SDev

O47I  BANDON 2  NNE
O c t  4 . 9 6  4 . 1 3  3 . 4 3
N o v  8 . 6 7  8 . 8 5  4 . 3 9
D e c  I 0 . 1 9  9  . 8 4  4 . 9 9
J a n  1 0 . 1 1  8 . 9 1  4 . 7 2
F e b  7 . 7 9  7 . 3 9  3 . 5 9
M a r  7 . 7 4  7 . 8 2  2 . 1 3
A p r  4 . 2 9  4 . 2 4  2 . 5 3
M a y  2 . 8 s  2 . 3 4  I . 9 3
J u n  I . 2 6  I . S A  0 . 9 7
J u l  9 . 4 5  S  . 2 5  0 . 5 I
A u g  0 . 8 s  I  . 3 9  I . S 3
S e p  ] . 8 1  I . 7 4  1 . 1 8

7 52 5T S 9 g Max l , l i  n  Range

L 5 . 3 2  0 . 5 9  1 4 . 7 3
2 3 . 3 5  r  . 0 8  2 2 . 2 7
2 5 .  5 6  I  . 6  3  2 3  . 9 3
2 9 . t 4  2 . 3 2  I 7 ; 8 2
t 7 . 7 4  2 . 2 6  1 5 . 4 8
r 2 . 4 8  1 . 5 7  1 9 . 9 1
1 r . 3 s  s . 6 7  1 0 . 6 8

7 . 3 1  9 . 2 7  7  , 9 4
4 . 3 9  s . s 7  4 . 3 2
2 . 6 5  g . s s  2 . 6 5
4 . 3 9  s . S S  4 . 3 9
4 . 5 5  0 . 5 0  4 . 5 5

s . 6 9
0 . 5 r
o  . 4 8
g  . 4 7
s  . 4 6
9 . 3 8
0 . 5 9
9 . 6 9
s . 7 7
r . 1 4
l . 3 s
0 . 6 5

1 . 2 8  2 . 3 9
2 . 8 8  5 . 4 5
4 . 4 4  6 . 7 3
4  . 2 6  6  . 9 6
3 . 7 9  5 . 1 2
3 .  1 4  5 .  3 6
1  . 4 6  2 . 3 0
s . 7  4  t . 5 S
0 . 2 2  5 . 5 4
o . s 4  s . L S
g . g g  o . s 8
s  . 2 s  I  . 8 1

s . L 2  9 . 3 4
s . 1 8  I  . 5 8
o . 4 1  0 . 7  4
0 . 6 3  s . 9 3
g . 1 6  0 . 4 4
g . I s  s . 2 2
a . g 6  0 . I 4
0 . r 0  0 . 3 7
s . s 4  0 . 2 5
s . g g  g . s 6
s . s g  0  . 9 2
s . g s  9 . 0 5

2 . t 4  3 . 5 4
4 .  1 6  6 . 9 9
5 . 7 1  8 . 1 2
5 . 5 9  8 . 6 1
4 . 5 4  6 . 4 3
4 . 4 6  6 . 4 4
I . 5 2  2 . 5 9
s . 8 5  1 . 9 3
s . t 4  s . 5 9
o . o 2  s . s 8
o . o 2  0 . s 7
s . 2 9  g  . 6 4

1 . t 4  r . 6 8
2 . s s  3 . 1 2
3 . r 1  4 . 1 7
2 . g s  4 . 3 6
t . 7 2  3 . 3 8
1 . 9 8  2 . 9 0
0 . 8 8  1 . 5 6
s . 5 7  L . S 4
s . J 0  0 . 5 2
0 . g s  0 . 0 2
g , s 0  1 . 0 4
0 . s 3  0 . 7 5

7 . r 7  9 . 5 8
1 1  .  2 9  L 2 , 9 8
1 3 . ? 9  r s . 4 1
r 3 . 3 8  r 6 . 9 8
9 . 7 0  1 2 . 6 7
8 . 8 6  L S  . 6 6
5 . 4 2  7 . 6 9
4 . 5 8  6 . 9 2
1 . 9 2  2 . 6 3
0 . 7 5  L . g 2
I  . 1 8  2 . 9 9
2 . 5 9  3  . 4  5

9 6 9 4  B E N D
O c t .  9 . 8 6  0 . 5 3
N o v  I . 5 5  I . 3 2
D e c  1 . 8 5  I . 5 2
J a n  1 . 9 5  L . 9 ' 7
F e b  l . g 2  9 . 9 8
M a r  0 . 7 9  9 . 6 6
A p r  0 . 5 9  0 . 3 4
M a y  1 . 0 1  9 . 6 6
J  u n  g  . 9 9  0  . ' 1 9
J u l  0 . 4 1  0 . 2 4
A u g  5 . 5 0  5 . 2 5
S e p  0 . 4 5  0 . 2 7

1 9 5 5  B R O O K I N G S
O c t  6 . 6 4  5 . 9 4
N o v  I 1 . 5 1  1 0 . 8 8
D e c  I 3 . I 9  I 4 . 2 4
J a n  1 2 . 7 9  1 1 . 8 4
F e b  I 9 . 2 7  I 0 . 4 5
M a r  9 . 2 5  9 . 2 7
A p r  5 . 4 3  4  . 5 6
t 4 a y  4 . 1 3  3 . 3 0
J u n  1 . 5 2  1 . 0 1
J u l  5 . 5 9  S . I 9
A u g  I . g 6  5 . 4 2
S e p  2 . I ' 7  l  . 6 4

r  .  s 3  r . 2 s
r . 2 6  0 . 8 r
1 . 6 4  s . 8 8
1 .  r 8  S . 6 S
s . 6 6  s . 6 5
9 . 6 5  5 . 8 2
s . 4 9  t . g s
9 . 9 5  5 . 9 4
s  . 8 8  g  . 8 9
9 , 4 8  1 . 1 5
s . 6 5  r . 0 7
s . 4 4  1 . 1 1

4 . 2 9  0 . 6 5
6 . L g  9 . 5 3
5 . 8 8  5 . 4 5
5 . 8 6  5 . 4 6
4 . 7 s  s . 4 6
3 . 8 5  9 . 4 2
3 . 7 9  0  . 7  0
3 . 2 3  0 . 7 8
I  . 5 3  I . S g
r . s 9  r . 8 5
1 . 5 S  I . 4 I
1 . 8 6  0 . 8 5

s  . g g  5 . 8 8
s . g 2  4 . 5 6
g . s s  8 . 1 4
9 . 2 0  4 . 1 7
s . g 7  2 , 4 3
0 . g l  2 . 7 5
g . s g  2 . 1 8
s  . 0 9  3 . 7  6
o . g a  3 . 2 5
g  . s g  r . 7  4
0 . s 0  2 . 1 8
s  . g g  r . 8 2

0 . 9 6
2 . 4 2
2 . 5 2
2 . 8 8
I  . 4 8
t . l 2
s . 7 s
I  . 4 7
t . 5 6
6 . 6 6
1 . 1 4
0 . 5 8

1 . 9 4
3 .  3 8
3 . 8 2
3 . 4 8
1 . 8 6
1 . 6 0
1  . 9 1
2 . t 5
2 . 2 6
r . 2 3
I  . 6 4
9 . 9 6

5 . 8 8
4  . 5 8
8 . 7  4
4 . 3 7
2 . 5 9
2 . 7 6
2 . r 8
3 . 7 6
3 . 2 5
r . 7  4
2 " 1 8
r . 8 2

]862  CORVALL IS -STATE UNIVERSITY
O c t  3 . 4 7  2 . 8 5  2 . 1 6  5 . 6 2
N o v  5 . 8 4  5 . 8 2  3 . 2 8  0 . 5 6
D e c  7 . 2 6  6 . 7 0  3 . 8 9  9 . 5 4
J a n  6 . 9 5  6 . 8 4  3 . 8 2  9 . 5 5
F e b  5 . 0 3  5 . 1 2  2 . 4 6  5 . 4 9
M a r  4 . 4 4  4 . 3 9  1 . 9 2  g . 4 3
A p r  2 - 2 8  2 . 5 6  l .  I 8  5 . 5 2
M a y  I  . 8 9  2 . 5 2  I  . 0 9  0 . 5 8
J u n  I . 1 2  g . 9 I  0 . E 7  5 . 1 8
J u ]  0 . 3 7  O . t 9  0 . 5 2  1 . 4 1
A u g  5 . 7 2  g . 3 S  1 " 9 3  t . i l {
s e p  1 . 5 2  l . A 0  7 . g S  0 . 7 I

8 . 7  4  r t . S 2
1 5 . 6 9  1 8 . 7 2
I 7 . 7 8  2 I . r 0
L 6 . 4 5  2 7 . 9 9
t 2 . 2 5  I  5 . 9 6
1 1 . 6 4  1 4 . 4 3

?  . s 8  r s . 8 4
5 . 9 8  8  .  s 2
1 . 9 4  3 . 5 7
0 . 9 9  r . 2 s
r . 4 6  3 . 6 4
3 . g s  5 . 2 1

4 . 2 6  6 . 4 6
7 . 5 2  9 . 2 2
9 . 7 3  1 2 . 5 6

1 S . 3 5  1 1 . 8 8
6 . 2 3  8 . 0 8
6 . A s  7 . I 0
2 . 9 I  4 . 3 2
2 . 6 4  3  . 4 4
1 . 3 2  2 . 5 2
s . 5 5  0 . 6 6
0  . 8 7  r  . 9 8
2 . 1 6  3 . 2 5

2 1 . 9 3  0 . L 6  2 r . 7 7
2 5 . 0 r  1 . 8 6  2 5 .  I 5
2 3 . 6 5  2 . r S  2 1 . 5 5
2 5 . 7 7  2 . 5 7  2 3 . 7  g
2 4 . 7 6  2 . 8 2  2 L . 9 4
1 7 . 9 1  1 . 5 9  t 6 . 3 2
1 1  . 4 3  5 . 4 6  1 6 . 9 7
1 4 . 1 5  g . 1 2  r 4 . 9 3

7  . 7 2  S . g 2  7  . 7 s
6 . 4 9  A . g s  6 . 4 s
6 . 9 7  0  . s 0  6 . 9 7
1  . 3 8  g . S 2  7  . 3 6

9 . 7 9  9 . 8 8  8 . 8 2
1 8 . 2 8  9 . 3 1  7 7  . 9 7
1 9 . 1 6  r ; 4 7  1 ? . 6 9
1 5 . 5 r  9 . 9 6  1 4 . 5 5
1 1 . 8 4  s . 7 9  r 1 . 0 5

8 . 8 7  0 . 5 9  8 .  2 8
4 . 9 4  0 . 5 5  4 . 3 9
3 . 9 4  S . 1 6  3 . ? 8
3  . 8  4  0  . a 2  3 . 8 2
2 . ' 1 2  0 , 9 6  2 , 7 2
5 . 2 4  g . g s  5 . 2 4
3 . 9 6  S . 0 S  3 . 9 6
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(oREGON)

P e r c e n t i l e s

2 5l g 9g  Hax7 5l i lo llean l ted i  an SDev

1946  CRATER LAKE NPS HO
o c t  5 . 5 5  5 . 2 4  3 . 7 3
N o v  9 . 7 9  1 9 . 2 2  5 . 3 5
D e c  l I  . 1 9  1 I . 1 4  6 . 6 1
J a n  I L . S g  I 1 . 4 4  4 . 6 4
F e b  8 . 2 4  8 .  1 3  3 . 5 2
M a r  7  . 8 2  7  . 5 3  3 . 1 6
A p r  4 . 5 8  4 . 6 1  2 . L a
i l a y  3 . 4 2  2 . 9 2  2 .  I I
J u n  2 . 3 2  I . 6 S  g . 5 S
J u l  5 . 6 4  O . 5 O  9 . 7 4
A u g  1 .  l 9  5 . 5 6  I . 2 5
S e p  2 . 1 5  1 . 8 6  I . 7 7

2 T 6 8  D A Y V I L L E
O c t  0 . 9 0  5 . 6 8
N o v  1 . 1 7  1 .  I 8
D e c  1 . 3 1  I . 2 6
J a n  I . 2 5  1 .  1 9
F e b  O . 9 S  5 . 7 6
M a r  1 . g I  9 . 8 9
A p r  1 . 9 8  9 . 8 9
M a y  I . 5 3  1 . 3 9
J u n  1 . 1 9  9 . 9 2
J u l  O . 4 7  0 . 2 8
A u g  9 . 6 2  9 . 3 8
S e p  9 . 5 4  9 . 5 2

L . 7 6  3 . 1 2
2 . 5 2  5 . 6 7
5 . 4 r  6 . 7 2
4 . 9 7  7 . 6 0
3 . 8 6  4 . 7 2
4 . 4 5  5 .  s 8
L . 9 A  2 . 8 5
L . 4 2  1 . 8 4
g . 5 g  1 . 1 4
g . g g  o . g 4
g . g g  s . g 6
0 . 2 5  9 . 6 6

s . 3 s  9 . 4 2
s . 2 6  9 . 6 4
s . 4 5  5 . 6 8
s . 4 2  S . 7 S
9 . 2 4  9 . 5 3
g . 3 s  s . 6 5
s . 2 6  s . 5 9
o . 3 s  9 . 7 6
9 .  r 8  0 . 4 s
s . s 0  g . s 4
s . s 2  s . s 8
o . s g  g . g 9

6 . 7 6  L 0 . 0 r
1 3 . 1 0  1 5 . 1 0
1 5 . 9 3  1 8 . 3 5
t 4 . 2 4  L 7 . 2 2
L 9 . 9 2  1 3 . 0 5
9  . 8 5  1 2 . 5 6
5 . 8 8  7 . 5 4
4 . 4 4  6 . 9 4
3 . 9 7  4 . 6 6
0 . 8 3  1  . 8 I
r . 8 8  2 . 5 8
2 . 8 9  4 . 9 8

r . 2 9  1 . 7 5
1 . 5 4  1 . 9 4
r . 7 2  2 . 2 6
r . 6 a  2 . 3 6
t .  1 4  1 . 7 8
I . 3 0  r . 7 2
r . 5 6  2 . 9 4
2 . 3 7  2 . 7 7
1 . 8 8  2 . 3 0
9 . 6 2  I . 4 2
s . 8 7  1 . 5 9
s . 8 4  r . 0 3

l i ! i n  Range

1 9 . 1 I  0 . 3 1  1 8 . 8 0
2 4 . t 6  g . L 4  2 4 . 0 2
3 8 . 4 7  S . 9 S  3 7 . 5 7
2 5 . 9 3  2 . 4 3  1 8 .  s 9
r 7 . 5 8  3 . 3 1  t 4 . 2 r
1 5 . 2 2  L . 2 4  1 3 . 9 8
9 . 6 3  r . 2 9  8 .  3 4
8 . 7 5  S . 6 1  8 . 4 9
9 . 2 5  0 . s s  9 . 2 5
2 . 8 7  0 . 0 s  2 . 8 7
5 .  3 4  S  . 5 0  5 .  3 4
6 . 8 3  0 . S S  6 . 8 3

3 . 1 1  S . g g  3 . r 1
3 . 4 1  g . s 3  3 . 3 8
3 .  s 8  s . 2 3  3 . 3 5
3 . 2 7  s . 2 7  3 . s A
2 . 7 8  s . s 7  2 . 7  r
2 . 5 5  s . 2 3  2 . 3 2
2 . 7 8  0 .  1 9  2 . 5 9
3 . 6 8  0 . 2 2  3 . 4 6
3 . 8 7  S . O s  3 . 8 7
2 . 5 2  g . S s  2 . 9 2
3 . 2 5  0  . O S  3 . 2 5
2 . 3 3  0 . g s  2 . 3 3

1 9 . 9 r  0 . 5 3  1 0 . 3 8
r 5 . 7 9  I . 9 s  1 3 . 8 9
1 3 .  5 9  l .  s 7  t 2 . s 2
1 5 . 6 8  r . 3 8  1 4 . 3 s
r 3 . 4 5  0 . 7 7  1 2 . 6 8

8 . 6 1  0 . s 8  8 . 0 3
4 . 4 9  s . 3 9  4 . r S
4 . 8 6  9 . 1 r  4 . 7 5
2 . 7 7  g . s 4  2 . 7 3
1 . 5 1  0 . g g  1 . 5 1
4 . 0 2  g  . s 0  4 . 9 2
3 . 4 1  O . O s  3 . 4 1

2 s . 2 r  0 . 6 7  1 9 .  s 4
2 3 . 9 5  r . 6 g  2 2 . 3 5
2 8 . 6 2  3 . 8 7  2 4 . 1 5
2 4 . r 9  3 . 2 9  2 s . 9 0
2 9 . 9 5  2 . 4 5  1 8 . 4 5
2 2 . 5 3  2 . 3 7  2 5 . 1 6
r 4 . 2 1  1 . 6 2  L 2 . 5 9
t s . 8 2  s . 8 7  9 . 9 5

9 . 6 s  9 . 4 6  9 . 1 4
3 . 3 9  s . s s  3 .  3 9
6 . 4 8  0 . 6 5  6 . 4 8

t 2 . 7 r  g . r 4  1 2 . 5 ' l

9 . 6 6  0 . 7 3
g  . 7 1  0  . 6 L
s . 7 3  s . 5 6
0 . 7 0  9 . 5 6
s . 5 8  5 . 6 4
9 . 5 5  0 . 5 4
0 . 6 9  s . 6 4
s  . 9 7  5 . 6 3
0 . 9 4  9 . 7 9
s . 5 6  1 .  1 8
s . 7 4  1 . 1 9
0 . 5 7  0 . 9 5

9 . 6 2
s  . 4 9
s . 4 6
s  . 4 9
s  . 4 8
s . 4 2
0 . 5 s
0 . 5 8
9 . 6 3
s . 9 3
r . 0 6
s . 6 8

9 . 5 8
0 . 5 1
g  . 4 3
s  . 4 9
a  . 4 2
s . 4 3
g  . 4 5
g  . 4 4
9 . 5 7
9 . 9 5
5 . 9 5
9 . 6 8

cv

0 . 6 8
0 . 5 5
6 . 5 s
9 . 4 2
s . 4 3
g . 4 s
s  . 4 8
s . 6 2
s . 8 s
r . 1 5
1 . 1 4
9 . 8 2

2997 FOREST GROVE
O c E  3 . 7 6  3 . 3 5  2 . 3 3
N o v  6 . 8 0  6 .  5 8  3 .  3 4
D e c  7  . 7 I  7  . 3 0  3 . 5 7
J a n  7 . 6 9  7 . 7 2  3 . ? 5
F e b  5 . 5 6  5 . l g  2 . 6 4
l l a  r  4 . 8 9  4  . 9 2  2 . 6 4
A p r  2 . 3 9  2 .  3 8  I  . 2 9
l , t a y  1 . 8 6  1 . 5 6  l . S B
J u n  1 . I 4  I . I 4  9 . 7 2
J u I  9 . 4 5  5 . 3 2  9 . 4 2
A u g  S  , 8 4  S  . 5 9  0 . 8 9
s e p  1 . 6 3  r . 6 6  I . I 1

3492 GOVERNMENT CA}IP
o c E  7 . 7 4  ? . 1 8  4 . 4 6
N o v  I  I . 4 6  L g  . 6 2  5 . 7 9
D e c  1 4 . 2 4  I 3 . 6 S  6 . l S
J a n  l  3 . 6 6  1 2 . 9 5  6 . 4 4
F e b  9 . 9 4  1 5 . 2 8  4 . 2 5
M a r  9 . 2 2  9 . 3 6  3 . 9 9
A p r  6 . 7 8  6 . 7 6  3 ; 0 4
l , t a y  5 . 5 5  4 . 6 6  2 . 2 I
J  u n  3  . ' 1 9  3  . 4 4  2 . L G
J u I  l . S g  5 . 7 5  9 . 9 4
A u g  1 . 7 8  1 . 9 1  f . 6 8
s e p  3  . 9 0  ' 3 -  4 2  2 . 6 5

1 . 1 4
2 . 6 2
2 . 5 8
2 . 5 2
2 . 2 2
2 . 2 8
9 . 8 0
9 . 7 8
9 . 2 0
s . s s
g . s 3
a . s 6

2 . 2 4  5 . 3 2  6 . 6 2
4 . L S  8 . 4 4  L S  " 9 6
4  . 7  A  r O  . 9 4  1 2  . 3 8
4 . 9 5  9 . 9 4  1 3 . 6 2
3 . 9 6  7 . 2 6  8 . 3 s
3 . 2 5  6 . 3 9  7 . 6 8
r . 4 s  3 . 4 5  4 . r 4
r . o 2  2 . 5 6  3 . 4 3
0 . 5 7  1 . 5 4  2 . 1 8
s . 0 6  9 . 8 8  1 . 0 3
s . r 2  1 . 3 2  1 . 8 9
0 . 7 a  2 . 5 8  3 . 1 5

9 . 2 5  1 4 . 8 3
r 6 . 4 8  1 9 .  s 8
1 9 . 0 6  2 1 . 3 6
1 9 . 2 4  2 L . L S
1 3 . 3 2  1 5 . 2 3
r 1 . 3 s  1 3 . 8 1

8 . 8 4  r s . 6 5
6 . 2 4  I . r 2
4 . 7 8  7  . 0 6
1 . 5 4  2 . 3 8
2 . 5 2  ' 4 . 4 2

5 . 9 2  7  . 1 4

2 . 4 1  4 . 2 4
3 . 8 s  7  . 2 4
6 . 3 A  9 . 6 s
4 . 5 s  7 . 8 1
4 . 8 8  6 . 9 1
3 . 4 8  6 . 6 6
2 . 8 0  4 . 6 4
2  . 5 5  3  . 6 9
r . 4 8  2 . 3 9
s . g s  s . L 8
0 . s 8  0 . 6 2
o . 7 8  1 . 8 8
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3827 HEPPNER
O c t  1 . 1 9  l . S 7
N o v  l . 6 S  1 . 6 8
D e c  I . 6 S  1 . 6 5
J a n  1 . 4 3  L . 3 g
F e b  l .  1 1  l .  I 9
i l a r  L . 2 6  1 .  1 6
A p r  1 . 2 5  O . 9 6
M a y  1 . 4 4  L . 2 4
J u n  t . f 5  9 . 9 8
J u l  5 . 3 7  O . 1 6
A u g  9 . 6 3  0 . 2 8
S e p  5 . 7 7  O . 5 6

SDev CV

o . 8 4  g . 7 r
s . 9 r  0 . 5 ' l
s . 8 6  5 . 5 4
s  . 8 1  0  . 5 6
9 . 6 4  9 . 5 7
0 . 6 5  s . 5 2
s . 8 5  9 . 6 8
9 . 8 8  S . 6 t
o . 9 g  s . 7 8
s . 4 s  1  . 0 8
o . 7 6  1 . 2 I
g  . 6 3  0  . 8 1

T g

s . 2 5
s . 4 2
9 . 6 5
s . 6 g
0 . 3 r
0 . 6 2
9 . 2 6
s . 3 8
9 . 2 2
0 . g s
g . s g
9 . 0 s

2 5

0 . 5 2
9 . 9  4
0 . 8 6
s . 8 2
s . 6 s
s . 9 s
0 . 6 6
g  . 7 I
9 . 3 4
s . g 6
o . g 8
0 . 2 6

0 . 1 8  S . 3 8
0 . 4 4  9 . 7 2
s . 7 s  r . 9 6
0 . 9 0  1  .  1 6
0 . 3 6  0 . 6 8
g . 4 t  0 . 5 7
g . 1 6  0 . 2 7
s . l 9  0 . 3 8
0 . 0 6  0 . 2 5
0 . 9 0  0 . g l
0 . s 0  g . s 4
s . s 2  g . t 7

9 . 1 8  9 . 4 5
0 . 3 2  5 . 7  4
9 . 7  4  1 . 1 4
0 . 8 8  L . 3 2
s  . 4 8  S  . 9 6
s  . 4 8  g  . 8 4
s . 3 4  9 . 7  4
g . 5 s  9 . 8 6
s . t s  s . 3 8
g . s 0  0 . s g
g . g s  g . g 2
s . g s  o . r 7

g , g 8  9 . 2 4
0 . L 2  0 . 4 9
a . 3 3  9 . 4 8
0 . 3 1  5 . 5 5
0 .  r 1  9 . 2 8
o . 2 2  0 . 3 s
0 . 9 9  9 . 2 2
0 . 3 s  s . 5 2
0 . r 2  0 . 3 3
s . 0 g  9 . 9 3
g . g s  s . s 6
g . 6 g  g . o 8

r . 6 s  2 . 2 8
2 . t 6  2 . 6 4
2 . 9 9  2 . 4 8
1 . 7 8  2 . 6 7
1 . 4 5  2 . L g
1 . 4 4  r . 8 9
L . 9 s  2 . 4 6
2 . 2 4  2 . 6 9
I . 7  4  2 . 6 6
s . 7 2  L . I S
1 . S 1  1 . 8 4
I . 2 2  I  . 5 6

1 . 6 6  2 . 5 8
2 . 6 3  3 . 4 1
3 . 3 9  4 . 8 0
2 . 6 4  4 . 9 7
r  . 9 2  2 . 4 6
r . 8 g  2 . 8 5
1 . 1 S  r . 5 3
1 . 4 8  r . 9 s
r .  3 1  t . 7  4
g . 4 s  0 . 7 6
g . ' 1 5  1 . 7 5
0 . 5 4  I  . 3 4

Max l{i n Rang,e

3 . 6 4  s . S 6  3 . 5 8
3 . 9 4  S . O s  3 . 9 4
4 . 4 5  5 . 3 4  4 . 0 6
4 . 9 4  0 . 3 1  3 . 7 3
2 . 3 5  S  . r 9  2 . t r
4 . 5 8  0 . 4 1  3 . 6 7
3 . 7 8  S . g 7  3 . 7 1
3 . 2 7  0 . 5 2  3 . 2 5
2 . 8 9  0 . 0 6  2 . 8 3
I . 2 4  g . s s  I . 2 4
2 . 9 r  g . o s  2 . 9 r
2 . 2 4  S . g S  2 . 2 4

4 .  5 5  0  . S g  4 . 5 5
4 . 1 9  g . o g  4 . 1 9
8 . 9 3  5 . 2 2  8 . 7 1
4 . 8 5  5 . 5 6  4 . 2 9
3 . 8 9  S . O 8  3 . 8 1
3 . 4 7  g  . 5 8  3 . 3 9
2 . S g  5 . 0 8  r . 9 2
4 . 7 5  S . s r  4 . 7 4
3 . 0 9  S  . s 0  3 . 5 9
r . 6 0  s . g 0  r . 6 a
2 . 9 3  0 . s s  2 . 9 3
3 . 0 6  g . s s  3 . 0 6

6 . 6 2  S . S g  6 . 6 2
4 . 5 9  0 . S r  4 . 5 8
8 . 9 6  s . O r  8 . 9 5
5 . 8 r  5 . 2 9  5 . 5 2
3 . 3 4  S . r l  3 . 2 3
3 . 8 4  9 . 2 6  3 . 5 8
2 . 9 6  0 . 1 9  2 . 7 7
4 . 3 5  0 . 3 2  3 ; 9 8
5 . 4 7  g . g S  5 . 4 ' l
l .  . 3 9  0 . s 0  1  . 3 9
3 . 0 4  g  . 0 9  3 . 0 4
r . 9 8  S . S S  1 . 9 8

9 g7 5

4596 KLAI.IATH FALLS 2 SSW
O c t  1 . 1 7  g . 9 S  I . S 5  g . 9 g
N o v  I . 7 2  I  . 6 4  I .  1 6  0 . 6 7
D e c  2 . 3 7  I . 8 0  I . 8 2  9 . 7 7
J a n  2 . 1 2  I . 7 9  L . 2 4  S . 5 8
F e b  1  .  3 6  I . 2 2  0 . 8 4  9 . 6 2
i l a r  I . 2 5  5 . 9 3  0 . 9 3  0 . 7 4
A p r  9 . 7 2  g  . 6 1  5 . 5 3  g  . 7  4
i t a y  l . g 7  0  . 8 6  g  . 9 2  A  . 8 6
J u n  9 . 8 6  5 . 7 7  S . 7 g  0 . 8 1
J u l  0 . 2 5  g . l S  0 . 3 5  I . 4 g
A u g  5 . 5 6  0 . 2 s  0 . 7 9  I  . 4 1
s e P  9 . 5 6  0 . 3 8  5 . 6 6  I  .  1 8

4679 LAKEVIET{ 2 NNW
o c t  L . 2 7  9 . 9 4  L . 2 5
N o v  1 . 6 8  1 . 3 4  1 . 1 S
D e c  2 . I L  L . 7 9  1 . 5 4
J a n  2 . 1 6  1 . 8 5  I . 2 7
F e b  I . 5 8  7 . 4 9  9 . 8 6
M a r  1 . 4 6  1 . 3 4  g . 8 O
A p r  I  . 1 5  O . 9 S  0  . 7 I
i l a y  1 . 5 9  1 . 3 1  L . g g
J u n  1 . 4 4  1 . 1 4  1 . 2 8
J u l  0 . 2 8  0 . 1 3  0 . 3 8
A u g  0 . 4 3  g . L 6  g . 7 g
s e P  9 . 5 9  9 . 4 6  0 . 5 5

5L62 I'IALHEUR REFUGE HDQ
o c t  5 . 7 8  9 . 4 6  g . ? 6
N o v  l . S 6  5 . 8 2  9 . 8 5
D e c  5 . 9 7  5 . 8 9  9 . 6 8
J a n  L . g 4  0 . 9 3  S . 7 g
F e b  9 . 6 5  5 . 5 2  0 . 4 8
M a r  D . 7 8  9 . 6 2  0 . 5 4
A P r  9 . 5 9  e  . 5 0  S . 4 8
l 4 a y  l . S 4  0 . 9 6  9 . 6 2
J u n  L . g g  5 . 9 2  5 . 1 4
J u I  9 . 2 9  0 .  l 8  9 . 3 3
A u g  0 . 5 1  9 . 2 8  9 . 7 9
s e P  9 . 5 8  9 . 4 6  9 . 6 2

0 . 9 8
s . 6 6
0 . 7 t
s . 5 9
4 . 5 4
0 . 5 5
9 . 6 2
0 . 6 3
0 . 8 9
1 .  3 7
1 . 6 3
s . 9 2

s . 9 8
o . 8 g
s . 7 r
s . 6 8
s . 7 3
s . 6 9
9 . 8 2
g . 6 s
0 . 7 4
I  . 1 6
I  . 5 6
L . g 7

r . 5 7
2 . 2 5
2 . 5 7
2 . 8  5
2 . 3 1
1 . 8 2
1  . 5 4
2 . 3 0
2 . 9 9
0 . 3 8
s . 4 4
s . 8 6

2 . 4 5
3 . O S
3 .  s 4
3 . 7 2
2 . 7  4
2 . 6 2
2 . 2 2
2 . 6 7
3 . 2 5
0 . 9 0
r . 3 2
r . 5 5

1 . 1 0  1 . 8 9
1 . 6 4  2 . 3 6
1 . 2 6  r . 6 2
I . 1 8  1 . 8 7
t . s 7  r . 2 4
L . 2 g  1 . 6 4
9 . 7 8  r  .  1 8
1 . 3 4  r . 9 s
0 . 9 2  I  . 5 6
s . 4 3  0 . 7 0
0 . 5 8  t . s 9
s . B 2  1 . 2 8

g . g s  3 . 5 4
s . o s  3 . 4 9
0 . s 9  3 . 3 A
s  . 1 3  3 . 2 2
g . a t  2 . s 3
g .  r 1  r . 9 6
g . g 0  2 . 2 3
0  . o g  2 . 7  s
g  . g g  2 . 1 4
o . s g  I . 3 2
g . s g  4 , 9 9
s . s s  3 . r 2

3 .  5 4
3  . 4 s
3 .  3 9
3 .  3 5
2 . 9 4
2 . 0 7
2 . 2 3
2 . 7  0
2 . l a
1 . 3 2
A . E O
3 .  1 2
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5429 T4EDFORD WSO AP
O c t  l . 8 g  1 . 3 5  t . 8 S
N o v  2 . 9 2  2 . 4 3  L . 9 g
D e c  3 . 4 4  2 . 8 9  2 . 4 3
J a n  3 . 2 5  2 . 6 4  1 . 8 2
F e b  2 . 1 5  2 . 9 4  I . 2 7
f q a r  I . 8 3  1 . 4 9  L . z g
A p r  1 . 1 1  9 . 8 6  g . 7 I
M a y  I . 3 1  l . 0 I  L . S 8
J u n  0 . 8 0  9 . 5 9  5 . 7 5
J U I  0 . 2 4  0 . 5 4  9 . 4 2
A u g  S . 4 1  0 . 2 6  9 . 5 6
S e p  0 . 7 2  9 . 5 4  0 . 7 8

(oREGON)

P e r c e n t i l e s

tg 2 5

s . 3 8  g . 6 r
s . 6 8  1 . 5 0
1 . 0 5  r . 7 1
r . 1 7  1 . 6 9
s . 6 3  1 .  r 8
9 . 8 2  r . g 3
s . 3 7  9 . 5 8
s . 2 2  5 . 4 5
0 . g s  0 . 1 5
s . s g  s . 0 s
0 . 0 0  s . 0 3
o . 1 5  5 . 2 3

3 . 2 2  7 . 9 1  1 5 . 4 9
6 . 5 4  r 3 . 5 8  1 5 . 1 5
7 .  3 8  1 5 . 2 4  r 9 . 4 8
5 . 5 1  1 5 . 6 2  r 7 . 5 s
4 . 2 0  L r . g s  I 3 . 3 8
5 . 5 4  9  . 9 5  1 l  . 2 5
3 . 4 2  6 . 3 6  7 . 3 8
2 . 2 8  5 . 2 0  6 . 8 6
1 . 1 7  3 . 1 6  5 . 0 4
s . 9 6  0  . 6 4  1 . 5 I
s . 1 3  r . 9 3  2 . 8 5
r . 2 9  3 . 8 S  5 . 1 4

l l ax  l l i n  Range

1 8 . 2 8  s . t 6  r 8 . r 2
2 2 . 5 4  r . s 5  2 7 . 4 9
2 6 . 9 4  2 . 2 4  2 4 . 7 5
2 3 . 6 2  2 . 3 5  2 t . 2 7
t 9 . s 7  1 . 9 1  r 7 .  r 6
1 4 . 3 3  1 . 4 r  L 2 . 9 2

9 . 2 7  1 . 8 8  7  . 3 9
9 .  3 9  0  . 9 r  8 . 4 8
7  . 7  4  s . g g  7  . 7 , 4
2 . 3 r  0 . s s  2 . 3 r
5 . 9 3  S . S g  5 . 9 3
6 . 7 4  g . s s  6 . 7 4

9 . 1 6  0 . 0 t  9 . r 5
7  . 2 s  0 . 0 6  7  . I 4

t 2 " 7 2  0 . 3 6  t 2 . 3 6
5 .  1 9  S .  s ]  5 . 6 8
5 . 3 7  0 . 2 1  5 .  1 6
5 . 5 4  9 . 2 9  5 . 2 5
3 . 5 7  g . 1 6  2 . 9 r
4 . 2 2  S . r r  4 .  r 1
2 . 9 0  0 . o g  2 - 9 9
1 . 5 3  0 . S g  r . 6 3
2 . 8 3  0  . s S  2 . 8 3
4 . 2 2  0 . 0 0  4 . 2 2

I A . L g  1 . 9 1  I 3 . 0 9
2 2 . 1 3  1 . 9 9  2 9 . 1 4
2 2 . 6 8  2 ; 8 8  1 9 . 8 s
2 4 . 2 4  r . 7 9  2 2 . 4 5
1 6 . 6 4  2 . 6 6  r 3 . 9 8
I 4 . 4 7  1 . 3 s  1 3 . 1 2
L S . I 7  t .  I 2  9 . 5 5

7 .  1 3  0 . 6 1  6 . 5 2
6 . 8 8  s . r A  6 . 7 4
3 . 3 s  0 . 0 0  3 . 3 0
7  . 6 9  S . g 5  7 . 5 5
7 . 2 5  S . O 3  7 . 2 2

9 . 7 5  0 . 4 8  9 . 2 2
1 4 . 4 0  r . J . 3  1 3 . 2 7
1 2 . 9 2  1 . 3 6  1 1 . 5 6
1 5 . 2 2  g . 9 s  1 4 . 3 2
t s . 9 9  s . 4 3  1 s . 5 6

8 .  3 7  1 .  3 1  7  . s 6
5 . 6 7  0 . s S  5 .  l 7
4 . 9 7  s . 7 6  4 . 2 L
3 . 4 2  S . S 3  3 .  3 9
2 . 2 7  g . 0 g  2 . 2 7
4 . 2 5  0  . g s  4 . 2 5
4 . 8 7  g  . 0 s  4 . 8 ' l

9 07 5

5362 I ,TCKENZIE BRIDGE RANGER STATION
o c t  6 . g g  5 . 1 4  3 . 8 4  5 . 6 4  I . A 2
N o v  1 9 . 5 3  L I . 4 2  4 . 7 2  0 . 4 5  4 . 0 3
D e c  I I . 8 8  1 1 . 5 2  5 . 8 8  O . 5 g  4 . 3 6
J a n  1 5 . 9 3  1 1 . 8 S  5 . 3 9  9 . 4 9  4 . 6 6
F e b  I  . o g  8  .  1 4  ' 4 . 9 9  9 . 5 1  3 . 3 6
M a r  7 . 5 2  7 . 7 8  3 . 1 3  5 . 4 2  3 . t l
A p r  4 . 8 0  4 . 4 6  1 . 9 2  g . 4 9  2 . 5 6
M a y  3 . 8 5  3 . 4 8  2 . 9 7  O . 5 4  L . 4 g
J u n  2 . 5 2  2 . 4 8  L . 7 4  9 . 6 9  O . 5 I
J u l  S  . 5 5  0 .  3 8  9 . 5 9  I . g 7  S . g 0
A u g  1 . 1 9  9 . 7 4  1 . 3 1  1 . 1 0  g . O g
S e p  2 . 6 2  2 . 5 2  I . 7 4  9 . 6 6  S . 3 O

L . g 0
9 . 6 5
s . 7 r
9 . 5 6
0 . 5 9
0 . 6 5
s . 6 4
s . 8 2
s . 9 4
L . 7  6
1  . 3 9
r . g 7

2 . 1 9  3 . g S
3  . 9 9  5 .  3 4
3 . 9 s  5 . 5 8
4 . 8 5  5 . 8 8
2 . 7  4  3 . 5  r
2 . 9 8  3 . 6 2
1 . 6 4  2 . 2 4
1 . 6 3  2 . 3 7
I  . 2 5  1  . 6 9
g  . r 7  s . 9 a
9 . 4 0  1 . 1 3
0 . 8  3  I  . 5 7

6 0 3 2  N E W P O R T
O c t  6 . 5 2  5 . 9 9
N o v  9 . 7 5  9 . 2 8
D e c  ] I . 9 8  1 2 . 8 9
J a n  I 0  . 8 9  1 0 . 3 1
F e b  I  . 4 4  8 . 1 1
l ' 1 a r  8 . 9 6  8 . 2 5
A p r  4 . 8 1  4 . 5 9
M a y  3 . 1 6  2 . 8 6
J u n  2 . 3 1  l . 8 S
J u l  0 . 8 5  9 . 7 4
A u g  1 . 3 2  A . 8 2
S e p  2 . 7  I  2 . 5 9

3 . 2 s  0  . 5 3
4  . 6 1  S  . 4 7
4 . 6 5  5 . 3 9
5 . 6 9  9 . 5 1
3 . 5 4  0 . 4 2
3 . 2 2  S . 4 g
2 . 3 2  9 . 4 8
I . 6 1  0 . 5 I
1 . 6 3  0 . 7 s
s . 6 8  g . 8 g
1 . 3 8  L . S 5
I . 8 t  s . 6 7

3 . 5 9  7 . 5 8
6 . 7 3  1 2 . 9 2
8  . 9 9  L 4  . 8 2
5 . 7 4  1 4 . 8 6
5 . 6 3  1 5 . 6 2
6 . 1 4  9 . 6 3
2 . 9 6  6  . 4 9
r . 9 3  4 . 1 4
L . 2 2  2 . ? 7
0 . 2 6  1 . 1 7
s . 3 9  2 . 9 s
1  . 4 5  3 . 6 s

2 .  1 4
3 . 6 1
5 . 4 3
4 . 8 9
3 . 5 6
3  . 6 8
1 . 8 8
r . l 7
s . 8 6
s . L 4
0 . t 4
s . 4 8

I I .  I 2
1 5 . 6 4
1 8 . 4 2
1 8 . 8  4
1 3 . 2 3
L 2 . 6 2
8 . 0 7
5 . 7  2
4 . 8 6
I . 7 0
2 . 9 2
5 .  5 4

6749 PORTLAND KGW-TV
O c t  3 . 7 1  3 . 2 9  2 . 1 3
N o v  6 . 3 3  6 . 1 5  3 . 1 5
D e c  7 . 2 5  6 . 7 4  3 . S A
J a n  5 . 8 4  6 . 9 7  3 . 8 1
F e b  A . 6 4  4 . 4 1  2 .  f 3
M a r  4 . 5 6  4 . 6 1  1 . 9 1
A p r  2 . 6 3  2 . 6 3  I  . 2 8
M a y  2 . 2 2  l . 7 A  1 . 1 9
J u n  1 . 4 9  1 . 2 2  0 . 9 2
J u l  0  . 5 5  5 . 3 4  S . 5 g
A u g  I . 0 4  S . 6 1  l . S 7
S e p  2 . 0 3  1 . 6 6  1 . 4 3

s . 5 7
0 . 5 0
4 . 4 2
0 . 5 6
g  . 4 6
s . 4 2
0 . 4 9
0 . 5 4
s . 6 2
I . 0 0
r . 0 2
g  . 7 I

I . g g  2 . 2 L
1 . 8 0  3 . 9 9
2 . 8 6  4  . 7 9
2 . 3 6  4 .  l 3
2 . 5 8  3 . 6 6
1  . 8  r  2 . 9 2
9 . 9 8  1 . 5 6
s . 9 3  1  . 1 9
0 . 4 r  s . 7 7
g . g o  g . g 9
s . s 3  0 . L 5
s . 0 9  s  . 9 3

4 . 2 6  6 . 2 I
7 . 6 s  1 9 . 6 3

t g . g 4  I t . s 2
9 . 5 7  1 1 . 6 9
5 . 6 3  6 . 4 2
5 . 9 4  7 . 5 9
3 .  3 5  4 . s A
2 . 7 9  3 . 8 8
2 . 1 6  2 . 8 9
9 . 7 5  1 . 1 4
1 . 5 5  2 . 5 5
3 . 5 6  3 . 8 6
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7331  ROSEBURG KQEN
o c t  2 . 8 2  2 . 1 3  2 . 2 4
N o v  4 . 7 2  4  . 4 8  3 .  1 7
D e c  5  . 9 5  5 . 7 6  3 . 2 5
J a n  5 . 6 2  5 . 7 3  2 . 9 3
F e b  3 . 9 1  3 . 5 2  2 . L 7
M a r  3 . 4 5  3 . 3 3  I . 6 2
A p r  2 . 0 2  1 . 8 5  1 . 1 1
M a y  I . 7 0  I  . 5 1  0 . 9 3
J u n  I . 0 5  9 . 5 2  1 .  l 2
J . u l  5 . 2 4  O . g B  9 . 4 9
A u g  0 . 5 3  S . 1 6  9 . 7 3
S e p  1 . g B  0 . 9 8  g . 8 S

ilax .l l i  n Range

1 2 . 5 3  S . L 4  1 2 . 3 9
1 5 . 9 1  S . l l  1 s . 8 0
1 5 . 7 4  5 . 8 4  t 4 . 9 5
1 1 . 2 9  1 . 3 5  9 . 9 4

9 . 7 r  I . S 2  8 . 6 9
6 . 6 5  9 . 4 7  6 . 1 8
5 . 2 8  5 . 4 9  4 . 7 9
3 . 8 s  9 . 3 0  3 . 5 5
4 . 9 7  g . g 0  4 . 9 7
2 . 7 9  S  . S g  2 . 7 9
3 . 3 5  S . g S  3 . 3 9
3 . 1 5  g  . O r  3 .  1 4

8 7 9 7  V A L E
o c t .  0 . 7 ' 1  9 . 5 0
N o v  0 . 9 9  5 . 7 8
D e c  1 . 1 1  1 .  f 4
J a n  I . 2 3  1 . 1 4
F e b  0 . 9 I  9 . 9 0
M a r  9 . 1 3  9 . 5 9
A p r  0 . 7 2  5 . 5 4
M a y  0 . 9 8  9 . 7 7
J u n  A . 7 9  0 . 5 4
J u l  g . 2 I  S . S 6
A u g  9 . 4 4  9 . 2 5
s e p  0 . 5 3  0 . 4 9

8997 WALLOWA
O c t  I . 6 9  I . 5 2
N o v  2 . 9 2  I . 9 7
D e c  2 . I 3  I . 9 4
J a n  I . 8 5  1 . 5 7
F e b  ] . 4 3  1 . 3 8
l l a r  I . 4 9  1 . 4 6
A p r  1 . 4 5  ] . 4 8
M a y  1 . 8 8  1 . 4 9
J u n  1 . 6 6  1 . 3 5
J u l  0 . 6 8  9 . 5 6
A u g  9 . 8 2  9 . 6 8
s e p  I . 3 0  1 . 1 S

9 6 6 8  W A S C O
O c t  5 . 9 9  0 . 7  I
N o v  1 . 1 4  1 . 9 4
D e c  l . 6 g  1 . 6 4
J a n  f . 7 8  I . A 0
F e b  f .  f 9  L . g 2
F l a r  0 . 9 6  A . 8 3
A p r  9 . 6 9  6 . 7 3
M a y  0 . 7 I  g . 6 S
J u n  9 . 6 3  g . A j
J u l  9 . 2 5  0 . 2 9
A u g  9 . 3 5  5 . 2 6
S e p  S . 5 1  5 . 4 6

s . 7 9  t . s 4
s . 6 7  9 . 5 7
g . 6 9  0 . 5 4
9 . 6 4  0 . 5 2
s . 6 5  0 . 7 2
s  . 4 9  S  . 6 ' 7
o . ? 3  1 . 9 1
0 . 7 8  s . 7 9
0 . 6 6  S  . 8 3
0 . 3 3  1 .  s 9
9 . 6 4  I . 4 7
9 . 6 2  t . r 5

0  . 9 6  S . 6 g
r . s 9  g  . 5 4
r  . 2 8  S . 6 S
r . 1 s  9 . 6 0
s . 6 7  9 . 4 7
0 . 6 6  5 . 4 4
s . 7 5  0 . 5 I
0 . 9 8  5 . 5 2
t . 0 7  s . 6 4
s . 6 2  S . 9 I
0 . 6 9  9 . 8 4
1 . 1 4  S . 8 8

s . 8 8  0 . 8 9
9 . 9 2  0 . 5 3
o . 9 5  0 . 6 s
r . 9 3  S . 5 8
g . 9 b  s . 7 6
s . 5 8  S . 6 s
9 . 5 2  0 . ' t 5
s . 5 8  0 . 8 1
9 . 5 6  9 . 8 8
s . 3 l  1 . 1 6
s . 4 3  I . I 8
9 . 4 2  0  . 8 1

I O

9 . 9 4
L . A 6
2 .  r 3
r . 9 s
1 . 3 4
L . 2 5
9 . 7 5
0 . 6 6
s . L 2
s . g s
0 . s g
s . 1 4

2 5

r  . 4 7
2 . 3 8
3 .  5 8
3 . 2 9
2 . 5 3
2 " 4 9
I . S 2
0 . 9 3
0 . 2 6
g . s s
o . s t
0 . 5 4

g . t 0  0 . 2 4
9 . 2 2  A . 4 3
s . 3 2  S . 6 s
s . 4 4  0 . 8 8
g . I 4  g . 3 s
s . l 9  s . 3 8
g . I 9  0 . 2 9
o . 1 4  0 . 3 4
o . g A  g . 3 s
g . g 0  0 . g g
0 . s s  5 . s I
g . g g  9 . r 5

s . 3 4  r . 9 . 5
9 . 8 4  I  .  2 5
s  . 6 4  I . 2 3
s . 6 8  5 . 9 7
0 . 6 3  9 . 9 5
0 . 8 0  l . s 6
0 . 3 8  1 . r 2
s . 8 3  1 . 1 2
s . 4 9  9 . 9 0
s . 0 7  9 . 2 0
s . 0 8  9 . 2 5
s . 0 8  0 . 4 5

7 5 9 g

3 . 6 s  5 . A 7
6 . 2 6  8 . 4 1
7 . 3 4  9 . 2 9
6  . 9 6  l S . 3 s
4 . 6 7  6 . 7 5
4 . 5 6  6 . O S
2 . 5 5  3 . 6 s
2 . 4 0  3 .  t  1
1 . 5 5  2 . 4 I
s . 3 2  0 . 5 3
s . 8 4  r . 2 6
l .  3 8  2 . 2 9

s  . 9 6  2 . L 5
r  . 4 8  2 . s 3
1  . 3 8  2 . 5 4
I . 6 0  2 . 9 2
1 . 5 6  r . 8 4
t . g s  L . 4 s
9 . 9 5  1  . 3 5
I . 4 0  2 . 5 9
r . 3 5  l . ? 8
0 . 2 4  g . 6 t
s . 5 0  s . 9 3
s . 5 8  r . s 6

2 . r t
2 . 7 2
2 . 8 2
2 . 6 t
1 . 8 9
r . 8 8
1 . 8 2
2 . 6 6
2 . L 8
s . 8 4
r  . 2 8
r . 8 2

2 . 6 4
3  . 5 4
3 . 5 5
3 . 5 2
2 . 1 3
2 . 6 2
2 . t 4
3 . 4 2
3 . 4 8
1 . 6 s
1 . 9  r
2 . 6 4

1 . 9 6
2 . 8 4
2 . 9 6
3 . 9 7
2 . 5 9
I  . 5 9
I  . 2 8
1 . 7 5
r  . 4 8
9 . 6 5
9 . 9 5
r . g 6

0 . s g  3 . 5 3
s . 1 2  2 . 4 2
g . 1 6  2 . 3 2
s  . r 5  2 . 9 2
s . s 2  2 . 2 3
g . g 9  2 . L L
9 . S I  4 . 0 6
o . s 4  3 . 2 9
- 9 . s 0  2 . I 9
s . 0 0  I . 3 6
9 . 0 0  3 .  r 2
0 . s s  2 . 9 r

cv

0 . 8 6
s . 6 7
0 .  5 5
9 . 5 2
o . 5 6
s  . 4 7
9 . 5 5
s . 5 4
I . 0 7
2 . g s
r  . 3 7
s . 7  4

3 .  s 3
2 . 5 4
2 . 4 8
3 . s 7
2 . 2 5
2 . 2 s
4 . s 7
3 . 3 3
2 .  t 9
1 . 3 6
3 . L 2
2 . 9 r

9 . 2 4
9 . 4 9
0 . 5 5
0 . 5 8
g  

" 2 8s . 2 4
5 . r g
0 . 0 8
e  . 9 6
g . s 0
g . g g
0 . 0 6

o . 4 s  1 . 3 4
s  . 9 8  2 . 2 4
9 . 6 5  2 . 3 9
l .  I 1  2 . 4 9
0 .  s 8  I  . 4 8
0 . 6 s  L . 2 6
9 . 2 6  0 . 9 5
s . 2 6  5 . 9 6
e . l 8  , 1 . 0 2
g . s s  9 . 4 2
g . 0 g  0 . 6 2
g . 2 r  g . ' l g

4 . 3 2  g  . g s  4 . 3 2
4 . 9 4  s . S s  4 . 9 4
7  . 9 2  0 . 2 5  6 . 7 7
4 . 7 9  S . ] 8  4 . 5 2
3 . 6 ' 7  s . 3 2  3 . 3 s
3 . 5 5  g . S 7  2 . 9 8
3 . 7  4  S . g 7  3 . 6 7
3 . 8 9  9 . 3 8  3 , 5 I
4 . 4 5  0 .  1 8  4 . 2 7
2 . 5 6  g . S g  2 . 5 6
2 . 2 4  9 . s 0  2 . 2 4
{ . 4 3  f l . S S  4 . 4 3

3 . 8 9  9 . s S  3 . 8 9
3 . 7 6  0 . s 6  3 . 7 s
3 . 8 4  9 . 3 5  3 . 4 9
4 . 7 7  0 .  1 8  4  . 5 9
4 . 3 7  S . g r  4 . 3 6
3 . 0 8  S . s 9  2 . 9 9
2 . t 4  S . S 2  2 . L 2
2 . 6 7  S . S I  2 . 0 6
1 . 9 8  g . S 0  r . 9 8
1 . 3 6  S . S s  1 . 3 6
1 . 5 4  0 . 0 s  1 . 5 4
2 . 5 8  s . S s  2 . 9 8
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Mo Mean Med iaP SDev

gOSS ABERDEEN
O c E  7 . 5 9  6 . 6 3  4 . 5 6
N o v  I A . 8 6  I g . 9 g  3 . 8 ?
D e c  I 3 . 5 4  1 3 . 3 0  3 . 8 3
J a n  1 2 . 2 4  1 2 . 5 9  5 . 5 5
F e b  9  . 5 2  8  . 6 3  4 . 9 8
M a r  8 . 7 9  8 . 0 8  3 . 5 9
A p r  5 . 5 5  5 . 4 9  2 .  1 3
M a y  3 . 4 8  3 . 4 2  1 . 8 3
J u n  2 . 4 4  2 . 4 7  L . 4 1
J u l  I  .  3 9  I . O g  I . 1 9
A u g  2 . 9 3  I . 6 6  f . 4 8
S e p  3 . 7 0  3 . 3 9  2 . 3 9

9554  BELL INGHAM 2  N
o c t  3 . 6 4  3 . 5 0  1 . 6 I
N o v  4 . 4 6  4 . 7 3  1 . 7 5
D e c  4 . 8 2  4 . 6 2  I . 5 3
J a n  4  . 2 8  4 . 5 0  2 . 5 6
F e b  3 . 3 8  3 . 0 6  1 . 4 6
M a r  2 . 9 6  2 . 7 2  f . 2 3
A p r  2 . 4 9  2 . 4 2  9 . 9 3
M a y  2 . 9 3  2 . O B  0 . 9 9
J u n  I  . 7 1  1 . 4 9  L . 0 2
J u l  I  . 0 8  9 . 9 4  5 . 7 9
A u g  I  . 4 4  g . 9 I  1 . 2 2
S e p  2 . 9 3  1  . 8 7  I  . 2 1

(t{ASHTNGTON)

P e r c e n t i l e s

L g  2 5  7 5  9 9

2 . 8 2  5 . 2 5  8 . 8 8  1 3 . 5 4
5 . 7 5  7 . 9 6  1 4 . 1 5  1 5 . 6 4
8 . 3 6  1 1 . 3 2  1 5 . 8 3  1 8 . s 8
5 . 4 4  8 .  3 7  1 4 . 2 5  1 9 .  3 2
4 . 9 4  6 . 8 9  1 r . 8 5  1 5 . 3 4
4 . 8 7  6 . 3 4  1 1 . 2 1  r 3 . 5 5
2 . 6 4  3 . 9 2  7 . s g  8 . 4 5
1 . 2 8  2 . r 7  4 . 3 4  5 . 8 1
0 . 7 6  l . 1 9  3 . 2 5  4 . 9 0
g . L 9  9 . 4 1  2 . 2 1  3 . g a
0 . 3 2  9 . 7 2  3 . 0 6  4 . 1 4
s  . 8 2  2 . 0 8  s .  4 1  6  . 9 I

l, lax i l in Range

L 7  . 8 4  1 . 2 5  1 6 . 5 9
l 8  . 7 8  3 . O r  r s . 7 7
2 5 . 7 7  5 . 0 9  t 5 . 6 8
3 5 . 4 6  1 . 4 0  2 9 . 0 6
2 s . 6 5  2 . 3 6  r 8  .  2 4
L ?  . 1 7  L . 6 g  1 5 . 5 ?
r s  . 2 8  1 . 4  I  8  . 8 7

8 . 5 3  S . 8 3  7 . 7 5
5 . 9 4  0 . 2 6  s . 5 8
4 . 6 9  g . s 4  4 . 6 5
5 .  3 6  g .  r  I  5 . 2 5

L 5 . 2 3  0 . 1 0  1 s .  l 3

8 . 7 3  L . 4 2  7 . 3 1
g . s 5  1 . 0 1  7 . 0 4
8  .  3 4  2 . L 0  6 . 2 4

1 1 . 2 3  S . 5 8  1 5 . 6 5
7  . 5 8  l . S 2  6 . 9 6
5 . 5 3  0 . 5 9  4 . 9 4
4 . 4 2  0 . 4 8  3 . 9 4
4 . 1 5  5 . 2 8  3 . 8 7
4 . 5 5  0 . 2 2  4 . 3 3
2 . 6 3  S . O S  2 . 6 3
A . 7 S  s . 1 2  4 . 5 8
5 . 5 8  0 . 3 s  5 . 2 3

4 .  3 5
4 . 6 6
3 . 9 5
6 . 5 5
4 . 2 8
3 . 5 1
2 . 7  4
2 . 5 3
2 . 7 8
r . 6 0
2 . 1 5
3 . 5 2

cv

s . 5 4
s . 3 6
9 . 2 8
0 . 4 5
0  . 4 3
0  . 4 s
0 . 3 8
s . 5 3
s . 6 s
s . 8 6
9 . 7 3
s . 6 s

g  . 4 4
9 . 3 9
s . 3 2
s . 5 3
o  . 4 3
s  . 4 2
s . 3 7
g  . 4 4
s . 6 s
s . 7 3
0 . 8 4
g . 6 g

s  . 4 5
s . 3 5
s . 2 6
s  . 4 9
s . 3 9
9 . 3 4
s . 3 3
s  . 4 4
9 . 5 2
s . 6 9
0 . 7 3
9 . 6 4

T I . 4 2
7 6 . 9 5
1 8 . 3 6
1 6 . 9 5
l 3  . 6 5
L 2 . g g
t g . 0 8
7 . 8 4
6 . 9 8
3 . 4 6
4 . 6 s
7 . 6 2

1 6 . 6 8
1 9 . 5 1
t 9 . 3 2
2 2 . 5 s
r 6 . 6 8
1 5 . 3 5
L2 .58

9 . 5 8
9  . 4 4
4 . 2 4
6 . 6 0

r g . 8 s

2 9 . 5 7
2 2 . 1 5
2 2 . 6 4
3 3 . 3 5
2 2 . L 6
t 7 . 4 3
L 3 . 7 5
1 2 . 2 9
1 2 . 9 9

6 . 7 8
7 . 7 5

1 6 . 7 I

2 . 5 6
3 . 6 9
6 . 6 4
3 . 5 6
3 . 9 4
2 . 4 r
2 . 4 4
t . 2 2
s  . 4 9
a . 0 g
o . L 2
0 . 2 8

1 . 7 9  2 . 5 9
2 . s 4  3 . 9 8
2 . 8 8  3 . 6 6
1 . 7 1  2 . 5 8
1 . 5 0  2 . 3 4
1 . 3 9  2 . 5 9
1 . 2 1  1 . 9 8
s . 9 2  1 . 4 6
9 . 5 2  1 . 1 2
o . s 8  0 . 4 4
9 . 2 8  g . 4 l
s  . 8  1  I . 1 2

4 . 4 4  5 . 8 2
5 .  3 5  6 . 8 2
5 . 8 6  7 . 1 4
5 . 6 6  7 . 3 1
4 . 2 4  5 . 5 8
3 . 8 9  4 . 5 4
2 . 7 6  4 . 1 2
2 . 6 6  2 . 9 8
2 . I 0  3 .  r 9
r . 7 2  2 . 2 4
2 . 4 9  3 . 3 6
2 . 4 4  4 . r g

1  2 3 3
O c E
N o v

J a n
F e b
lla r
A P T
lrta y
J u n
J u l
A u 9
S e P

CEDAR LAKE
9 . 6 3  9 . 9 2

r 3 . 3 s  1 3 . 1 8
1 4 . 8 2  1 5 . I 4
1 3 . 4 t  r 4 . 3 6
r 0 . 9 r  r 0 . 3 5
r g  . 2 2  r s . 6 2

8  . 2 8  8 . 0 6
5 . 9 4  5 . 2 2
5  .  3 1  5 . s 6
2 . 3 2  2 . 2 4
2  . 9 5  I  . 8 7
5 .  5 4  5 . 0 3

I  3 9 5  C | E W E L A H
O c t  7  . 6 6  I .  1 7
N o v  2 . 4 8  2 . 4 0
D e c  2 . 9 9  2 . 5 8
J a n  2 . 3 2  2 . 3 9
F e b  I . 8 0  1 . 8 0
I r l a r  1 . 6 5  1 . 6 1
A p r  r . 3 9  l . I 2
M a y  I . 8 7  l . 7 g
J u n  I  . 4 4  I . 4 2
J u l  9 . 7 6  g . 6 l
A u g  0  . 9 5  0 . 5 8
S e p  1 . 1 S  0 . 9 2

1 . 3 3  9 . 8 3
1  . 4 8  S . 6 S
1 . 4 4  S . 5 s
1 . 1 4  9 . 4 9
g . x  9 . 5 4
o . 8 9  9 . 5 4
0 . 8 8  5 . 6 3
I . 2 5  5 . 6 9
9 . 7 5  9 . 5 2
s . 7 3  0 . 9 6
o . 9 r  9 . 9 5
0 . 8 r  0 . 7 4

3 . 9 9
7  . 3 2
9 . 4 8
5 . 9 7
5 . 2 4
5 . 4 3
4 . 9 5
2 . 8 s
I  . 9 6
s . L 6
r . 9 8
r . 1 4

7 . 9 6
9 . 5 2

t t . 2 g
7 . 7 3
7 . 6 7
8 . 1 2
6 . 5 2
4 . 1 4
3 . 2 9
I . s 7
1 . 4 3
3 . 9 6

s . r 9  9 . 6 2
s . 6 8  l . 7 S
r  . 0 2  I  . 6 8
s  . 8 5  1 . 4 6
s . 7 0  1 . 1 0
0 . 5 2  L . S O
0 . 4 2  5 . 6 9
0 . 5 8  9 . 8 4
9 . 5 L  9 . 8 8
s . s 5  0 . 2 4
o . s 8  s . 2 8
0 . r 5  0 . 4 2

2 . 4 7  4 . O S
3 . 5 4  3 . 9 8
4 .  1 9  4 . 8 2
3 . 1 4  3 . 8 8
2 . 3 4  3 . 9 4
2 . 1 4  2 . 7 9
2 . 5 2  2 . 4 8
2 . 4 6  3 . 8 8
I  . 7  4  2 . 4 2
1 . 1 8  r . 6 3
1 . 3 6  2 . r 7
1  . 5 6  2 . 3 7

1 8 . 5 1
1 8 . 4 6
16 .ss
3 5 . 2 9
1 8 . 2 2
L 5 . 9 2
1 1 . 2 6
r t . s 7
1 l  . 6 0

6 . 7 8
7  . 6 3

1 6 . 4 3

5 .  S 8  S . 0 6  5 .  S 8
8 . 3 2  0 . 2 9  8 . S 3
5 . 6 4  0 . 6 8  4  . 9 6
a . 9 s  s . 3 1  4 . 5 9
4 . 6 5  s . 4 2  4 . 2 3
4 . 2 5  g . t 4  4 . 1 r
3 . 8 2  0 . 1 3  3 . 7 9
5 . 0 9  S . 4 1  4 . 6 8
3 . 8 9  S . 3 S  3 . 5 9
3 . 7 2  0 . S g  3 . 7 2
3 . 7 9  9 . s 0  3 . 7 9
2 . 8 9  g . g S  2 . 8 9
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(wASHTNGTON)

P e r c e n t i l e s

llo

1767
Oct
N o v
Dec
J a n
F e b
lla r
APT
lta y
J u n
J u l
Au9
seP

llean

COULEE DAfi 1 SW
0 . 7 4  0 . 1 9  s . 7 3
1 . 2 8  I . 2 8  0 . 8 2
r . 4 3  t . 4 2  0 . 7 r
1 . 1 1  L . S 8  0 . 5 9
s . 8 9  s . 9 s  s . 7 s
0 . 6 8  9 . 6 s  9 . 4 7
s . 7 9  0 . 6 8  S . 5 8
1 . 1 6  0 . 7 6  r . s 5
9 . 8 8  s . 8 8  S  . 6 4
9 . 4 6  5 . 2 2  5 . 5 8
0 . 5 s  0 . 2 9  s . 5 6
0 . 5 5  9 . 4 4  0 . 4 7

l led i  an SDev cv L g

o . l g
g . 3 s
o . 5 2
0 . 3 8
g . L A
5 . l s
g . r 0
9 . 2 0
0 . 1 6
g . g 2
s . 0 0
o . s 4

2 5

0 . 2 3
g . 7 s
0 . 8 6
9 . 6 6
s . 3 4
s . 3 4
g . 3 g
s . 4 8
s  . 4 0
o . s 6
o . 9 6
0 . 1 4

3 . 4 9  5 . S I
5 .  S 8  ? .  3 8
8  . 6 6  9  . 9 1
4 . 5 0  6 . L 2
3 . s 8  4 . 4 4
3 . 3 1  4 . 5 4
2 . 9 2  2 . 8 8
9 . 7 8  r  . 6 3
9 . 6 9  1 . 4 6
s . 3 1  9 . 6 4
0 .  3 8  0  . 8 2
0 . 8 s  I  . 6 8

3 . 8 0  7 . 7 9
6 . 4 3  1 1 . 9 8

1 1 . 1 8  r 4 . 5 4
7  . 8 6  1 1  . 5 0
7  . 6 3  9 . 4 6
6 . 4 6  9 . 2 6
3 . 1 8  5 . 3 6
r . 8 4  3 . 5 3
s . 7 7  1 . 5 4
9 . 3 8  9 . 7 6
9 . 4 3  9 . 7 6
1 . 9 4  2 . 7 1

s . 8 7  t . 7  4
2 . 2 4  3 . 8 5
4 . 2 4  5 . 9 5
2 . 5 5  3  . 7  9
2 . 5 3  2 . 9 7
1 . 3 2  2 . O g
0 . 4 8  s . 8 s
s . 2 6  6 . 5 2
0 . 2 0  s . 4 2
s . 0 2  0 . 1 3
9 . 0 2  0 . L 6
5 . 0 6  9 . 5 7

7 5

L . 6 4
I  . 6 7
I  . 7 8
I  . 5 s
l . 1 S
0 . 9 6
I . r g
L . 7 S
l .  t 8
s . 7 2
r . 0 4
s . 8 4

9 g

r . 8 5
2 . 9 2
2 . 4 9
I  . 8 9
1 . 5 2
r . 2 8
1  . 6 6
2 . 2 6
r . 6 9
I  . 4 6
1 . 3 2
r . 3 6

1 1 . s 3  1 3 . 7 7
1 4 . 4 2  1 7 . 9 6
1 5 . 3 4  I 7  . 5 6
t 3 . 8 0  1 8 . 2 2
t t . 7 s  1 3 . 4 2
9 . 3 9  r 9 . 7 6
6 .  1 9  7  . 2 4
3 . 4 4  4 . 4 2
2 . 6 L  3  . 0 1
r . 9 4  2 . 3 0
2 . 6 t  3 . 2 8
5 . 5 1  7 . 4 4

r 4 . 1 2  1 9 . 1 6
2 g . I g  2 4 . 2 4
2 2 . 4 8  2 5 . 2 8
2 S  . 9 2  2 5 . 7 9
1 8 . 3 0  2 2 . 2 5
1 5 . 2 8  1 8 . 5 8
L 5 . 8 4  1 3 . 4 8
6 .  1 9  9 . 5 7
4  . 3 9  6 . 2 8
3 . 4 s  5 . 2 5
3 . 9 6  4 . 9 4
7  . 6 3  9 . 5 0

4 . 6 6  7 . 3 8
8 . 4 2  L 2 . 4 9

l o . g 8  I t . 9 7
r s . 2 9  1 3 . 5 2

6 . 4 6  8 . 7 1
4 .  I 8  5 . 5 2
2 . 4 9  3 . 1 0
1 . 4 9  2 . 3 2
r . 6 0  2 . 7 3
9 . 6 6  9 . 9 4
r . s z  t . 6 2
1  . 7 8  2 . 7  g

Itlax l,lih

9 . 9 8
9 . 6 4
g . 5 s
s . 5 3
9 . 7 8
0 . 6 9
0 . 7 3
o . 9 t
a . 7 3
I . 2 7
1 . 0 2
s . 8 6

s . 5 3
9 . 4 3
s . 3 9
0 . 5 3
0 . 5 6
o  . 4 3
0 . 5 6
g  . 4 7
0 . 5 5
0 . 6 9
g . 6 s
0 . 6 7

5 . 9 8  5 . 5 2
6  . 5 9  0  . 4 3
5 . 6 8  s . 3 s
7 . 5 6  0 . 4 5
5 . 7  4  g  . 4 0
4 . 6 8  9 . 3 7
3 . 6 6  S  . 4 5
3 . 0 2  0 . 6 0
2 . 1 4  9 . 6 9
I  . 9 4  s  . 8 1
2 . 5 7  0 . 7 8
3 . L s  s . 6 0

s . 6 9
0 . 5 2
s . 3 5
s . 6 t
s . 5 3
9 . 5 2
s . 6 s
s . 8 4
s . 6 7
9 . 8 7
s . 9 2
0 . 6 8

Bange

2 . 9 5
3 . 8 2
3 . 0 0
2 . 2 7
3 . 5 5
1  . 8 1
2 . 2 8
5 . 3 7
3 . 2 1
2 . 3 3
l . 7 s
I . 5 I

2 . 9 5
3 . 9 5
3 . 2 9
2 . 5 2
3 . 5 8
1 . 8 5
2 . 3 r
5 . 5 2
3 . 2 6
2 . 3 3
1 . 7 5
I  . 5 I

0 . o g
s . 1 3
g . 2 s
s . 2 5
0 . s 3
s . s 4
o . o 3
s . L 5
o , 0 5
g . g g
g . g g
0 . s s

2157 DIABLO DAT.I
O c t  8 .  1 4  7  . 8 3  4 . 2 8
N o v  1 1 . 1 2  L 9 . 2 6  A . 7 5
D e c  1 2 . 7 8  1 2 . 7 6  3 . 8 7
J a n  I S  . 9 7  I g  . 8 2  5 . ?  6
F e b  8 . 4 8  8 . S g  4 . 7 I
f , l a r  6 . 8 4  6 . 2 7  2 . 9 7
A p r  4 . 5 2  3 . 9 0  2 . 5 5
l , ! a y  2 . 6 8  2 . 8 6  I . 2 6
J u n  2 . A I  1 . 9 8  1 . 1 1
J u l  1 . 3 8  1 . 3 9  9 . 8 3
A u g  7 . 7 5  1 . 5 2  1 . l g
S e p  3 . 8 9  3 . 5 2  2 . 5 9

29t4 FORKS I  E
Oc  t  L I  .  4 ' 7  I 0  . 28
N o v  1 5 . 5 6  1 5 . 4 8
D e c  L 8 . 7 7  1 9 . 5 4
J a n  f 6 . 9 3  1 6 . 8 0
F e b  1 4  . 3 3  1 3 . 1 6
f ' f  a  r  1 2  . 5 7  L 2  . 9 6
A p r  8 .  1 4  8 .  9 8
i t a y  5 . 5 6  4 . 5 9
J u n  3 . I 2  2 . 9 6
J u l  2 . 4 I  2 . I S
A u g  2 . 6 7  2 . 9 6
S e p  5 . 1 7  3 . 8 3

1 9 . 6 1  1 . 2 1  t 8 . 4 s
2 s . 6 8  2 . 2 5  1 . 8 . 4 3
2 5 . 8 3  5 . s 2  2 s . 8 r
2 6 . 4 8  1 . 8 2  2 4 . 5 7
2 r . 3 0  r . 8 s  7 9  . 5 5
1 2 . 5 4  1  . 0 8  1 r . 4 5
1 4 . 9 5  5 . 6 8  1 3 . 3 7

5 . t 2  0 . 3 1  4 . 8 1
6 . 5 2  0 . 2 s  6 . 3 2
3 . 7 7  S . g S  3 . 7 7
3 . 8 6  5 . 1 4  3 . 7 2

I O . 7 5  S . 2 S  1 0 . 5 5

2 9 . 7 9  2 . s 8  2 7 . 7 t
3 1 . s 6  2 . 9 I  2 8 . 1 5
3 1 . 6 1  6 . 6 2  2 4 . 9 9
4 7 . 7 A  2 . 3 1  3 9 .  3 9
2 8 . 8 4  4 . 9 5  2 3 . 8 9
2 4 . 5 8  3 . 6 2  2 0  , 9 6
r 5 . 3 4  1 . 5 4  1 3 . 8 0
r 3 . 4 0  5 . 9 s  t 2 . 5 0

8 . 8 9  g . t 7  8 . 7 2
7  . 9 9  0 . o I  7  . 9 8
9 . 5 7  9 . 2 0  9 . 3 7

1 2 . 2 4  9 . 2 4  1 2 , g g

I 5 . 2 3  9 . 2 7  9 . 9 5
1 3 . 5 7  I . 2 r  r 2 . 3 6
1 4 . 0 7  2 . 5 9  1 1 . 4 8
2 2 . 9 ?  I . 6 S  2 r . 3 ' 7
1 2 . 7 2  0 . 5 0  1 2 . 2 2
7  . 8 9  g . 2 g  7  . 6 5
3 . 7 5  0 . 1 4  3 . 6 2
5 . 9 5  9 . 7 s  5 . 8 5
2 . 5 4  9 . 0 4  2 . 5 0
1 . 7 1  g . s s  1 . 7 1
2 . 7 9  S . 9 S  2 . ' t 9
3 . 4 s  A . s 4  3 . 4 1

4446 LAKE WENATCHEE
o c r  3 . 6 3  3 . 1 5  2 . 5 5
N o v  6 . 4 6  5 . 9 8  3 ; 3 8
D e c  7 . 9 8  7 . 9 7  2 . 7 9
J a n  7  . 5 4  6 . 8 9  4 ; 5 9
F e b  4 . 9 8  t . 5 t  2 . 6 5
l l a r  3 . 1 2  2 . 7 6  1 . 6 3
A p r  1 . 6 5  I . 5 S  9 . 9 9
i l a y  I . 2 3  5 . 9 9  t . g 3
J u n  I . 0 3  0 . 9 2  9 . 6 9
J u l  9 . 4 5  S . 4 g  O . 3 9
A u g  5 . 7 6  5 . 6 6  g . ? O
s e p  1 . 3 1  1 . 2 8  O . 9 g

B-38



(t{ASHTNGTON)

P e r c e n t i l e s

Mo t{ean l t ted lan SDev

4549  LAURIER
O c t  I . 5 0  I . 4 2  I .  1 4
N o v  1 . 9 3  I . 9 2  0 . 8 9
D e c  2 . 3 I  2 . 2 A  5 . 8 2
J a n  2 . 9 5  2 . 1 4  O . 8 S
F e b  I  . 4 8  1 . 3 2  0 . 7 6
M a r  1 . 2 ' l  1 . 2 8  A . 5 4
A p r  I . 3 9  I . 3 2  S . 8 l
M a y  1  . 8 9  1 . 5 8  I . 9 6
J u n  2  . 9 4  1  . 8 8  1 . 9 7
J u I  I  .  1 2  l . O 4  5 . 1 5
A u g  I  .  3 1  I . S G  1 . 1 7
S e p  l . S B  5 . 6 8  0 . 8 8

5128  } IAZAMA 6  SE
O c t  I  .  3 8  9 . 9 9  1 . 2 1
N o v  2 . 9 3  2 . 8 2  1 . 6 9
D e c  3 . 5 4  3 . 2 8  1 . 6 I
J a n  3 . 1 5  2 . 8 7  2 . 5 0
F e b  2 . 2 8  2 . 2 5  7 . 2 2
M a r  1  . 2 8  I . 2 g  0 . 9 9
A p r  g  . 9 2  A . 7 8  9 . 7 7
M a y  5 . 9 8  5 . 6 6  S . 9 S
J u n  l .  S 5  S . 7 S  S . 9 S
J u l  5 . 5 3  g . 4 1  9 . 5 3
A u g  0 . 8 2  5 . 3 6  S . 9 S
s e p  0  . 7 2  g . 6 g  5 . 6 7

5613  i ' tOSES LAKE 3  E
O c t  S  . 8 9  9 . 5 8  S . A g
N o v  I  . 2 1  t . 0 S  I . 2 9
D e c  I . 2 9  I .  t 6  t .  1 7
J a n  g  . 9 2  5 . 8 2  S . 5 5
F e b  5 . 7 8  9 . 6 9  S . 6 g
l l a r  5 . 6 2  9 . 6 6  9 . 3 8
A p r  5 . 5 6  9 . 5 2  5 . 4 2
M a y  9 . 7 3  S . 6 S  g . 6 g
J u n  9 . 6 9  9 . 6 6  5 . 5 3
J u l  9 . 3 2  O . 1 6  5 . 4 4
A u g  0 . 3 3  0 .  1 8  S . 3 g
S e p  0 . 3 8  g . 2 S  g . 4 8

5 8 S 1  N E A H  B A Y  I
O c r  7 0 . 4 2  9 . 9 3
N o v  I 4 . A A  1 3 . 8 8
D e c  1 6 . 5 I  f 6 . 9 8
J a n  1 4 . . 3 9  1 4 . 6 6
F e b  1 2 . 5 1  1 1 . 1 4
M a r  I S . L i  I S . S B
A p r  7  . I 7  7 . 5 3
M a y  3 . 9 5  3 . 6 4
J  u n  2  . 8 6  2 . 5 6
J  u l  2  .  42  2 ; .$5
A u g  2 . 5 2  2 . 3 9
S e p  4  . 4 2  3 . 7 8

cv

a . 7 5
s  . 4 6
s . 3 6
s . 3 9
0 . 5 r
0  . 4 3
0 .  5 8
a . 5 6
s . 5 3
s . 6 6
g . 9 g
9 . 8 2

9 . 8 7
s . 5 8
s  . 4 6
0 . 6 3
9 . 5 3
0 . 7 9
9 . 8 4
9 . 9 2
s . 8 5
0 . 9 9
r . l s
9 . 9 3

r . g 0
I . 0 ' l
g . 9 t
g . 6 9
s . 8 8
s . 6 I
a . 7 4
0 . 8 3
s . 7 6
1 . 3 8
1 . 1 5
L . 2 5

E
4 . 9 9  0  . 4 8
6 . 3 7  5 . 4 5
4 . 6 5  5 . 2 8
6 . s 8  s . 4 2
s .  I 9  s  . 4 3
3 . 7 1  5 . 3 7
3 . 1 2  s  . 4 4
2 . 5 9  S . 5 3
1 . 8 3  s . 6 4
1 . 9 3  0 . 8 0
1 . 8 5  5 . 7 3
2 . 5 9  g . s 7

T g

0 . 2 2
s . 7 9
t . 2 s
t . s 9
9 . 5 6
s . 4 2
s . 4 2
s . 7 8
9 . 7 8
o . 1 3
0 . t 5
9 . 2 2

2 5

s . 6 6
L . 2 6
I  . 7 6
r . 3 3
s . 9 s
r . 6 3
s . 7 2
I  . 0 8
1 . 1 8
s . 5 8
s . 3 6
g  . 4 2

9 . 2 6  5 . 5 4
g . 7 s  r . 8 2
1 . 6 5  2 . 3 8
0 . 7 7  1 . 6 9
0 . 7 3  1 . 5 5
9 . 2 8  5 . 6 4
s . I 3  5 . 2 6
g . 2 r  s . 4 4
0 . r 4  0 . 4 2
a . o 2  s . 6 9
g . g a  s . 1 1
s . g 4  s .  t 8

g . g 8  s . 2 4
s .  1 8  s . 4 t
0 . 3 7  9 . 6 5
s . 3 8  0 . 5 2
g . I 2  5 . 4 0
s . L 3  9 . 2 7
s . s 8  9 . 2 8
0 . 0 8  s . 2 6
s . 9 6  s . 2 8
s . 0 g  0 . s I
s . g s  s . s 4
s . g 2  g . o 8

5 . 7 7  7  . 1 6
6 . 1 2  9 . 2 8
9 . 8 6  l 4 . S t
7  . 7 8  9 . 7 8
5 . 7 2  7  . 7 6
4 . 7 9  6 . 9 2
3 . 9 7  5 . 5 8
1 . 6 3  2 . 4 4
o . 7 2  1 . 6 6
0 . 5 4  5 . 9 6
9 . 4 9  L . O S
t . 7 7  2 . 3 2

7 5

L . 7 7
2 . 4 5
2 . 9 4
2 . 5 5
L . 9 7
I  . 6 8
1 . 8 4
2 . 4 2
2 . 6 4
t . 6 2
2 . 5 8
1 . 8 4

9 g

3 . 9  5
2  . 8 8
3 . 4 2
3 . A 6
2 . 7 I
1 . 8 3
2 . 7  4
3  . 4 5
3 .  3 9
z .  z t
2  . 9 1
2 . 2 7

2 . r g  2 . 8 9
3 . 6 3  5 . 8 6
4 . 5 4  5 . 8 4
4 . 5 7  5 . 5 9
3  . 0 8  3 . 5 5
I  . 8 9  2 . 4 r
1 . 3 5  2 . t 6
r . 3 0  r . 7 6
1 . 5 2  2 . 3 5
g . 7 s  r . 4 2
1 . 3 8  2 . 2 s
1 . 1 5  I . 5 6

1 .  l 5  I . 9 8
r  . 6 0  2 . 9 4
I . 6 2  2 . t A
L . 2 4  t . 7 4
s . 9 8  I . 3 s
0 . 8 8  I  . 1 4
s . 7 8  I . S 8
s . 9 8  1 . 5 6
s  . 9 7  I  . 3 8
0 . 3 8  s  . 8 I
s . 5 2  5 . 9 2
g  ; 5 2  I . 9 8

1 2 . 3 5  L 6 . 9 6
I ? . 5 2  2 2 . 4 4
I 9 . 6 8  2 I . 9 9
I 7 .  3 3  2 2 . s 5
I 5 . 8 9  L 9 . 2 5
I 3  . 4 1  1 5  .  3 9

9 . 5 6  1 r . 3 0
5 . 1 s  7 . 3 5
3  . 9  4  4 . 8 2
3 . 4 9  5 . 6 s
3 . 4 9  5 . 0 4
6 . 5 7  7  . 6 0

I{ax l t l i  n Range

4 ; 8 1  S . 9 7  4 . 7 4
4 . 8 3  0 . 3 7  4 . 4 6
4 . 2 6  0 . 9 4  3 .  3 2
3 . 8  2  0 . 2 8  3 .  s 4
3 . 2 1  S . 3 4  2 . 8 7
2 . 5 7  9 . 1 1  2 . 4 6
3 . 1 8  g . 2 L  2 . 9 7
4 . 5 9  5 . 5 2  4 . s 7
4 . 6 s  g . 4 1  4 . 2 4
2 . 7 6  g  . 0 5  2 . 7  r
4 . 4 5  g . S s  4 . 4 8
3 . s 6  s . 0 6  3 . 5 s

5 . 5 6  S . L 5  s . 4 1
6 . 9 5  0 . r 5  6 . 7 5
7 . 5 6  0 . 8 8  6 . 6 8
8 . 3 9  9 . 4 3  7  . 9 6
5 . 9 3  5 . 4 8  5 . 4 5
4 .  l 9  0 . 1 2  4 . s 7
2 . 6 2  S . S s  2 . 6 2
4 . 9 3  9 . 0 2  4 . 9 1
3 . 7 s  0 . g r  3 . 6 9
2 . 2 I  S . 0 S  2 . 2 I
3 . 7 8  0 . S S  3 . 7 8
2 . 7  4  S . S S  2 . 7  4

3 . 7 1  S . S I
7  . 8 2  S . S S
7  . t 9  s . s 8
2 . 5 6  g . g 4
4 . l t  g . s 3
r . 4 2  g . s 2
1 . 8 5  g . s o
2 . 7 9  0  . s s
2 . 5 9  9 . 0 2
2 . 2 4  S . S g
r . 3 5  g . o s
2 . 9 7  g . s g

3  . 1 9
7 . 8 2
? .  r l
2 . 5 2
4  . 9 8
I  . 4 s
r . 8 5
2 . 7 9
2 . 5 7
2 . 2 4
1 . 3 5
2 . 9 7

2 4 . 9 3  2 . 1 6  2 2 . 7 7
2 9 . 8 4  4 . 2 9  2 5 .  s s
2 5  . 8 8  5 . 8  5  2 g  . s 3
3 5 . 4 5  2 . 8 9  2 7 . 5 6
2 6 . 9 s  4 . 7  4  2 2 . 1 6
r 5 . 3 4  3 . 9 1  1 2 , 4 3
t 4  . 9 2  s  . 7 8  I  3 .  2 4

9 . 5 9  S . 5 s  8 . 5 9
7  . 8 3  5 . 3 3  7  . 5 5
7  . 6 s  s . s s  7  . 6 s
8 . l s  0 . t s  8 . s s

r s . 3 3  s . 7  4  9 . 5 9
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9 S7 5Itlo

( l{ASHINGTON)

P e r c e n t  i  I e s

L S 2 5l lean l led i  an SDev

6114 OLYI, IPIA WSO AP
O c t  4 . 7 5  4 . 6 0  2 . 4 2
N o v  7 . { 1  ? . 4 2  3 . 4 6
D e c  8 .  l 8  8 . 5 4  3 . 9 7
J a n  7 . 5 6  7 . 4 8  4 . 9 4
F e b  5 . 8 2  5 . 1 8  2 . 7 7
l f a r  4 . 7  4  4 . 3 2  2 . 2 2
A p r  2 . 9 4  2 . 8 4  1 . 3 2
i l a y  r . 9 3  1 . 5 2  L . 2 S
J u n  L . 4 g  L . 2 5  5 . 9 4
J u l  0 . 8 1  9 . 6 6  5 . 6 9
A u g  I . 2 7  g . 8 S  I . 2 4
s e p  2 . 3 3  2 . 2 2  L . 6 0

cv

s . 5 r
o  . 4 7
s . 3 8
9 . 5 3
0 . 4 8
o  . 4 7
s . 4 5
s . 6 2
9 . 6 7
s . 8 5
s . 9 8
s . 6 9

s . 6 3
g  . 4 7
9 . 3 6
0 . 5 r
9 . 5 2
0 . 5 3
9 . 4 9
s  . 4 9
6 . 6 8
s . 7 3
0 . 9 7
A ; 6 7

l lax

L 9 . 0 8
1 5 . 5 r
1 4 . 3 2
1 9 . 8 4
r 3 . 1 8
1 0 . 1 3

5 . 8 7
5 . 8 3
4 . s 9
2 . 6 8
5 . 4 5
7 . 5 9

L . 6 7  2 . 7 9
2 . 7 2  4 . 4 9
3 . 7 6  5 . 8 5
2 . 8 4  |  .  1 r
3 . r 0  3 . 7 r
2 . 4 6  3 . L O
L . 2 2  1 . 9 9
s . 6 6  1 . 3 1
s . 2 4  0 . 7 2
0 . 9 4  9 . 2 6
s . l 2  0 . 5 2
s . 4 t  L . 2 9

0 . 7 8  I . 5 S
1  . 4 7  2 . 7  4
1 . 9 9  3 . 3 5
t . 2 6  2 . 2 9
1 . 1 1  1 . 7 8
s . 7 4  1 . 3 8
9 . 4 2  0 . 8 2
0 . 3 r  s . 6 4
o . 1 9  s . 3 6
g . s 6  0 . 2 s
s . s 7  , s . 2 6
s . 2 g  9 . 4 5

1 . 3 4  4 . 9 8
4 . 8 6  6 . 8 2
5 . 9 8  9 . 8 8
4 . 4 8  6 . 5 6
4 . s 8  6 .  3 9
3 .  3 9  4 . 6 4
1 . 9 1  3 . 0 6
L . 0 6  1 . 9 6
0 . 9 2  1  . 5 0
o . s 6  0 . 3 7
s . 2 4  5 . 4 6
s . 6 8  r . 6 S

s . 3 6  s . 9 6
t .  l 5  2 . 2 7
1  . 7  3  2 . 9 2
r  . 0 8  I  . 5 2
r . g o  I . 5 0
s . 5 2  L . 2 0
9 . 2 1  0 . 4 8
9 . 1 6  5 . 3 2
0 . 2 0  s . 3 3
g . s o  s . 0 7
g . s 0  0 . 0 8
s . g 4  0 . 1 4

6 . s 4  8 . 7 9
9 . 8 6  L 2 . 2 6

t o . 3 s  L 2 . 2 4
5 .  1 4  L 2 . 3 2
7 . 4 4  t 0 . 5 8
6 . r s  ? . 8 s
4 . L O  4 . 6 4
2 . 6 6  3 . 3 0
I  . 8 2  2 . 6 0
t . 3 a  l . 5 s
L . 6 0  3 . s 8
2 . 9 4  4 . 7 s

3 . 1 4  4 , 4 8
5 .  s 8  6 . 2 0
2 . 6 6  5 . 9  3
5 . 1 2  7  .  S g
4 . 2 3  4 . 7 0
2 . 7 5  3 . 7 3
r  . 4 9  2 . t 8
1 . 1 7  1 . 4 1
r . 1 4  1 . 5 8
s . 6 8  L . g 4
1 . 1 8  t . 7 s
I . 9 0  2 . 3 9

8 . 2 0  1 2 . 7 7
L 4 . 7 6  r 7 . 7 5
r 7 . 3 r  2 r . g g
1 9 . s 6  2 2 . 7 7
1 1 . 3 r  1 5 . 9 s

9 . 3 6  1 r . 1 4
5 . 7 4  7 . 1 9
4 .  1 4  4 . 8 2
2 . 7  2  3  . 9 0
1  . 4 8  2 . 1 6
2 . 3 L  4 . 3 2
4 . 2 9  6 . 5 5

2 . 8 8  4 . 6 3
5 . 8 2  7  . 6 4
6 . 0 8  8 . 9 6
6 . 5 4  8 . 5 6
4 . 1 2  5 . 0 8
2 . 9 5  3  . 9 6
r . 7 3  2 . 4 5
r . 2 6  r . 9 ?
L . 2 2  1 . 8 3
s . 4 6  9 . 9 8
9 . 8 2  I . ' 9 2
t . 9 4  r . 4 S

f{i tr Ra ng e

9 . 7 8  9 . 3 5
1 . 3 7  1 4 . 1 4
2 . 5 6  L 2 . 2 6
9 . 6 9  1 9 . r s
1 . 7 1  1 1 . 4 7
s . 4 8  9 . 6 5
o . 3 7  5 . 5 5
9 . 2 5  5 . 5 8
g . g 5  4 . s 4
o . s g  2 . 6 8
g . o t  5 . 4 4
s . g s  7  . 5 9

6624 PORT
O c t  2 . 4 7
N o v  3 . ? 6
D e c  4 . 5 3
J a n  3 . 9 5
F e b  2 . 9 3
U a r  2 . S B
A p r  1 . 2 2
f ' t ay  9 .92
J u n  0 . 8 2
J u l  5 . 4 9
A u g  5 . 7 9
S e p  1 .  1 9

ANGELES
2 . 1 2  1 . 5 5
3 . 4 8  L . 7 6
4 . O r  1 . 4 6
3 . 6 6  2 . 2 s
2 . 4 4  1  . 5 4
r . 8 2  1 . 1 0
I . 2 2  0 . 6 5
9 . 9 4  5 . 4 6
s . 7 s  0 . 5 5
o . 4 9  5 . 3 6
0 . 5 6  5 . 7 6
1  . 1 4  S  . 7 9

6896  RAIN IER OHANAPECOSH
o c t  6 . 9 9  6 . 0 0  3 . 8 6  0 . 5 5
N o v  1 I . 5 5  I 5 . 8 7  5 . 1 4  5 . 4 4
D e c  I 3 . 4 8  1 3 . 7 5  5 . 1 8  9 . 3 8
J a n  1 3 . 0 1  I 9 . 8 4  7 . 6 5  9 . 5 8
F e b  9 . 2 I  8 . 5 1  4 . 1 3  9 . 4 5
M a r  7 . 1 3  6 . 6 9  3 . 1 1  9 . 4 4
A p r  4 . 4 9  4 . 2 5  2 . 9 7  9 . 4 6
l t a y  2 . 9 4  2 . 5 0  1 . 5 3  4 . 5 2
J u n  2 . 2 8  2 . 2 8  1 .  t B  0 . 5 1
J u l  0 . 9 4  S . 8 g  5 . 7 6  

' 5 . 8 2

A u g  I . 6 7  1 . 2 2  1 . 5 2  S . 9 I
S e p  3 . 2 4  2 . 8 4  2  .  3 8  g  . 7  4

7038 RIMROCK (TIETON DAM)
o c t  2 . S B  I . 9 6  1 . 5 3  0 . 7 4
N o v  4 . 9 3  3 . 4 8  2 . 3 9  9 . 5 9
D e c  4 . 8 9  { . 5 6  2 . 6 7  0 . 5 5
J a n  4 . 4 1  4 . 2 6  3 . g A  0 . 6 8
F e b  2 . 8 9  2 . 4 7  1 . 8 0  5 . 6 2
l | a r  2 . 0 7  I . 8 8  I . 2 4  S . 6 g
A p r  1 . 2 3  I . 2 6  9 . 8 5  0 . 6 9
t l a y  9 . 8 8  g  . 6 6  g  . 7  3  0 . 8  3
J u n  0 . 8 5  0 . 6 2  g  . 7 1  9 . 8  3
J u l  9 . 3 9  0 . 2 8  9 . 4 4  1 . 1 1
A u g  9 . 7 A  0 . 4 8  O . 7 8  I . 1 2
s e P  s . 6 9  0 . 6 3  O . 6 9  5 . 8 7

7  . 7 5  5 . 4 6  7  . 2 9
8 . 4 4  s . 6 s  7  . 8 4
7 . 7 s  I . 2 7  6 . 4 3

r 1 . 0 6  s . 9 0  1 0 . 1 6
6 . 9 7  0 . 8 3  6 . 1 4
4 . 6 4  0 . 5 4  4 . r S
2 . 7 9  g . g 9  2 . 6 r
2 . 4 9  S . t S  2 . 3 9
2 . 4 s  g . g 9  2 . 3 I
1 . 5 6  g . g s  1 . 5 6
3 . 6 7  S . O O  3 . 6 7
3 . s 8  0 . 9 4  3 . 5 4

1 6  . 0 9  l .  1 8  1 4  . 9  I
2 5 . 6 9  L . 2 2  2 4 . 4 7
2 3 . 5 s  4 . 4 3  L 9 . 0 7
3 r . 5 9  2 . 3 5  2 9 . 2 4
r 8 . s 3  1 . 9 3  L 6 . 6 5
1 4 . 2 5  I  . 2 3  L 3 . 0 2
9 . 8 2  5 . 6 9  9 .  r 3
7  . s 9  0 . 3 5  6 . 7  4
5 . 4 1  9 . 6 4  4 . 7 7
2 . 6 0  S . g S  2 . 6 5
5 . 6 6  g . g s  5 . 6 6

L 5 . 9 5  9 . 1 1  I 9 . 8 4

6 . 5 2  9 . 1 5  5 . 8 7
9  . 7 5  5 . 5 9  9 .  1 6

1 2 . s 3  s  . 9 r  L l  .  1 2
1 1 . 9 8  5 . 2 2  1 1 . 7 6

7  . 6 5  5 . 2 6  ' l  . 3 9
5 . 2 8  S . 2 g  5 . 0 8
3 . 3 8  S . s 6  3 . 3 2
3 . 5 6  0 . 0 2  3 .  s 4
3 . 1 1  A . s s  3 . 1 1
1 . 7 6  S . g 0  L . 7 6
3 , 0 7  0 . s o  3 . s 7
2 . 3 6  0 . s s  2 . 3 6
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Mo

7 I8O ROSALIA
O c t  1 . 4 9  1 . 1 4
N o v  2 .  1 8  2 . S g
D e c  2 . 4 9  2 . 3 2
J a n  2 . L 6  I  . 9 9
F e b  I . 7 g  I . 4 2
M a r  1 . 5 3  1 . 3 8
A p r  I . 3 3  I . 2 2
M a y  1 . 5 5  1 . 1 2
J u n  I . 4 2  1 . 2 9
J u l  9 . 5 2  S . 4 I
A u g  9 . 7 4  9 . 5 4
S e p  I . 0 S  9 . 7 7

i lean l'led i an SDev

(wASHTNGTON)

P e r c e n t i l e s

L O

s . 3 0  0 . 7 2
0 . 5 2  1 . 4 1
1 . 1 2  1 . 6 3
s . 7 4  L . 2 6
0 . 4 6  r . S g
9 . 7 6  0 . 9 3
0 . 3 2  s . 7 4
0 . 6 7  0 . 8 4
s . 5 6  5 . 8 9
o . 0 g  o . l 2
s . s 4  0 . 2 6
o . 2 L  A . 3 4

90 Uax7 52 5cv

2 . r 8  3 . 0 8  4 . 4 2
2 . 7 4  3 . 6 9  5 . 6 3
3 . s 4  4 . 1 8  4 . 4 9
2 . 8 4  3  . 8 s  5 . 3 7
2 . r 4  3 . 2 5  5 . 3 7
l  . 8 7  2 . 6 8  3 . 1 4
L . 7 9  2 . 5 5  3 . 2 r
1 . 9 8  2 . 7 7  6 . 2 2
L . 9 2  2 . 4 4  3 .  r 0
s . 6 6  1 . 3 4  2 . 2 6
r  . 1 0  I  . 7  5  2 . 3 7
1  . 3 5  2 . 5 0  3  . 5 2

i r in  REnge

0 . 9 2  4 . 4 5
9 . 3 8  5 . 2 5
s  . 7 8  3 . 7  r
9 . 4 4  4 . 9 3
0 . 3 1  5 . 0 6
9 . 3 4  3 . 4 5
g . L 7  3 . 0 4
g . r 2  6 .  r 0
s . 3 9  2 . 7 1
o . s g  2 . 2 6
0 . g s  2 . 3 7
s . g g  3 . 5 2

s  . 5 4  6  . 9 6
s . 5 5  8 . 5 8
1 . 1 5  9 . 4 r
0 . 8 9  8 . 9 4
1 . 5 8  6 . 5 4
0 . 4 3  5 . 6 3
0  . 5 9  3 . 9 9
0 . 3 9  4 . 3 3
s . 3 3  3 . 2 5
s . o a  3 . ' 1 7
g . g s  a . s s
s . s 3  5 . 4 6

g . s 3  4 . L 7
9 . 1 1  4 . 5 2
0 . 2 9  4 . 9 2
0 . 3 4  5 . 5 2
g  . r 7  3 . 8 2
9 . 3 4  2 . 6 5
9 . r l  3 . 1 5
0  . 2 3  3 . 9 6
o  . 9 9  2 . 9 5
s . g s  1 . 7 8
s  . s g  2 . 9 4
0 . 9 0  2 . 4 1

s . o s  2 , 2 2
g . s g  2 . 8 6
g . s 7  4 . 1 2
0 . r 3  3 . 5 3
s , s s  3 . r 1
o  . 0 r  2 . 6 2
0 . s g  r . 6 2
s  . 9 3  2  . 1 3
g . g g  2 . 9 9
g . g s  g . 7 r
s . g s  2 . r 0
s . s g  s . 9 8

1 . 1 2  9 . 7 5
r . 2 4  0 . 4 r
0 . 9 9  5 . 5 ' 7
L . 2 g  A . 5 6
1  . 1 S  O  . 6 5
0 . 7 7  5 . 5 0
o . 8 r  s . 6 L
r . 1 7  9 . 7 6
g . 7 g  s . 4 9
0 . 5 5  r . s 5
g . 6 1  5 . 8 2
0 . 8 9  0 . 8 9

7478 SEATTLE-UNIV.  OF TJASHINGTON
o c t  3 . 3 s  2 . 9 5  1 . 6 5  6 . 5 9  1 . 6 6
N o v  5 . L 2  5 . 2 2  2 . 5 6  O . 4 S  2 . 2 9
D e c  5 . 4 5  4 . 8 2  2 . 2 8  0 . 4 2  2 . L S
J a n  4 . 9 2  5 . 1 2  2 . I 5  5 . 4 4  2 . g S
F e b  3 . 9 8  3 . 9 3  1 . 7 1  5 . 4 3  1 . 8 9
M a r  3 . 4 6  3 . 1 8  I . 5 9  9 . 4 6  I . 5 2
A p r  2 . 4 0  2 . 3 9  S . 8 I  0 . 3 4  I . 2 9
M a y  1  . 7 1  I . 4 5  I . S S  5 . 5 9  S  . 6 5
J u n  1 . 4 9  I . 2 S  O  . 9 3  9 . 6 2  g  . 4 4
J u l  0 . 8 8  9 . 6 5  g . 8 g  g . 9 L  g . g 9
A u g  S  . 9 ' 7  0  . 6 9  9 . 8 9  5 . 9 2  0 . L 2
s e p  1  . 8 9  I  . 5 4  1 . 3 S  9 . 6 9  0 . 2 7

5 . 9 9  7 . 5 0
7  . 8 9  9 .  1 3
8 . 4 7  r s . 5 6
7 . 8 6  9 . 8 3
6 . 4 1  7 . 6 2
5 . 5 4  7 . s 6
3 . 4 9  4 . 5 8
2 . 9 9  4 . 7 2
2 . 8 6  3  .  5 8
2 . 9 4  3 . 7 7
2 . 5 9  4 . g g
3  . 7 8  s  . 4 9

r  . 9 2  2 . 8 6  4 . 2 5
2 . 4 9  3 . 9 2  4 . 1 3
2 . 6 6  3 . 7 5  4 . 3 1
2 . 3 9  3 . 9 1  5 . 8 6
1  . 7 9  2  . 3 4  3  . 9 9
1 . 6 6  2 . 3 7  2 . 9 4
2 . 5 3  2 . 4 6  3 . 2 6
1 . 9 7  3 . 4 8  4 . 1 9
r . 2 4  2 . 5 ' 1  3 . s 4
0 . 5 8  l . 1 S  1 . 7 8
s . 9 4  r . 3 6  2 . 9 4
r . 3 s  1 . 8 6  2 . 4 I

s . 8 2  r . 4 7  2 . 2 2
L . 2 6  1 . 8 4  2 . 8 5
1  . 4 6  2 . 2 5  4  .  1 9
r . 7 4  2 . 3 8  3 . 6 6
1 . 1 4  1 . 5 S  3 . 1 1
0 . 8 9  I  . l e  2 . 6 3
9 . 8 2  1 . 2 5  t . 6 2
9 . 7 4  r . s 2  2 . 7 6
1 .  1 5  r  . 6 7  2 . r g
s . 2 6  0 . 4 4  g . 7 r
s . 4 2  5 . 6 2  2 . r g
0 . 6 2  g . 8 A  0 . 9 8

2 . 1 8  4 . 0 9
3 . 9 9  6 . 4 8
4 , 2 6  6 . ? 8
3 . 4 1  6 . 2 6
2 . 3 6  5 . 3 6
2 . 3 2  4 . 4 6
1 . 9 9  2 . 9 r
r . s 3  2 . r s
a . 6 8  2 . t 8
9 . 2 8  I  .  S 8
0  . 3 2  1 . 3 4
1 . 1 3  2 . 3 2

8931  WALLA WALLA WSO CI
O c t  1 . 4 1  1 . 3 6  9 . 9 2
N o v  1  . 8 6  I . 9 2  S  . 9 4
D e c  2 . I 2  2 . g g  1 . 0 1
J a n  1 . 9 8  1 . 6 6  l . 2 I
F e b  I . 4 7  1 . 5 8  9 . 7 7
M a r  I . 4 0  1 . 3 5  0 . 6 2
A p r  1 . 4 4  1 . 3 3  0 . 8 1
M a y  1 . 4 9  1 .  1 4  l . S 9
J u n  1 . 0 6  0 . 8 7  O . 8 g
J U I  S . 3 8  g . l 4  9 . 4 8
A u g  9 . 5 6  5 . 3 5  9 . 6 8
S e p  9 . 8 5  5 . 7 6  9 . 6 6

9465 YAKII , IA WSO AP
O c t  O . 5 4  9 . 2 8  9 . 5 ' l
N o v  5 . 9 9  5 . 9 6  S . 7 I
D e c  I  .  1 8  I . S 7  O . 9 O
J a n  I . 3 1  1 . 2 6  5 . 8 3
F e b  0 . 8 1  0 . 7 6  9 . 6 6
M a r  S . 6 S  0 . 4 7  9 . 5 4
A P r  S . 5 S  9 . 4 2  9 . 4 1
M a y  S . 5 S  5 . 4 5  0 . 5 6
J u n  g . 6 4  9 . 3 8  0 . 6 4
J U I  S . 1 6  g - S B  S . L 9
A u g  9 . 3 2  6 . 2 0  . 5 4 4
S e p  9 . 3 4  t . 2 4  5 . 3 2

9 . 6 5
s . 5 r
s  . 4 8
s . 6 r
s . 5 2
g  . 4 4
0 . 5 6
s . 5 ' l
s . 7 6
L . 2 7
L . 2 0
9 . 7 7

1 . 0 5
g . 7 r
9 . 7 6
a . 6 3
0 . 8 1
s . 9 1
0 . 9 4
0 . 9 9
t . s g
L . 2 T
r . 3 7
s . 9 5

9 . 4 6  s . 6 6
s . 5 4  l . 2 g
s . 8 2  1  . 3 6
0 . 8 4  r . l 2
0 . 5 4  0 . 8 6
s . 7 2  5 . 8 9
s . 3 8  5 . 8 7
0 . 4 6  5 . 6 8
9 . 3 0  9 . 4 2
s . g g  g . g r
0 . o s  g . g 6
0 . s 7  0 . 2 5

g . s 6  9 . 1 3
a . r s  0 . 4 7
o . 1 4  0 . 5 L
o . 4 s  9 . 5 9
s . s 8  9 . 3 3
a . t 2  0 . 2 2
0 . 9 2  s . 0 7
s . 0 6  g . 1 4
s . s 2  0 . 1 8
o . s a  g . s l
o . g s  g . s r
a . g s  g . s 4
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APPENDIX C

SKET{NESS STA,TISTIC
SEASONAL AND ANNUAL PRSCIPI 'TAT TOL{ -  244 STATIONS

MONTHLY PRECIPITATION DATA -  43  STATIONS
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SEASONAL SKEhINESS (L946-L979)

( oREGoN)

Winter Sumrner
Sta t ion

I . D .

a L 9 7
a265
6 3 9 4
A 3 T B
g 3 2 B
a356
a 4 r 2
a 4 r 7
a 4 7  L
a694
a 7 2 3
a897
L g 5 5
L L 7 6
L 2 A 7
I  4 3 3
r546
L552
I  5 7 r
L643
L 7  6 5
L A 6 2
L897
r 9 g 2
L926
L946
2 L I 2
2l-35
2 L 6 B
2 2 7 7
2496
2449
2633
2 6 7 2
2693
2 7 6 9
28A5
2 9 9 7
3995
3  1 2 1
3  3 5 6
3 4 9 2
3445
3542

Name

Antelope
Ar l  ing ton
Ash land
Astor  Exper iment  S ta t ion
Astor ia  WSO AP
A u s t i n  3  S
BaKeT FAA AP
Baker KBKR
Bandon 2 NNE
Bend
BeuIah
Bonnev i l le  Dam
Brook ings
Burns  WSO CI
B u t t e  F a l l s  I  S E
C a s c a d i a
Chemult
Cher ry  Grove 2  S
C h i l o q u i n  I  E
C l a t s k a n i e  3  W
Condon
C o r v a l I i s - S t a t e  U n i v .
Cot tage Grove I  S
Cottage Grove Dam
Cove
Cra ter  Lake NPS HO
D a l  I  a s
Danner
D a y v i l l e
D e t r o i t
D r a i n
Dufur
E lk ton  3  SW
E n t e r p r i s e
E s t a c a d a  2  S E
Eugene WSO AP
F a I I s  C i t y  2
Fores t  Grove
Fremont
F r i e n d
GoId  Beach Ranger  S ta t ion
Government Camp
G r a n t s  P a s s
G r L z z L y

- 9 . 2 8
- a . 9 7
- 9 . 2 L
- 9 . L 7
a . a 8
9 . 2 3
4 . 2 4
6 . 3 A

- 9 . a 4
g . L 2

- 9 . 1 9
- 9 . 2 9
- a . 7 9
- 4 . 4 3

4 . 2 2
- g . g L

g . 1 5
- 9 . 2 2
- a . a 8
a . g 2
4 . 2 3
a . 6 4

- 9 . a 5
- 4 . 4 2
- 9 . 3 9
- a . a 4
- a . o B
- a . 4 6
a . 3 a

- 9 . 9 3
a . 2 L
9 . 2 5

- g . g r
- 9 . 4 4

g . g 9
g . 7 B

- s . 2 4
- 9 . 2 9

a . 3 6
a . 1 2

- 9 . 4 3
b . 1 9
q . 1 2

- 9 . 4 5

q . a 9
a . 2 a
a . 3 7
o . 5 L
a  . 4 3
a . 4 3
a . 6 3
L . L 2
a . 6 3
r  . 1 8
6 . 4 6
a . 3 L
9 . 4 3
a . 2 4
a . 3 6
a . 9 7
a . 7 2
6 . 6 5
a . B a
g . 8 a
a . 4 9
L . A L
a . 3 5
g . 5 L

a . 6 8
6 . 9 6
a . 7 5

- a  . 3 7
1 .  1 6
9 . 6 4
a . 3 a
g . a 8
b . 5 5

- 9 . 2 3
a  . 2 6
6 . 7 L
a . L 8
r . 6 2
9 . 5 5
g . L 4
@ . 5 8
o . 2 2
9 . 2 5
a . 4 5

Year

a . a L
g . 2 a

- 9 . 3 L
- 9 . 9 5

9 . 2 4
a . 2 3
a . 5 8
a . 8 6
a . L 5
6 . 2 2
6 . 4 3
a . a 3

- a . 6 3
A . L T
g . 3 a
g . 2 a

- 9 . 4 3
a . a r
g . L 6
9 . 2 7
6 . 3 5
g . a a

- g . r L
- a . 1 3
- 4 . 2 6

a . l L
- A . T L
- a . 2 9

g . 6 L

a . 2 5
g . a B
a  . 3 7

- 4 . 2 4
g . s 6
g . 1 6
s . 7 a

- s  . 2 5
- 9 . a 7

a . 7 3
a . 3 L

- q  . 3 5
a . 3 r
g  . 2 3
a . g 5
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Stat ion
I . D .

36A4
3692
3 7 7 9

3827
3447
39A8
4gg3

4A98
4 1 3  3
4  1 6 1
429r
44A3
44]-T
4566
4 6 2 2
4 6 7 9
4 8 1  t
5 A 8 A
5  r 3 9
5 L 6 A

51"62
5362

5384
5424

5429
5  5 9 3
5 7 3 4
6A32
6 9 7  3
6L79
62L3
6243
6405
6426
6468
6546
6634
6749
682@
6883
6997

(onncow)

Name

Halfway
Har t  Mounta in  Refuge
Headworks ,  Por t land

Water  Bureau
Heppner
Hermis ton  2  S
Hi I  I  sboro
Hood River Experiment

S t a t i o n
Hunt ing ton
I l  I a h e
I o n e  I 8  S
John Day
Keno
Kent
KIamaLh Fa l ls  2  SSW
LaGrande
Lakeview 2 NNW
Leaburg I  SW
Lower Hay Creek
Ivladras
Malheur  Branch

Exper : iment  S ta t ion
Malheur Refuge HDQ
McKenz ie  Br idge Ranger

S t a t i o n
M c M i n n v i l l e
Medford  Exper iment

S t a t i o n
Medford ! i lSO AP
Mi I ton  Freewater
l"loro
Newport
North Bend FAA AP
Nyssa
Oakr idge F ish  Hatchery
Ochoco Ranger  S ta t ion
Owyhee Dam
e a i s l e y
P a r k d a l e  2  S S E
Pend le ton  WSO AP
Pi lo t  Rock  I  SE
Port land KGW-TV
Powers
P r  i n e v i l l e
Prospec t  2  SW

Winter Summer Year

a . 5 8
9 . 6 9
4 . 3 3

- a . a L
a . 8 6

- 6 . 3 3
- 4 . 2 6

g . a 4
- q . 5 6
- 9 . 0 5
- 6 . 2 6
- 9 . 9 5
- 9 . 9 5
- 9 . L 2
- 9 . 6 3
- 6 . 2 9
- 9 . a 3

a . g 9
- 9 . 9 4
- 6 . A 9

- 6 . 2 5
- a . L 7

- s . 2 L
a . 7 a

a . L 4
- a . L 8
- a . a 5
- g . r r
- 9 . 5 3
a . a r

- 4 . 6 L
g . a 8
9 . 2 9
9 . 9 7

- a . L a
a . 2 a

- 4 . t 6
- a . 5 9

g . g 4

a . a 5
g . g 6

L . A 9
a . 6 q
g . L 7

a . 6 4
9 . 6 4
9 . 7 7 ,
r  . 3 5

- a . a 9
s . 6 8
a . 6 3
a . 4 2
g . 7 B
6 . 8 8
a . 7 4
I  . 4 I
9 . 4 8
a . 2 7
6 . 2 2
a . 3 9
a . 5 5

9 . 6 3
g . 5 r

a . 7 L
6 . 5 4

9 . 5 4
a . 9 4
g . 1 9
L . A 5
9 . 6 4
a . 7 L
f l . 3 6
a . 8 6
4 . 2 6
@ . 4 5
4 . 2 3
r  . 1 4
g . B 7
a . 7 5
L . L A
9 . 2 3
6 . 5 7

- @ . 4 s
9 . . 7 3
Q . 4 8 '

g . g 8

9 . 4 6
- g . w B
- 6 . t 4

- 9 . o 9
- 9 . 4 9

a . 9 5
- a . 1 4
- o . 2 L

a . 2 8
6 . 2 4

- a . 4 1
a . ! . 9
a . o 3
g . l r
s . L g

- 9 . 1 3

- 6 . 1 3
- f r . 6 4

- a . a 4
a . 3 7

s . 2 8
- 9 , 8 8

a . 2 6
g . I T

- a . 4 4
- 0 .  l 8
o , a g
f r . 1 9
a . 3 3
L . g 6

- a , 2 r
a . 1 9
a . 2 8

- s . 9 5
A , L L
a , g 4
s . g 7
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Stat ion
I . D .

7 A 5 2
7 A82
7 169
7 2AB
7  2 5 A
7  3 3 r
7 354
7  5AA
7 64L
aa29

84A7
4466
8494
8726
8 7  4 6
878A
8797
8 8 1 8
8 8 3  3
B8B4
8997
9664
9 3 1 6

(onecou)

Name

Redmond 2 W
Reedspor t
R idd le
R i v e r s i d e
Rock Creek
Roseburg KQEN
Round Grove
Salem VJSO AP
S e a s i d e
Squaw BuLte  Exper iment

S t a t i o n
T h e  D a l l e s
Three Lynx
T i l lamoook 1  W
Ukiah
Union  Exper iment  S ta t ion
U n i t y
v a l e
V a l l e y  F a I I s  3  S S E
V a l s e t z
Veron ica  2
Wal lowa
Wasco
Wick iup  Dam

Winter Sumrner Year

- s . a 7
4 . 2 3
g , 4 L
a . 0 6

- 9 . 6 5
g . 2 L

- 9 . a 3
- g . g L
- 9 . 3 2

a . g 8

g . 3 L
a . g L

- a  . 4 5
- 9 . 9 3
- a . 9 7
- 4 . 2 2

a . 4 L
a . 4 4

- 9 . a 6
a . a L

- a . 4 6
4 . 2 2

- A . A L

- 4 . 1 6
g . u 6
a . L 9
6 . A 7

- a . 2 9
a . 3 L
9 . 5 9
a . 2 7
9 . 2 6

- 9 . z f l
- 9 . r 5
- 9 . a 9
g . r a
a . 6 L
9 . 6 2

- 9 . 2 5
9 . 4 2
9 . 5 7

a . 5 9
a . 3 4
a . 5 2
9 . 5 4
I  . 1 8
6 . 5 8
6 . 5 9
a . a g
9 . 4 4
9 . 6 8

L . 2 2
a . 5 5
a . 6 8
L . 4 7
9 . 9 9
6 . 7 4
a . 2 L
9 . 6 5
a  . 4 7
a . a 5
L . A A
a . 4 2
a . 3 3

a . 7 5
9 . 9 4
a . 4 3
a . 5 8
@ . 6 5
@ . 3 9
a . 5 2
s . 8 8
9 . 5 3
s . 3 3
a . g L
9 . 4 4
2 . 6 2
a . 8 2
a . a L
a . 5 9
9 . 5 8
2 . B B

a . a 9
9 . 2 9
4 . 4 7
g . r 3

- 4 . 9 3
a . 2 L
a . 3 5
g . a 7
a . s 6
@ . 4 A

4 . 4 2
a . 2 3
a . g 2
a . 4 8
g . 3 L
a . 4 r

- 9 . 2 5
a . 4 L
a . r a
a . g 3

- g . T L

a . 2 6
- a . 9 5

a . L g
a . a 6
a . 4 6
9 . 9 8
g . 1 4
4 . 2 2
g . 8 a
g . L L
@ . 2 6
6 . 9 4
4 . 2 2

- f r . 2 5
@ . 3 2
6 . 3 9
9 . 3 4
g . g 2
6 . 4 4
a . 7 2

ggaS
a r 7 6
9 2 4 2
9 2 5 7
q482
o564
a568
g 7  2 9
6 4 7 2
a945
r233
L276
L 3 5 g
I  3 8 5
r  3 9 5
L 4 L 4
L484
L 5 A 4

Aberdeen
Anacor tes
Ar ie l  Dam
Ar I  ing ton
BaLt le  Ground
B e l l i n g h a m  2
B i c k l e t o n
B l a i n e
Bremer ton
B u c k l e y  1  N E
Cedar  Lake
C e n t r a l  i a
Che lan
Chesaw 4 NNW
Chewelah
Chimacum 4 S
Clearbrook
C I e  E I u m

( wASHTNGToN)
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Stat ion
I . D .

1  586
L 6 5 g
L666
L679
1 7 6 A
L767
I  7 8 3
l-934
I  9 5 8
r992
2ga7
2 A 3 g
2L57
25A5
253L
2 6 7 5
29L4
3 2 2 2
3284
3  3 5 7
3 5 A 2
3529
3546
3975
4 6 7 7
4A84
4L54
4 2 A r
4 3 3 8
4394
44A6
44L4
4446
4486
4549
457 2
4679
4769
497 L
5 r 2 8
5 2 2 4
5425
5525
5  6 1 3
5  6 5 9
5  688
57fr4

Name

(wassrmcroN)

Winter Summer

- 4 . 4 L
s . 6 a

- 6 . A 9
9 . 2 7
f r . 2 8

- g . L a
a . L 8

- 9 . 5 8
r . 5 2
g . L 4

- a . 5 2
- 6 . 2 8

a . 3 7
6 . 6 L

- 4 . 4 2
g . g L

a . 3 L
- 9 . 2 5
- 6 . 3 5
a . a a
9 . 3 7
9 . 2 8
4 . 2 3
9 . 3 3
a . 3 8
a . 4 6
9 . 8 2

- a . a 5
g . g 6
g . L 4

- a . a 9
g . a 9

- g . g L
- 4 . 2 3
a . 2 5
4 . 6 4
9 . 4 5

- s . 6 0
- 9 . 4 2

9 . 3 7
- 4 . 2 L
- a . 3 8

g . a B
g . 6 8

- 9 . 1 6
a . 6 3
g . q L

L . 4 5
a . 8 5
2 . A A
a . 5 r
6 . 5 0
3 . 4 2
a . 7 8
9 . 7 3
L . 2 6
a . 4 4
2 . 6 7
I  . 3 4
9 . 6 9
2 . 3 8
9 . 8 3
r . a a
a . 5 9
a . 8 8
r . 2 g
a . 6 5
3 . 2 7
2 . 8 9
r . 7 2
L . L 2
a . 9 6
a . 5 4
L . 4 3
a . 3 8
r . 7 a
r . @ 8
a . 9 7
9 . 7 6
r . 2 6
s . 4 6
r  . 1 9
2 . 2 4
3  . 1 3
9 . 8 6
3 . 1 4
2 . 4 3
g . 1 7
6 . 9 4
g  . 3 7
L . 2 9
9 . 5 2
a . 6 4
a . L 5

Year

- a . a 4
g-.'43
A ; 7 5
6 . 5 L
a . 5 3
I  . 1 3
9 . 3 5

- 9 . 5 3
L . 4 5
a . 2 4
9 . 7 6

- a . a 6
g . 5 g
a . g 8
a . 2 9
s . 8 7
o . 3 8

- 9 . a 8
- a . 2 3

9 . 2 8
I  . 8 6
r . g 6
I . 1 7
a . 4 g
a . 5 r
g . 7 L
I  . 1 9
a . 2 7
a . 5 L
9 . 2 9
a . s 7
a . 3 L
a . a L
a . 1 6
a . 4 L
a . 7 9
2 . 2 3

- 9 . 1 6
L . 2 5
9 , 6 2

- 9 . 1 6
- a . 2 8

4 . 4 2
A  " 6 8- 9 . r 7
Q . 3 3
9 . 2 5

Co"l-fax I NW
C o I v i I I e  A P
Conconu l ly
Concre te
Cougar  6  E
Cou lee  Dam I  SW
C o u p e v i l l e  I  S
Cushman Dam
Dal lespor t  FAA AP
Darr ing ton  Ranger  S ta t ion
Davenport
Dayton I  WSW
Diablo Dam
E l l e n s b u r g
Elma
Evere t t
Forks I  E
G o l d e n d a l e
Grapev iew 3  SW
Greenwater
Har r ing ton  5  S
H a r t l i n e
Hatt'on 9 ESE
Irene Mt. Wauco.nda
Kah lo tus  5  SSW
Kalama FaI Is  Hatchery
Kennewick
K id  Va l - Iey
L a  C r o s s e
Lake CIe  EIum
Lake Kachess
L a k e  K e e c h e l u s
Lake Wenatchee
Landsburg
L a u r i e r
Leavenworth 3 S
Lind 3 NE
tongview
M a n s f i e l d
Mazama 6 SE
M c M i I I i n  R e s e r v o i r
Minera l
Monroe
Moses Lake 3  E
Mt .  Adams Ranger  S ta t ion
M o x e e  C i t y  L q  E
lrlud Mountain Dam
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(WASHINGToN)

Stat ion
I . D .

58sL
5  8 3 2
584s
5844
5946
6939
6696
6 I 1 4
6r23
6295
6  5 5 3
6 6 L A
6624
6678
6768
6789
6893

6846
6 8 B A
6896
6969
697 4
7 s38
7 959
7  L g A
7 4 7 3
7 478
7  5 A 7
7 s 3 8
7 584
7 7 7 3
7 938
7956
7 987
8634
8A59
8 2 q 7
8286
8 3 4 8
8 7 7  3
8 9 3 r
8 9 5 9
9 g L 2
9 g 5 8
9 4 7 4
9238
9 3 2 7
9342
9 3 7 6
9465

Name

Neah Bay 1 E
Nespe lem 2  S
Newhalem
Newport
Northport
O d e s s a
O I g a  2  S E
Olympia WSO AP
Gnak 2 NW
Palmer  3  ESE
P l e a s a n t  V i e w
Pomeroy
Por t  Ange les
Port Townsend
P r o s s e r  4  N E
Pul lman 2  NW
Puya l lup  Exper iment

S t a t i o n
Qui lcene 2  SW
Quincy  I  S
Rain ie r  Ohanapecosh
Rand le  I  E
Repub l ic
R imrock  (T ie ton  Dam)
R i t z v i l l e  I  S S E
R o s a I  i a
Seat t le -Tacoma WSO Ap
S e a t t l e - U n i v .  o f  W a s h .
Sedro  Wooley
Sequ im
She l ton
S n o q u a l m i e  F a I l s
Spokane WSO AP
Sprague
Spruce
Star tup  I  E
Stehekin 4 NW
S u n n y s i d e
Tacoma Ci ty  HaI I
Tekoa
Vancouver 4 NNE
W a l l a  W a l I a  W S O  C l
Wapato
W a t e r v i l  I e
lole I  lp in i t
Wenatchee
Wi lbur
W i l s o n  C r e e k
Wind R iver
Winthrop 1 WSW
Yakima WSO AP

Winter Summer

a . 3 s
6 . A 6
@ . 1 9

- a . L 9
9 . 2 8

. g . T L
g . g L

- a . 9 6
@ . 3 A

- a . L 5
g . L 7

- 4 . 2 5
- 9 . L 3

g . s 9
a . 2 9

- a . a L
- 9 . r 3

- o . L 2
6 . 4 7

- 4 . L 2
- a . 4 7

a . 7 B
- a . 6 6
- a . 3 5
- a . L 3
- 9 . 4 6
- 9 . 6 L

g . L 4
- s . 4 @
- 9 . 2 2
- g . r q
- 9 . 2 2
- 9 . 4 2

a . L 6
- a . a 5
a . 2 a
2 . 5 3

- a . 3 8
- g  . 4 5
- a . L 4
- g . a L

9 . 5 4
- f l . L 5

f r . 1 3
- 9 . 3 3
- 9 . s 8

9 . 3 2
- 9 . 2 2
- 9 . 1 7

s . 6 4

L . A 3
2 . 9 4
a . 5 2
9 . 9 5
a . 6 5
2 . 2 5
g . 9 L
r  . 1 4
2 . A 4
a . 4 g
r  . 1 3
t . 7 6
a . 6 6
L . A 2
6 . 6 4
r . g 6
a . 5 9

9 . 4 7
L . 7 4
a . 3 7
9 . 2 6
I  . 5 6
r  . 8 6
3  . 3 6
r  . 5 4
9 . 7 4
6 . 7 8
a . 6 8
r  . 1 9
L . 2 8
9 . 2 8
I  . 3 8
r . 8 a
a . 5 2

- a . a L
r . 5 2
a . 5 4
L . g L
I . r 8
g . 7 B
L . 2 9
L . A 5
2 . 8 9
L . 2 9
r . 9 5
2 . 5 6
2 . 7 9
a . 7 4
r . 7 5
r . 6 3

Year

9 . 3 2
r  . 3 3
9 . 4 8

- 4 . 5 9
9 . 2 2
a . 7 4
a . g 8
g . a 6
9 . 9 6
a . 3 5
9 . 4 2
6 . 4 8
a . a 2
a . 3 r
a . 3 6
4 . 2 6

- a . r 7

- @ . L L

9 . 4 4
g . 1 4

- g . r a
9 . 3 6
s . a 9
t . 3 2
a . 6 3

- 4 . 2 2
- 9 . 1 2

a . 5 2
g . r a

- 9 . a 5
g . L 5

a . 6 L
a . 5 3
a . 1 6
4 . 4 6
s . 2 9
L . 7 9

- 9 . a 7
a . 5 2
a . L 5

- 9 . 1 3
6 . 6 4
L  . 2 @
a  . 2 3
6 . 6 4
I  . 3 6
L . g 4
a . g L
9 . 3 9
9 . 7 7
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Sta t ion
I . D .

( roaHo)

Name

CaldweI I
Coeur  D 'A lene Ranger  S ta t ion
G r a n g e v i l l e
Moscow-Uniy .  o f  Idaho
Nezperce
Parma Exper iment  S ta t ion
Payet te
Por th i I I
P r i e s t  R i v e r  E x p e r .  S t a .
R i g g i n s
S a i n t  M a r i e s

Winter Summer Year

r3aa
I  9 5 6
3 7 7 L
6r52
6424
6844
6 8 9 1
7 264
7  386
7  7A6
8A62

- 4 . 9 5
- 9 . 1 3

a . L 2
6 . 5 3

- 9 . 4 r
4 . 2 9

- 9 . 3 5
- q . r 8

g . a 2
g . a 9

- 9 . 1 6

9 . 3 5
a . 7 6
g . g 8
9 . 9 3
g . g 2
g . 4 L
9 . 3 2
a . 2 L
I  . 1 8
6 . 1 4
r . L g

- 9 . 4 3
- g . a L

4 . 5 2
9 , 4 3
g . a 2
g . g g

- 4 , . 2 3
- 6 . 3 3
- 9 . 3 5
- 9 . 9 7

g . a 4

257 3
5 8 6 9
6 A A 5
9 L 7 t

L6T4
2L47
3  1 5 7
3 7 6 L
9953
9 8 6 6

ElKo FAA AP
Owyhee
P a r a d i s e  V a l l e y  I
Winnemucca WSO Ap

C e d a r v i l l e
C r e s c e n t  C i t y  I N
For t  B idwet l
Happy Camp Ranger Stat ion
Tu le lake
Yreka

( Nevaoa)

- 9 . 9 9

a . 1 3
N W  9 . 2 3

- 4 . 2 a

( car,rroRNra)

a  . 2 4
- f r . 3 3

a . g 3
9 . 3 3
a . 1 3
a . g 6

4 . 7 9
4 . 5 6
a . 6 s
4 . 3 8

I . 2 8
s . 3 4
L . g 8
a  . 3 3
4 . 5 3
4 . 6 9

g . 1 6

a . 2 9
4 . 4 6
a . L 5

L . g 6
- 9 . 1 2

a . 7 2
r . 4 4
a . a 9

- g . g L
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MONTHLY SKEWNESS (L94A-L979)

Sta t ion Oct

( oneeox)

2 . 6 6
a . 8 6
I  . 9 3
L . A 8
3  . 3 8
I  . 3 9
L . L 2
1  . 5 5
L . 2 2
L . A 4
a . 8 3
r . 6 a
r . 7 9
2  . 4 9
I  . 6 9
L . L 7
2 . 4 6
9 . 5 5
a . 9 2
2 . 3 5
r . 7 4
a . 7 8
L . 7 9

( wasHrxoroN)

f r . 9 4
I . 6 L
9 . 5 2
a . 9 9
L . 4 9
9 . 7 2
L . g 6
L . g L
L . 3 g
r . 6 4
r  . 8 3
L . g I
g . 5 a
L . 4 2
a . 7 6
s . 9 9
L . A 3
s . 7 5
9 . 9 3
I  . 3 6

Jan

o . 5 7
s . 7 a
I  . 5 r
a . 5 2
a . 4 r
g . 4 r
f r . 2 3
A . I T
L . A A
a . 3 3
a . a 6
r . 2 7
a . 8 6
L . 2 7
I  . 4 8
a . 1 8
a . 3 7
9 . 4 4
a . 5 6
a . 4 4
a . 5 6
g . B L
o . B 3

g . 7 a
a . a 2
9 . 7 3
a . 3 L
s . 5 8
q . 6 4

o . 7 4
r . g 9

- 9 . 9 3
9 . 7 3
r . a 2
a . 3 5
9 . 6 5
r . 6 6
a . 5 9
a . 5 7
L . q q
a . 1 9
r . 3 a
s . B 3

Apr

a . 8 9
- a . r g

2 . 6 5
L . g L
l . 9 r
I  . 3 8
a . 2 g
a . 5 8
9 . 8 2
6 . 6 8
s . 3 3
9 . 9 6
a , 7 6
a . 9 6
I  . 4 1
a . 5 7
g . 9 r
a . 4 3
6 . 3 L
a . 9 6
2 . 6 8
9 . 6 6
a . 6 8

a . 1 3
9 . 3 7
g . a L
g . a a
s . 6 7
r  . 5 6
a . 2 6
6 . 4 r
9 . 5 5
9 . 7 8
o . 9 6
A . T L
g . a 5
a . 4 9
9 . 3 7
a . 5 8
g . 5 s
g . g 4

9 . 3 6
a . 9 5

JuI

2 . 6 7
L . 2 5
r  . 9 9
2 . 3 2
L . 4 2
4 . 1 8
3 . 6 6
r  . 5 5
L . 4 A
o . 7 2
a . 9 7
r . 7 4
2 . A A
r . 7 4
L . 6 2
I  . 4 3
2  . 1 8
L . 4 6
L . 4 g
4 . L 4
2 . 2 8
r  . 1 5
L . 5 7

t . g 4
9 . 3 4
a . 6 4
L . 9 g
L . 6 4
9 . 4 7
a . 9 9
1 . 1 2
6 . 4 4
L . 3 4
2 . 6 3
r . g 7
a . B 3
a . 9 3
a . 6 a
L . 7 2
l . 5 r
L . 6 4
r . 4 9
r  . 5 3

A3A4 Ash land
9328 As tor ia  WSO AP
A4L7 Baker  KBKR
A47L Bandon 2  NNE
A694 Bend
L A 5 5  B r o o k i n g s
l - 8 6 2  C o r v a l l i s - S t .  U n i v .
1946 Cra ter  Lake NPS HQ
,2L68 Dayv i I le
2 '997 Fores t  Grove
3492 Government Camp
3827 Heppner
4 5 A G  K l a m a t h  F a l l s  2  S S W
4676 Lakev iew 2  NNW
5162 Malheur  Refuge HQ
5 3 6 2  M c K e n z j - e  B r i d g e  R . S .
5429 Medford  WSO AP
6A32 Newpor t
6749 Por t land KGW-TV
7 3 3 f  R o s e b u r g  K Q E N
8797 Va le
8997 Wallowa
9A68 Wasco

AA68 Aberdeen
A 5 6 4  B e l l i n g h a m  2 N
L233 Cedar  Lake
I395 Chewelah
L767 Cou lee  Dam t  SW
2L57 Diablo Dam
2914 Forks  I  E
4446 Lake Wenatchee
4549 Laur ie r
5 1 2 8  M a z a m a  6  S E
5 6 f 3  M o s e s  L a k e  3  E
58OI  Neah Bay I  E
6LL4 Olympia WSO AP
6624 Por t  Ange les
6896 Ra in ie r -Ohanapecos t r
7638 R imrock  (T ie ton  Dam)
T L B g  R o s a l i a
7 4 7 8  S e a t t l e - U n i v .  o f  W a s h .
8 9 3 1  W a l l a  W a l l a  W S O  C I
9465 Yakima MO AP

c-9



APPENDIX D

CONFIDENCE INTERVAL OF MEAN PRECIPITA'TION
( a l l  d a t a  i n  i n c h e s )

D - l



Conf idence In terva l  o f
Mean  Prec ip i t a t i on  ( i nches )

( onecou)

Season Mean  958I . D .

A3A4 Ash land

A328 As tor ia  W
WSO AP S

Y

A4I7  Baker  KBKR W
S
Y

g47I  Bandon
2 NNE

A694 Bend

LO55  Brook ings

L B 6 2  C o r v a l l i s
S ta te
U n i v .

L946 Crater
Lake
NPS HQ

2L68 Dayvi l le

w
S
Y

1 5 . 3 8
4 . 2 3

1 9 . 6 1

6 L . 7 3
L L . 6 7
7 3 . 3 9

6 . 6 9
4 . 6 4

1 1 . 3 7

5 3 . A 6
7  . L L

6 A . L A

8 . 5 3
3 . 4 2

r 1 . 9 4

6 9 . A 7
9 . 4 9

7 8 . 5 5

3 5 . 2 5
5 . 6 2

4 A . 8 6

5 8 . 6 3
9 . 6 3

6 8 . 2 6

7  . 6 L
4 . 3 5

r 1 . 9 6

3 8 . 7 L
5 . 9 2

4 4 . 6 3

7 2 . 4 5
L 5 . 5 2
8 7  . 9 6

9  . 4 5
4 . 3 5

L 3 . 8 A

1 3 . 9 6
3 . 5 7

L 7  . 9 4

5 7  . 4 4
r a . 5 2
6 9 . 9 2

6 . A A
4 . 1 4

L A . 4 A

4 9 . 6 3
6 . 2 7

5 6 . 8 4

7  . 5 5
2 . 8 2

L A . 7 4

6 4 . 9 3
8 . 2 3

7 4 . 5 3

3 2  . 3 8
4 . 9 2

3 8 . A 2

5 4 . 3 5
8 . 5 7

6 4 . 3 2

6  . 8 8
3 . 7 6

1 6 . 9 2

3 5 . 9 9
5 . 2 4

4 2 . 9 4

6 7  . r 9
L 4 . 2 7
8 2 . 7 4

8 . 6 8
3 . B l

L 2 . 9 4

1 6 . 8 A
4 . 8 9

2 L . 6 8

6 6 . A 2
L 2 . 8 2
7 7  . 7 6

7  . 2 9
5 . 2 2

1 2 . 2 6

5 6 . 4 3
7  . 9 5
9 . 4 2

9  . 5 1
4 . g L

L 2 . T 4

7 3 . 2 L
L 9 . 7 5
8 2 . 5 7

3 8 . 1 2
6 : 3 2

4 3 . 7 A

6 2 . 9 L
L 9 . 6 9
7 2 . 2 9

8 . 3 4
4 . 9 4

1 3 . a g

4 L . 4 3
6 . 6 s

4 7  . 2 2

' 1 7  . 7  r
L 6 . 7 7  '
9 3 .  I B

L 9 . 2 2
4 . 8 9

L 4 . 6 6

992

L 3 . 4 7  L 7  . 2 9
3 . 3 5  5 . 1 1

L 7 . 4 6  -  2 L . 6 2

5 5 . 9 6  6 7  . 5 4
r o . L 2  L 3 . 2 2
6 7  . 5 2  7 9 . 2 6

6 . 4 2  6 . 9 4
3 . 9 6  5  . 4 6

r g . r 7  t 2 . 5 7

4 8 . 4 5  5 7  . 6 7
5  . 9 8  8 . 2 4

5 5 . 6 9  6 4 . 6 7

7  . 2 r
2 . 6 L

r 9 . 3 3

6 8 . 8 A
7  . 7 9

7 3 . 1 6

3 r . 4 4
4 . 6 8

3 7  . 6 5

5 2 . 8 8
8 . 2 A

6 2 . 9 7

6 . 6 3
3  . 5 6

r 9 . 5 7

3 5 . A 5
5 . A g

4 L . t 6

6 5  . 3 8
1 3 . 8 4
8 9 . 9 5

8 . 4 2
3 . 6 2

L 2 . 6 4

9  . 8 5
4 . 2 3

1 3 . 5 5

7 6 . 3 4
1 r . 1 9
8 3 . 9 4

3 9 . L 4
6 . 5 6

4 4 . 6 7

6 4 . 3 4
I L . g 6
7 3 . 5 5

8 . 5 9
5  . 1 4

1 3 . 3 5

4 2  . 3 7
6 . 4 4

4 8 . r A

7 9 . 5 2
L 7 . 2 9
9 4 . 9 7

L A . 4 A
5 . 9 8

1 4 . 9 6

w
S
Y

w
S
Y

W
S
Y

W
s
Y

w
S
Y

w
S
Y

2997 Fores t
Grove

34A2 Government
CamP

3A27 Heppner

w
S
Y

w
S
Y

w
S
Y
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I . D .

45A6 Klamath
F a l I s
2 SSW

4679 Lakev iew
2 NNW

5L62 Malheur
R e f u g e
HDQ

5362 McKenz ie
B r i d g e
R .  S .

5424 Medford
WSO AP

6932 Newpor t

6749 Por t land
KGW-TV

7 3 3 1  R o s e b u r g
KOEN

8 7 9 7  V a I e

8997 Wallowa

9A68 Wasco

Season Plean

w
S
Y

w
S
Y

w
S
Y

L A . 7 2
3 . 3 A

1 4 . A 2

1 r  . 4 1
4 . 3 3

l - 5 . 7 4

5 . 8 7
3 . 4 2
9  . 2 8

5 9  . 3 2
L 9 . 7 3
7 s . a 5

L 6 . 4 9
3  . 4 8

l - 9 . 9 7

5 9 . 9 6
r 4 . 3 5
7 A . 3 I

3 5  . 9 9
7  . 2 8

4 3  . 2 6

2 8 . 4 9
4 . 6 9

3 3 . r A

6 . 4 6
2 . 9 5
9  . 4 L

1 1 . 9 8
6 . 3 5

I 8 . 3 2

8 . 9 5
2 . 4 8

I I . 4 3

9 . 6 A
2 . 7 8

L 2 . 8 2

r 4 . 3 6
3  . 8 1

1 4 . 5 1

5  . 2 3
3 . A 3
4 . 5 7

5 5 .  1 6
9 , 6 8

6 6 . 1 6

1 4  . 8 9
2 . 9 r

1 8 . 3 1

5 5 . 6 6
9 . 9 9

6 5  . 9 9

3 3  . 3 5
6 . 4 A

4 9 . 7 3

2 6 . 1 9
4 . g g

3 A . 8 9

5  . 8 3
2 . 5 7
8 . 6 7

T L . 0 5
5 . 8 A

L 7 . 2 4

8 . r a
2 . L 8

L 4 . 5 4

r 1 . 8 4
3 . 8 2

1 5 . 2 2

L 2 . 4 6
4 . 4 5

r 6  . 9 5

6 . 5 r
3  . 8 r
9 . 9 9

6 3 . 4 8
1 1 . 7 8
7 3 . 9 4

l -8 .a9
4 . A 5

2 L . 6 3

6 4 . 2 6
1 1  . 6 r
7 4 . 6 3

3 8  . 6 3
8 .  r 6
4 5 . 4 9

3 9 . 7 9
5 . 2 2

3 5  . 4 A

7  . 9 9
3  . 3 3

L A . L 5

T 2 . 9 L
6 . 9 A

1 9 . 3 6

9 . 8 A
2 . 7 8

L 2 . 3 2

9 . 2 2
2 . 6 A

L 2 . 4 9

r a . a a
3  . 6 3

L 4 . 6 9

5 . g L
2 . 8 9
8 . 3 3

5 3 . 7 3
9  . 3 2

6 4 . 8 2

1 4 . 3 3
2 . 7 2

L 7 . 7 3

5 4 . 1 8
8 . 5 5

6 4 . 5 A

3 2 . 4 3
6 . t a

3 9  . 8 6

2 5  . 4 A
3 . 7 9

3 A . A L

5  . 6 1
2 . 4 3
8 . 4 2

L A . 7 2
5  . 5 r

L 6 . 9 2

7  . 8 r
2 . s 7

L A . 2 3

L 2 . 2 2
4 . g g

L 5 . 6 4

L 2 . 8 2
5 . 9 3

L 7 . 3 7

6 . 7 3
3  . 9 5

L 4 . 2 3

6 4 . 9 r
1 2 . T 4
7 5 . 2 8

I 8 . 6 5
4 . 2 4

2 2 . 2 L

6 5 . 7 4
L 2 . A 5
7 6 . 1 2

3 9 . 5 5
4 . 4 6

4 6 . 6 6

3 I . 5 8
5  . 4 3

3 6 . 1 9

7  . 3 L
3  . 4 7

L A . 4 A

l -3 .24
7  . 9 9

1 9 . 7 2

r @ . a 9
2 . 4 9

l - 2 . 6 3

9 5 8 992

w
S
Y

w
S
Y

w
S
Y

w
s
Y

w
S
Y

w
S
Y

W
s
Y

w
S
Y
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(wesHrlqcror.r)

I . D .

aaqS

a564

L233

Season Mean 99 t

6 2 . 5 4  7 3 . 6 6
t I  . 3 3  1 4 . 7 5
7 5 . 5 6  A 6 . 7 2

2 3 . 7 A  -  2 8 . 3 6
7 . 2 5  9 . 3 1

3 r . 5 7  3 7  . A 7

7 4 . 2 4  8 7 . A 2
1 9  . 4 4  2 4  . 7  g
9 5 . 6 5  - L A g . 7 5

1 2 . 6 2  t 5  . 6 8
5 . 1 9  7  . A 3

1 8 . 5 4  2 L . 9 8

6 . A 5  7  . 7 7
2 . 6 5  4 . 5 5
9 . 1 8  r r  . 8 2

5 6 . 5 A  6 9 . 2 A
L g . I 7  -  1 3 . 1 7
6 7  . 6 8  8 1  . 3 6

9 6  . 6 7  - 1 g l  . 8 9
1 6 . 2 4  2 A  . 6 9

L A 7  . 4 8  - L 2 4 . 9 2

3 r . 5 7  3 9 . 1 7
3  . 9 4  5 . 6 2

3 6 . 2 7  4 4 . 9 L

r a . 7 5  1 3 .  r 3
6 . 2 7  8 . 6 1

1 7  . 6 6  2 r . r a

r  3  . 4 1  L 7  . A 7
3 . 1 8  -  5 . A 2

1 6 . 9 9  -  2 L . 6 4

4 . 9 8  6 . 5 8
L . 9 7  2 . 9 3
7  . r 9  9 . 2 7

7 6  . 8 s  9 2 , 7  2
1 4 . 3 2  -  l - 8 . a 2
9 2 . s 3  - r o 8 . 9 3

9s t

I395  Chewelah

L767 Coulee  Dam
I S W

Diablo Dam2L57

29L4 Forks  I  E

4446 Lake
Wenatchee

L a u r i e r4549

5I2B Mazama 6 SE

5 6 1  3 Moses Lake
3 E

Neah Bay I  E

6 3 . 9 7  7 2 . 2 3
I T . 7 7  L 4 . 3 L
7 6 . 9 9  8 5  . 2 9

2 4 . 2 9  2 7  . 7 7
7  . 5 r  9 . A 5

3 2 . 2 A  3 6 . 3 6

7 5 . 8 7  8 5 . 3 9
2 A . L I  2 4 . A 3
9 7  . 4 5  - L g 7  . 9 5

L 3 . g L  r 5 . 6 4
5 . 4 3  6 . 7 9

1 8 . 9 8  2 L  . 5 4

6 . 2 7  7  . 5 5
2 . 9 3  4 . 2 7
9 . 5 2  r r . 4 8

5 8 . 1 2  -  6 7 . 5 8
L 6 . 5 5  L 2 . 7 9
6 9 . 4 3  7 9  . 6 L

9 L . 5 2  - r g 4 . a 4
L 6 . 8 9  -  2 a . 9 4

L 6 9  . 7 L  - L 2 2 . 6 9

3 2  . 5 4  3 A  . 2 s
4 . 1 6  5 . 4 0

3 7  . 2 6  -  4 3 . A 2

L L . g 5  r 2 . 8 3
6  . 5 7  8 . 3 1 _

L 9 . L q  -  2 a . 6 6

1 3 . 8 8  L 6 . 6 0
3  . 4 L  4 . 7 9

1 7  . 8 5  2 L  . 9 9

5  .  1 9  6  . 3 7
2 . A 7  2 . 8 3
7  . 4 5  9 . g I

7 8 . 8 4  9 A . 6 8
L 4 . 7 9  r 7 . 5 5
9 4 . 6 8  - r g 7  . L B

Aberdeen

BeI  I  ingham
2 N

Cedar  Lake

6 8 . r A
L 3 . 6 4
B 1  . 1 4

2 6 . 9 3
8 . 2 9

3 4 . 3 2

8 A . 6 3
2 2 . A 7

r a z  . 7  a

1 4 . 1 5
6 . 1 1

2 9 . 2 6

6 . 9 r
3 . 6 A

L g . 5 A

6 8  . 8 5
I L . 6 7
7  4 . 5 2

9 7  . 7 8
L B  . 4 2

I L 6 . 2 g

3 5 . 3 7
4 . 7 8

4 9 . r 5

T L . 9 4
7  . 4 4

r 9  . 3 8

1 5 . 2 4
4 . 2 3

1 9  . 4 7

5 . 7 8
2 . 4 5
8 . 2 3

4 4 . 7 6
1 6 . L 7

L A A . 9 3

w
S
Y

w
S
Y

W
s
Y

w
S
Y

w
s
Y

W
S
Y

W
S
Y

W
S
Y

Iql
S
Y

w
S
Y

w
S
Y

w
S
Y

5 8 A r
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I . D .

6LL4 Olympia
WSO AP

6624 Port
A n g e l e s

6896  Ra in ie r
Ohanapecosh

7O38 Rimrock
( t i e t o n  D a m )

7 I 8 A  R o s a l i a

7478  Sea t t l e -
U n i v .  o f
W a s h .

8 9 3 r W a I I a  W a l l a
W S O  C I

9465 Yakima
WSO AP

S e a s o n Mean

4 r  . 3 9
7 . 7 5

4 9 . 1 4

2 9 . 4 4
4 . 2 r

2 4 . 6 5

6 5 . 4 7
L L . A 7
7 6 . 9 4

2 L . 6 7
3 . 5 r

2 5 . L 2

1 2 . 7 9
5 . 2 3

L A . A 2

2 4 . 6 2
6 . 9 3

3 5  . 5 6

r 1 . 6 9
4 . 3 4

1 6 . a 3

5  . 9 3
L . 9 6
7  . 9 s

992

3 6 . 9 3  -
6 . 4 8

4 4 . 5 9

1 8 . 3 8  -
3  . 6 5

2 2 . 4 6

5 9 . 4 5
9 . 5 5

7 4 . 8 A

W
S
Y

w
S
Y

w
S
Y

w
S
Y

W
S
Y

}I
S
Y

3 8 . 9 6
6  . 8 r

4 5 . 7 5

L B . 9 A
3 . 7 9

2 3 . 6 2

6 L . A 9
9 . 9 4

7 2 . L 5

I 9 . 5 I
3 . A 6

2 2 . 8 7

L L . 8 g
4 . 5 9

L 6 . 7 2

2 6 . 8 6
6 . 1 2

3 3 . 6 2

l O . B I
3 . 7 9

L 5 . L 2

5 . 2 8
1 . 6 3
7  . L 9

9 5 9

4 4 . 7  3
8 . 6 9

5 2 . 5 3

2 L . 9 8
4 . 6 3

2 6 . 2 8

7 A . 6 5
T L . 2 g
8 1 . 7 3

2 3 . 6 r
3  . 9 6

2 7  . 3 7

1 3  . 7 8
5 . 8 7

L 9  . 3 2

3 A . 3 8
7  . A r

3 7  . 5 A

L 2 . 5 7
4 . 8 9

L 6 . 9 4

6 . 5 8
2 . 2 9
I  . 5 r

L A . 7 9
3 . 4 5

2 2 . 0 9

L I . 4 6
4  . 3 7

L 6  . 2 7

2 6 . 2 6
5 . 8 s

3 2 . 9 6

L g . 5 L
3 . 6 9

1 4 . 8 r

5 . 9 5
I  . 5 I
6 . 9 4

4 5 . 4 7
9 . A 2

5 3  . 9 5

2 2 . 5 9
4 . 7 7

2 6 . 4 4

7 2 . 2 9
L 2 . 5 9
7 9 . s 8

2 4 . 4 3
4 . 1 2

2 8 . 1 5

L 4 . L 2
6 . 9 9

L 9 . 7 7

3 A . 9 8
7  . A r

3 8 . 1 6

L 2 , 8 7
5 . A 8

L 7  . 2 5

6  . 8 r
2 . 4 L
B  . 8 6

W
S
Y

w
s
Y

D-6



APPENDIX E

PRECIPITATION DATA SERIES FOR LONG-TERM STATIONS
DATA ARE ANI\{JAL TO'IAIS

SERIES ARE SMOOTHED WITH g-TERM WEIGH'TED MEAN
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