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ABSTRACT

Change in  vegeta t ion  cover  in  the  Wi l lamet te  R iver  Greenway,  Benton  and
Linn Count ies f rom 

. |972 
to 198' |  was mapped and measured from a t ime sequence of

aer ia l  photographs .  Vegeta t ion  and land cover  w i th in  the  Greenway was f i rs t
c lass i f ied  and mapped fo r  1976 us ing  ten  mapp ing  ca tegor ies  and f lo r i s t i c
compos i t ion  o f  seven vegeta t ion  cover  types  l i s ted .  Aggregated  vegeta t ion
cover  was independent ly  mapped fo r  1972 and 

' |981  
and loss  o f  r ipar ian  vegeta t ion

por t rayed on  a  se t  o f  29  vegeta t ion  change maps.  Area  o f  aggregated  vegeta t ion ,
agr icul ture,  and development was measured for 1972 and 

. |98. | .  
Ther.e was a total

loss wi th in the Benton County Greenway of  436 acres of  r ipar ian vegetat ion or
8 percent of  the County Greenway area of  5,505 acres.  In Linn County there was
a to ta l  loss  o f  290 acres  or  4  percent  o f  the  Greenway area  o f  7 ,308 acres .

FOREt,{ORD

The Water  Resources  Research  Ins t i tu te ,  loca ted  on  the  Oregon Sta te  Un i -
vers i ty  campus,  serves  the  Sta te  o f  0 regon.  The Ins t i tu te  fos te rs ,  encourages
and fac i l i ta tes  water  resources  research  and educat ion  invo lv ing  a1 l  aspec ts
o f  t h e  q u a l i t y  a n d  q u a n t i t y  o f  w a t e r  a v a i l a b l e  f o r  b e n e f i c i a l  u s e .  T h e
Ins t i tu te  admin is te rs  and coord ina tes  s ta tewide  and reg iona l  p rograms o f  mu l t i -
d isc ip l inary  research  in  water  and re la ted  land resources .  The Ins t i tu te
prov ides  a  necessary  communica t ions  and coord ina t ion  l ink  be tween the  agenc ies
o f  loca l ,  s ta te  and federa l  government ,  as  we l l  as  the  pr iva te  sec tor ,  and the
broad research  communi ty  a t  un ivers i t ies  in  the  s ta te  on  mat te rs  o f  water - re la ted
research .  The Ins t i tu te  a lso  coord ina tes  the  in te r -d isc ip l inary  p rogram o f
graduate  educat ion  in  water  resources  a t  Oregon s ta te  un ivers i ty .

I t  i s  I n s t i t u t e  p o l i c y  t o  m a k e  a v a i l a b l e  t h e  r e s u l t s  o f  s i g n i f i c a n t  w a t e r -
re la ted  research  conducted  in  Oregon 's  un ivers i t ies  and co l ' leges .  The Ins t i tu te
ne i ther  endorses  nor  re jec ts  the  f ind ings  o f  the  au thors  o f  such research .  I t
does recommend careful  considerat ion of  the accumulated facts by those concerned
wi th  the  so lu t ion  o f  water - re la ted  prob lems.

i i i
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INTRODUCTI ON

Research Goals

The purpose o f  th is  research  is  to :

l .  c lass i fy  the  na tura l  vegeta t ion ,  semi -na tura l  vegeta t ion  and land

cover  in  the  Wi l lamet te  R iver  Greenway in  Benton  and L inn  Count ies

wi th  respec t  to  vegeta t ion  s t ruc tu re  and land-use;
2 .  b a s e d  o n  t h i s  c l a s s i f i c a t i o n  w i t h  t h e  a i d  o f  a e r i a l  p h o t o g r a p h s ,  i l d p

the  Wi l lamet te  Greenway vegeta t ion  and land cover  in  these count ies ;

and
3.  measure  the  ga in  and/or  loss  o f  na tura l  and semi -na tura l  vegeta t ion  in

the Wil  lamette Greenway f ,or  Benton and Linn Count ies for  the per iod of
1972- I 981 .

U l t imate ly ,  the  goa l  o f  th is  research  is  to  accura te ly  document  the  charac ter

o f  land  and vegeta t ion  cover  in  the  r ipar ian  zone a long the  l , l i l l amet te  R iver
Greenway and recent  changes in  cover  in  tha t  zone.  Th is  in fo rmat ion  shou ld
a s s i s t  p u b ' l i c  a g e n c i e s  i n  c a m y i n g  o u t  t h e i r  a d m i n i s t r a t i v e  r e s p o n s i b i l i t i e s .

R ipar ian  Zone Va lues  and Vegeta t ion

Ripar ian  Zone Va lues

The r ipar ian  zone is  a  re la t i ve ly  nar row s t r ip  o f  land  ad jacent  to  a  s t ream
which  may have in te r re la t ionsh ips  to  the  r i ver .  T rad i t iona l l y  the  r ipar ian  zone
inc ludes  the  water  body .  Swanson e t  a l .  (1982)  emphas ize  the  in f luence o f  the
r ipar ian  zone upon the  r i ver  wh i le  S tamp and C lark  (1979)  s t ress  the  pos i t ion  o f
the  r ipar ian  zone r rs i tua ted  on  the  banks  o f  a  r i ver " .  Bu t ,  no t  a l1  s t ream-s ide
zones are  r ipar ian  as  is  the  case w i th  rock  c l i f f s  and sagebrush-s teppe fo rming
r iver  marg in  vegeta t ion  (Nat iona l  Research  Counc i l  

. |982) .  
Many ind iv idua ls

regard  the  r ipar ian  zone as  a  wet land ecosys tem occuming as  a  t rans i t ion
between upland and r iver (Cowaredin . |979).  

In th is regard bottomlands and f lood-
p la ins  a re  cons idered broad ex tens ions  o f  the  r ipar ian  zone.

Eco log ica l  va lues  o f  r ipar ian  zones  are  many.  Because o f  the i r  eco tona l
na ture  and h igh  edge- to -area  ra t io ,  they  serve  as  impor tan t  w i ld l i fe  hab i ta t .



Habitat  values are accentuated by diversi ty in vegetat ion structure and conposi-

t ion ,  h igh  energy  and nu t r ien t  inpu ts ,  and a  mes ic - to -hydr ic  mo is tu re  reg ime.

Recent  impor tan t  rev iews o f  the  eco log ica l  and economic  va lues  o f  the  r ipar ian

zone include those by Johnson and Jones (1977),  Johnson and McCormick (1979),

a n d  S w a n s o n  e t  a l .  ( 1 9 8 2 ) .

In  the  upper  por t ion  o f  the  r i ver  cont inuum,  the  r ipar ian  zone is  a  ma jor

cont r ibu tor  to  the  eco log ica l  func t ion ing  o f  the  s t ream.  In  the  lower  reaches

of  a  r i ver ,  the  ro le  o f  the  r ipar ian  zone sh i f t s  as  i t  inc reas ing ly  rece ives

eco log ica l  inpu ts  f rom the  r i ver  sys tem cor respond ing  to  a  sh i f t  in  s t ream

energet ics f rom heterotrophy to autotrophy (Meehan et  a l .  1977).

R ipar ian  vegeta t ion  prov ides  :

1 )  s t reambank s tab i l i za t ion  and eros ion  cont ro l  wh ich  reduces
;  .  . . sed iment ,  thereby  he lp ing  to  ma in ta in  in te rgrave l  water
f lows and in  tu rn  the  supp ly  o f  oxygen ava i lab le  to  incubat ing
f i s h  e g g s  a n d  a l e v i n s 1 , 2 )  a  f i l t e r i n g  d e v i c e  t o  s e t t l e  o u t
sed iments  and reduce down s t ream s i l ta t ion ;  3 )  shade to  ma in-
ta in  su i tab le  water  tempera tures  fo r  aquat ic  resources ;  4 )
organ ic  debr is  to  feed aquat ic  insec ts  wh ich  are  essent ia l  in
the  d ie ts  o f  many f i sh ;  5 )  s tab i l i t y  to  min imize  s t ream damage
from torrent ia l  f loods; 6) overhanging bank cover f rom the
roots of  t rees,  shrubs, and herbaceous vegetat ion to provide
f ish  w i th  p ro tec t ive  cover  and te r res t r ia l  insec t  food;  and
7) groundwater recharge by i ts abi l i ty  to absorb runoff
(Amer ican F isher ies  Soc ie ty  

' |980 ,  p .  6 ) .

When the  r ipar ian  vegeta t ion  is  a l te red  by  man 's  ac t iv i t ies  the  qua l i t y  o f  the

aquat ic  as  we l l  as  the  r ipar ian  hab i ta t  may be  degraded.

R ipar ian  Vegeta t ion

Desp i te  i t s  acknowledged va lue  d iscussed above,  r ipar ian  vegeta t ion  in

the  l , { i l l amet te  Va l ley  and a long lower  r i vers  in  the  Pac i f i c  Nor thwest  has  no t

been descr ibed.  R ipar ian  p lan t  cover ,  however ,  has  been we l l -documented and
c lass i f ied  in  many o ther  reg ions .  Se lec ted  s tud ies  are  rev iewed by
tJ ick ramara tne  (1983) ,  Johnson and McCormick  (1979) ,  and by  Johnson and Jones
(1e77)  .

The na tura l  vegeta t ion  o f  the  Wi l lamet te  Va l ley  shows d ivers i ty  in  spec ies
compos i t ion  and s t ruc tu re .  Frank l in  and Dyrness  (1973)  recogn ize  four  b road



assemblages :  dec iduous  fo res t  communi t ies  on  dry  s i tes ,  up land con i fe rous

fores t  communi t ies ,  g rass lands  on  bo th  wet  and dry  s i tes ,  and r ipar ian

communi t ies .  R ipar ian  assemblages  are  typ ica l l y  dominated  by  dec iduous hard-

woods inc lud ing :  b lack  co t tonwood (Popu lus  t r i chocarpa) ,  0 regon ash (Frax inus

la t i fo l ia ) ,  and b ig lea f  map le  (Acer  macrophy l lum) .  Cot tonwood is  o f ten  dominant

a long ' la rge  r i vers  and on  r i ver  i s lands .  Ash is  found more  o f ten  on  f looded and

swampy habi tats somewhat removed from the r iver.  The r ipar ian zone is also

marked by  dense low t ree  and shrub  cover  inc lud ing :  red  a lder  (A lnus  rubra) ,

red-os ie r  dogwood (Cornus  s to lon i fe ra) ,  b lack  hawthorn  (Cra taegus doug ' las i i ) ,

N o o t k a  r o s e  ( R o s a  n u t k a n a ) ,  a n d  w i l l o w  ( S a l i x  f l u v i a t i l i s o  S .  l a s i a n d r a ,  S .

r i g i d a ,  S .  s c o u l e r i a n a ,  S .  s e s s i l i f o l i a ,  a n d  S .  s i t c h e n s i s ) .  0 p e n  d i s t u r b e d

margins of  the r iver are of ten dominated by introduced reed canarygrass (Pha' lar is

arundinacea) and away from the stream by Hima' layan blackberry (nubus discolor) .

A ' l though major  dominants  a re  known,  the  s t ruc tu re ,  compos i t ion ,  and c lass i f i ca-

t ion  o f  Wi l lamet te  Va l ley  r ipar ian  vegeta t ion  has  ye t  to  be  inves t iga ted .

The level  of  concern over the management of  the r : ipar ian zone and i ts

vegeta t ion  is  suggested  by  more  than 209 Iaws,  regu la t ions  and ord inances  wh ich

app ly  to  r ipar ian  zones  in  a l l  50  s ta tes ;  many o f  these measures  are  recent
(Amer ican F isher ies  Soc ie ty  

. |980) .  
Among these regu la to ry  e f fo r ts  i s  Oregon 's

Wil lamette River Greenway Program, a f lexible approach to the protect ion of  the

r ipar ian  env i ronment  invo lv ing  pr iva te  land owners ,  county  and s ta te  governments .

Wi I I amette Ri ver Grreenwgy

The Wil lamette River Greenway Program was created by an act  of  the 0regon

Leg is la tu re  in  1967 in  o rder  to  make ava i lab le  fo r  recrea t iona l  use  the  r ipar ian

env i ronment  o f  the  main  s tem o f  the  Wi l lamet te  R iver  (Wi l lamet te  R iver  Park

Sys tem,  Chapter  551,  0 regon Laws,  1968) .  The or ig ina l  p rogramo admin is te red
(with the advice of  the Governor 's t , { i l lamette River Park System Commit tee) by

the State Parks and Recreat ion Branch of  the Transportat ion Department,  author-
ized the State Highway Commission to acquire property along the r iver by

agreement  and purchase.  In  the  f i rs t  f i ve  years  o f  the  program,  on ly  20  o f
408 l , J i l l amet te  R iver  bank-mi les  became pub l ic ly  owned.  Fund ing  o f  $10 mi l l ion

was by a combinat ion of  federal  sources (Land and Water Conservat ion Funds) and
s ta te  sources  to  match  a t  50  percent  o f  the  federa l  mon ies .  L i t t le  par t i c ipa t ion



by the

Among

I

th rough the  gran ts - in -a id  p rogram was shown by  loca l  au thor i t ies ;  no  p lan  and

def in i t ion of  the lateral  extent of  the Greenway were deve' loped. The program

from i ts  incept ion  engendered much cont roversy  (Bauer  1980) .

I n 1973,  the  0regon Leg is la tu re  rep laced the  Wi l lamet te  R iver  Park  Sys tem
present  Wi l lamet te  R iver  Greenway Program (OnS ggO.310 to  390.368) .

o t h e r  t h i n g s ,  t h i s  l a w :

.  def ined the maximum and minimum lateral  extent of  the Greenway ( '150

feet above ordinary 1ow water and no more than an average of  320 acres
p e r  r i v e r  m i l e ) ;

? .  spec i f ied  tha t  a  t ^ l i l l amet te  R iver  Greenway p lan  be  prepared by  the

Department of  Transportat ion (DOT) del ineat ing the Greenway boundaryo

acqu i red  s ta te  lands  and po ten t ia l  acqu is i t ion  areas ;
3.  required approva' l  of  the plan by the Land Conservat ion and Development

Commiss ion  ( I -CDC)  ;  and
4. required implementat ion of  the program through cooperat ion between

sta te  and loca l  ju r i sd ic t ions  as  par t  o f  comprehens ive  p lann ing .

The leg is la t ion  permi t ted  fa rming  as  a  compat ib le  use  w i th in  the  Greenway

and l im i ted  " in tens i f i ca t ion  o f  use"  w i th in  the  Greenway.  Rest r i c t ions  were  a lso
p laced on  pub l ic  acqu is i t ion  o f  lands .  The or ig ina l  p lan  prepared fo r  DOT in

1974 by  a  consu l tan t  was  rev ised severa l  t imes and on  December  6 ,  
. |975 ,  

the  LCDC

adopted the  Pre l im inary  Wi l lamet te  R iver  Greenway P lan  together  w i th  the  LCDC

Comprehens ive  P lann ing  Goa ' l  N0.15  per ta in ing  to  the  Greenway.

Fo l low ing  a  genera l  d i rec t i ve  in  the  Greenway leg is la t ion ,  management  o f

the Greenway has fol lowed two courses. First ,  Greenway resources are to be
pro tec ted  th rough loca l  comprehens ive  p lans  and ord inances ;  however ,  p r io r  to
complet ion and acknow' ledgement of  these p1ans, the LCDC has secondly adopted

an Inter im 0rder adopt ing the Greenway boundary as def ined in the DOT plan and
the standards in Goal 15 for protect ion of  the Greenway area. Among these

s tandards  is  the  need fo r  loca l  p lann ing  au thor i t ies  to  des ignate  uses  o f  the

Greenway cons is ten t  w i th  cond i t ions  such as  preserva t ion  o f  agr icu l tu ra l  land ,
pub l ic  access  (except  across  pr iva te  lands) ,  p ro tec t ion  o f  na tura l  a reas ,
pro tec t ion  o f  f i sh  and w i ld l i fe  hab i ta t ,  p rov is ion  fo r  recrea t iona l  use  on
pub l ic  lands ,  and prov is ion  fo r  par t ia l  t imber  harves t  and grave l  ex t rac t ion .



Typ ica l l y ,  Goa l  l5  has  been imp lemented by  zon ing  Greenway lands  as  e i ther

exc lus ive  fa rm use (EFU) ,  f loodp la in ,  o r  open space.  Frequent ly  an  over lay  zone

procedure  has  been adopted .  Pro tec t ion  is  ach ieved by  a  spec i f i c  p lan  or  rev iew

procedure  fo r  oversee ing  proposed changes in  use ,  € .g . ,  in tens i f i ca t ion  o f  use

wi th in  the  Greenway.

Problem and Approach

Veqeta t ion  and Land Cover  Mapp ing

Ident i f i ca t ion  o f  the  charac ter  o f  vegeta t ion  and land cover  in  the

t , ' | i l l amet te  R iver  Greenway was based on  in fo rmat ion  ava i lab le  on  la rge  sca le

aer ia l  photographs .  F lo r is t i c  c lass i f i ca t ion  o f  r ipar ian  vegeta t ion  based on

ex tens ive  sampl ing  was no t  a t tempted.  The s teps  fo l lowed inc luded the

deve ' lopment  o f  a  cover  type  c lass i f i ca t ion ,  in te rpre ta t ion  o f  aer ia l  photographs

u s i n g  t h a t  c l a s s i f i c a t i o n ,  f i e l d  c h e c k i n g  t h e  i n t e r p r e t a t i o n ,  a n d  m a p p i n g .

Iv lapp ing  was based on  a  phys iognomic  c lass i f i ca t ion  wh ich  was eas i l y

in te rpre tab le  on  the  ava i lab le  imagery ,  compat ib le  w i th  more  genera l i zed

v e g e t a t i o n  a n d  l a n d  c o v e r  h i e r a r c h i c a l  c l a s s i f i c a t i o n s  ( c . f . ,  A n d e r s o n  e t  a l .

1976) ,  compat ib le  w i th  de ta i led  p lan t  communi ty  c lass i f i ca t ions ,  and usefu l  fo r

land management  purposes .  Vegeta t ion  mapp ing  was conducted  d i rec t l y  on  na tura l

co lo r  a i r  photos  a t  a  sca le  o f  l :12 ,000 and work ing  maps prepared by  d i rec t

t rans fer  on  to  base maps.

Changes in  Cover

Over the fourteen years of the Greenway program some Greenway lands changed

charac ter .  There  have been na tura l  changes in  the  r i ver  w i th  sh i f t s  o f  channe l

and the development as wel l  as the destruct ion of  sand/gravel  bars.  Embankments

have been eroded and point  bars extended. Protect ive structures including

revetments have been emplaced by the U.S. Army Corps of  Engineers.  Farm f ie lds

have encroached on r ipar ian vegetat ion and sand and gravel  extract ion operat ions

have expanded.  Land owners  have a lso  cu t  t imber  w i th in  the  r ipar ian  zone.  In

a  few ins tances ,  res ident ia l  and commerc ia l  use  has  ex tended in to  the  r ipar ian

s t r ip .  A l though the  Wi l lamet te  R iver  Greenway leg is la t ion  addresses  many o f

these man-made changes,  i t  i s  no t  des igned to  p revent  a l l  changes bu t  to  gu ide

land use w i th in  the  Greenway w i thout  in tens i f i ca t ion  o f  use .
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Ident i f icat ion and measurement of  changes in the t ' f i l lamette River Greenway
vegeta t ion  and land coverwerebased on  a  compar ison o f  1972 and l98 l  a i r  photo
imagery .  The '1972 imagery  was taken c lose  to  the  e f fec t i ve  da te  o f  the ' leg is la -
t ive establ ishment of  the Greenway and the l98l  imagery was the most recent ly
ava i lab le .  Photogr :aphs  a t  d i f fe ren t  sca les  and w i th  d i f fe ren t  d is to r t ions  had
to  be  p lan imet r ica l l y  jus t i f ied  on  a  se t  o f  base maps drawn f rom the  

. |976

Wi l lamet te  R iver  Greenway proposa l  book .  The changes were  ident i f ied ,  a rea
determined by  p lan imeter ,  and mapped on  a  separa te  se t  o f  vegeta t ion  and land
cover  change maps.

METHODS

Imagery  Se lec t ion  and Base Map Prepara t ion

Imagery  Se]ec t ion

Ava i lab le  imagery  o f  the  Wi l lamet te  R iver  was inspec ted  a t  the  Por t land
Dis t r i c t  U .S.  Army Corps  o f  Eng ineers  and a t  the  Parks  and Recreat ion  D iv is ion
of  the  Oregon Depar tment  o f  T ranspor ta t ion .  Cons idera t ions  gu id ing  imagery
se lec t ion  inc luded the  need fo r :  comple te  coverage o f  the  r i ver  a long the
Greenway;  s te reo-pa i r  images;  c lear  images;  and imagery  a t  as ' la rge  a  sca le
as  poss ib le .  The read i ]y  ava i lab le  Corps  o f  Eng ineer "s  R iver  Mi le  books  d id
not  p rov ide  su f f i c ien t  image qua l i t y .  Images taken pr r io r  to  the  

. |965 
f lood ing

wou ld  have in t roduced many major  sh i f t s  in  the  course  o f  the  r i ver  and were  no t
cons idered.  Min ima l ly ,  two se ts  o f  imagery  were  sought .  One se t  taken c lose ly
to  the  t ime o f  es tab l i shment  o f  the  Wi l lamet te  R iver  Greenway Program in  

. |967

and a  second se t  taken as  recent ' l y  as  poss ib le .

Four  se ts  o f  imagery ,  however ,  were  used:  (1 )  th i r ty - th ree  or thophotos
appear ing  in  A  Proposa l  fo r r  the  w i l lamet te  R iver  Greenway,  Book  3  (0 regon
Depar tment  o f  T ranspor ta t ion  1976) ;  (2 )  a  se t  o f  1976 na tura l  co lo r  s te reo-pa i r
p h o t o s  a t  a  s c a l e  o f  l : 1 2 , 0 0 0  f o r  v e g e t a t i o n  a n d  l a n d  c o v e r  m a p p i n g ;  ( 3 )  a  s e t
o f  panchromat ic  s te reo-pa i r  photos  taken in  1972 a t  l :48 ,000 fo r  h is to r ic
compar ison;  and (a )  a  se t  o f  co lo r  in f ra red  pos i t i ve  t ransparenc ies  taken in
1981 a t  l :48 ,000 dep ic t ing  present  cond i t ion  o f  the  Greenway.  Tab le  I  summar izes
per t inent  in fo rmat ion  concern ing  th is  imagery .  Spec i f i c  imagery  used is
re fe renced in  Tab le  2 .

7
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Base Map Preparat ion

The Wil lamette River Greenway in Benton and Linn Count ies encompasses

a p p r o x i m a t e l y  6 0  r i v e r  m i l e s  ( R i v e r  M i l e  1 0 8  t o  1 6 7 ,  s e e  F i g u r e  l ) .  F o l l o w i n g

the  genera l  subd iv is ion  o f  the  Greenway in  A  Proposa l  fo r  the  Wi l lamet te  R iver

Greenway, Book 3,29 base maps were prepared for segments of  the Greenway of

about two r iver mi les per segment.  The "Proposal"  reproduced orthophotos,  at  a

sca le  o f  1 :12 ,000,  showed county  and Greenway boundar ies ,  townsh ip  and range

corner  loca t ions ,  r i ver  mi ' le  pos i t ions ,  water / land  boundar ies ,  and major  cu l tu ra l

fea tures  such as  f ie ld  boundar ies  and roads  usefu l  in  reg is te r ing  imagery  and

map. These features were drawn on clear mylar and four copies of  ozal id base

maps were  prepared fo r  subsequent  mapp ing .  The oza l id  p rocess  d id  no t  in t roduce

apprec iab le  d is to r t ion  in to  the  base map cop ies .

For f inal  d isplay two sets of  base maps were prepared. The f i rst  set  of
29 base maps was inked on frosted mylar showing only those features needed to be

displayed in common with both sets.  The second set of  my' lar  base maps was
prepared by  a  photograph ic  t rans fer  ( "washof fs " ) .  The f i rs t  se t  was  used to
produce the vegetat ion and land cover maps and the second set was used for the

change maps.

Vegeta t ion  and Land Cover  Mapp ing

As pre ' l im inary  to  vegeta t ion  mapp ing  and ana lys is  o f  land  cover  change in
the  Wi l lamet te  R iver  Greenway,  a  c lass i f i ca t ion  o f  vegeta t ion  and land cover

was deve loped based on  f ie ld  observa t ions .  A  phys iognomic  vegeta t ion  c lass i f i -

ca t ion  appeared most  appropr ia te  as  i t  was  eas i l y  in te rpre tab le  in  the  f ie ld

and on  aer ia l  photographs  a t  var ious  sca les .  Such a  c lass i f i ca t ion  cou ld  a lso

accomodate more detai led informat ion based on community analysis should th is
da ta  be  deve ' loped a t  a  la te r  da te .  Fur thermore ,  a  phys iognomic  c lass i f i ca t ion
cou ld  be  re la ted  to  a  more  genera l  land  cover  c lass i f i ca t ion ,  fo r  example ,

the  land cover  c lass i f i ca t ion  o f  Anderson e t  a l .  ( . |976) .  The ten  vegeta t ion
and land cover  ca tegor ies  together  w i th  mapp ing  symbols  and representa t ive
s p e c i e s  ( s e e  A p p e n d i x  2 )  i d e n t i f i e d  i n  t h e  W i l l a m e t t e  R i v e r  G r e e n w a y  a r e :



Tab le  2 .  Imagery  used in  ana lys is
[,{i I I anette Ri ver Greenway

of vegetation change
in Benton and Linn

in  the
Count ies .

Map No. R iver  Mi le
Imagery Coveragea _

1972 1976 I 9Bl
(NPPCE ) ( ct^lY-8) ( cENPP )

58
59
60
6 l
62
6 3
64
65
66
68
69
70
71
7 l a
73
74
75
76
78
79
8I
83
84
85
B6
87

1 0 9 - 1 1 0
110- ' i l  I
1 
'12-1 

1 3
1 1 3 - 1 1 5
1 
'14- l  

t  6
1 1 7 - l t B
l t 8 - 1 1 9
120-121
122-124
124-126
126-128
1 2B-l  30
I 30-l 32
I  33- l  34' l  
33-135

I 36-l 38
I 38-l 40
1 40- l4 l
142-145
145-147
I 47- l  50
l 5 l - 1 5 3
I 53- l  55
I  55- l  57
I  57- l  59
I  s9- l  6 l
l 6 l - 1 6 3
1 63-1 65
1 6 6 - 1 6 8

247
248
249
249/253
253/254
254/255
254/255
254/?25
333/332
332/331
332133t
331 /330
331 /330
331 /330
330/329
329/328
329/328
3281327
328/327
327 /326
327 /326
326/325
326/325
325/324
3251324
324/340
324/340
340/341
340/341

2 7 - 7
27-s/27-3
27-3/28-8
28-B/28-6
28-6/28-4
28-2/29-4
29-4/29-6
29-6/29-8
29-8/29-10
29-10/n-7
30-5/30-3
31-s /31-7
3l  -9 l  32- l  I
32- l l  /32-9
32-9/32-7
32-7 /32-5
32-3l33-r 3
33-l l  /33-e
33-e133-7
33-5/33-3
33-3/34-6,4
34-4/3s-6
35-6,4/36- ' l  I
36-il /36-9
36-e136-7
36-7 / 37 -15
37 -13/ 37 -11
37-l  I  /37:7
37-7

633/632
632-631
632-631
631 /674
631 /674
631 /674
674/675
675/627
627 /609
627 /609
627 /609
609/61 0
609/6'10
609/61 0
609/61 0
6r 0/6r r
61 0/6r r
61 0/61 I
611 1620
611 /620
620/618
618/1749
618/174e
618/1749
1749/1748
174811747
1748/1747
1747 /1746
1747 11746

88
89
90

Imagery  coverage is  de ta i led  in  Tab le  l .  Abbrev ia t ions  o f  access ion
numbers  are :  NPPCE = Nor th  Pac i f i c  D iv is ion  Por t land D is t r i c t  Corps  o f
Engineers,  Gl , lY = Greenway, CENPP = Corps of  Engineers North Paci f ic
D i v i s i o n  P o r t l a n d  D i s t r i c t

l 0



ous only i rn a few si tes in
is dominated by Pseudotsuga
andis and infreqGnTjl@
over type are Acer macrophyl lum
story i s compoEEii-of,the-
us  d isco lo r  and Rubus urs inus
aTium spp. and TeTir-ma-

Ta l  I  Dec iduous Fgg$.  (T) .  usua ' l1y  occurs  as  l inear  s t r ips
@ io ' the  . r ,unn6t  w i th  the  dominant  spec ies
Popul us tri chocalp. Fra4inus I ati fol ia and Acer macropiryl I umAre fo-und-In-mlsTnit w E tpp. tou'l.a_ib Fidtr-#di:
Examples of  the understory species ai^e cornus stoloni fera,
Corylus cornuta,  crataegui  dbuqlasi i  un@.

Low Dec iduous Fores !  (L ) .  F rax inus  la t i fo l ia ,  Acer  macrophy l lum,
-qarr.vant!'ake up.Tfi.=is Type. Shrub

luv... is repres.lFdEc_.o.*" rrolooif=.r"u, coryiiri cornuii ana
*+p!g+f:+!pg s,++t 

- 
H.iE *.ffi#:jT6rfj,.

qif f ica dioica.

rspec ia l l y  descr ibes  the
'  Rubus di  scol  or .  41 though
rrown, oGsloii l1y Cratadgus
hor icarpos albus are found.

Nar rowlea f  shru ! -  (N) .  Th is  cover  type  d is t ingu ishes  the  Sa l ix
ff i  

' the 
river's eoge lid p.ripnd"v-li-oin.rtrT..

bod ies .  severa l  spec ies  o f  sa l i i  a re  fbund 'w i th  vary ing  t re igh t .
Low shrubs, crataegus doug'las]T-and lqrqu1 stolonifei.a ind the
grasses Phal aris afrrnd]naEEa-an-d ttordEum-6-raEhv-aniIffi 

- 
ur io-

occur. Tn-ia type Eesia5mhed on TTadilff ino- ihores .

Gra :? l9nd (G) . .  _Grass lands  occur  as  smal l  pa tches  on  re la t i ve ly
s t a b i l i z e d  c o b b l e ,  g r a v e l ,  a n d  s a n d  b a r s  a n d  o n  s i t e s  w i t h  p o o r
dra inage beh ind  na tura l  levees  and f i l l ed- in  oxbows.  Excep l  fo r
the  sporad ic  sa l i x  and popu lus ,  th is  type  is  charac ter ized 'by
Af l rgs t l s  tpp .@,  Avena fa tua ,  carex  spp: ,
Phalar is urrndi@ an?-many annuaT weeas. '

t * *^ ; robb le ,  gnave l  and sand bar  s i tua t ions  occur  in
meanders  and sha l low channe ls  o f  the  main  r i ver  and th is  cover  type
exh ib i ts  h igh  herbaceous s .pec ies  d ivers i ty .  chenopod ium spp. ,
Agrost is spp.,  Artemisia gqlgtas- lgf f i r  pta; ta i lo spp-nd poivq;num
spp. ars common@ Tecentit iormed bars.

A .qr icu l tuF (A) .  As  a  Iand cover  ca tegory ,  agr icu l tu re  inc ludes
a l  I  c r o p  l a n d ,  c u l t i v a t e d  a n d  f a l l o w ,  o r c h a r d i ,  a n d  l i v e - s t o c k
a r e a s .  I n  t h e  s t u d y  a r e a  a g r i c u l t u r a l  l a n d  i s  s e e n  o n  w e l l -
d ra ined s i tes  most ly  a t  the-marg ins  o f  the  Greenway ex tend ing
away from the r iver.

l l



Deve lopment  (D) .  Th is  land cover  type  genera l i zes  a l l  u rban areas ,
se t t lements ,  indus t r ia l  s i tes  inc lud ing  sand and grave l  opera t ions
(0x)  and deve loped recrea t iona l  s i tes .

Water .  The main  r i ver  channe l  and i t s  t r ibu tar ies ,  in te rmi t ten t
water courses, oxbow lakes, and ponds where water remains at  least
dur ing  par t  o f  the  year  a re  cons idered water  bod ies .

The ten cover categor ies were interpreted stereoscopical ly on the 1976

natura l  co lo r  imagery  (1 :12 ,000)  and de l ineated  in  ink  d i rec t l y  on to  c lear  my ' la r

over lays  on  wh ich  water  boundar ies ,  Greenway boundar ies ,  and se lec ted  reg is t ra t ion

fea tures  were  a lso  dep ic ted .  In te rpre ta t ion  was checked in  the  f ie ld  on  many

occas ions  assur ing  accuracy .  The de l ineat ions  were  subsequent ly  t rans fer red  to

a  se t  o f  inked my lar  base maps produc ing  the  se t  o f  29  "h l i l l amet te  R iver  Greenway

Vegeta t ion  and Land Cover "  maps appear ing  in  Append ix  1 .

Vegetat ion and Land Cover Change

Change In te rpre ta t ion  and Mapp ing

Five categor ies of  cover were mapped independent ' ly  based on the 1972 and
l9B l  imagery ,  respec t ive ly .  The mapp ing  ca tegor ies  were :  aggregated  vegeta t ion
(combin ing  con i fe rous  fo res t ,  ta l l  dec iduous  fo res t ,  low dec iduous fo res to
nar rowlea f  shrub ,  b road lea f  shrubo and grass land) ;  deve lopment  (Uot f r  u rban/

indus t r ia l  and sand and grave l  opera t ions) ;  agr icu l tu re ;  sand bar ;  and water .
Because of  d i  f ferent imagery character ist ics,  d i f ferent interpretat ion
techn iques  were  used.

These f ive categor ies were interpreted on the 19Bl color infrared imagery

and projected by a Houston Fear less Corp. Var iscan Mark I I  projector onto the
o z a l i d  b a s e  m a p s  a t  a  s c a l e  o f  l : 1 2 , 0 0 0 .  T h e  p r o j e c t o r  m a g n i f i e d  t h e  p o s i t i v e

color t ransparencies approximately 
'12 

t imes onto a f rosted screen.

The f ive cateEories above were also interpreted on the 1972 black and
white imagery and transferred by a Bausch and Lomb Zoom Transferscope onto a
second se t  o f  oza l id  base maps.  D is to r t ion  in  the  en la rgement  and t rans fer
was min imized by  us ing  the  center  por t ion  o f  the  photographs .



Changes in aggregated vegetat ion cover f rom'1972 to 1981 were determined by

compar ing  matched pa i rs  o f  de l ineated  oza l id  maps fo r  those years  over  a  l igh t

tab le .  Changes were  ident i f ied  and mapped on to  a  th i rd  se t  o f  oza l id  base maps

mak ing  conc ise  " l , l i l l amet te  Greenway Vegeta t ion  Change"  maps.  A  se t  o f  29  change
maps was then inked and appear here in Appendix 1 matched with the cover maps.

Area Determinat ion

Area o f  vegeta t ion ,  land  cover ,  and changes w i th in  the  Greenway were
measured w i th  a  Sc ien t i f i c  Accessor ies  0orpor ra t ion  Son ic  E ig i t i z ing  P lan imeter .
Each area  was usua l ly  measured th ree  t imes w i th  a t ten t ion  pa id  to  cons is tency  in
p lan imeter ing  be fore  record ing  d ig i ta l  ou tpu t .  Map areas  in  square  cent imeters
were  conver ted  to  hec tares  and acres .  The d ig i t i z ing  o f  a reas  o f  over lap  on  the
maps was avo ided and most  maps show a  "ve i l  l i ne"  represent ing  the  l im i t  o f
coverage for a given map.

First ,  the total  Greenway area for each county was measured. Area of  water,
sand baro  aggregated  vegeta t ion ,  agr icu l tu re ,  and deve lopment  was measured on
e a c h  o f  2 9 0  1 9 8 1  v e g e t a t i o n  a n d  l a n d  c o v e r  o z a l i d  m a p s  ( s c a l e  l : . | 2 , 0 0 0 ) .  T h e
sum of these f ive categor ies was checked against  the total  Greenway area for
accuracy.  Second, the areas o. f  vegetat ion and land cover change were measured
on the 29 ozal id change maps. The areas of  the 1972 vegetat ion and land cover
were determined by adding the'198' l  areas to the measured changes rather than
repeat ing  the  ted ious  p lan imeter ing  fo r  the  1972 maps.

L imi ta t ions  and Emors

Over  the  s tudy  per iod ,  1972-1981,  changes w i th in  the  Greenway are
ant ic ipa ted  due to  sh i f t s  in  r i ver  channe l  o  e ros ion ,  san_d bqr - ,despos i t ion ,
encroach ing  agr icu l tu re  and deve lopment ,  and revegeta t ion  o f  abandoned f ie lds .
Assess ing  changes re la ted  to  r i ver  channe l  sh i f t s  posed a  prob lem because the
three sets of  imagery were taken at  d i f ferent t imes of  the year meaning that the
leve l  and ex ten t  o f  the  r i ver  was  d i f fe ren t  in  each se t  o f  imagery .  Nonethe less ,
ne t  ga in / loss  o f  aggregated  vegeta t ion  re la ted  to  d i f fe rences  o f  water  leve l
appeared to  be  smal  l .

Changes due to  encroachment  o f  agr icu l tu re  and/or  deve lopment  cou ld  eas i l y

t 3



be observed and measured,  espec ia l l y  when the  imagery  was, reg is te red  w i th  respec t

to roads, f ie l  d boundar ies,  houses and other permanent features.  0n the other

hand,  revegeta t ion  o f  agr icu ' l tu ra l  land  (secondary  success ion)  was d i f f i cu l t  to

dep ic t  un less  the  success ion  was we l l  underway by  1972.

Three k inds  o f  poss ib le  e r ro rs  were  recogn ized in t r ins ic  to  the  techn iques

used in  th is  research :  base map er ro rs ,  in te rpre ta t ion  er ro rs ,  and p lan imeter ing

er rors .  S ta t i s t i ca l  ana lys is  cou ld  on ly  be  made o f  p lan imeter ing  er ro rs  and d id
not  seem to  be  wor thwh i le  de termin ing  a lone.

T i l t - induced d is to r t ions  were  no t iced  in  the  pub l ished Greenway photo  maps

and there fore  use  o f  these maps in t roduced p lan imet r ic  e r ro rs .  These k inds  o f
errors would be minor wi th respect to cover changes in the Greenway. Opt ical
distort ion of  the'proiected image of  the 1972 photos wi th the Zoom Transferscope
occur red  bu t  were  min imized by  l im i t ing  the  v iew to  the  cent ra l  a rea  o f  the
photo .  D is to r t ions  a lso  occur red  in  p ro jec t ing  the  1981 t ransparenc ies  in  the
Variscan but were minirnized through frequent reregistrat ion wi th respect to
s tab le  landscape fea tures ,  and us ing  the  1976 photos  as  a  c ross  check .

In te rpre ta t ion  o f  a i rphotos  is  a lways  er ro r  p rone bu t  f ie ld  check ing  a t  a
number  o f  s tages  in  the  research  reduced th is  k ind  o f  e r ro r .  Sp l i t  vegeta t ion
types  were  o f ten  no ted  and de l ineated ,  e .g . ,  a  mix tu re  o f  low dec iduous fo res t
and grass land.  We found d i f f i cu l ty  in  d is t ingu ish ing  ' low 

dec iduous fo res t  f rom
ta l1 ,  namowleaf  shrub  f rom broad,  and sand bar  f rom grass land.  However ,  none
of  these prob lems in  ident i f i ca t ion  in te r fe red  w i th  the  main  ob jec t ive  o f  the
research which was to determine changes in cover in the Greenway.

Errors in p ' lanimeter ing were reduced by repeat ing area determinat ions
three  t imes.  When dev ia t ions  occur red  in  excess  to  th ree  percent  s t i l l  more
measurements were run.
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RESULTS

Vegeta t ion  and Land Cover

Ten cover c lasses are mapped for the Benton and Linn County port ions of
the  Wi l lamet te  R iver  Greenway and appear  in  Append ix  I  as  a  se t  o f  29  maps showing

shor t  segments ,  each cover ing  about  two r i ver  mi les .  Typ ica l  c ross-sec t ions  are
i l l u s t r a t e d  i n  F i g u r e s  2 , 3  a n d  4 .  D e t a i l e d  q u a n t i t a t i v e  v e g e t a t i o n  a n d  f l o r i s t i c

descr ip t ions  have no t  been a t tempted.  A  f lo r i s t i c  l i s t  o f  common p lan ts  compi led

for  each vegeta t ion  type  and sand bar  cover  i s  g iven  in  Append ix  2 .

For the purposes of  analysis and measurement,  the s ix mapped vegetat ion
cover types were aggregated. The areas of  water,  aggregated vegetat ion,  sand
bar ,  agr icu l tu re  and deve lopment  a re  g iven fo r  1981 by  county  in  Tab le  3 .  0 f
the Greenway area studied 24 percent was natural  water bodies,  39 percent

aggregated  vegeta t ion ,  3  percent  sand bar ,27  percent  agr icu l tu re ,  and 7  percent

o ther  deve lopment .

Coni  ferous Forest

0 f  very  l im i ted  d is t r ibu t ion  in  the  Greenway,  con i fe rous  fo res t  occup ied
the  h ighes t  e leva t ions  and typ ica l l y  was  dominated  by  Doug ' las - f i r  (Pseudotsuga

menz ies i i ) .  Grand t i r  (Ab ies  grand is )  somet imes occur red  as  reproduc t ion  and was
also represented by a few large trees. 0ther associated trees were: Oregon
whi te  oak  (Quercus  gar ryana) ,  b ig lea f  map ' le  (Acer  macrophy l lum)  and sccas iona l ' l y
ponderosa p ine  (P inus  ponderosa) .  Unders to ry  shrubs  inc luded haze" lnu t  (Cory lus

cornuta) and snowberry (Symphoricarpos albus) and the herb layer was marked by
sword  fe rn  (Po lys t i chum muni tum) ,  spr ing  beauty  (Mont ia  s ib i r i ca)  and sa la l
(Gau l ther ia  sha l lon) .  Con i fe rous  fo res t  se ldom occup ied  more  than a  few acres
al though i t  became a dominant cover away from the r iver.  Isolated coni fers were
found in  the  low dec iduous fo res t ,  par t i cu la r ly  g rand f i r .

Ta l l  Dec iduous Fores t

This type

o c c u p y i n g  o l d
marked by ropy

typ ica l l y  was  s i tua ted  as  a  nar row

s l i p - o f f  s l o p e s  a n d  n a t u r a l  l e v e e s .
topography  cons is t ing  o f  r idges  and

s t r ip  para l le l  to  the  r i ver

0 f ten  th is  r ipar ian  zone was

swales  runn ing  a long the
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Table 3.  Area of  aggregated vegetat ion and
River Greenway in Benton and Linn

land cover  in  the  Wi l lamet te
Count ies  in  l98 l  in  acres .

County water f:3:"n' Agr i  c . Deve l  op .
Total  Percent
Greenway of
Area Greenway

San d
B a r

Benton

Li  nn

I , 3 2 1

I , 7 l g

2 ,123

2 , 9 1 5

1 , 3 7 . |

2 ,139

508

384

5 ,504

7,309

l 8 l

1 5 3

43

5 7

Tota I

Percent
o f
Greenway

3 , 0 3 9

23.7

5 ,039

3 9 . 3

3 , 5 0 9

2 7  . 4

l 2  , g l  3

1 0 0

334

2 . 6

893

7 . 0

1 0 0

1 6



r i ver ,  the  r idges  fo res ted  by  la rge ,  fas t -g rowing  b lack  popu lar  (Popu lus  t r i cho-
carpa) ,  the  swa les  dense ly  covered w i th  reed canarygrass  (Pha lar is  a rund inacea) .
0f ten there were two to three such r idge systems and movement through this type
was qu i te  easy .  Typ ica l  t ree  he igh t  w i th in  th is  cover  was l l0  fee t  (3am) .  Ta l l
deciduous forest  was among the least  d iverse of  the cover types ref lect ing the
s t rong dominance by  t rees  and grass  and the  impact  o f  f lood ing  dur ing  w in te r .
The type typical ly lay between the narrowleaf shrub and low deciduous forest .

Low Deciduous Forest

Commonly  found in  ample  areas  s l igh t ' l y  d is tan t  f rom the  r i ver  beh ind  na tura l
levees  and ar t i f i c ia l  reve tments  and occupy ing  broad depress ions  wh ich  are
f requent ly  f looded in  w in te r ,  low dec iduous fo res t  i s  the  most  ex tens ive  vegeta-
t i ve  cover  in  the  Greenway.  Typ ica l  pos i t ions  fo r  th is  cover  a re  i l l us t ra ted  in
the  Ha l fmoon Bend t ransec t  (F igure  2)  and Sam Daws Bend t ransec t  (F igure  3) .
The type may be  dense ly  fo res ted  bu t  usua l ly  has  open ings  o f  a  quar te r  o f  an
acre  in  s ize .  Tree  he igh t  averages  50  fee t  ( l7m) .  Topography  is  re la t i ve ly
I  evel  .

Because o f  i t s  ex tens iveness  and pa tchynessn the  type  exh ib i ted  cons iderab le
spec ies  r i chness .  The dominant  t ree ,  by  fa r ,  was  0regon ash (Frax inus  la t i fo l ia )
bu t  b ig lea f  map ' le  (Acer  macrophy l lum) ,  b lack  pop lar  (Popu lus  t r i chocarpa) ,  and an
occas iona ' l  g rand f i r  (Ab ies  grand is )  con t r ibu ted  to  the  dense canopy.  Because
t h e  t y p e  i s  f l o o d e d ,  i t  i s  l a t e  t o  " l e a f - o u t "  a n d  w i t h  i n c r e a s e d  l a t e  s p r i n g
l igh t  and h igh  so i l  mo is tu re ,  a  dense tang led  unders to ry  i s  common inc lud ing
haze lnu t  (Cory lus  cornu ta) ,  snowber ry  (Symphor icarpos  a lbus) ,  sa lmonber ry  (Rubus
s p e c t a b i l i s ,  D o u g ' l a s ' s p i r a e a  ( S p i r a e a  d o u g l a s i i ) ,  H i m a l a y a n  b ] a c k b e r r y  ( R u b u s
d i s c o l o r ) ,  D o u g l a s '  h a w t h o r n  ( C r a t a e g u s  d o u g l a s i i )  o  a n d  t r a i l i n g  b l a c k b e r r y
(Rubus urs inus) .  The herb  layer  i s  pa tchy  and in  p laces  is  occup ied  by  sedge
( C a r e x  s p p . ) ,  f r i n g e c u p  ( T e l l i m a  g r a n d i f l o r u m ) ,  b e d s t r a w  ( G a l i u m  s p p . ) ,  p a c i f i c

water l  eaf  (Hydrophyl  I  um tenui  pes )  ,  spr ing beauty,  Cooley's hedgenett l  e (Stachys
c o o l e y a e ) ,  s t i n g i n g  n e t t l e  ( U r t i c a  d i o i c a )  a n d  y e l l o w  v i o l e t  ( V i o l a  g l a b e l l a ) .

Nar rowlea f  Shrub

S t a b i l i z e d  c o b b l e o  g r a v e l  a n d

dense  w i l  l ow  th i cke t .  The  th i cke t

sand bars and strands are covered by th is
merges  in to  the  ta l l  dec iduous  fo res t  and,
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toward  the  r i ver ,  in to  sand bar .  Many o f  the  w i ' l l ows approach t ree  he igh t  bu t
the spreading form from a central  crown remains a shrub pattern.  Several  species
o f  w i l l o w  c o n t r i b u t e  t o  t h e  t h i c k e t :  S a l i x  f ' l u v i a t a l i s ,  S .  l a s i a n d r A ,  S .  r i g i d a ,

l .  s e s s i l i f o l i a ,  ! .  s c o u l e r i a n a ,  a n d  S .  s i t c h e n s i s .  A d d i t i o n a l l y ,  s n o w b rberry
(symphor icarpos  a lbus)  and Doug las '  hawthorn  (Cra taegus doug las i i )  a re  commonly
encountered. The understory is f requent ly almost completely dominated by reed
canarygrass  (p f ra ta r is  a rund inacea) .  Th is  cover  type  is  dependent  on  the  h igh
mois tu re  cont r ibu ted  by  the  r i ver  and res is ts  de format ion  by  annua l  w in te r
i n u n d a t i o n .

Broad lea f  Shrub

Deve loped on  h igher  d is tu rbed ground than suppor ts  the  nar r rowlea f  shrub ,
this cover type is common at  the margins of  the low deciduous for:est .  Vir tual ly
impenet rab ' le ,  the  assemblage is  a rmored by  thorny  shrubs ,  the  most  p rominent  o f
wh ich  are  H imalayan b lackber ry  (Rubus d isco lo r ) ,  evergreen b lackber : ry  (R.
lac in ia tus) ,  sa lmonber ry  (& .  spec tab i l i s ) ,  Nootka  rose  (Rosa E! !ana)  ana
D o u g l a s '  h a w t h o r n  ( C r a t a e g u s  d o u g l a s i i ) .  B e c a u s e  o f  t h e  d e n s e  t a n g l e  o f  s h r u b s ,
unders to ry  i s  typ ica ] ly  very  sparse .  The shrub  type  occup ies  areas  o f  c leared
low dec iduous fo res t  and abandoned agr icu l tu ra l  land .  A l though human d is tu rbance
sets  the  s tage fo r  the  es tab l i shment  o f  th is  cover ,  i t  a lso  na tura l l y  co ' lon izes
d i s t u r b e d  s i t u a t i o n s  a l o n g  t h e  r i v e r  o n  n o n - s a n d y  s o i l s .

Grass l  and

Two k inds  o f  g rass ' land  were  ev ident :  ( l )  a  r i ver  marg in  g rass land
dominated  by  reed canarygrass  (pha la r is  a run .d inacea)  and (2 )  a  d ry  g rass land
occupying former bars and strands, now wel l  removed from the r iver.  The
second type has  o f ten  been used fo r  sheep or  ca t t le  g raz ing  and inc ludes  many
a l ien  spec ies .  Common spec ies  on  the  dry  g rass land inc lude s i l vergrass  (A i r .a
caryophy l lea) ,  so f t  b rome (Bromus mo ' l l i s ) ,  r . ipgu t  b rome (1 .  r tg iaus) ,  and s ix -
week fescue (Fes tuca  bromoides) .

S a n d  B a r

0 f  the  Greenway cover  types ,  the  sand bar ,  inc ' lud ing  a  range o f  sed iment
s ize  f rom cobb le  to  coarse  sand,  was most  f lo r i s t i ca l l y  d iverse  bu t  there  was
l i t t l e  i n t e g r a t i o n  a m o n g  t h e  e s t a b l i s h e d  p l a n t s .  T h i s  h a b i t a t  i s  s u b m e r g e d
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unt i l  m id-June and,  as  the  water  recedes,  f resh  subs t ra te  i s  exposed to  annua l
p lan t  co lon iza t ion .  Among the  numerous  spraw ' l ing  herbs  were  Mex ican tea
(Chenopod ium ambros io ides) . ,  wh i te  goosefoo t  (C.  a lbum) ,  dog fenne l  (Anthemis
c o t u l a ) ,  w h i t e  s w e e t - c l o v e r  ( M e l i l o t u s  a l b a ) ,  r i b w o r t  p l a n t a i n  ( p l a n t a g o
lanceo la ta ) ,  and hear tweed (Po lygonum pers icar ia ) .  Th is  type  represented
f resh ly  fo rmed low bars  and s t rands ,  wh ich  were  essent ia l l y  uns tab i l i zed  in
cont ras t  to  the  more  s tab i l i zed ,  h igher  nar rowlea f  shrubs  dominated  by  w i l low.

Aqr icu l tu ra l  Cover

Most ly  in  the  fo rm o f  c ropped or  p ' lowed f ie lds ,  agr icu l tu ra l  use  and
assoc ia ted  t i le  d ra inage were  c lear ly  in te rpre tab le  on  a l l  imagery .  There  were
relat ively few orchards and caneberry farms. When a farmstead was associated
wi th  agr icu l tu ra l  f ie ld :  o r  pas ture ,  the  area  was mapped agr icu l tu ra l ,  no t
deve lopment .  Agr icu l tu ra l  land  was most ly  on  h igher  land and occas iona l ' l y
approached the  r i ver  edge on  undercu t  s lopes  (ou ts ide  o f  a  meander  bend)  o r
where  the  r i ver  channe l  was  inc ised as  can be  seen in  the  Ingram Is land t ransec t
(  F i  gure  4)  .

Devel opment

Developed land was relat ively minor in the Greenway. Most developments
were  sand and grave l  opera t ions  wh ich  occur red  a t  a ' l l  e leva t ions  and invo lved
much vegeta t ion  remova l ,  depos i t ion  o f  mater ia l  in  excavated  ponds,  roads ,
p i les  o f  sor ted  and unsor ted  sand and grave l ,  and occas iona l  s t ruc tu res  and
machi nery.

Vegetat ion and Land Cover Change

Cover Changes

Vegeta t ion  and land cover  change f rom 1972 to  
' |981  

w i th in  the  Benton  and
L inn  County  sec t ions  o f  the  Wi l  lamet te  R iver  Greenway are  mappe d  on  29  sheets ,
each cover ing  about  two r i ver  mi les  (Append ix  1 ) .  These changes are  sumnar ized
by  county  in  F igure  5  and Tab le  4 .

In  1972 w i th in  the  s tudy  area ,  aggregated  vegeta t ion  (compr is ing  con i fe rous
fores t ,  ta l l  dec iduous  fo res t ,  low dec iduous fo res t ,  nar rowlea f  shrub ,  b road lea f
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Table 4.  Area in acres
to  l98 l  in  the

cover types and
River Greenway

cover- type change, 1972
in  Benton  and L inn  Count ies .

of  selected
Wi I I amette

Sand &
Gravel Other Total AggregatedAqricul ture Operations DevJiopment Developnent veqetation

Year/County

1972 Benton

L i n n

I , 0 0 ]

1 , 9 4 2

215

123

227

1 6 8

442 2,559

291 3,205

Tota'l 2,943 338 395 733 5 ,764

1981 Benton

L i n n

I , 3 7 . |

2 ) ' t 3 9

281
.|83

227

201

508

384

2, '123

2,915

Total 3,5. |  0 428 892464 5,039

Loss Benton

L i n n

0

0

0

0
436

290

0

0

Total
726

Gain Benton

L i n n
0

0

66

9333

66

60

370

197

Total 567 1 5 933126
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shrub and grass land)  occup ied  5 ,764 acres ;  agr icu l tu re  2 ,932 acres ,  deve lopment
734 acres  ( tan te  4 ) .  F rom 

. |972 
to  198. | ,  a rea  o f  aggregated  r ipar ian  lvegeta t ion

in  bo th  count ies  was d imin ished a t  the  expense o f  ga in  in  bo th  agr icu l tu ra l  cover
and deve lopment .  A  to ta l  o f  726 acres  o f  r ipar ian  vegeta t ion  was los t ,  436
acres  in  Benton  County  and 290 acres  in  L inn  County .  0 f  the  to ta l  loss ,  567
acres was encroached upon by agr icul tural  land use and 

. |59 
acres by development,

most ly  by  sand and grave l  opera t ions  ( . |26  acres) .

Di f ferences exist  between Benton and Linn Count ies in terms of  r ipar ian
vegeta t ion  los t .  0 f  the  to ta l  Greenway r ipar ian  vegeta t ion  area  los t  in  the
two count ies ,60  percent  was  los t  in  Benton  County  (436 acres)  wh ich  cons t i tu ted
8 percent of  the County Greenway area. 0f  th is loss,  85 percent was converted
to  agr icu l tu re  (370 acres)  and l5  percent  to  sand and grave l  opera t ions  (66

acres) .  For  L inn  County ,2gO acres  o f  r ipar ian  vegeta t ion  were  los t  account ing
for  4  percent  o f  the  County  Greenway area .  0 f  th is  loss ,68  percent  (197 acres)
was c leared  fo r  agr icu l tu re ,2 l  percent  fo r  sand and grave ' l  opera t ions ,  and l l
percent for  other devel  opments.

I f  one d iscounts  the  subs tan t ia l  a rea  o f  water  in  the  Greenway o f  3 ,039
acres  in  bo th  count ies ,  to ta l  convers ion  o f  aggregated  r ipar ian  vegeta t ion  to
non- r ipar ian  cover  o f  726 acres  cons t i tu ted  7 .4  percent  o f  the  Greenway ' land
area. For Benton County a conversion of  436 acres re.presented 10.4 percent of
the County Greenway land area and for Linn County a loss of  290 acres represented
5.2 percent of  the County Greenway land area.

Changes were  ta l l ied  in  each county  by  r i ver  mi le  and appear  in  Tab le  5
and F igure  6 .  Most  changes in  Benton  County  were  be tween R iver  Mi le  127 and
1 4 1 .  C o r v a l l i s  i s  l o c a t e d  a t  R i v e r  M i l e  1 3 . | . 5 .  M o s t  o f  t h e  l o s s  o f  r i p a r i a n
vegeta t ion  took  p lace  to  the  south  o f  Corva l l i s .  For  L inn  County ,  most  losses
of Greenway vegetat ion occurred between River Mi le 122 and 126. Albany is
l o c a t e d  a t  R i v e r  M i l e  l l 9 .  I n  a d d i t i o n  t o  t h e s e  l o s s e s  i m m e d i a t e l y  s o u t h  o f
A lbany ,  a  ma jor  L inn  County  loss  in  vegeta t ion  occur red  a t  R iver  Mi le  138.
A l ienat ion  o f  Greenway vegeta t ion  there fore  appears  cor re la ted  w i th  p rox imi ty
to  u rban centers  bu t  a  cor re la t ion  re la t ionsh ip  was no t  deve loped in  th is  repor t .
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Table 5.  Area in acres by River Mi le of  aggregated r ipar ian vegetat ion
in 1972 and 1981 and area of  veg6iat ion converted to igr icul ture
and development f rom l97z to 1961 in the wi l lamette River
Greenway in Benton and Linn Count ies.

Approx.
Map Biver
No. a !fi1e

Beqtqn County L!!Iq €ounty

L972 1981 ChAnge l.'972 1981- Change

58 109-110
59 l_10-1L1
60 112-113
61 113-115
62 u4-116
63 117-118
64 118-119
65 L20-L2L
66 L22-124
68 L24-L26
69 t26-t28
70 128-130
7I t 30-132
7La 133-l-34
73 133-135
74 l_36-138
75 138-140
76 140-141
78 L42-L45
79 L4s-L47
81 147-150
83 151-153
84 153-155
85 155-157
86 157-L59
87 159-161
88 1.61-163
89 163-165
90 166-L68

126 .7  L26 .7
78 .1_  77 .O
3 5 . 6  3 5 . 6
49.5 49.5
44.5 4L.3
7 4 . 8  7 0 . 8
L7 .2  L7  .2
5 3 . 5  5 3 . 5

s44 .L  437 .3
1 5 5 . 9  L 4 2 . 3
8 5 . 7  7 3 . 4
5 6 . 8  5 6 . 8
6 8 . 0  6 8 . 0

9 . 0  9 . 0

2 5 . 8  2 s . 8
185 .7  110 .0

42.9 42.L
294.6 243.9
97 .2  97 .2

171 .6  L67 .2
L99  .6  199 .6
t23.3 109.8
9 6 . 8  9 6 . 8

121 .0  12L .0
66.2 65.2

L01 ,2  101 .2
162.9 160.3
L24.5 124.5

4 0 . 0
12,2
9L.2
64 .L

L 2 6 . 3
s 0 . 4
s 5 . 8
5 8 . 3
7 L . 2

2 4 2 . 4
3s.4
3 s " 3

1 0 2 . 3
3 L 7 . 8

59 .2
184 .9
5 4 . 0

296.0
98 .7

2L0.4
1 2 5 . 8

98.7
3 3 . 8

'0,- '

gg]
L2.2
9L.2
64 .2

L 2 3 . 8
5 0 . 4
5 5 . 8
4 8 . 8
7L.2

2 2 A , 7
34 .3
3 5 . 3
8r-.  7

23L .3
54 .9
73 .6
34.5

1 9 2 . 8
8 9 . 1

1 9 0 . 6
I_21.0
9 6 . 9
3 3 . 8
tt_,

o .n
0
0
0
2 . 5
0
0
9 . 5
0

2 L . 7
1 .1_
0

2A-6
8 5 . 5

4 . 3
111 .3

1 9 . 5
I 0 3 . 2

9 , 6
1 9 . 8
4 . 8
1 . 9
0

': '

0
1 . L
0
0
3 . 2
4 . 0
0
0

105.8
L4.6
L 2 . 3
0
0
0

0
7 6 . 7
0 . 8

5 0 . 7
0
4 . 4
0

1 3 . 5
0
o
0
0
2 . 6
o

Total 2568.L 2t32.4 4 3 5 . 8 32t4.7 2924.0 290.7

" Rrf.r" to mao ntrmber
way, Book 3" (Oregon

Ln "A Proposal- for the WiLlarnette River Green-
Department of Transportat ion 1976).
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The changes mapped and measured were major al terat ions of  the Greenway

vegetat ion.  Many si tuat ions were observed where Greenway vegetat ion was
degraded bu t  no t  e l im ina ted  dur ing  the  s tudy  per iod .  For  example ,  an  area  in
L inn  County  near  R iver  Mi le  

. |31  
was a l te red  by  c lear ing  bu t  comp ' le te  convers ion

was not achieved and therefore th is area was not mapped as a loss" Most common
in  th is  respec t ,  was  se lec t ive  remova l  o f  la rge  t rees  (Utack  pop ' la r ,0 regon ash
and b ig lea f  map le) .  The es t imates  o f  vegeta t ion  remova l  in  the  Wi l lamet te  R iver
Greenway in th is report  are therefore conservat ive.

SUMMARY

Changes in  vegeta t ion  and land cover  fo r  1972 to  l98 l  in  the  Benton  and L inn
County  por t ions  o f  the  Wi l lamet te  R iver  Greenway were  s tud ied  by  examin ing  a
t ime ser ies  o f  aer ia l  photographs .  Se lec ted  f ie ld  check ing  ver i f ied  vegeta t ion
and land cover  and change.

R ipar ian  vegeta t ion  and land cover  was c lass i f ied  in to  ten  cover  types :
Con i fe rous  Fores t ,  Ta l l  Dec iduous Fores t ,  Low Dec iduous Fores t ,  Nar rowlea f  Shrub,
Broad lea f  Shrub,  Grass land,  Sand bar ,  Agr icu l tu re ,  Deve lopment ,  and Water .  These
types  were  mapped based on  a  se t  o f  na tura l  co lo r  imagery  (sca le  l :12 ,000)  taken
i n  

. | 9 7 6  
a n d  a  s e t  o f  c o l o r  i n f r a r e d  i m a g e r y  t a k e n  i n  l 9 8 l  ( s c a l e  l : 4 8 , 0 0 0 ) .  A

resu l t ing  ser ies  o f  29  vegeta t ion  and land cover  maps are  g iven in  Append ix  l .
These ten  cover  types  were  a lso  used in  the  in te rpre ta t ion ,  ana lys is ,  and
mapp ing  o f  cover  change f rom 

. |972 
to  

. |981.

Vegeta t ion  and land cover  change maps were  deve loped by  sequent ia l  mapp ing .
F ive  ca tegor ies  o f  cover  were  in te rpre ted  and de l ineated  based on  1972 b lack
and wh i te  imagery  (sca le  l :48 ,000)  and l98 l  co lo r  in f ra red  pos i t i ve  t ranspar€ncy
imagery  (sca le  l :48 ,000) .  The f i ve  mapp ing  ca tegor ies  were :  ( l )  aggregated
vegeta t ion  cover  (con i fe rous  fo res t ,  ta l l  dec iduous  fo res t ,  1ow dec iduous
fores t ,  namowl  ea f  shrub ,  b road l  ea f  shrub ,  and grass ' l  and)  ;  (Z  )  agr i  cu l  tu re  ;
( 3 )  d e v e l o p m e n t  ( i n c l u d i n g  s a n d  a n d  g r a v e l  o p e r a t i o n s ) ;  ( 4 )  s a n d  b a r  ( i n c l u d i n g
cobb le ,  g rave l  and sand) ;  and (5 )  water .  Two se ts  o f  in te r im maps o f  29  sheets
each were  prepared independent ly  fo r  1972 and 1981 on  oza l id  base maps.  Areas
of the above f ive mapping categor ies were determined on each sheet by planimeter
f o r  l 9 B l .  T h e  

. | 9 7 2  
a n d  

. | 9 8 1  
i n t e r i m  m a p s  w e r e  t h e n  s u p e r i m p o s e d  o n  a ' l i g h t  t a b l e
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and change in  the  f i ve  mapp ing  ca tegor ies  d isp layed on  a  th i rd  se t  o f  base maps.

Th is  se t  o f  29  vegeta t ion  and land cover  change maps appears  in  Append ix  I

matched w i th  vegeta t ion  and land cover  maps.  Area  o f  vegeta t ion  and land cover

change from I  972-1 981 was measured by planimeter.

The to ta l  Greenway area  s tud ied  encompassed 12 ,813 acres  w i th  5 ,505 acres
in  Benton  County  and 7 ,308 acres  in  L inn  County .  For  bo th  count ies  f rom 

. |972

to  198. | ,726 acres  o f  aggregated  r ipar ian  vegeta t ion  was conver ted  to  agr icu l tu re
and deve ' lopment .  More  than 60  percent  o f  th is  loss  was in  Benton  County .  About
78 percent of  the converted r ipar ian vegetat ion area in both count ies was
encroached upon by  agr icu l tu re ;370 acres  in  Benton  County  and 197 acres  in  L inn
County  be ing  changed to  agr icu l tu ra l  use  over  the  s tudy  per iod .  A  to ta l  159
acres  was a l te red  by  deve lopment  most  o fwh ich  was sand and grave l  opera t ions .

2 8



LITERATURE CITED

Amer ican F isher ies  Soc ie tyo  Western  D iv is ion .  
. |980 .  

Pos i t ion  paper  on  management
and protect ion of  western r ipar ian stream ecosystems. Port land, Americ in
F isher ies  Soc ie ty ,  t ^ les te rn  D iv is ion .

A n d e r s o n ,  J . E . ,  E . E .  H a r d y ,  J . T .  R o a c h ,  a n d  R . E .  l , l i t m e r .  1 9 7 6 .  A  l a n d  u s e  a n d
land cover  c lass i f i ca t ion  sys tem fo r  use  w i th  remote  sensor  da ta .  U.S.
Geo log ica l  survey  Pro fess iona l  Paper  964.

B a u e r ,  W e b b  S t e r ' l i n g .  1 9 8 0 .  A  c a s e  a n a l y s i s  o f  0 r e g o n ' s  W i l l a m e t t e  R i v e r
Greenway Program.  Ph.D.  Thes is ,  Oregon Sta te  Un ivers i ty ,  Corva l l i s .

Coward in ,  Lewis  M. ,  V i rg in ia  Car te r ,  F ranc is  C.  Go le t ,  and Edward  T .  LaRoe.
1979.  C lass i f i ca t ion  o f  wet lands  and deepwater  hab i ta ts  o f  the  Un i ted
S t a t e s .  u . s . D . I . ,  F i s h  a n d  t l l i t d l i f e  s e r v i c e  ( F W S / 0 B S - 7 9 / 3 1 ) .

Frank' l in. ,  Jerry F.  and C.T. Dyrness. 
. |973. 

Natural  vegetat ion of  Oregon and
Wash ing ton .  U.S.D.A.  Fores t  Serv ice  Gen.  Tech.  Rep.  pNt , l -8 .

Ha1 '1 ,  Made l ine  J .  1976.  Pre l im inary  inventory  and ana lys is :  Sant iam Bar
proposed na tura l  a rea  preserve .  (Unpub l ished research  paper  in  f i1e ,
Dept .  o f  Geography ,  0 regon Sta te  Un ivers i ty ,  Corva l l i s ) .

H i tchcock ,  C.  Leo and Ar thur  Cronqu is t .  1973.  F lo ra  o f  the  Pac i f i c  Nor thwest .
Un ivers i ty  Wash ing ton  Press ,  Seat t le .

Johnson,  R.  Roy  and Da le  A .  Jones ,  eds .
mana gement iof  r i  par i  an habi  tat  :  A
Gen.  Tech.  Rep.  RM-43.

1977.  Impor tance,  p reserva t ion  and
sympos ium.  U.S.D.A.  Fores t  Serv ice

Johnson,  R.  Roy  and J .  F rank  McCormick ,  eds .  1979.  S t ra teg ies  fo r  p ro tec t ion
and management  o f  f loodp la in  wet lands  and o ther  r ipar ian  ecosys tems.
U.S.D.A.  Fores t  Serv ice  Gen.  Tech.  Rep.  l . l0 - lZ .

Meehan,  l , { i l l i am R. ,  F reder ick  J .  Swanson and James R.  Sede l l .  1977.  In f luence
of_r ipar ian  vegeta t ion  on  aquat ic  ecosys tems w i th  par t i cu la r  re fe rence to
sa lmon id  f i shes  and the i r  food supp ly .  In :  Impor iance,  p reserva t ion  and
management  o f  r ipar ian  hab i ta t :  A  sympos ium.  U.S.D.A.  Fores t  Serv ice
G e n .  T e c h . R e p .  R M - 4 3 ,  p . 1 3 7 - 1 4 5 .

Nat iona l  Research  Counc i l  {U .S. ) t  Commi t tee  on  Impacts  o f  Emerg ing  Agr icu l tu ra l
Trends  on  F ish  and Wi ld l i fe .  1982.  Impacts  o f  emerg ing  agr i iu l iu ra l
t rends  on  f i sh  and w i ld l i fe  hab i ta ts .  Nat iona l  Academy-Pr iss ,  t , lash ing ton ,
D .  C .

Oregon Depar tment  o f  T ranspor ta t ion ,  Parks  and Recreat ion  Branch.  1976.
A proposal  for  the l , ' | i l lamette River Greenway. Book 3,  L inn and Benton
Count ies .  Oregon Depar tment  o f  T ranspor ta t ion ,  Sa lem.

Stamp,  L .  Dud ley  and Audrey  N.  C lark ,  eds .
te rms.  Longmans,  London.

2 9

1979.  A  g lossary  o f  geograph ica l



S w a n s o n ,  F . J . ,  S . V .  G r e g o r y ,  J . R .  S e d e l l ,  a n d  A . G .  C a m p b e l l .  
. | 9 8 2 .  

L a n d - w a t e r
in te rac t ions :  The r ipar ian  zone.  In :  Ana lys is  o f  con i fe rous  fo res t
ecosystems in the western Uni ted States.  US/I tsP Synthesis.  Ser ies 14.
St roudsberg ,  PA,  Hutch inson Ros.s  Pub l ish ing  Co. ,  P .  267 '291.

Wickramaratne, Sir i  Nimal.  1983. Vegetat ion changes in thc l , l i l lamette River
Greenway,  Benton  and L inn  Count ies ,  0 regon:  1972*1981.  M.S.  Thes is ,
0 regon Sta te  Un ivers i ty ,  Corva l l i s .

30



APPENDIX 1

l{ i l l lamette River Greenway Vegetat ion and Land Cover:  1976

and

Wil lamette River Greenway Vegetat ion Change: 1972-1981

(A se t  o f  29  map pa i rs )
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APPENDIX 2

List  of  common vascular Plants by Occurrence in cover Type in the
Wil lamette River Greenway, Benton and Linn Count ies

Scient i  f i  c

TREES:

Abies qrandis

Acer macrophy'l l um
Alnus rhombi fo l ia

Alnus rubra

Cornug nut ta l l  i i
Cornus stolonifera

Crataesus douglas i i

Crataegus monoglma
Fraxinus ' lat i  

fol i  a
Pinus ponderosa

Popul us tr ichocarpa
Prunus av ium

Prunus emarqinata
Pseudotsuga menziesi i
Rhamnus purshiana

Quercus qamyana

Sal  ix  I  as i  andra

SHRUBS AND SUBSHRUBS:

Acer  c i rc inatum

Amelanch ie r  a ln i f o l  i a
Berber is  aqui fo l  iu [
Cory]us cornuta

var .  ca l  i  forn ica
Cyt isus scopar ius

Gau'l  theri a shal 
' lon

Hol  od i  scus d i  sco ' lor

grand f i r

b ig lea f  map le
white al der
red a]der

Pacif ic dogwood
red-osier dogwood
black hawthorn

hawthorn

Oregon ash
ponderosa pine

bl ack cottonwood
sweet cherry

wi1d chemy

lbugl as -f i  r
cascara

0regon white oak
Paci  f ic  wi ' l l  ow

vine maple

serviceberry

0regon grape

hazel  nut

Scotch broom

sal  a I

ocean spray

0
0
0 0

0
0
0
0
AA

0
A 0

0
0
0
0
0

0
A
0
0

0
A

0

0
0
A

9 l



Scient i f ic  Narea Comnon NarE Cover Typeb

Oem] ari a cerasi formis

Ph i l ade lphus  l ew ' i s i  i
Physocarpus capitatus

Rhus d ivers i loba

Rosa eqlanter ia

Rosa gynnrocarpa

Rosa nutkana

Rubus d iscolor

Rubus lac in ia tus

Rubus parvif lorus

Rubus spectabi l is

Rubus urs inus

S a l i x  f ] u v i a t i l i s

Sa l  i x  r i q ida

Sal  ix  scouler iana

Sa l  i x  sess i l  i  f o l  i a
Sa]  i  x  s i  tchensi  s
Sambucus racerpsa
Spi raea doug'lasi i

Symphoricarpos albus
Vacc in ium pa rv i f o l i um

HERBS /$.ID VINES:

Achi l ' lea mi l  l  efol i  um
Aqropyron repens

Agrost is  a lba
Agrost is  tenui !
Ai ra caryophyl 

' lea

Amaranthus powel' l  i  i
Anaphal i  s margari tacea
Anthemis cotu la
Arct ium minus

osoberry

mockorange

ni nebark
poison oak

sweetbrier

wood rose

Nootka rose
Himalayan b lackberry
evergr€en blackberry

thimblebemy

sa'lmonberry

t ra i l ing b lackberry

r i ve r  w i l l ow

r i g i d  w i l l o w

Scou ' l e r ' s  w i ' l l ow

sof t - leaved wi l low
S i t ka  w i l  l ow
el derberry
Douglas '  sp i  raea

snowberry

red huckl eberry

yarrow

quackgrass

redtop

co ' lon ia l  bentgrass

s i l  ve r  ha i  rg rass

Powe'l l  's pi gweed

pear l y  eve r las t i ng

dog-fennel

burdock

0
0

0
0
0
0 0

0
0
0

0
0

0
0
0
0
0
0

0
A
A
0
0

0
0
A
0
0
0
0

0
0
0
0

A
A
A
A
A
0

0
0
0
0
0

0
0
0

0
0
0

0
0
A

0
0
0

0
0 0
0 0
g 0

0 0
O A
0 0
O A

0



Scientif ic Namea Cormon Nare

Artemis ia douqlas iana
Athyri um fi ' l  ix-femina

Barbarea orthoceras

Brass ica campestr is
Brass ica n iqra
Brodiaea pulchel la

. Bromus nrol I i s
Bromus pacif icus

Brorus r igidus

Camassia quamat

Capse'l  I  a bursa-pastoris

Cardamine angulata
Cardamine ol iqosperma

Cardamine pendu'l  i  f iora
Carex spp.

Chenopodium alburn
Chenopodi um ambrosi oi des
Chenopodium botrys

Chrysanthemum I eucan themum
Cichor ium in tybus

Cirs ium arvense

Cl  emat is  I  i  gust ic i  fo l  ia
Convolvu lus.  arvensis
Conyza canadensi s
Cynoglossum grande

Cynosurus echinatus
Cyperus acuminatus
Dacty l is  g lonprata

Datura stramonium

Daucus carota

Douglas' worrnwood
'lady 

fern

American wintercress

f ie ld  mustard

black mustard

brodiaea

soft brome

Pacif ic brorB

ripgut brome
camas

s hepherd' s-purse

angled bittercress

t i t t le  west .  b i t tercress
l , l i I t .  Va11ey b i t tercress
sedge species

white goosefoot

Mexican tea wormseed

Jerusa' lem oak

oxeye-da i sy

chicory

Canada th is t le

w i l d  c lemat i s

morning g lory

horseweed

Paci f ic  hounds- tongue

dogtai ' l  -grass

short-poi nted f ' l  atsedge
orchard-grass
j imson-weed

Queen Anne's  lace

0
0

0 0

0
0 0
0 0
0
0

0 0
0

0
0

0 0

0 0

0 0

O A

0

0 0
0
A
0

0
0 0
0

0
0

0
0
0

0
0
0
A

0
0  0 0
0  0 A

0

A

0

A O
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Scient i f ic  Nanpa Comrpn Name

Daucus  pus i l l us

Del phini um trol I  i  i fol i  um
Deschampsi a e' longata

D iq i t a r i a  sanqu ina l i s

Di sporum smi thi i
Echi noch' l  oa crusga'l  I  i  i
E' lymus g] aucus

Epi lob i  um anqust i  fo l  ium
Epi I obi um pani cu' l  atum

Equisetum spp.
Erodium c icutar ium

Euphorb ia peplus

Festuca arundinacea
Festuca bromoides

Gal  ium apar ine

Gal  ium t r i f lorum

Geranium mol le

Geum macrophyl I um
Hedera hel ix

Herac leum lanatum

Hol cus 
' l  
anatus

Hordeum brachyanthe rum
Hydrophy'l 'l 

um tenui pes

H.vpericum perfo'l i atu[
Hypochaeri s radicata
duncus spp.

K ickx ia  e la t i ne
Lactuca serri  o] a
Lamium purpureum

Lathyrus spp.

leontodon nudi cau' l i  s
Lol i  um mu] t i  f l  orum

ArBrican carot

Co lumb ia  l a rkspu r

s' lender ha' i  rgrass

hai ry  crabgrass

fai ry I anterns

barnyard grass

western rye-grass

fi reweed

ta l l  w i l l ow  he rb

horseta i l  rush

fi I aree
pretty spurge

reed fescue

six-week 's  fescue

c]eavers

sweetscented bedstraw

dovefoot geranium

l arge' leaf avens

ivy

cow-parsni p

vel vet grass

meadow barley

Paci f ic  water leaf

comrrcn St. Johnswort

cats-ear

rus h

CanCe n'vOrt
p r i ck l y  l e t t uce

red dead-nett le
peavine species

hai ry  hawkbi t

I ta l ian ryegrass

0

0

0 0

0 0

0

A O
0

0
A

0
A O
0 0

0 0
0 0

0
0

0 00
0

0

0

0
0

0
0

0
0
0 0

0 0
0

0  0 0
0 0

0

0
0

0
0 0
0

0
0 0
0 0
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Scient i f ic  Nare 
a

Corrnon Name

Lol ium perenne

Lomat ium ut r icu latum
Lotus spp.
Lupinus micranthus
Luzula campestr is
Lys ich i tum aner icanum
]*ladia madioides

Marah oregana
l'le I i 

'l 
otus a'l ba

lvbntha arvensi s
It lertensia platyphyl la
lbnt ia  per fo l ia ta

Mon t ia  s ib i r i ca
Mol I ugo vert ici ' l l  ata
Navarretia squarrosa

0xa l i s  suksdor f i i

Panicum capi l  lare
Phalar is  arundinacea
Ph'leum prate nse
Phytolacca arericana
Plantago Ianceolata
P'lantago major
Poa annua

Poa pratensis

Polygonum avicuTare
Polyqonum pers icar ia

Po]yqonum sachal i  nense
Po'lypodi um vul qare

Polyst ichum muni tum

perennial ryegrass
spr ing-go ' ld

lo tus species

f i e ld  l up ine
field woodrush

lrestern skunkcabbage

ChiIean tanveed

manroot

whi te  sweet-c lover

f i e ld  m in t

western b luebel ls

m ine r ' s  l e t t uce

western springbeauty

carpetweed

skunkweed

uestern . yel I ow wood-sorrel

cormon witchgrass

reed canarygrass

timothy
pokeberry

r ihvor t  p lanta in

broadleaf  p lanta in

annual  b luegrass
perennial b' luegrass
doorweed

heartweed

giant knotweed

I  icor ice fern

sword fern

0

0 0

0

0 0
0

0 0
0
0 0
0
0

0

0
0

0
0 0

0
A O
0

0
0 0

0

0
0

0
0
0

A A

0 0

0

O A

A

0

0
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Scient i f ic  Name a
Cormon Name

Potent i ' l l  a  anser i  na
Prune l l a  vu l sa r i s
Ps i l oca rphus  tene l l us
P te r i d ium aqu i l i num
Ranunculus uncinatus
Ror r i pa  cu rv i s i l  i qua
Xqqnex acetosel la
Rumex conqlomeratus
Rumex cri sous+

Saponar ia  of f ic ina l  is
Senecio jacobea

Senecio vu l  qar i  s
Smi lac ina  s te l l a ta
Solanum dulcanara
So'lanum ni grum

Stachys cooleyae
Stachys ri gi da
S te l l a r i a  med ia
Tanacetum vu' l  gare

Taraxacum off i  cina' le
Tel I ima grandi fl ora
Thal i  ctrum occi dental e
Tolmiea menzies i  i
T r i f o l  i um spp .
Ur t i ca  d io i ca

Verbascum b' lattari  a
Verbascum thapsus
Veronica amer icana
V i c i a  s p p .

cofimon si]verweed

heal -al l

s lender  wooly-heads

brac ken -fern

1 i t t ' le h.rttercup
western ye1 lowcress

sheep sorre l

c' lustered dock
cur ly  dock

soapweed

tansy ragwort

comnon groundsel

s tarry  fa lse Solomon,s seal
bi ttersweet

b lack n ightshade

Cooley 's  hedge-net t le
r ig id  hedge-net i le

chi ckweed

common tansy
dande] f  on
fr i  ngecup

western meadowrue
youth-on-age

c ' lover  species
s t i ng ing  ne t t l e
moth mu] 'l ei n
common mu'l l  ei n
American brookl ime
vetch species

0

0

0

0 0

0 0

0

0

0 0

0

0

0

0 0

0 0

0

0

0

0

0

0

0

A

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

A

0

0

0

0

0

A O

O A

0 0
0

0

0

0 0

0 0

0 0

0 0

A
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Scienti f ic Narne a
Cornnn Name Cover Tvoeb

ear l y  b lue  v io le t
ye' l l  ow vi ol et
cockl ebur

Nomenc'lature fol ' lows Hitchcock and Cronquist (. |973) and binomia.l authors have notbeen included. Listed taxa have been observed' in tne wiltamilde nivei eri ieri frv. 
-

Abundances and d is t r ibut ions are approx imate.  No deta i led f ]or is t ic  p lo ts  h iv !
been taken.  The best  f lor is t ic  descr ip t ion is  in  Ha] ' l  ( . |97G).

lougf  type!  fo l low descr ip t ion in  the text :  CF -  Coni ferous Forest ;  TDF -  Tal l
Deciduous.Forest ;  LDF -  Low Deciduous Forest ;  NS -  Narrowleaf  Shrub;  BS _ Broad-
leaf  Shrub;  t i  -  Grass land;  S -  Sandbar .  Ah.rndances are ind icated by:
A -  abundant  or  dominant  in  cover  type;  0  -  occasional  tn  cover- typ! .
It  should be noted that the Narrowleaf
stabil ized bars and that the Sand Bar
cobble,  grave ' l  and sand bars.

,Shrub (ttS) cover type. represents hfgher
(), cover type represents newly formed unstable
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