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One hundred twelve different sets of weather conditions are
set forth for potential use by persons doing prescribed burning
in the southeastern United States. Past weather records from l4
stations across the Southeast were examined for the period 1955
through 1964 to establish the number of days in which each of the
112 sets of weather conditions were met.

The elements making up each set of weather conditions are:
wind speed, wiﬁd direction, relative humidity, and the duration
of time these are maintained within prescribed ranges.
Temperature and rainfall are considered separately and indirectly
through the use of the National Fire Danger Rating System Buildup
Index.

Tables are presented showing the number of days the respective
weather conditions were met (in a ten-year period 1955-1964) as
well as mean values per month, A table of respective standard

deviations accompanies the monthly mean tables.



Utilizing the following criteria:

3

Belative bhumidity 20 to 49 percent

3

Wind speed four to 15 kts

Wind dirvection

&

persistent within 56 degrees
of the starting direction

Rational Fire Daager Rating

System Bulldup Index (BUI) -~ 11 to 50
Duration in which the above must
be simultaneously met - six hours

the range of acceptable days in the ten-year period of study was from
2.8 percent of all days at Elkins, West Virginis, to 15.1 percent of
all days at Macon, Georgla.

Considering a hmm range of relative humidity (20 to 69
percent) and wind speed (four to 21 kts), the range of acceptable
days is from 17.9 percent of all days st Montgomery, Alabama, to 33.3
percent of all days at Macon, Georgia. The above represent two of
the 112 sets of weather conditions examined in this study. They
demonstrate the effect of location and differences in weather criteria
on the time available for burning.

Isoline analyses of days meeting several of the critexiz are
presented. These anslyses provide a means of estimatiog time
available at locations other tban those at stations used in this
study. These analyses appear to show that both the Gulf of Mexico
and the mountains of the Scuthesst exert an influence on time
gvailable for burning. Proximity to both tends to reduce the amount
of time availsble for burning. Proximity to the Atlantic coastline

does not seem to exert a siwmilar influence.



The tables produced by thie study will enable persons using
prescribed fire to make a wore vealistic estimate of the number of

days suitable for their particulsr burning operstiocn,
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A Climatology for Prescribed Fire in the
Southeastern United States

INTRODUCTION

Fire in the forest is frequently thought to be undesirable.
It is assoclated with a vivid mental picture of blackened wastelands
which sre the result of a "forest fire." News media report on fires
that destroy thousands of acres of natursl rescurces and at times
result in the loss of life end property. Less publicized but no less
important is the fact that fire in the forest way alao be beneficial.
In fact, fires heve been used to bring ebout changes in the land cover
type since the time of the Indians. More recently, fire in the South
and Southeast has become one of the major tools used by the forester
for the management of timberlands. This tool has become known as
prescribed fire. Prescribed fire (32) is

««:applicstion of fire to natural fuels under conditions

of weather, fuel moisture, soil moisture, ete., that will

allow confinement of the fire to a predetermined area and

st the same time will produce the intensity of heat and

rate of spread required to accomplish certain planmed

benefits to one or more objectives...

The developmeut snd present magnitude of preseribed fire is
demonstrated when compared acresge wise to the wildfires
(unintentional forest fires requiring suppression sction) for the

states of the Southern Region shown in Figure 1.
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The aversge acresge burned by wildfires from 1945 through
1964 was as follows (33)1

1945 to 1950 average 16,883,853 acres per year

1950 to 1835 average 10,037,939 acres per yeay

1955 to 1960 average 3,970,842 acres per yesr

1960 to 1965 average 2,810,179 acres per year
Figures are not available for corresponding five-year periods for
prescribed fire, but the ten-year asverages covering the same total
time period are (3):

1945 to 1955 average 504,686 acres per year

1933 to 1965 average 1,442,717 acres per year
In 1963, 1.95 million acres were burned by prescribed fire while
%.70 million acres were burned by wildfire. In 1964, 2.24 mlllion
acres were burned by prescription fires while 1.54 million asecres
were burned by uncontrolled forest fires. Two trends appear clear:
(1) acreages burned by wildfire have decreased and (2) acreages
burned by prescribed fire have increased. It is probable that more
area is now burned by prescribed fire than is burned by wildfire.
Purthermore, the use of controlled fire is far from its limir. It
is estimated that ten wmillion acres should be burned anmually in
the statee shown in Figure 1 (9).

The sbove data show the position prescribed fire has achieved
with respect to wildfive. By way of countinued comparison, little

meteorological research has been fooused on prescribed firve.



Weather features assoclated with wildfires have been studied for
several years. Attentiom should now be partially focused on
prescribed fire.

The various objectives of prescribed burning give furcher
impetus to the need for koowledge of weather factoxs im relation
to prescribed burning operations. Some of these objectives as
l1isted by Davis (11) are:

1. BHagard reduction.--Haxard reduction is simply buraing to
reduce the availsble fuel sccumulation. The purpose is to prevent
or reduce the severity of the unplamned fire that, under more severe
weather and fuel conditions, would dsmage or totally destroy the
forest.

2. 3sedbed preparsticn.--Burning for seedbed preparation is
essentially the removal of slesh and other waterial by fire in
order to produce & suitable seedbed. Naturasl seed fsll or direct-~
seediag methods may then be used to regenerste the forest.
| 3. Game improvement.--Burning is used to make habitat more
suitable for various wildlife species. Burning ia Ceorgis or
Alabaoa may produce conditions in which quail and turkeys will
survive and propagate.

4. Improvement of livestock forage production.--Fire is used
on rangelands to increase forage yields and quality (15).



L

ndeslirable specics.-~Fire is used to destroy

undesirable species to the benefit of more desirable species.
Burning has been used to kill understory hardwoods, thereby siding
in the establishment of loblolly pine seedlings (4).

6. Brownspot control.--Brownspot (Scirria acicols) is a fungus
needle disease that attacks several specles of pine. The most severe
problem in the South and Southeast resulting from this fungue occurs
in the longleaf pine. Prescribed fire is used to help coutrol the
brosmspot fungus.

7. o ~~Burning eids travel

and visibility for such forest opevations as tisber merking, logging,
and naval stores production.

48 research continues, other uses of prescribed fire will be
developed. These may include more effective control of certain
insects and diseases that attack the forest,

The fire objectives mentioned here require fires of different
intensities. These range from hot fires desigued to bura down to
the mineral soil to cool burns that will not barm specified tvee
seadlinaﬁ. The different fire intensities are achleved by burniag
under 2 variety of weather conditions snd by using different Ffiring
technidques,

Thus, the need for westher informaticn for prescribed burning
comes asbout not omly from total screage burned, but also becsuse

of the diverse use to which the fire is put.



OBJECTIVL

Knowledge of the time available for burning is currently most
useful to persons engaged in the long-range planning of prescribed
burning, Should one, for ezawple, consider treating 50,000 or
100,000 acres of timberland with fire in January for the coutrol of
undesirable species? Is {t necessary to enlarge the burning crew
size, or will the present ¢rew be adequate to carry out the job?

Can the burning be conducted under what might be considered the
cptimum conditions in order to successfully complete the task, or
wust one accept less desirable conditions? Are adequate weather
conditions svailable for new applications of prescribed fire? These
are & few of the questions that will be answered by providing
information on weather conditiocns to be expected throughout the year
in aress using prescribed fire for the management of timberlands.

The objective of this study is to isolate the time available

for conducting prescribed burning im the southesstern United Statea.



LITERATURE REVIEW

Climetological studies designed to establish time availsble for
prescribed burning have been conducted by Lamb (18, 19), Wassermsn
and Kanupp (35), and Sando (26). Lamb considered both night burning
and day burning in Georgla. Wesserman and Esnupp conducted their
study based on data from Columbis, South Carclina, while Ssndo's
study was conducted using three steticus in Minmesota. These studies
were similar in that they established weather criteris considered
acceptable for prescribed fire. Past weather records were thea
examined to determine the frequency of occurrence of the selected
weather conditions. Ssndo (26) veports the eriteria for an acceptable
day as:

1. Fine fuel spread index - 15 te 35

2. Wind speed - five to 15 aph

3. Average relative humidity for the period 1000 LST to

1800 LST - less then 70 percent

4. Ho snow on the ground

5. Less then .0l f{nch of rain.

Considering the eight months from April through November, Sando found
- an aversge of 25 to 40 scceptable days per year, depending on the
station used.



Wassermsn and Kanupp (35) used the following criteria:

1. HNo precipitation between 1000 LST and 1600 LST

2. Average relative humidity for the period 1000 LST to 1600

L8T less tham or equal to 55 percent
3. 41l houwrly values of relative humidity from 1000 LST to
1600 LST grester than or equal to 20 percent

4. 411 bourly wind speeds from 1000 LST to 1600 LST between

five and 18 knots, inclusive

3. 1000 LST surface temperature greater than 32°F

6. No reported hourly wind directiom betwesn 1000 LST and

1600 LST vavied more than 56 (two compass points on & 1é6-

polnt compass) degrees from the 1000 LST wind direction.
With the above criteria, an average of 64 days per year were found
at Columbia, South Carolina.

In addition to showing the nuwaber of days met by these criteria,
Wasserman aund Kanupp also show the number of days that were escluded
or considered not acceptable beceuse of fmilures of each of the
respective criteria. This iaformation lends considerable flexibiliecy
te their study results. This study was extended for use as s fore-
cast tool by computing conditionsl probabilities of occurrence of
favorable conditions extending through 1600 LST given specified
conditions at 1000 L3T.

Lasb (19) esteblished the following limits for aight burning in
the lower Georgia Pledmont:



1. A potentinl night burn must start between the hours of
1800 LST and 0600 LST

2. Relative humidities must be in the 20 to 75 percent range
for the flve-hour period following the stext of the
potential burn

3. The wind speed owet be between five and 20 wph for the

six-bour period following the start of & potential bura

4, The hourly observed wind directions must stay withia 56

(two compass points on & 16é-point compass) degrees of the
starting direction for six hours following the start of a
potentisl bura.
Fifteen and 24 percent of the nights met the above criteris at two
stations in Georgla.

Lamb (18) considered the major c¢climatic elements that affect
the prescribed fire climate to be (1) precipitation, (2) relative
bumidity, (3) wind speed, (4) wind direction, and (5) the length of
time these elements are in a renge adequate for burning. He also
suggested the Nationsl Fire Danger Rating System's Bulldup Index
(23) be used in lieu of precipitation for a prescribed fire
climatology.

Sande (26) snd Wassermen and Kanupp (35) both acknowledge
tempersture as an important varisble. Sando used tempersture
indirectly in his spresd index eriterls, while Wasserman and Kanupp

required temperatures greater thas 32°F.
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Dixon (12) prepared s guide to sid the forester in plasning
and executing winter prescribed burnfsg in the coastal plain of
the Southeast, He stated,

Preferred relative humidity for prescribed burning varies

from 30 percent to 50 percent. Under special conditioms,

a2 wider range of relative humidities--ss low as 20 perx-

cent and as high ae 60 perceat--csn produce successful
In addition, the preferred ranges for other parsmsters aret

I. Wind ~ five to 15 mph at 20-foot-exposed location

2. Temperature « 20 to 50°F

3. Pine fuel moisture - five to 15 percent.

If one used Dixon's tempersture criteria for ell prescribed
buraing, there would be few if any summer prescribed firves in the
Southesst, which Brender and Cooper (4) say ere successful im killing
understory hardwoods. In fact, they show the suomer fires produce
significantly grester kill then the winter burns. Dimom (12) stated,
"A caleulated risk may be taken during periods of high tempersture if
the relative humidity, fuel moisture, snd wind ave high."

Lotel et al. (20) descrided favorable weather elements when
barning for understory control:

1. Tempersture ~ winter - 60°F or sbove

summer - 90°F or abowve
2. BRelative humidity « less than 50 percent

3. Wind direction -~ steady
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4. Wind speed - one to seven mph at breast height {n stand

5. Fuel moisture - less than tea percent.

They show the weather conditions that were present for 11 wianter snd
11 summer burns from 1946 through 1957. The maximum sir tempersture
on these fire days ranged from B0°F to 99°F.

Taylor and Wendel (30) suggested the following guide for pre-
scribed burning in eastern Horth Caroline fuel types:

1. 1If wind direction is predicted to vary more than + 20°,

it is usually better to put off burning to another day

2, Vind speed -~ six to 12 mph in the open

3. Belative humidity - 35 to 50 percent.

Beaufait (2) said "Foresters new to the field require guidelines
for prescribed burning. Men who have planned and administered com-~
trolled burns in the past are the best sources of such informetion.™
On this basis, Beaufalt interviewed 62 fire specialists, who had an
accumulated prescribed burning experience of more than 700 fire
seasons, to solicit respouses on the requirements they put on pxe-
scribed fire. This study serves to demonstrate the comtribution of
human judgment toward requirements for prescribed five. Their
responses to (1) the maximum wind speed beyond which they would not
burn and (2) the maxiomum and minimum relative humidities at the stert

of & burn are as follows:




: roent 10-19  20-29 30-39 40-49 S0+
uum (pcracut. responses) 7 &1 22 3 |

Maximun (percent responses) - 3 36 36 25

Based on the responses of the 62 fire speclalists, Besufsi:t
said "There was no clear expression of the air temperatures most
favorable for burning." HAegarding the time buraing should be
initlated, Beaufait reported,”Ignition time should be determined
by the job, wsot by the cloek.”

Krueger and Pachence (17) conducted a study of wind direction
pergistence for use in prescribed fire. The study was designed to
show the wind direetions that were most likely to persist for the
six-hour periods following 1000 LST and 1800 LST. Three classes of
wind direction change were considered:

1. Wind dirvections that varied less than 34° from the

starting direction (no more than cne compass point on
& l6-point compass)

2., Wind directions thet veried from 34° to 79° from the
starting direction (between coe snd three compass points
on & l6-polnt compass)

3. Winds that veried 79° or wore from the starting divection

(more than three compass polints on 3 1é-point compass).

12

In this study, days were not considered when the wind speeds exceeded

20 knots or when the aversge relative bumidity for the sim-hour
periocds following 1000 LST averaged more than 70 perceat.



Wind roses were presented for each month at each of five
stations in Georgia, Florids, and South Cerolina. They show the
average number of days that winds persisted from a given directiom

in the above three classes.

13
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Most investigators in the past heve considered a single set of
weather criteris adequate for prescribed burning. If one exsmines
the problem carefully, it becomes appsrent that e single set or
cowbinstion of weether elements is not sufficient to provide the
inforastion nacessary to make the most efficient use of prescribed
fire. A single set of weather criteria can be expected to achieve
one of the followiag:

1. Encospass all of prescribed fire with little or no

information for specific fire cbjectives, or

2. Exclude certain prescribed fire objectives in order

to be more specific with regard to others,

A more detailed look at some of the factors that determine the
desired weather criteria will substentiste the sbove. At least six
factors sre involved in determining the weather conditions for a
given burn. The schemstic diagram ia Figure 2 {s intended to
illustrate the factors that establish the required weather criterias.

Seven objectives that ave sought by prescribed fire in the
South and Southeast were discussed eariier. The differences in these
fire objectives require several different weather prescriptions if
the other factors shown are held constent.

Fusl type is i1l defined throughout the South snd Southeast

with respect to fire behavior. Although fire behavior from grasslands



Fire Objective Fuel Type Fuel

Husan

“
Pegired Weat

smouat Fire Type Topography

& Arrangemegnt

Tudgment

v
her Conditions

Figure 2.--Schematic diagram of factors that determins weather

conditions for prescribed five,



1%
to timbered aress is expected to be different, documented information
for detailed breakdowns is lacking. Studies are now being considered
(25) to evaluate fire behavior in differsnt fuel types in the South.
The variation in fuel types may require seversl discrete weather
eriteria.

Fuel smount snd arrangement is more nesrly 2 continuous varisble.
For example, if the fuel is very heavy and continuous in three
dimensions, one might desire weather conditions thet would produce
as light or cool & burm as possible. On the other hand, for light-
to-msdium fuels that are pavtially discontinuous, cne might desire
drier conditions with a fairly high wind speed.

Basically, there are three fire types. They sre the head fire,
the backfire, and the flank fire. The head fire moves with the wind,
the backfire moves opposite the wind, and the flank fire woves
roughly perpendicular to the wind. There sve several weys in which
these fire types can be employed--for exsmple, a cosbination of the
hesd and flsnk fire is used in the chevren burn (24).

Topography in the South and Southeast typically varies from the
very flat coastal plein, to the pledmont with low rolling hills, and
on to the mountaine with fairly high local relief. Topography
predominantly changes the requirements on wind speed and direction.
The slope and valley winds come {nto play in the mountains. 1In

addition, slope of the terrain alone is sufficient to carry a fire



through fuel. That is, in the absence of wind, a fire will wove
upslope 23 & head fire and downslope ss 8 backfire. Thus, the
requiresents on the weather conditions in the wmounteins sy be
differeat from those im the cosstal plain.

The contributions made through diffevences in humsn judgeent
were illustrated earlier in the discussion of Besufait's paper (2).
Until adequate research has besn conducted to establish the correct
contribution made by the fectors just weationed, the human-judgment
factor will continue to be subject to considerable varistion.

The number of varisbles contriduting to the requiremeats for

weather conditions for prescribed burning should make it clear that

17

no single set of weather conditions is sdequate for all of prescribed

burning. Because of the uncertainty of the contributions to be

assigned to the six or more varisbles, it is not evea possible to

set absolute limits on meteorological parameters for s specific fire.

Por these reasons, a somewhat different approsch to the problem of
deteraining time available for prescribed fire has been pursued.
The approach is twofold:
1. To establish the ocutside liwmits on the msjor weather
elements that contribute to the bebavior of presecribed

fire
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To establish cowbinations of weather elements within the
above limits such that sn appropriate weather prescription
can be found for nearly any burning situation. Past
wvesther records sre then examined to see how frequently

these combinations or sets of weather conditions sre met.
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WEATHER ELEMENTS GOVERNING PRESCRIBED FISE

In order to establish the cutside limits on weather elements
or even select the appropriste westher elements for prescribed five,
it is necessary to consider scme fire and weather relationships.
Basically, the various prescribed fire objectives ave sstisfied by
buraning the aves with fire of suiteble intensity. The major weather
elements that allow us to aschieve the different intensities for
prescribed burning are molsture and wind.

The woisture mey be in the form of water vepor, precipitation,
or dew and is lmportant primarily because it governs the moisturs
content of the fuel to be burned, That is, the fuel must be dry
eaough to burn yet uct so dry that the fire cannot be countained.

The wind speed should be sufficient to carry the fire through the
fuel and dissipate the heat enough to prevent tree crown damage.

The requirement on wind direction is that it vemain ressomnsbly steady
in order to keep the fire confined to s predetermined area. The
prescribed conditions of moisture and wind must exist long encugh

to complete the burning operation. These conditions delineste the
ueteorological domain within which all preseribed fires €all, 1In
some axess, because of topography, the wind speed requirements are
less because of the relationship between slope and five spread.
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Euel Yoisture

Dead fuel contains two water types. They are called bound water
and free water. The free water may be considered equivalent in ite
properties to any open body of water. That is, it is in equilibrivm
with the stmosphere with respect to moisture exchange when the
relative humidity is 100 percent. The free-water eschsuge in the
fuel thep acts in much the sewe way as L{f it were contained in an
open glass instead of the fuel.

The other water type (bound water) reacts differently to the
environment. 1In the process of becoming bound water, by way of
becoming adsorbed by the cellulose fiber in the cell wall, the water
undergoes & physical change. The important feature of the physical
change with respect to fuel moisture conteat fs that the saturation
vapor pressure is reduced. The reduction of the saturation vapor
pressure, in turn, means that water in the fuel can remein in
equilibrium with the atmosphere at relstive humidities of less thas
100 perxcent,

One wethod of determining fuel molsture is by direct weasure.
This can be done by ovendrylag fusl samples or it cam be done by
the Fisher titrstion process (22). Past veather records, bhowever,
contain no direct measures of fuel moisture and, therefore, the
direct measures of fuel moisture sre of no value for climatological

study purposes. It 1is uecessary to consider the indirect messures
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of fuel moisture. It is here that the importance of the physical
states of the water making up the fuel molsture become important.
Since the bound water cen be at equilibrium with the atmosphere when
it is less than 100 percent relative bumidity, the relative humidicy
of the air should be a good indirect measure of the bound water
content. The free water, ou the other haund, is wore closely related
to rainfsll, dew, and days since rain, although again relative
bunidity 1s au important factor as it relates to rates of evaporation
of the free water. In periods of low relative humidity with little
or no rainfall, the primary weter type making up the fuel moisture
is bound water. When rainfall is plentiful, free water makes up the
major portion of the water in the fuel. Bound water generally camnot
account for more than 30 percent molsture content of litter fuels (22).
The upper limit of the bound water is called fiber satuvation point.
The remainder of the fuel woisture, up to 225 percent or more, oY
whatever the field capacity (totsl amount of water thenm ean be
abgorbed by the fuel) of the fuel is, must be contributed as free
witer.

7. »=The relationship between

mofature content and relative humidity, up to whsat is called the
fiber-saturation moisture content, is frequently depicted by the
equilibrime moisture curves (EMC). An EMC curve is shown in Figure
3 taken from Stamm and Loughborough (29) for Sitka Spruce,
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This figure shows the hysteresis loop involved in the drying and
wetting of the material. The lower curve is the adsorption or
wetting curve. The upper curve is the desorption or drying eurve.
The curve between the adsorption and desorption curve is called the
oscillating vepor pressure desorption curve. Stemm and Loughborough
say this curve is the result of fluctuations in relative humidity,
or temparature, or 8 moleture gradieant in the waterial thet is
moving tovard sn equilibrium value. The curve to be applied to »
given situstion to achieve the equilibrium moisture content depends
on whether the materisl wae initlally above or below the equilidrium
moisture content for & given relative humidity and how carefully the
drying or wetting is controlled.

Blackmarr (3) used eight to 15 perceant fuel mofsture contest as
an acceptable range for prescribed fire inm southeastern pine forests.
Byram ot al. (7) stated that for fairly compact beds of pine needles,
the limitiag moisture content for combustion {s near 20 percent.
Gisborne (14) said, for white pine duff, “No ignition or spread
occurred when the top layer of duff had over 18 percent woisture
content.” Gisborne slso reported that flammability is extreme when
the moisture coatent is below eight percent. Wright (36) said for
mixed red snd white pine and mimed jack pine, the degree of
flaomability is extreme when the moisture countent is below ten

percent.
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It would seem that moisture contents between seven and 20 percent
should encompass the msjority of prescribed burming. It is
recognized that certain fuels may burn adequately outeide this range
due to specisl cheracteristics that might allow them to burn at much
higher molsture contents,

With the above-selected range of mofsture contents, one csn go
to EMC curves for represemtative fuels and determine the eguivalent
range for relative humidity., However, at this point, oue should
consider how the uatural conditions of tempersture and humidity vary
throughout the day in order to establish what part of the EMC curve
to select. Stamm and Loughborough (29) suggest that the oscillating
vapor pressure desorption eurve for Sitka Spruce was produced by
vapor pressure conditions thet were not carefully controlled. | Their
chamber's tempersture oscillated on an aversge of about 1/4°F about
the control value, while the wet-bulb temperaturs range was sbout
1/2°7. 1In addition, their specimens were sufficiently large (Jmm
thick, weighing from 100 to 125 gus) to permit the setting wp of
molsture gradients across the sectioms during the drying process.

If one exsmines hygrothermograph traces, he finds fluctustions
of the magnitude mentioned by Stasm and Loughborough the rule in
sature rather than the exception. In sdditien, natural beds almost
aluays have & moisture gradient which would lead ome to the bellef
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that, under natural conditions, one should use the oscillsting vapor
pressure desorption curve which lies between the adeorption and the
desorption curves.

Using this informstion, the author took Blackmarr's EMC curves
(3) for eight light fuels and loblolly pine sawdust from the South
and Southeast and, by an spproximsting technique, fit sa oscillating
vapor pressure desorption curve to each. These ému were then
combined. Figure 4 shows the upper and lower limits of sll the
oscillating vapor pressure desorption curves derived from Black-
marr's work. If one sow selects the relative humidity range
equivalent to the moisture contemts of seven and 20 percent, he
will find values of ten and 85 percent, respectively. Oa this basis,
as well as discussions with members of the Prescribed Fire Project
at the Southern Forest Fire Laboratory (34), a range of tea to 80
percent relative humidity was selected to encompass most of the
needs of persons doing prescribed burning.

The relative humidity parameter was chosen becsuse it is
included in each hourly weather cbservation and its hourly veriation
has a direct besring on the changes in bound water that make up the
molsture content of the small, fast-vesponse fuels. Beyond the
bound water is the free wster which must first be removed before ome
even gets down to the woisture content ranges that will allow

combustion.
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free water - buildup index.--~There sre seversl factors to

consider when examining the amount of water available to fuels as
free water. In addition to total rainfall, the rate of rainfall,
amount of effective rainfall (throughfall), the field capecity (total
amount of water that cam be absorbed), duretion of rainfsll, sisze,
species, and amount of weathering of the msteriel are all importsnt
factors affecting the amount of free water in forest fuels. Simard
(28) shows some of the problems that presently exist in tryisg teo
establish the rates of wetting aad drying of fuels ebove the fiber
saturstion point. It is sufficlent here to say that sll factors im-
volved in the wetting and drying process of forest fuels have not
been evaluated. Simard (27) says, "1f only drylng is considered
important, time lag comstant is probsbly the best method svailable
today.” The timelag refers to the time required for a materisl to
achieve approximstely 63 percent ( (1-1/¢) where e¢ is the base of the
satural logarithm) of the change required to achieve its equilibrius
moisture content. Equations defining the timelag eaaginnt are given
by Byram (5). The timelag comcept allows ome to work with the drying
of forest fuels without epecificelly defining the fuels. Thet is,
21l fuels represented by s one-hour timelag constant way be
considered. Simard (28) says the use of a wetting timelag is of
limited value primurily'baeaa:t the wetting of fuele does not follow

& smooth exponential curve.
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Notwithstanding sowe of the problems that exist, the author
decided to use the Bationsl Pire Denger Rating System's Buildup
Index (BUL), (17), a8 # means of considering wetting and drying of
fuels above the fiber saturation point. The BUI s defined as “s
number expressing the cumslative effects of drying factors and pre-
cipitation in fuels with a ten-day timelag constant.” (16). The BUI
ranges from zero when fui!t represented by the ten-day timelag
constant are completely saturated to infinity if no recharge of the
fuels ever occurred. 2 normel rvange of BUI values in the Southeest
is from zero to sbout 120.

The BUI is computed om @ daily basis from the 1300 LST weather
observations of temperature snd relative humidity and the previous
24-hour sccumulation of precipitation. A BUI of 50 is equivelent to
saying that the fuels represented by the ten-day timelag comstant |
have undergone ten standard drying days (days with relative humidity
of 20 percent and tempersture of 80°F). The velue of 50 incorporates
the constent five tlmes the nusber of standard drying days. The
value of five was used for the comvenience of field personnel. That
is, they ere able to use whole nubers for expression of the BUI
rather than fractions,

If more than 0.1 inch of precipitation has not occurred in the
24-hour pericd ending at 1300 LST, the BUI is adjusted for drying in

the following mesnner (16):



(Wumber of std. drying days) = (1)

(100-2%) (VE) (standard)
“Actusl" refers to the conditions of vapor pressure and relative
humidity measured on @ given day for which the BUI inerement is
desired. "Standard" refers to a tewperature of B0°F and a relative
humidity of 20 perceant which will produce a vapor pressure of 1.022
inches of hg. Tewperature is reflected at this point in both the
vepor pressure and the relative humidity. The number of standard
drying days is then mmitipiied by the constant five and the result is
added to yesterday's Buildup Index to produce today's Buildup Index.
Thus, for the accumulated drying, the BUI makes use of the timelag
concept.

If precipitation has occmné in the 24 hours prior to the 1300
LST observation, the BUI is adjusted by using an equation developed
by Byram (6).

BUL = -50 ln(1-(1-¢"0EY/50, -1.175(x-0.1), @
where

BUI = Buildup Index following rain

BULY = Buildup Index computed frowm the 1300 LST observation
on the previcus day

Y = rainfall in iaches
This equation for the BUL recovery resulting from precipitation does

not make use of & wetting timelag constant. The rate of wetting is
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not considered here, but rather simply that a given amount of
precipitation effects a given change in the fuel molsture content
according to equation (2). Time is not a wvariable.

The BUL 18 not necessarily only & measure of the free water in
ten-day timelsg fuels. Keetch (18) shows an appromimste relationship
between the BUIL and the moisture content of fuels represeanted by the
BUI. The 30 percent moisture content occurs when the BUI 1is between
65 and 70. Thus, one would conclude that at BUI values greater than
70, bound water is being removed from or added to these fuels,

For lack of knowledge of limiting values on BUL for prescribed
fire, the entire range was examined. That is, the outside limits on
BUI were set at zero and the maximum value encountered in the data.
This BUI range was then divided into smaller sub-classes.

In effect, fuel moisture content is evaluated in the following
way. The relative humidity criveria are used to select days in which
the light fuels will allow prescribded burning {ten t¢ 30 perceat RH).
These days are then divided into BUI classes which should partially
reflect the intensity of the burn to be expected. A high buildup,
for example, should indicate a2 more complete burning of fuels, other

conditions being equal, than if the BUI were low.
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Wind

As indicated earlier, both vwind speed and direction are fmportant
contributing factors to fire behavior and, s such, must be considered
when planning for prescribed fire.

#ind speed.--Many foresters have considered wind speed as the
speed at approximately four feet in the timbered stand. Even though
the wind for the Spread Index phase of the Hational Fire Danger
dating System (2) has been standardized at a height of 20 feet in an
cpenly exposed location, people are stiill interested in the in-stend
winds. In fact, in criteris wentioned earifer, Dizxon (12) and
Lotti et al. (20)both state wind speed criteria for prescribed
burning to be one to seven mph within the forest stand, It is quite
possible that the best location for measuriag winds that affect fire
behavier in forests has not been found. Projest THEO (31) has
decided to acquive wind measurements from instruments located ten
feet above the cab of 100-foot fire towers in order to get good
exposure. It has not yet been shown that these are preferred
locations for wind weasuresents. At any rate, the wind equipuent
at the first-order Weather Bureau stations used in this study was
at heights varying from 20 to 75 feet above the ground at exposed
airport locations. Cooper (8) conducted a study to relate wind
speeds from a 20~foot vpen location to winds at four feet in

loblolly-slash pine stands. His dsta show substantial reductions
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in wind speed within the stand, depending on the stand height and
basal area. For exsmple, Cooper shows that s lé~sph wind in the
open is reduced to a twomph wind at four feet in s loblolly-slash
pine stand that is 20 feet high and has a2 basal aves of 100 aq ft/
acre. Although Cooper's study did not consider winds grester than
16 wph st 20 feer, extrapolation of the derived relationships
would indicate thet s very high wind would be required to achieve
a sevenmph wind in the stand fust described. In reality, very
little prescribed burning has been conducted st high wind spesds.
This {s not unexpected when ome considers how high winds can produce
erratic fire bebavior. Crosby snd Chandler (10) said,

4 purface fire im pine litter spreading at 10 chains

per hour with the wind avevsging 5 miles per hour

would spread 11 feet farther than expected during a

winute when the wind was blowing at 9 miles per hour.

During that ainute, it would bura at twice its average

intensity snd would be nearly three times as likely to

jump a prepared fireline.

This does not mean, however, that certain prescribed fire objectives
could not be met under conditiocns of high winds. Therefore, for
this study, nc upper limit has been set on wind speed.

A lower limit should be imposed on the wind speed waless one is
burning in terrain in which the slope of the ground will be sufficient
to carry the fire through the fuel. Even here, the wind helps dissi-
pate the heat produced by the fire which, ia tura, helps prevent
erown scorch. The lower limit on wind speed has been placed at one
kaot .
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Wind direction.~-Earlier, three fire types were described,
They were the head fire, the bsckfire, and the flank five. 1In
order to use any one of these fire types, one must know from what
direction the wind is expected to blow. If one were to burn
stand on & given day with a backfire and 1£, after the firve was
started, the wind shifted to produce a head fire, the results
could be disastrous because of the pronounced differences in rates
of spread, inteasity, snd flame heights between the two fire types.
The requirement is persistence of wind direction for the duration
of the burning operation.

The wind direction contained in the hourly surface observations
used in this study were reported to 15 points of the compsss. Thus,
one might vequire directions for the durstion of the burn peried
to persist within one, two, three, or more compass points of the
starting direction.

The wind direction criteris selected for this study ere the
same as used previously by Wassermsn and Kamupp (33) and Lamb (19).
The hourly wind direction shall very no more them two coupass
points (56 degrees) from the direction that starts a period meeting
preselected criteria of relative bumidity and wind speed.
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Duration

Although duration is not a weather element, it is discussed
here because of i{ts necessary and close sssociation to the weather
elemsnts as they affect prescribed fire. In order to successfully
carry out prescribed buraing, the conditions necessary for meeting
the bura's objective wust be maintained loag enough to complete
the burn. The length of time required to complete the bura, in
turn, depends upon the nmumber of men available for conducting the
burn, the mumber of acres to be burmed, and the type of fire to be
used.

Brender and Cooper (4) found rates of spread to vary from
about one to one a half chaine per hour for downslope backfives to
ten chains per hour for upslope strip head fires in Georgia's Pled-
mont loblolly pine stends. Dimon (12) said a backfire will aormally
uove one to two chains per hour, Besufait (1) found backfires in
ponderosa pine needle fuel beds in the controlled «wum of
the laboratory to be indepandent of wind speed (at least up to
eight mph) and nesrly constant et 0.50 ft/min or appromimstely oune-
half chain/br. Dizon (12) said that 1,000 acres is the largest
single unit generally planned for a burn. He also suggested that
the burning crew usually consists of about six men.

If & square plot of 640 acres is burned using backfires with
spread rates of one chain per hour, 850 miles of fireline would be
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required to complete the burn in one hour. If five hours are
2llowed, 16 wmiles of fireline are required. Allowing time for
ignition, eix hours is a reasonable durstion for this perticular
burn. In other cases, using other fire types, the durstion could
be less than six hours, or more acresge could be planned for the
burn. One might sleo utilize a somewbat smaller crew size. On
this basis, six hours has been selected as the duration of time that
the preselected weather criteris must persist. The six~bour period
may begin with any hour from 0600 LT through 1800 LST.
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COMBINATIONS OF WEATHER ELEMENTS
EXAMINED IN THIS STUDY
A sumnary of the selected weather elements and their ranges to
be considered in this analysis follows:
1. Relative humidity - tea to 80 percent
2. HRational Pire Danger Rating Systeam BUL ~ no limits
established--the entive range is examined
3. Wind speed - cue knot and up
4. Wind direction - within two compass points of the first
wind direction in which all other criteria are met
5. Durstion ~ six hours.
In ovder to form the different combinations of weather conditioms,
the relstive humidity range of ten to 80 percent was divided into 15

classes as follows:

20 - 39

The above grouping exaamines the 50, 40, 36, 20, and 10 percent
ranges from 20 through 69 percent, and also the 30 percent range from
10 through 39 perceat and the 40 percent range from 40 through 79

percent.,
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The wind speed range was then divided into the following eight

¢lagses;

1 -9 4~ 9 10 « 15 16 - 21
4 - 15 10 - 21 16 - 99
4 - 21

This clessification esamines the 18-knot, 12-knot, and six-knot
ranges from four through 21 knots, in addition to the one through
nine and 16 through 99«kaot ranges.

These relative humidity and wind speed classes provide the basis
for the several combinations of weather criteria that are examined in
this study. That is, for easch relative humidity class, all wind
speed ranges are sxamined so thet all combinations of the two arve
included. For sach of the 112 combinstions of relative humidity and
wind speed, cach day was examined to see if there existed a time
period of at least six hours' duration in which the given velative
humidity and wind speed criteris were met, while simultaneously the
vind direction did not vary more than two coupsss points from the
starting direction.

The days that satisfied the above criteris were then further
crose tabulated by wonths aend the following 12 Buildup Index classes:
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0 -5 21 ~ 30 €1 - 80 > 120

6~ 10 31 - 40 81 - 100
i1 - 15 41 - 50 101 - 120
16 ~ 20 51 - 60

These classes are smallest at the low end of the Buildup
Index Range in order to provide wore detatled information for pre-
scribed fire. Due to control problems, little planned burning will
be conducted on the highest BUI days.
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The data for this ntw were hourly surface cbservations and
hourly precipitation cbservations from the following first-order
U. 8. Weather Buresu Staticms. Exceptions sre Momtgomery, Alabams,
and Valdosts, Georgis, in which surface observetions came from

Maxwell Air Force Base and Moody Air Force Base, respectively.

Station Identification Elevatiom (ft)
1. Macon, Georgla MCHN 362
2. Athens, Georgias AHN 811
3. GSavamnah, Georgis SVH 48
4. Valdosta, Georgis VLD 268
5. Jacksonville, Plorida JAX 31
6. Florence, South Carolina FLO 146
7. cCharleston, South Caroline Cns 9
8. Greensboro, Noxth Carolina 030 886
9. Roancke, Virginia ROA 1176
10, Elkins, West Virginia EEKN : 2006
11. Bristol, Tennessee TRI 1519
12. FKnoxville, Tennessee TYS $80
13. lNashville, Tennessee BNA 603
14. Montgomery, Alabame Mo 202

These stations were selected for two reasons. First, they

represent stations from the mountains, Pledmont, and Coastal Plains



of the Southeast; and second, they had nearly complete hourly
surface and precipitation records for the ten-year period used in
this study (Januvary 1955 through December 1964). Athens' records
extended from September 1955 through December 1964, and Montgomery's
records were for the periods January 1955 through July 1956 and
July 1958 through December 1964,

A map of the ares with the stations included {s shown in
Figure 5. Elkins, Bristol, Enoxville, and Roanocke all are within
the Appalachian ridge and valley snd Blue Ridge Mountain section.
Athens, Greensboro, and Macon ave considered in the Piedmont, although
Macon is very near the fall line. HNashville is west of the
Appalachian ridge and valley section in the Cumberland Platesu.
Savannah, Jacksonville, Valdosta, Plorence, Charleston, and
Montgomery ave all in the Coastal Plain. Jacksonville, Savannah,
and Charleston are representative of sreas very near the coast,
while Florence, Valdosts, snd Hontgomery represent more inland
portions of the Coastal Plain.

The observations that were subjected to the criteris discussed
earlier were from the hour of 0600 LST through 2300 LST. This
cholce of hours allows any given six-hour period to begin frow

0600 LST through 1800 LST.
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HETHODS OF ANALYSIS

The method of selecting days that met each of the preselected
weather criteris iavolved searchimg past weather records with an
electronic computer. A series of eight computer programs were
required to complete the major portion of the analysis. The
schematic diagram in Figure 6 shows the flow of data from the time
it ceme from the National Weather Records Center in asheville,
North Caroline, until the results were produced. Copies of all
programs except the RMDOSD (13) are listed in Appendix B.

Program I was required to remove the zone punches from the
wind speed, dry bulb, wet bulb, and dewpoint temperature fields
amd replace missing observation values with "999". This program
was necessary just to prepare the data for the next prograwm.
Program I was written in Autocoder langusge for the IBM 1401
computer.

Program I1 functioned to merge the hourly rainfall dsta tapes
with the hourly surface observation data tapes and compute the
National Fire Danger Rating System parameters, including the
National System's Buildup Index. This program also computed
several additional parameters not used in this study.

Program III built working tapes from the merged tapes pro-
duced by Program II. Its fumction was to select only the parameters

necessary to continue the snalysis. These parameters were year,
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month, day, bour, relative humidity, wind speed, wind directiom,
and Nationsl System BUL for the hours 0600 LST through 2300 LST,
inclusive, for all days of the ten-year period.

Program IV operated on the results of Program III and was the
program that selected the days that met each of the 112 preselected
criteria of duration, wind speed, relative humidity, and wind
direction. It produced both printed output of the first obser~
vation of esch day that met the above criteria and, as well, pro-
duced a new magnetic tape containing the same information for
further analysie.

Program V blocked the date produced by Program IV into a
tighter format so that it took less tape stovage space. That is,
it condensed the information on approximately one sand one-fourth
tapes so that it fit on one-third of a magnetic tape. This was
done by increasing the density with which the dats were stored on
tape and removing most of the inter-record gaps in the unblocked
tape.

Program VI allowed one to select any given number of records
from the blocked tape produced by Program V so they could be
operated on by the modified version of the BMDOBD (13) progran.
Programs 11 threugh VI were all written in Fortran IV language.

The BMDOBD (13) program computed two-way frequency tables of
data ioput. This program cross tabulated the BUL with month, and



the years from which the data were selected with month. This
program was produced at the Health Scieaces Computing Facility at
the University of California ;t Los ingeles. It could not be used
in its library form, however. Two modifications were necessary to
complete the job required by this study. In its library form, the
EMDOBD {s limited to 1,500 cbservations per problem. The author
modified this program to accept 2,500 cases. In additiom, the
program was wodified so that it would not rewind the imput data

tape at the end of each problem. The ocutput from this progrsm was
two two-way frequency tables for each wind speed - relstive bumidity
group. This program was written in Fortran Il language end produced
printed output. The BMDOSD and Progrsm IV were run on the IBM 7094
computer. 5411 others, except Program I, were run on the IBM 360
Hodel 6% computer.

Program VII computed the mean, range, upper and lower limits,
standard deviation, and coefficient of varistion for single variable
data sets. This program was run on the results of the two-wey
frequency table of months and years produced by the BMDOSD progrem.
The purpose of Program VII here was to compute the mesu number of
days for each month for each relative humidity - wind speed group,
as well asz the standard devistion as a wessure of dispersion. Programs
VII was written in conversationsl programming system language which

is a subset of "Program Language One" (PL/1) developed by IBM.



RESULYS AND CONCLUSIONS

Table 1 portrays the results of the Progrem IV run om the
IBM 7094 computer. This table lists all of the relative humidity
and wind speed groups examined in this study in the first colusm.
The 10-35/01-09 refers to the relative humidity class from ten
percent through 39 percent, sad the wind speed class of one
through nine knots. All relative bumidity values in tsbles to
follow are in percent end all wind speeds are in knots. The second
row, firast column, vefers to the tem through 39 percent relstive
humidity sgain, but this time combined with the wind speed class
of four through 21 knots. Columns two through 15 contain the
nusber of days from 1955 through 1964 that had at least six con-
secutive hours within the relative humidity and wind speed classes
that begin each row. In addition, the reported wind direction for
each of these six or more hour psriods did not vary more than 56
degrees from the starting direction. Each of the columns from two
through 15 represent the days frow the respective station that
heads the column. In other words, there were 12% days at Greemsboro,
North Carolina (GS0), in the period 1955 through 1964 that met the
10-39/01-09 relative humidity, wind speed, direction, and duration

eriteria,



Table 1.--Days meeting relative hus

1idity, wind speed, wind direction, and duration criteria

(10 years).
STATIONS GSO CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD
CRITERIA
RH/WS
10-39/01-09 125 18 63 26 22 56 51 128 41 94 58 55 89 107
04-21 506 297 244 298 193 235 218 506 570 672 347 167 209 241
04-15 419 178 176 185 154 186 167 452 353 559 254 133 170 215
04-09 75 17 43 22 17 38 30 105 24 86 45 34 51 54
10-21 167 134 75 154 56 92 61 127 276 245 125 43 43 59
10-15 77 34 18 46 27 46 - 24 71 87 126 42 14 14 35
16-~99 10 30 14 26 9 7 11 7 54 16 16 4 5 1
16-21 3 6 2 11 2 2 1 "2 8 6 2 2 0 1
20-69/01-09 987 244 723 467 241 919 582 883 399 633 761 787 857 685
04-21 2084 1820 1674 1984 1361 1833 1482 2015 1931 2126 1894 1590 1204 1241
04-15 1935 1428 1451 1754 1184 1706 1322 1911 1405 1979 1681 1437 1097 1142
04-09 675 210 503 402 188 629 369 760 223 583 598 458 542 406
10-21 615 752 469 732 386 538 383 474 879 708 591 384 218 251
10-15 365 320 180 375 210 344 192 312 286 461 256 208 99 146
16-99 48 116 92 78 17 31 28 21 215 41 59 24 26 12
16-21 19 32 24 34 4 13 10 10 58 20 24 7 11 7
~ 20-59/01-09 639 133 451 207 138 541 368 560 245 392 443 480 591 487
04-21 1624 1115 1217 1249 895 1331 1032 1504 1562 1718 1400 972 909 915
04-~15 1472 826 1021 1040 752 1232 904 1399 1075 1568 1187 879 831 836
04-09 429 115 302 182 102 269 236 466 147 ~ 363 336 382 372 280
10-21 498 479 330 468 253 386 271 35 719 571 434 229 150 179
10-15 290 171 123 215 126 239 130 225 221 362 185 107 68 102
16-99 40 85 64 63 12 20 22 14 187 23 46 15 20 5
16-21 16 20 16 26 3 9 9 6 52 15 18 7 6 5

Ly



Table 1.--Continued.

STATIONS GSO CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD

CRITERIA

RH/WS

20-49/01-09 312 53 205 70 56 228 172 283 129 192 193 219 296 243
04-21 1005 636 688 656 484 720 572 94l 1043 1167 843 445 537 524
04-15 895 436 567 483 383 627 482 863 380 1013 678 384 473 476
04-09 190 45 142 61 41 152 110 238 71 179 143 114 182 148
10-21 316 279 177 272 134 236 151 228 490 384 256 95 90 98
10-15 175 90 60 98 56 129 68 138 149 225 105 40 42 55
16-99 23 55 35 41 9 14 14 9 112 16 28 7 7 4
16-21 8 12 9 17 3 7 4 5 24 12 6 3 1 4

20-39/01-09 104 17 55 24 - 18 55 44 94 29 52 54 51 82 99
04-21 436 277 221 280 182 231 196 407 467 530 321 154 193 218
04~15 366 166 158 176 145 184 150 365 280 433 239 123 161 195
04-09 56 16 36 20 14 36 26 76 20 50 42 32 51 53
10-21 136 129 70 141 55 90 55 101 221 188 111 37 35 47
10-15 70 34 17 44 26 45 23 58 67 98 39 13 14 26
16-99 9 24 12 18 6 6 8 4 38 7 12 4 3 1
16-21 4 4 4 8 2 2 1 2 5 4 3 3 0 1

30-69/01-09 852 217 652 423 223 879 504 742 358 506 694 711 777 598
04-21 1863 1650 1539 1846 1247 1750 1334 1752 1624 1826 1767 1498 1089 1099
04-15 1721 1278 1328 1622 1083 1640 1186 1652 1158 1677 1562 1347 994 1006
04-09 589 186 456 368 176 592 324 643 195 462 546 429 485 347
10-21 507 645 421 634 349 495 335 385 697 546 488 359 184 214
10-15 298 275 157 339 191 325 168 250 213 344 215 199 84 121
16-99 39 89 80 61 11 27 16 16 176 32 44 21 25 11
16-21 14 26 22 26 4 11 7 8 50 15 20 5 11 7

8%



~ Table 1.--Continued.

STATIONS GSO  CHS  TYS SYN EKN BNA TRI _FLO ROA MCN AHN JAX MGM VLD
CRITERIA
RH/WS
30-59/01-09 495 105 ~375 165 119 496 287 411 204 261 373 411 507 394
04-21 1373 911 1057 1070 783 1249 868 1185 1236 1314 1227 858 778 758
04-15 1222 662 870 884 657 1157 754 1090 819 1179 1033 764 716 686
04-09 339 89 252 148 91 335 188 347 119 240 282 246 140 219
10-21 389 363 281 371 216 341 223 263 541 391 344 184 115 145
10-15 222 125 101 176 108 220 106 159 148 235 145 90 53 80
16-99 32 58 52 46 5 16 11 11 149 15 32 13 17 5
16-21 12 15 14 18 1 7 6 5 44 11 15 5 6 5
30-49/01-09 186 32 133 42 40 178 101 161 87 90 118 153 214 144
04-21 669 408 493 441 363 600 395 582 669 680 582 329 373 333
04-15 577 276 393 320 283 519 326 521 413 578 462 273 345 302
04-09 113 26 98 37 31 110 68 136 46 82 83 87 - 48 86
10-21 196 160 125 166 98 188 101 129 298 193 155 61 59 60
10-15 107 47 39 59 39 109 43 7479 102 61 24 27 33
16-99 15 31 22 24 1 9 5 4 74 9 14 5 5 4
16-21 - 2 7 i 9 1 5 2 3 16 8 3 1 1 4
30-39/01-09 20 2 6 7 6 25 10 24 8 11 13 16 20 24
04-21 119 70 52 90 71 106 55 95 118 111 106 47 67 57
04-15 98 42 32 57 55 84 34 85 70 - 95 79 37 61 51
04-09 10 2 4 5 6 14 7 22 6 9 11 12 10 12
10-21 34 28 20 46 21 46 17 23 52 31 33 9 9 11
10-15 16 7 3 14 10 27 4 14 16 18 11 3 5 5
16-99 5 4 4 6 0 2 1 0 11 1 2 2 0 1
2 0 1 1 0 0 0 0 1 0. 1 1 0 1

“16-21

6%



Table 1.--Continued.

STATIONS GSO CHS TYS SYN EKN BNA TRT FLO ROA MCN AHN JAX MGM VLD

CRITERIA

RH/WS

40-79/01-09 903 285 700 650 294 1050 592 769 330 520 787 891 777 639
04-21 1723 1898 1597 2143 1383 1872 1330 1672 1340 1568 1769 1702 1058 1121
04-15 1601 1547 1379 1920 1227 1753 1192 1584 960 1459 1562 1564 971 1028
04-09 642 243 489 574 232 707 370 678 177 480 628 511 471 372
10-21 395 730 435 653 398 495 341 347 504 441 447 412 171 206
10~15 238 349 171 355 232 340 182 233 150 290 190 237 88 115
16-99 26 84 78 51 13 31 12 14 125 26 35 23 24 12
16-21 12 23 22 22 4 17 4 6 33 9 17 5 11 6

40-69/01-09 550 140 432 303 179 633 351 433 224 255 436 518 540 404
04-21 1316 1221 1143 1427 994 1390 969 1172 1068 1096 1247 1189 751 778
04-15 1211 946 961 1240 866 1289 862 1098 714 981 1063 1050 682 698
04-09 388 121 306 270 142 439 220 393 124 237 340 302 333 235
10-21 317 467 303 454 274 329 231 240 446 315 314 281 113 141
10-15 181 211 108 245 157 222 120 158 126 197 133 158 53 76
16-99 18 58 53 35 6 18 8 8 116 18 26 14 11 5
16-21 8 14 15 14 2 8 4 4 32 7 14 3 6 3

40-59/01-09 236 51 166 90 81 259 166 169 87 89 157 233 272 226
04-21 717 501 589 609 519 767 503 577 611 559 626 546 402 429
04-15 624 368 457 500 435 713 440 519 285 493 506 483 370 382
04-09 164 44 109 84 59 186 105 148 52 83 118 143 167 124
10-21 196 188 152 185 141 171 119 119 280 163 172 122 42 71
10-15 106 68 52 92 77 116 59 69 66 98 69 64 21 37
16-99 13 28 27 22 4 9 6 5 87 4 15 7 6 1
16-21 6 4 8 7 1 4 3 2 25 3 9 3 3 1

0s



Table 1 .--Continued.

STATIONS GSO CHS TYS SVN EKN BNA TRI F1.0 ROA MCN AHN JAX MGM VLD

CRITERIA

RH/WS

40-49/01-09 44 5 12 3 16 30 20 30 15 11 23 40 52 34
04-21 126 81 86 87 117 158 105 103 143 98 118 64 84 72
04-15 104 53 62 66 82 142 86 92 73 85 96 56 74 64
04-09 24 4 8 3 11 21 13 27 5 10 15 18 28 22
10-21 40 34 23 26 30 44 22 18 49 21 28 10 5 9
10-15 22 11 6 11 10 29 9 10 16 11 11 5 3 3
16-99 2 5 4 5 1 4 2 0 20 0 3 0 0 0
16-21 0 1 1 1 1 2 1 0 1 0 0 0 0 0

50-69/01-09 179 54 177 129 80 230 130 152 98 63 129 195 189 133
04-21 520 688 538 722 558 659 455 456 433 339 482 590 285 306
04-15 463 510 427 617 484 585 380 428 284 289 395 513 243 267
04-09 139 44 124 112 66 170 80 137 55 57 96 108 115 76
10-21 113 257 149 219 148 161 129 83 160 99 127 155 46 58
10-15 58 117 47 125 81 103 59 55 41 58 53 85 16 31
16-99 6 29 28 13 3 10 3 4 35 10 15 5 6 3
16-21 0 5 4 6 0] 4 0 1 7 2 6 1 4 1

18



52

The ten-year period from 1955 through 1964 contaived & total
of 3,654 days from which the number of days shown in Table 1 met
the respective criteria. (The results from AHN end MCM were
normalized to a ten-yeer base in order to provide comparsble values.)
The mumber of days meeting the individual criteris varied from zero
to 2,126, depending on the station and the weather conditioms being
exaained. This represeats an overall range of from zero to 58
percent of the total days. Thus, for some of the criteris there
simply is not tiwe avsileble in which to conduct burning, while
for other weather conditions time is pleantiful.

1f, near Macon, Ceorgia, one rvequires the 20-49/04~15 set of
weather conditions, he would find that in the ten-year period of
the study there were 1,013 days that fell within this class. These
1,013 days represent an average of 101.3 dsys per year or 27.8
perceat of the total time. Clearly, this f{s sufficient time in
which to do considerable buruing. If this same informetion were
desired for Elkins, Vest Virginia, one finds 38.3 days per year
average for the ten years represeating 10.5 percent of the total
time. In this case, one wmust counsider planning burns with larger
crews or fewer total acres than cen be done at Macon. Similar
compaxisons can be made for any of the remaining criteria, either

at one station or among stations.
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Further breskdown from Table 1 is desirved. Specifically,
these dats should be stratified by months in order to provide a
wore ussble result. However, at this point, attentios was focused
on the poseibility of grouping stations in order to make the final
result more cowpact. Table 2 pressents sowe statistics derived from
Table 1. These statistics were computed im order to emamine the
possibility of station grouping. Colusns one through five preseat
the arithmetic mean (MEAN), the standerd devistion (SDEV), the upper
limit (UL), the lower limit (LL), and the ccefficient of varistion
(CV) of each row of Table 1. The coefficient of variation in
percent i

CV = (Standard Deviation/Arithmetic Mean) (100) (3)
The coefficient of variation is used for purposes of comparing the
relative variation within one set of weather criteria with that of
any of the others. The renge of the coefficient of veriation is
from 16.8 percent for the 30-69/04-21 group to 166.7 perceat for the
40-49/16+99 group. These data show #ll stenderd devistions to be
greater than 15 percent of their respective means, and all bdut eight
of the 112 sets of criteria have coefficients of varistions
exceeding 20 percent. Only 21 groups of the 112 exhibit coefficfents
of variation of less then 30 percent. The large variation in the
relative dispersion of the distributions produced by the different
sets of weather criteris lesds one to be skeptical about the

possibility of station grouping.



Table 2.--Statistics computed from table 1.

CRITERIA MEAN SDEV UL LL cv
RH/WS »

10-39/01-09 " 67 35 128 18 . 52,7
04-21 336 155 672 167 46.1

04-15 257 128 559 133 50.0

04-09 46 26 105 17 56.1

10-21 118 70 276 43 59.5

10-15 47 31 126 14 66.0

16-99 15 13 54 1 88.9

16-21 3 3 11 -0 88.0
20-69/01-09 655 232 987 241 35.4
04-21 1731 299 2126 1204 17.3

04-15 1537 292 1979 1097 19.0

04-09 468 172 760 188 36.8

10-21 527 189 879 218 35.9

10-15 268 97 461 99 36.3

16-99 58 53 . 215 12 91.4

16-21 19 . 14 58 4 71.7
20-59/01-09 398 163 639 133 40.9
- 04-21 1246 274 1718 895 22.0
04-15 1073 253 1568 752 23.6

04-09 277 108 466 102 39.0

10-21 380 154 719 150 40.6

10-15 183 79 362 68 42.9

16-99 b4 46 187 -5 103.9

16-21 15 12 52 3 81.8
20-49/01-09 189 83 312 - 53 43.6
04-21 733 221 1167 445 30.2

04-15 581 200 1013 380 34.3

04-09 130 57 238 41 44.0

10-21 229 113 490 90 49.1

10-15 102 53 225 40 52.0

16-99 27 28 112 4 103.6

16-21 8 6 24 1 73.8
20-39/01-09 56 28 104 17 50.9
04-21 294 116 530 154 © 39,3

04-15 224 95 433 123 42,2

04-09 38 17 76 14 46.0

10-21 101 55 221 35 54.4

10-15 41 24 98 13 58.3

16-99 11 10 38 1 88.4

16-21 3 2 8 0 63.3
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Table 2 .--Continued.

LL

CRITERIA MEAN SDEV UL Ccv
RH/WS
30-69/01-09 581 209 879 217 35.8
04-21 1563 262 1863 1089 16.8
04-15 1375 256 1721 994 18.6
04«05 414 150 643 176 36.1
10-21 447 149 697 184 33.4
10-15 234 76 344 84 32.6
16-99 "~ 46 43 176 11 193.2
16-21 16 12 50 4 73.2
30-59/01-09 336 134 507 105 40.0
04-21 1048 210 1373 758 20.1
04-15 892 197 1222 657 22.1
04-09 217 - 87 347 89 40.1
10-21 298 111 541. 115 37.4
10-15 141 54 235 53 38.7
16-99 33 36 149 5 110.0
16-21 12 10 44 1 83.3
30149/01-09 120 55 214 32 46.0
04-21 480 128 680 329 26.7
04-15 399 109 578 273 27.3
04-09 75 32 136 26 43.2
10-21 142 64 298 39 45.0
10-15 60 29 109 24 47 .4
16-99 16 18 74 1 115.2
16-21 5 4 16 1 80.0
30-39/01-09 14 8 25 2 54.4
04-21 83 25 119 47 30.0
04-15 63 22 98 32 34.7
04-09 9 5 22 2 52.2
10-21 27 14 52 9 49.8
10-15 11 7 27 3 61.8
16-99 3 3 11 0 100.0
16-21 1 1 2 0 100.0
40-79/01-09 657 227 1050 285 34.5
04-21 1584 296 2143 1058 18.7
04-15 1411 285 1920 960 20.2
04-09 470 165 707 177 35.1
10-21 427 143 730 171 33.4
10-15 226 81 355 - 88 35.9
16-99 40 32 125 12 82.0
16-21 14 9 33 4 62.9

55



Table 2 .--Continued.

CRITERIA MEAN SDEV UL LL cv
RH/WS
40-69/01-09 386 144 633 140 37.4
04-21 1126 195 1427 751 17 .4
04-15 983 188 1289 682 19.2
04-09 275 98 439 121 35.5
10-21 302 101 467 113 33.6
10-15 153 53 245 53 34.7
16-99 28 29 116 5 103.7
16-21 10 8 32 2 80.0
40-59/01-09 163 71 272 51 43.8
04-21 568 96 767 402 16.9
04-15 470 104 713 285 22.2
04-09 113 43 186 44 38.3
10-21 152 56 280 42 36.8
10-15 71 - 25 116 21 35.1
16-99 17 21 87 1 127.0
16-21 7 6 25 1 104.1
40-49/01-09 24 14 52 3 60.0
04-21 103 26 158 64 25.3
04-15 81 22 142 53 27.7
04-09 15 8 28 3 55.1
10-21 26 13 49 4 49,2
10-15 11 7 29 3 61.4
16-99 3 5 20 0 166.7
16-21 1 1 2 0 100.0
50-69/01-09 138 50 230 54 36.4
04-21 502 131 722 285 26.2
04-15 420 114 617 243 27.1
04-09 99 36 170 44 36.3
10-21 134. 58 257 31 43 .4
10-15 66 31 125 16 46.3
16-99 12 10 35 3 85.8
16-21 3 2 7 0 82.1

56
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One can attempt to simply group the stations arbitrarily
according to their departure from the mean of sll statiomns. One
wight consider the following groups:

Group I = (X + 1/2 (Standard Devistion) )

Growp II > (X + 1/2 (Stendard Deviation) )

Group III < (X - 1/2 (Standard Devistion) )

This type of grouping is not consistent, That is, stations
fall into differemt groups, depending upon the criteria being
examined. Thus, while one could achieve grouping in thi:‘mnnnar.
it would not be uniform throughout the range of weather criteris
exsained here. Beceause the statious do not consisteatly fall into
a single group, the end result would not appear to be reduced
significantly in size which is the reason for grouping.

4 logical grouping might also be by physiographic loestion.
This grouping would produce stations grouped by Coastal Plain,
Pledmont and Cusberland Plateau, snd mountain and ridge snd valley.
Agsin the dats from stations used in this study do not support 2
grouping of this type--st least not without sdditional stratificstiom.

It appears sppropriate to discuss briefly some of the reasons
why station grouping is not easily achieved and why the coefficients
of variastion are s large as they are. First of all, the results
presented in Teble 1 are bssed on the pimultanecus occurrence of

several climatic elements. Thus, stetion-to-station variation in
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any one of these is sufficient to produce station-to-station variatiom
in the results presented in Table 1. Furthermore, it is difficult to
establish which of the individual climatic elements iz actually
producing the veriastion.

It i8 to be expected that such natural festures as proximity to
coastlines, latitude, snd elevation will affect the results in Table
1. The sea breeze, for exasple, may have an effect on the frequency
of occurrence of time pericds meeting sny given set of weather criteria
at Charleston, South Cavolins, Savemmah, Qeorgia, and Jacksonville,
Floride. The distance from the Atlantic cosstline in these csses
should be the prime factor detersining the freguency with which the
sea brecae mukes its influence felt.

Theve is also s wide veristion in lotitwde (Elkine, West Virgiaia,
to Jacksonville, Florids) as well as elevation (oear ses level to
over 1,000 feet). /e mentioned esariler, the stations represent at
lesst three distinctly different types of terraian (pletesu, mountain,
and coastal plain).

These comsiderations, se well as the differences {n storm tracks
over the entire area, must play s large role in producing the
varistion observed among the stations.

The lack of suitsble station grouping hes led the suther to
present the remsining results separately by station; i.e., the

complete results without aay station groupiog.



Table 3 shows the results of Table 1 stracified by wonths.
The values presented are the arithmetic mean number of days per
month that met the respective criteria rather than the ten-year
totale, Table 3 contains oaly 78 of the 112 original sets of
eriteris ss those in which one or more of the 14 stations did sot
contain at least 100 acceptable days in ten years are cmitted.

Table 4 presents the standard deviations associsted with the
respective means in Table 3. It contains standard deviations ocaly
of eriteria in which there were at least 200 deys in the ten~yvar
period of record that wet the respective criteris. The standard
deviations of the remaining values are very sanll as evidenced by
Table 4 values that approsch 200 acceptable days per ten yssrs.

The smaller values were thus not computed snd not included bhere.
Table 4 should he used in conjunction with Teble 3 as it provides
& measure of the dispersion about the wean, experienced in the ten~
year vecord from 1955 through 1964.

Tables 3 and 4 sre set up in the ssme formst as Table 1. That
is, column ome contains the weather criteria that are cross
tabulated with the stations. Thus, esch entry in colusm one
represents s wind divection range and s durstion criteria. With

the desired criteria selected, one must then find the sppropriste

msonth for which informstion is vequired. The aversge number of days

(text continued on page 146)
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Table 3.--Mean number of days/month meeting relative humidity, wind speed, wind direction, and

duration criteria.

JANUARY

ROA MCN AHN JAX MGM VLD

FLO

CHS - TYS SVN EKN BNA

GSO

STATIONS

TRI

CRITERIA

RH/WS

N - oy N
[SSITa RN N

aenaaA
anaann
AR
nRnaYa
N -

N T O M T e
Earp—

N -
™ N L]

[3p I W SaHEN g+ o BEX.

[V S ]
O\ NN N
O Nm O N =i
(RN U T T D |
~ 33t Oo o0
OO OO ™
~

(<))

(18]

1

o

i

04-21

~
™ 0

-~
~ O

O
N ™M

N~

RS i)}

6.9 2.3
14.7 13.0

20-59/01-09
04-21

WO NW~
« ¢ s s e
\O N

NSO ™M
N e o

oot N
O N~

O WO T
O N
i

3wy e~ 00
AT on o
L]

N N N
Oerd OV M

N O 0
NV N~ O
L)

nun o wawN
o N

[ ol o N T I N ]
*® © e o o
™~ N e

NSOV O

72 ~ -

O W~
« & ¢ o e

O 1N N

oM
e & s e @
00 ¢ N~

™M~ O N 0
e e e o »
O\ AN \WO N

00 i ™~ =i &

*» & o

N N

]

04-15
04-09
10-21
10-15
16-99

60



Table 3 .--Continued.

JANUARY

CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA

RH/WS

AN = NN -
s s s e o o o
= M M-

04-21
04-15
04-09
10-21
10-15
16-99

20-49/01-09

O O~ AN
* s & @

— = -

NSO M-
L S A
— -

N O~
NN
— N NN

/._.892
321

NWINM~SO
* e » @
™M = N

5866
oo,

o2

8
.7
.2

.2

1.1
‘9
.3

1
.9
.8
.1

nwn M
. * &
N - -

M N Oy T
e L
T NO -
« e e e

™M N -

O O N
N ™M

04-21
04-15
10-21

20-39/01-09

30-69/01-09

04-21

04-15

10-15
16-99

61



.=~Continued.

Table 3
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.~=Continued.

Table 3

DECEMBER

CHS TYS SVN EKN BNA TRI FLO ROA MCN  AHN JAX MGM VLD

GSO

STATIONS

CRITERIA

RH/WS
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Table 4.--Standard deviation associated with the mean number of days/month meeting relative humidity,

wind speed, wind direction, and duration criteria.

JANUARY

CHS TYS SVN EKN  BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA

RH/WS

o\ O
— =

2,2

1.8
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2.0
2.3

5
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1

2.1
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3.0 3.0
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4.5
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.8
.9

1.9
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3
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1
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2
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5
.0
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04-21
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3.3
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2
1
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2

2
2
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2

2
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2
3

-

04-09

.2 1.9
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1.0
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2
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1
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1.7
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3.8
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3.7
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.6

04-15

1
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Table 4.--Continued.

JANUARY

CHS TYS SVN EKN  BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA

RH/WS

1.9

1.7 1.3
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3.0 2.5

.9
2.4
1.9
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2
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.5 1.

1

1.9
2

2.2 2.0 3.3
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1
1
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1.4 2.0 1.9 1.4 2.3 8 .5

1

.6

04-15

.1

10-21
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Table 4.~--Continued.

JANUARY

CHS TYS SVN EKN.  BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA

RH/WS
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Table 4.--Continued.

FEBRUARY

STATIONS GSO CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD

CRITERIA
RH/WS
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Table 4.--Continued.

FEBRUARY

GSO CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX  MGM VLD

STATIONS
CRITERIA

RH/WS
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Table 4 . --Continued.

FEBRUARY

CHS TYS SVN EKN BNA TRI FLO ROA MCN  AHN JAX MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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Table 4 .--Continued.

MARCH

CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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4 . --Continued.

Table

MARCH

CHS TYS SUN EKN  BNA TRI FLO ROA  MCN AHN  JAX  MGM VLD

GSO

STATIONS

CRITERIA

RH/WS
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Table 4.--Continued.
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Table 4.--Continued.

JUNE

CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD
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o \O — O

N en el

.1

3

2.3

1.7

2.7

4,1 3.3 2.1 2.9

3.2

2.4 1.2

3.0

3.3
2.3

40-79/01-09

o
[V

o
o

04-21

< ™~
< N

o O
o N

N O
PN
N N

6
2.3
1.7

04~15
04-09

~

1.1 2.0 2.3 2.0
1.0 1.5 1.3 1.5

1.2

1.8
1.6

3.6 1.9
1.2 1.2

2.5

o
o

1.1 1.5 1.5 2 3.1

2.1

2.7

2.0

.5 2.3

2

.7
2.4
3

1

40-69/01-09

M~ O
N N

~O
N N

[sa ]
.

.
NN

3.8
3.5

2.6
7

04-21
04-15

~
.
~—l

o
o

< o
— =

VN
—

N

-
™ -

1.8

2 1.6
.9

2.0
6

1.
1

1.9

1.9 2.2
2.4 3.3

3.0

04-09
10-21
10-15

.5

1.2

1.6

o N
. e
— N

sl =]
— N

o~
.
—t =l

-2

2.3
1.9

2.0
1.9
1.7

.5 2.8
S50 2.9

2
2

1
3.

3.1
2

2.4
2.0

2.3

2.4
2.8

1.0
5

2.
2

40-59/01-09
04-21

[o)]
.
-

2.0

3.1

<5 2.2

04-15

10-21

)
—
0
*
—
o
N
(@]
o~
O
—
~
—
[o))
—
O
~— N
o -
L T38]
O
—
(@]
~
O
o~
™~
.
(@]
L
—
o i
[@ o]
[ |
— .
oo
~
N
O
]
(@]
val

1.9 1.3

1.7 2 2.3 1.7 1.4 1.4

4.0
1

1.8

2.0
1.9

1.0

04-15

.8

10-21

127



4 . -~Continued.

Table

CHS TYS SVN EXKN BNA TRI FLO ROA MCN  AHN JAX w3 VLD

GSO

STATIONS

CRITERIA

RH/WS
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Table 4.--Continued.

JULY

CHS TYS SVN EKN  BNA TRI FLO ROA  MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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Table 4.--Continued.

JULY

CHS TYS SVN  ERN  BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS
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RH/WS
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GSO CHS TYS SVN EXKN BNA TRI FLO "OA  MCN AHN JAX MGM VLD

4, ~~Continued.
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Table 4.--Continued.

AUGUST

CHS TYS SVN EKN  BNA TRI FLO ROA  MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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Table 4.--Continued.
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SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM VLD
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Table 4;--Continued.

SEPTEMBER

CHS TYS SVN EXN BNA TRI FLO ROA  MCN  AHN JAX  MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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Table 4.--Continued,

SEPTEMBER

CHS TYS SVN EXN BNA TRI FLO ROA MCN  AHN JAX MGM VLD

GSO

STATIONS
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Table 4.--Continued.

SEPTEMBER

CHS TYS SVN EKN BNA TRI _ FLO ROA MCN AHN JAX MGM VLD
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4 ,-~Continued.
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OCTOBER

CHS TYS SVN EKN BNA TRI FL.O  ROA MCN AHN JAX MGM VLD
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STATIONS
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. Table 4.--Continued.

OCTOBER

CHs TYS SVN EKN  BNA TRIL FLO ROA MCN  AHN JAX MGM VLD

GSO

STATIONS
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RH/WS
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Table 4.--Continued.

OCTOBER

GSO CHS TYS SVN EXN BNA TRI FLO ROA  MCN AHN JAX  MGM VLD
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RH/WS
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. ~~Continued.

A
“F
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NOVEMBER

CHS TYS SVN EKN BNA TRI FLO ROA  MCN AHN JAX  MGM VLD

GSO

STATIONS
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RH/WS
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Table 4.--Continued.

NOVEMBER

CHS TYS SVN ERKN  BNA TRI FL.O ROA MCN AHN JAX MGM VLD

GSO

STATIONS
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‘2 4, --Continued.

NOVEMBER

CHS TYS SVN EKN BNA TRI FLO ROA  MCN AHN JAX  MGM VLD

GSO
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4 .-~Continued.

Table

DECEMBER

CHS TYS SVN EKN  BNA TRI FLO ROA  MCN  AHN JAX MGM VLD

GSO

STATIONS
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RH/WS
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Table 4.--Continued.

DECEMBER

CHS TYS SVN EKN  BNA TRI FLO ROA MCN AHN JAX MGM VLD

GSO

STATIONS

CRITERIA
RH/WS
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30-59/01-09

1.1
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.8
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1
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— O
« .
N N
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1.8

5
.3
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2.
1
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3.6

1.6
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2. 1.6
1.5

1.7
1.4

3.0
2.7

N N

04-21
04-15

10-21
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Table 4.--Continued.

DECEMBER

CHS TYS SVN EKN BNA TRI FLO ROA MCN AHN JAX MGM- VLD

GSO

STATIONS

CRITERIA
RH/WS

"

2

3.1 2.6
2
2

3.4 2.5 2.2 3.6 3.7 2.9 1.6 3
3.3 2.7 3.6 2.6 2.9
2.7 2.7 2.5
2
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40-79/01-09

) O
.« o
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N N
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.6 2.0 2.0

2
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6
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1
.2
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1.6 1.9
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2
2.0

2.2

10-21

.6
.5

1.4
1.8

1.9
2,2
2

50-69/01-09

1
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per month that were chaserved during the ten vears of this study
at each of the 14 stations are then found in the row that begins
with the selected criteria.

1f any of these stations had more than 200 days in the period
from 1955 through 1964, then the respective standard deviatiouns will
be found in @ like menner in Table 4.

Thus, again considering the 20-49/04-15 group at Macon, one
finds a mean of 9.0 days scceptable in January from Table 3,

Table 4 shows the standard devistlon associated with this wmean to
be 3.8. The corresponding values at Elkins, West Virginia, are
3.0 for the mean snd 2.4 for the standard deviation.

FPigures 7 through 13 sre isoline analyses of selected criteria
from Table 3. These are shown to illustrate patterns of days meeting
specific criteria and to help provide the user of the tsbles with a
tool for iaterpolsting table values between stations.

Pour charts~-Janusry, April, July, and October--sre shown for
the following weather criteria:

20-69/04-21 (Figure 74, B, C, D)

20-69 /0408 (Pigure 8A, B, C, D)

20-35/04-21 (Figure 94, B, C, D)

30-43/04-21  (Figuve 104, B, C, D)

30-49/04-~09 (Pigure 114, B, C, D)

40-79/04-21 (Figure 124, B, C, D)

40-79/04-09 (Pigure 134, B, C, D)



Figure 7A

Isoline analysis of
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Figﬁre 7B
Isoline analysis of
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Figure 7C
Isoline analysis of
acceptable days.

20-69/04-21
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Isoline analysis of
acceptable days.

871



Figu‘re 8A

acceptable days.

Isoline analysi-s of =

FLA

MONTH
January

20-69/04-09

Figure 8B
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Figure 8C FLA

Isoline analysis of
acceptable days.
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Figure 9A

Isoline analysis of
acceptable days.

Figure 9B FLA
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Figure 9C

Isoline analysis of
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Figure 10A

Isoline analysis of
acceptable days.

FLA

30-49/04-21

Figﬁre 10B
Isoline analysis of
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Figure 124

Isoline analysis of
acceptable days.
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Figure 12C

Isoline analysis of
acceptable days.
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Figure 12D
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Figure 134

Isoline analysis of
acceptable days.
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These chaxts show overall pattern changes resulting in decreasing
the upper limit om relative humidity from 69 perceat to 39 perceat,
decreasing the upper limit on wind speed from 21 kuots to nine
knots, changing both the upper and lower limit on relative humidity
from 20 through 69 percent to 30 through 49 percent, and increasing
both the lower and upper limits on relative humidity from 20 through
69 percent to 40 through 79 percent.

These analyses are not eassily interpreted in terms of what
produces the respective patterns. The mountalas do seem to emert
an influence that, in sost cases, acts to tighten the gradient in
the vicinity of the mountsins with low values to the northwest.

The Sulf cosst sppears to ect in a similer manner in producing
& tight gradient with low values to the southwest, though this does
anot hold in 81l cases. These results would be wmore easily sub-
stantisted with statlons further west and north than Montgomery
and Nashville.

The charts are anslysed for the months of Jenuary, April, July,
and October in order to help contrast the seasoms for the criteria
selected. The most striking difference sesson to sesson is the
sumber of avsilable days for a given criteria at all statioms rather
than a difference in the pattern itself. Por example, the maps for

the 20 through (Y percent groups show an overall minimuam in July,
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while the charts for the 40 through 79 percent groups show aa over-
all meximum in July. The lstter maximum in July is apperently
reflective of the summer shower activity in preducing generally
higher sustained relative humfdity than in other seasuns of the
year,

Examination of the 20~69/16-9% group in Table 3 for these same
four months reveals a general maximum in April and & minfeum in
July. This would appear to be due to the snnusl wind regime in the
Southeast in wvhich msximun yesrly wind speeds are experienced in
March, 2pril, and Mzy, while mintmums are observed in June, July,
snd August. The maxivue wind speeds also cofncide with end con-
tribute to some of the wost critical conditions for wildfire
ogcurrence.

Table 5 presents a frequency distribution of the National Fire
Danger Rating System Buildup Index (BUI) by months for the 20-49/
04-15 relative humidity snd wind speed ranges at Macon, Georgla.
The BUI values are coded as follows as required by the BMDOSD

computer program:
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Table 5.-<MCH (BUI vs Momths) (19335-1964)
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Coded Value of BUI Actual Range of BUL
1 Greater than 120
2 0-5
1 6-10
& 11-18
5 16-20
6 21-30
7 31-40
8 41-50
9 51-60

10 61-80
11 81-100
12 101-120

The values greater than 120 are coded one because of the trans-
formation required in the computer progrsm. Otherwise, the incressing
coded values correspond to increassing values of the bufldup index.

The BUY classes, as mentioned earlier, are smsllest near the low
end of the BUI range to provide sdditional detail for use by
persons doing prescribed burning.

Table 5 {s interpreted in the following manner: In January
there were 90 days in the ten-year period (1955 through 1964) that
wet the 20-49/04-15 relative humidity and wind speed criteria, vhile

also meeting the wind direction and duration criteria. These 50
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days had the buildup index distribution shown im the column above
month one of Table 5. That is, 12 days had BUL's in the zereo to
five renge, 20 in the six to tem range, 17 in the 1l to 15 range,
ete.

If there were no values in the ten-yesr period that axceeded
8 BUI of 120, the coded value of one would aot appear inm the tables.
One can now conclude at Macom that in Jasuery 85.6 percent of the
90 days had huildﬁp indexes below 40, while 14.4 percent had BUL's
greater than 60. More deteiled breakdowns can be wade to sult the
findividual using the informstionm.

Only ome table is shown here, but Appendix A contains 60 such
tables for Mecos and four esch for the remaining 13 stations. The
60 tables represent all relative humidity and wind speed eriteria
in which at lesst 200 days were found in the ten-year period of
study at coe or more of the 14 stations.

One might now consider that Macom, in January, hed an average
of 9.0 days per month that met the 20-49/04-15 criteria (from
Table 3 or from colusm totsl divided by tem of Table 5). The vslues
making up the Janusry mean had a stendard deviation of 3.8 (Table
4). The Buildup Index was generally below 40 (Table S). Appendix
A contains BUI distributions for additional criteria end other

stations,
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SIMARY

The objective of this study was to determine the time available
for conducting prescribed burning in the southeastern Uaited States.
Relative humidity, wind speed, wind direction, and indirectly
temperature and precipitation were the weather elemsnts selected
for use in the study because of their iafluence on fuel moisture
and ultimately fire intemsity. The Bstional Fire Danger Ratiag
System's Buildup Index was used {n lieu of direct mecasures of

temperature and precipitation. ‘

Limits were set on the sbove slements, snd the leagth of time
the actual observed conditions must f£all within these limits was
set forth. The liwits imposed produced the following maximum ranges

on each of the parameters:

1. BRelative humidity - ten to 8 perceat

2. Wind speed - greater than one knot

3. Wind direction ~ within 56 degrees of startisg
direction |

4. Length of time 1, 2, and 3
must be successfully met -~ six hours

5. Buildup index - gntire range exsmined.

In selecting the relative humidity limite, it wes suggested thet
the oscillating vapor pressure desorption curve be used when estimating
the equilibrium moisture content of natursl fuel beds from relative
huwidity.
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The relative humidity snd wind speed ranges above were divided
iato 14 aud eight smaller ranges, vespectively. Combinastions of
these ranges, each also associsted with the wind direction and
duration criteria, formed 112 unique sets of weather conditioms.

The dats from each of the 14 weather stations across the south~
eastern United States were examined for a ten-~year period to
establish the nusber of days that successfully met each of the 112
differeat sets of weather criteria, Tables were prepaved and pre-
sented these results both for the entire ten years of study, as well
&8s monthly sesn valuss with corresponding standard devistionms.

Isoline charts of the frequancy of occurrence »f the criteris
were illustrated. These charts demonstrate a method that can be
used to interpolate between data points. The mountains and the Gulf
of Mexico appear to influence the nusber of days meeting a given
exiterion. The proximity to the mountains and the Gulf both sppear
to reduce the number of days available for a given set of weather
conditions examined in this study. The season-to-season change in
the patterns produced by the fsoline snalysis is not as striking as
the total changs in the nusber of available days at all stations.

An exsample of the National Fire Danger Rating System Buildup
Index (BUI) distribution for one relative bumidity and wind speed
clagsification is discussed. The remainder of these frequency
distributions of BUI by month is included in Appendix A.
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Thus, the objective set forth in this study is met by Tables
one through five in the text and Appendix A. With these tables
and the analysis procedures in Pigures 7 through 13, a forester
should be able to meke considersbly more efficlent use of the time

available for prescribed fire in the southeastern United States.
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APPENDIX A

Appendix A containe tables of the National Fire Denger Raeting
System's Buildup Index (BUI) cross tabulsted with wonth for 60 sets
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{the same criteria as in Table 4 of the text) of weather eriteria at

Macon, Georgia (MCN), and four sets of weather criteris for each of

the 13 stations showa heve.
Station
1. Athens, Georgia
2. Savaunsh, Georgia
3. Valdosta, Georgia
4. Jacksoaville, Floridas
5. Charleston, South Carolina
6. Florence, South Carclina
7. Greeasboro, North Carolina
8. Roanoke, Virginia
9. Elkins, West Virginia
10. Bristol, Tennessee
11. FKnoxville, Tennessee
12. Hashville, Tennessee
13. HMontgomery, Alabama

Identification
ARN

SVH
VLD
JAX

TR
T8
BRA
HOoM

Ten yeaxrs (1955 through 1964) of weather records from MCN were

exsmined to f£ind the number of days whem six consecutive bours

(between 0600 LST and 2300 LST) existed in which the wind direction
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varied no wore than two compass points on a l6-point compass. These
days were further stratified according to the following relative
bumidity and wind speed ranges:

10-39/04-21 30-53 /0109
04~-21
10-39/04~15 04~15
10-21 04~09
10-21
20-68/01-09 10-15
0421
04-15 30-59/04-21
04-09 0h~15
16-21 10-21
10-15
1639 407970109
0421
20-59 /0109 04415
04-21 04-09
04-153 10-21
0409 10-15
10-21
10-15 40~68 J01-09
04-21
2049 /0109 B4~15%
04-21 04~09
04~15 10-21
0409 10-15
10-21
10-15% 40+59 /01-09
04-21
20-39/04-21 0415
0415 10-21
10-21
50-69 /01-09
30-69 /0109 0421
04-21 04~15
04~15 10-15
0409
10-21

10-13



These combinstions of weather elements wake up the 60 sets of
weather criteris esch of which is shown with its secompanying BUIL
distribution by month in the tables for MCN.

The same ten-ysar period of data was exemined at each of the
remaining suuomy utilizing the following four sets of westher
criteris:

RE(R) fwS(kts)

10-39/04~21

20-69/04~21

30-69/04-21

40~79/04-21
Each of the ebove relative humidity and wind speed ranges is also
associsted with the wind direction and duration eriteria menmtioned
earlier. These four sets of westher criteris encompass the ranges
of 50 of the 60 sets included at Macon. That is, the relative
humidity and wind speed ranges of the 50 are equal to or less then

the ranges of the four westher criteria for which the distributions

are shown.

175

It is suggested that the Macon BUX tables be used as & guide in

estimating the BUI distributions at other ststicas for weather

1/ Exceptions are AHN in which the period 9/55 through 12/64

was examined and MGM in which the periods 1/35 through 7/56 and 7/58

through 12/64 were emamined.
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criteria other than the four presented. For example, if one is
interested in the January BUL distribution for the 20-69/04-15 set
of westher criteria at Elkins, West Virginia (ERN), he would proceed
in the following way:

1. Ezsmine the BUIL distribution for the 20-69/04-21 set of
weather criteris at both Macon (MCH) and ERN
2. Reduce the BUL distribution observed st EKN for the
20-69/04-21 by the same percentage as is observed to
oceur at MCH between the same sets of weather criteria.
The percentages to be multiplied by the values i{n the January column

at EKN for the 20-65/04-21 set of weather criteria to estimate the

distribution for the 20-69/04~15 criteria are found ss follows:

These percentages must be computed for each BUI class. The
percentages for Januvary in this exsmple are:



BUL Classes
101 - 120
81 - 100
61 - 80
51 - &0
41 ~ 50
31 - 40
21 - 30
16 - 20
11 - 15
6 - 10
0- 3

> 120

BUI Clase (coded !,?J

“d

&
5
4
3
2

1

100
100
100
100
100
100
78
89
100
90
86
100

These percentages multiplied by the January BUI distribution

for the 20-69/04-21 set of weather criteria at EKN produce the

following distribution for the 20-69/04-15 set of weather criteria:

2/ As found in the tsble and required by the computer program
that produced the tables.
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BUI Classes (coded) Estimated values Actual values
12 0 0
11 0 0
10 0 0

9 0 0
8 1 i
7 2 2
6 9 12
3 & 7
4 12 3
3 10 11
2 49 49
i 0 Q

The estimated distribution is not too far from the sctusl dietribution
in this cau

The validity of this procedure for estimating BUL distributions
rests primarily in the fact that msost of the weather criteris (50 of
the 60) are subsets with respect to relative humidity, wind speed,
wind direction, and durstion of the four shown. Thus, when estimating
these distributions, one should select the table which contains as a
subset the distribution to be estimated or the distribution closest
to the given table when subset selection is not possible. In the

example, the 20-69/04-21 table was reduced by percentage values
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derived from MCN becsuse the desired distribution (20-59/04-15)
was a subset, In several cases tested with this procedure, the
values were always ranked correctly within the distribution and
were generally quite close to the actual distributions. The
actual distributions of 211 weather criteris for each station are
not included here for purposas of brevity.

The tables follow with Macon first and the remsining tables in

the order the stations were listed earlier.
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Appendix A coatinued

MCN (BUI vs Months) (1955-1964)
RH(%)/WS({kts){ NATBUI
. 12 % 2 7 2 1 3
1 % 4 9 2 3 316 2
10 * 3 11213 2 1 118 9 5
9 ¥ 3 312 2 3 2 71 1 § 7
8 X 3 1 7 5 2 1 4 5 4
7% 4 2 315 9 5 1 1 2 3 8 6
6 * 7 82721 9 10 2 2 5 411
5 % 5 10 11 16 3 1 2 1 1 6 4
10-39/04-21 4 % 7142220 3 1 1 1 1 3 8
3 % 12 20 22 17 2 2 ' 2 2 5
2 % 614 918 5 1 16
1 % 4 4 1
$**$#§*****#****#******************#w
{2y 1 3 5 7 S 11
MCNTH 2 4 6 8 10 12
CCLUMN 50 S8 80 71 18 66
TOT AL 71 118 48 11 46 58
NATBUI
12 =% 2 7 2 1 3
11 * 3 7 2 : 3 312 2
oo 3 11010 2 1. 118 8 5
9 x 3 311 2 32 1 7 8 7 6
8 * 3.1 6 4 4 2 1 2 5 4
7% 4 2 314 9 5 1 1 2 3 71 4
6 % 7T 619 21 8 10 2 1 5 4 9
10-39/04-15 5 % 4 6 8 10 2 1 2 5 4
V& X 51319 17 3 2 11 2 7
3 % 10 17 13 12 2 1 2 1 5
2 % 410 4 9 5 1 1.5
1 * 4 4 1
*****#**#*************y***********#**:
(2 1 3 5 7 9 11
MCNTH 2 4 & 8 10 12
CCLUMN 42 70 12 7 17 55
TOTAL 57 93 43 10 42 51




181

Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS(kts)

10~39/10-21

20-69/01-09

NATBUIL ‘
11 % 2 4 1 6
10 2 i 6 3 1 3 4
9 * 2 1 1 1 3 2
8 * » 1 2 1 2 . 2 1 .1
7 = 1 1 4 2 1 1 1 1 3 2
L6 % 512 7 1 2 1 2 4
5% 1 7 7 8 1 1 2 2
4 % 4 3 g 11 1 1 1 1 1 3
3 % 310 14 10 1 1 1 2
2% 4 7 712 1 1
1 ® 3 .
AR ok Rk Ak ***************************i
(2 1 3 5 7 g 11
MCNTH 2 4 € 8 10 12
CCLUMN 16 52 200 1 4 21
TOT AL 33 54 11 1 13 19
NATBUI
2 ox 2 3 2. 1.7 .3
1Lox 1 4 6 1 4 4 9 3
10 x4 111 3 1 72311 8
9 % 1 4 4 1 2 3 6 8 8 6
8 * 2.1 .2 8 5 7 6 513 § 10
T* 6 2 2 4 3 5 & 2 7 6 810
SO ¥ 09 7T 6 6 613 3131211 6 16
5% T 6 2 4 2 4 8 4 2 3 2 g
CA* 111312 4 1 2 4 9 4 3. 110
3% 1713 5 4 8 3 5 2 5 1 3 2
2% 11l 5 1 5 4 5 4 2 1 4
1 ® 2 1
7 7 *,*****#*****************************#?
{2y 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
COLUMN 69 29 54 36 53 65

TOTAL 48 34 51 41 73 80
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS(kts)

20-69/04-15

NATBUI S
12 x4 11 3 4 11 4
11 = 7 19 9 2 11 9 33 7
A0 % 7 - 8 .30 18 5 3 20 41 29 10
9 4 1516 11 5 6 8 12 16 11
8 % 1 2 717 20 14 11 13 12 19.17 23
7 % 10 12 10 30 21 15 22 19 21 26 18 22
6 % 27 21 38 39 28 24 21 38 34 27 12 34
5 % 18 27 23 21 20 14 21 24 17 16 12 18
4 % 31 32 34 25 12 9 21 28 16 14 5 23
3 % 42 55 48 29 14 15 2¢ 8 15 8 10 l4
2 % 28 35 21 31 12 21 1C 3 10 11 3 14
N 4 S 2
****#***#********************#***;*#y;
{2y 1 3 5 7 S 11
MCNTH 2 4 6 8 10 12
CCLUMN 175 185 207 146 168 168
TOT AL 184 215 172 142 183 180
NATBUI
2k e 12 03 411 4
IR 17 5 2 S 925 6
10o% 7 831 17 5 3 20 41 25 10
9 * 314 1512 5 6 8 12 16 11
8 % 1 2 71619 12 11 13 11 18 16 20
7 % 11 10 8 26 21 15 21 18 22 27 18 21
6 %21 20 32 40 27 22 20 37 30 26 10 33
5 % 16 18 15 15 18 14 16 24 15 16 11 20
..% % 31 28 27 20 12 10 2C 28 17 13 5 22
3 % 38 51 41 27 13 14 25 8 15 7 7 14
2 % 24 3217 28 12 21 10 3 10 11 3 11
1 % 4 8 2
*****##***#*********#**********#’*****{
( 2) 1 3 5 7 S 11
NONTH 2 4 6 8 10 12

CCLUMN 160 150 201 136 161 153
TOT AL l61 194 167 140 180 172
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Appendix A continued

U (BUI vs Months) (1955-1964)

MCI

.

RH(%)/ WS{kts)

NATBUI
12 = 2 301 1 7 3
11 % 1 4 €& 1 4 4 9 2
10 % 4 111 3 1 7. .22 1C 8
9 * 1 4 4 1 2 2 4 6 8 6

8 % 2 1 2 8 4 2 6 512 710
7% 6 2 2 3 3 5 ¢ 1 71 6 8 9
& % 8 6 6 6 611 31311 9 6 14
5% 6 4 2 4 2 4 8 4 2 3 2 8
¢+ 20-69/04-09 4% 91312 4 1 1 3 9 4 2 1 9
3% 1513 4 3 7 2 5 1 5 1 3 2
2% 7T 3 1 4 3 5 4 2 1 4
1 * ~ 2 1
) ****#**#************************#****:
t 2) 1 3 5 1 S 11 ,
MCNT H 2 4 6 8 10 12
CCLUMN 59 28 52 35S 50 62
TOTAL 43 31 45 38 66 75

NATBUI

e 1 2. 1.1
11 x 3 8 1 2 210 3

Ao x 2 o 111 4 2.5 8

9 % 2 2 4 7 2 1 2 3 3
LBx . 05.5.9 3 2 1 4 3 4 5
7% 3 6 512 5 5 2 71 5 4 ¢ 7
6 % 12 7 18 17 6 8 5 31011 3 10
69/ 10. 5% 4151511 7 5 4 7T 3 3 8
OB s 151512 4 4 8 3 1 5 4 .
3% 15322317 1 2 4 1 1 2 6 9
2 * 1519 1425 3 5 3 4 3 5
I o= 3 3 1
*******,*#****************#***‘#*#**’***:
{ 2) 1 3 5 7 S 11
MENTH 2 4 € 8 10 12
CCLUMN 72 97 €2 27 35 52
TOT AL 94 102 47 15 45 60
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS(kts)

20-69/10-15

20-69/16~99

NATBUI
12 % 2 11
11 =* 2 : 5 3
10 ox 2 4
&
* ,,,,,

WO e

! — ;
LR WO D N

2
N oW

o8 # %
e
oo

N

W

P

N

h-‘

O N e N

WL DN N
— W

NV NS oW

O O N R G I R o
NP N TR T R O Ny

HNWRWOo N® O
NN NN N DS W

L koo ok Rk doh ok ok ook ok S
C 2y 1 3 5 7 s 11
MCNTH 2 4. & 8. 10 12

CCLUMN 46 36 51 22 25 28
TOTAL 58 68 38 14 35 37
NATBUT - .
9 * 1 1 :
7 * ) 1
6% 1 1 2 ‘
5 % 1 2 5 2 1 1
4 * 1 1 :
3% 2 3 2 21
2 * 1 5 2 2 .
o o ek ok b o kol R R kKR
{ 20 1 3 6 12

MCNTH 2 4 11

COLUMN 3 12 1.3
TOTAL 10 g8 4
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/WS(kts)! NATBUI
' 12 * 2 2 1 5 3
11 * 4 4 2 3 71 1
10 % 3 1 6 3 1 "4 16 8 8
9 3- 4 1 5 6 3 5
8 * 1 1 s 4 1 3 1 8 7 8
7 % 6 2 4 3.3 2 1 3 5 4 7
L6 X 7 6 5 4 3 5 2 3 4 6 311
5% 6 4 2 2 21 4 3 2 2 2
20-39/01-09 1 4w 11 711 1 11 6 2 2 s
3% 11 7 2 1 8 2 3 1 2 1 2 2
2 % 5 4 3 2 2 2 1 2
1 % 2
##***##*#****************************-
{2 1 3 5 7 S 11
MCNTH -~ 2 4 6 8 10 12
CCLUMN 50 22 40 1s - 23 41
TOTAL 29 20 20 18 50 54
NATBUI
12 % 3 10 2 2 S 4
11 * 7 19 9 1 7 828 5
A0 o 6 1 26 18 4 3 15 28 26 9
9 % 515 14 S 2 6 8 10 14 9
- 2 511 18 13 S 10 8 14 14 15
7 % 10 10 9 28 20 18 14 13 12 17 13 19
6 % 21 19 23 35 23 22 13 25 23 22 G 28
20-59/04-21 5 % 17 25 20 21 20 12 17 18 13 16 8 13
4 % 30 26 32 23 8 8 12 20 11 11 6 19
3 % 37 38 38 23 12 9 13 4 9 6 7113
2 % 18 30 17 34 811 71 3 5 7 312
1 % 4 8 1
3 e Ao % o of o o %k ok 3k dkafe oo o ok o o o ok sk ok o o o ok 3 ok ok ok kol ke
{ 2) 1 3 5 7+« 9 11
MCNTH 2 4 6 8 _  1C 12
CCLUMN 149 159 182 53 113 138
TOT AL 150 197 126 102 149 146
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Appendix A continued

MCHN (BUI vs Months) (1955-1964)

RH(%)/WS{kts)] NATBUI
12 3 11 2 2 9 4
11 * 6 17 6 1 7 8 25 4
10 6 7 26 17 4 3 15 38 23 9
9 * 31514 7 3 6 8 11 13 ¢
8 x 2 41216 11 S 8 7 13 13 14
T % 9 9 6 22 19 18 14 13 13 16 12 16
6 % 17 19 27 37 23 Z1 12 25 19 20 'S 25
5 % 15 16 12 14 18 12 16 18 12 16 7 15
20-59/04-15 % * 31 21 24 20 8 9 12 20 11 1C 5 16
3 % 30 36 36 21 12 8 13 3 9 5 5 11
2 % 17 25 12 26 811 7 3 5 7 210
1 * ‘ : 4 7 1
o el e S o e ok e e o afe o o e e ke 3 3 kel o e o e e e
{ 2) 1 3 5 F g 11
MCNTH 2 4 6 8 10 12
CCLUMN 134 124 176 91 1C8 124
TOT AL 128 174 122 - 8¢ la4 133
NATBUI _
12 % - 2 1. - .1 5 3
11 % i 4 4 2 3 .7 1
10 o x o 3 Lol e 3.1 315 8 8
9 * 3 4 1 4 4 3 5
.8 * 1 1 5 3 1 3 1 8 5 8
T * 6 2 3 3 3 2 1 3 5 4 7
6 * 75 5 4 3 4 1 3 3 5 310
- . % o3 o2 2 21 4 07 202 2
SO0=59704-09 4+ 1o 7 11 1 1 6 2 h
3 & 1 2 1 ¢t 1 1 2 1 2 2
2 *x 4 2 3 2 2 2 1 ' 2
1 % 2 S
,f#***g**********#***#********#*****#*=
{ 2% 1 3 5 7 g 11
MONTH 2 4 €& 8. 10 12
CCLUMN 45 22 29 12 20 38

TOTAL 25 19 25 18 46 52
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/WS(kts)j NATBUI ‘
12 % 1 1 1
11 =% 3 7 1 2 8 2
A0 2 1 9 4 2 6 8
9 3 1 3.¢6 1 1 1 4 3
8 * 4 4 7 3 1 1 1 2 4 1
7 % 4 5 412 4 5 1 6 &4 2 & 71
6 % 9 61414 3 5.4 2 7 9§ 1 g
5 % 4 15 13 11 6 4 1 3 2 2 6
20-59/10-21 L4 % 1313 1411 2 4 3 2 1 4 5 8
3 % 13211914 1 2 2 1 1 2 4 9
2 % 9 15 11 27 2 4 2 - 33 3
1 = 3 2
B ##**##**#***#***#*****************#**
( 2) 1 3 5 7 g 11
MCNTH 2 4 & = 8 16 12
CCLUMN 57 82 47 16 21 44
TOT AL 75 95 4C 12 33 49
NATBUI
12 % o 1. 1 1
11 = 2 4 1 ’ 2 4 2
.40 * 2 1 6 3 2 S5_ 4
9 x 2 1 3 4 1 1 1 1 3
L8 x 3 3 5 2 1 . 3 1
7 % 3 4 7 3 5 1 5 4 1 2 3
6 *x 5 5 413 3 3 3 2 3 71 4
5 % 2 5 3 4 3 4 1 2 1 1 6
20-59/10-15 0 4 s 12 7 5 8 2 4 3 2 1 3 2 4
3 % 7 16 11 10 1 1 2 1 1 1 5
2 * 5 T 618 2 3 3 3 2.1
1 % 3 2

*****##*********#**#**#**#*******#***

{ 2) 1 3 5 7 S 11
MONTH 2 4 & 8 10 12
CCLUMN 38 34 35 15 15 21

TOT AL 44 65 22 9 24 30
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Appendix A continued
MCN (BUI vs Months) (1955-1964)
RH(%)/ WS{kts)] NATBUI
12 * 11 3.2
11 = 1 2 2 1 1 3 1
10 ¥ 2 1T 2 2 1 8 4. 5
9 % 2 1 1 4 1 4
L8 o x o 1 4 2 1 L .2 5 4
7 * 3 2 3 1 1 2 2 2 2 3
6 % 4 3 3 3 3 4 1 2 4 1 5
5 % 2 2 1 3 2 2 1
20-49/31-09 4 % 3 1 5 1 2 2 1 .3
3 * g 2 1 5 1 2 2
2% 3 1 1.2 1 1
1 ® : 1 :

- ek e o3k 3 o o s e ol sl o ok ok st ok 3t s o sl e s e o o o ol skl e
{ 27 1 3 5 7 9 11~
MONTH 2 4 & 8 1¢ . 12
CCLUMN 26 10 23 S 13 21

TOTAL 10 11 15 5 18 .31
NATBUI
12 *® 3 9 2 o 2 5 2
11 = 6 15 &6 1 4 7 16 3
10 %5 52217 2 2 93617 8
; 9 * 4 814 5 2 5 6 5 12 10
8 ¥ 1 1 715 8 ¢ 6 6 9 9 8
7% . 4 6 5 20 14 11 1C 9 8 11 8 13
6 % 15 13 27 26 22 17 8 12 11 13 1 20
20-49/04-21 5 % 12 16 131513 .7 8 6 6 5 6 12
4 * 18 21 Z2 20 6 4 2 g 3 S 3 14
3 % 25 27 3119 6 5 7 3 2 9§
2 % 14 221528 5 4 2 1 1 5 3 g
1 * 4 7 1
B % e ok b3k A ARkt oK ol ook K ot R Rl ook ok ok
{ 27 1 3 5 7 S 11
NCNTH 2 4 &6 8 10 12
CCLUMN 102 118 145 4€ 59 89
TOT AL 106 148 S3 50 103. 108
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Appendix A continued

MCN V.(BUI vs Months) (1955-1964)

RH(%)/WS(kts)} NATBU
12 % 3 9 2 ﬂ 2 5 2
1L x5 13 6 1 4 712 3
10 % 5 52115 2 2 S 35 16 8
9 x 3 814 S5 2 4 8 6 10 8
8 % 1 1 713 7 € 5 5 7 8 8
T % 4 8 417 14 11 S 8 8 10 8 9
.6 * 1512 20 25 20 17 8 12 8 13 6 15
5% 910 91012 7 5 6 5 4 5§ 11
20-49/04-15 L4 % 17 16 1416 6 5 3 9 3 g 310
3 % 20 22 23 17 6 4 1 3 2 6
L2 % 1218 720 5 3 2 1 1 5 1 7
1 % 4 6 1
) **#***m@**=:<******#*#***********#**#**:
{2y 1 3 5 7 9 11
NONTH 2 4 6 8 10 12
CCLUMN 90 81 137 45 83 7171
TOTAL 85 125 £8 47 S8 87
NATBUI
Sleox 11 .3 2
11 * 1 2 2 1 3 1
.10 ox 2 L2 2 .14 5
9 2 1 1 3 1 4
L8y 42 0 112 3 4
7 % 3 1 3 1 1 2 2 2 2 3
Lo % 04 3.3 .3 3 4.1 1 4 1 5
20-49/04-09 5 % 2 2 1 3 2 2 1
L& 03 0 5 2 22
3 % 6 2 1 4 2 2
2 % 2 1 1.2 1 1
1 o 1
] ,ﬁf:‘f.*,*w*#’x*,***,***‘,***%*******************
{ 2) 1 3 5 7 S 11
MCNTH 2 4 6 8 10 12
CCLUMN 23 S 22 S 10 19.
TOTAL 10 11 14 5 17 30
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Appendix A continued

MCN (BUI vs Months) {1955-1964)

RH(%)/WS(kts)§ NATBUI
12 % o , 1 1
11 % 2 4 2.1 2
e 2 1 8 4 .1 6 5
9 x 11 2 1 1 1 4 3
g * 3 5 2 1 1 2 3 .1
7 % 1 2 1 %5 3 4 1 4 3 2 2 &
6 % 2712 9 2 3 1 1 4 2 1 8
5 % 310 9 7 2 4 3 1 1 6
20-49/10-21 4 % 9111010 2 2 1 1 1 1 2 6
3 % 7 17 1S 11 1 1 1 2 &
2 % 7 81123 1 2 1 2
1 % 3 2
*******#*:&#***********************#**=
(29 1 3 5 7 9 11
MONTH 2 4 & 8 1C 12
CCLUMN 31 63 21 6 15 28
TOTAL 50 70 24 6 19 41
NATBUI
D A S |
11 * 1 2 2 3 2
T o5 2 1.8 3
9 * 1 1 2 1 1 102
8 *x e o...3.3 2 v 21
7 % 1 2 2 3 4 1 3 3 1 1 2
, 6 * 3 3 5 1 2 1 1 1 2 3
N 5 % 3 2 2 1 4 2 5
20-49/10-15 0 4% 6 6 3 7 2 2 1 1 1 1 1 3
3 % 413 § 8 1 1 1 4
2. % 4 5 314 1 2
1% 3 2
*#**#**##****#***********************>
( 2) 1 3 5 7 S 11
MONTH 2 4 g 8 10 12
CCLUMN 18 21 22 €  1C 12
TOT AL 32 43 19 5 14 23
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

12 %= 2 7 2 1 1
11 % 1 9 2 3 1 8 2
10 % 20 11012 2 1 114 6 4
9 * 1 212 2 3 2 1 5 7 %
8 * 2 5 5 6 2 1 5 4 2
T % 4 1 312 9 4 1 1 2 1 3 4
6 % 4 615 15 9 1C 22 3 4 11
5% 5 9 712 3 1 2 1 1 2 4
20-39/0%-21 1 4% 6101615 3 1 1 1 1 3 6
3% 9 15 17 14 2 2 2 1 5
2 % 511 5 14 4 1 16
1 = 4 4 1
B {53}::3#*******»&***#********#***********;
{2y 1 3 5 7 9 11
MONTH 2 4 & 8 16 12
CCLUMN 38 64 77 7 15 40
TOTAL 54 90 - 46 11 34 50
NATBU
ke w2 72 B S S
11 % 7 2 3 1 5 2
10 * 2 1 8 .6 2 1 113 5 4
9 x ’ 1 21 2 2 1 71 6 5 5
8 * 2 4 4 & 2 1 3 4 2
7% 4 1 311 9 4 1 1 2 1 2 3
6% 4 3 914 810 2 1 3 4 9
5% 4 5 5 7 2 1 2 1 2 4
20-39/04~15 4 % 3 912 14 3 2 1 1 2 5
3« 712 S 10 2 1 2 5
2. * 310 3 7 4 1 o 5
1 *® 4 4 1
%3 e o3 3 ok ok ol ok o g ool ok o oo ok e okl ok ok
{ 2) 1 3 5 7 S 11
MCNTH 2 4 6 8 1€ 12
CCLUMN 29 42 69 7 17 31

TOTAL 42 70 41 10 21 44
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AT TS T
MCN

Appendix A continued

{BUI vs Months) (1955-1964)

RH(%)/ WS{kts)inATBUI
1L ox 1 4 1 3 2
100+ 1 s 3 1.3 3
9 % 1 11 1 32
.8 % D S S L 2 1 1
7 = 1 3 2 1 11 2 1
6 F 2 7 4 1 2 1 2 4
5% 1 6 5 6 1 1 3
4% 3 3 5 6 1 1 1 1 2
20-39/10-21 3% 21111 7 1 11 2
LR A 4 4 9 11
1 % 3
bbbt AL L LE LS L LR R TR T PERETT S pappapnsy §
C2) 1 3 5 7 S 11
MCNTH 2 4 & 8 10 12
CCLUMN 12 34 20 EE . 15
TOT AL 26 36 11 1 10 18
NATBUI | S o
12 % 2 302 1 6 3
IR 2 6 1 3 1.7 2
10 = 4 2 8 3 1 717 9 6
L9k 1. 2.2 1.2 3 4 7 .7 5
B % L' 1 2 4 4 2 6 511 9 7
7% 5 3.1 .3 1 3 6 1. 1 5 5 9
30-69/01-09 6 % 8 5 2 4 512 312 11 10 4 13
' LR T 4 1 1.1 4 83 2 3 1 7
4 % 10 10 5 2 2 4 9 4 3 111
3% 11 8 3 2 5 3 5 32 5 1 2
2% 9 3 1 3 2 5 4 2 1 3
Liox , 2 1
*************************************1 }
2y 1. 3 s 7 ¢ 11
NCNTH 2 4 6 8 10 12
CCLUMN 57 14 33 36 43 5
TOTAL 34 21 47 38 55 66
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Appendix A continued

MCHKN (BUI vs Months) (1955-1964)

RI(%)/ WS(kts)] NATBUI :
. 2 ) . & 3 4 S

12 % 4
11 % 5 14 g 13 9 730 6
10 0% 6 8 2215 5 3 1S 31 26 8
9 % 312 711 5 6 S5 11 14 9
8 % 1 1 6 16 15 12 11 13 11 15 17 1@
7 % 10 12 6 23 15 11 22 18 21 24 15 21
6 % 27 18 24 28 25 33 21 36 34 23 1C 30
A 5 % 14 20 14 16 19 14 21 24 17 15 9 17
30-69/04-21 4 % 28 29 23 15 11 S 21 28 16 14 4 21
3 % 33 44 38 21 13 15 26 8 15 7 9 10
2 % 28 29 18 17 11 2C 1C 3 1C 1C 2 13
1 % A 3 9 3
L seloksok ook ook ook kR Bk kR R AR R Rk
( 2y 1 3 5 7 9 11
NCNTH 2 4 6 8 10 12
COLUMN 154 132 161 146 161 148
TOTAL 153 156 161 139 157 157
NATBUI |
12 % 2 6 3 4 9 4
11 * 4 12 8 3 7 7 26 5
10 % 6 82314 5 315 31 22 8
* 212 611 5 6 510 14 8
1 1 6 14 15 12 11 13 10 15 16 16
# 11 10 5 19 15 11 21 17 22 25 15 19
% 21 17 19 29 24 21 20 35 26 22 8 29
9

14 13 11 16 14 1S 24 15 15 17

8

30j69/04'15 26 24 17 10 11 S 2C 28 17 14 4 22
5
2

30 40 32 15 12 14 25 8 15 &6 9

~ N W m‘o-qooso
% %

¥ 23 26 15 12 11 20 16 3 10 1¢ 10

% 3 8 - ‘ 3
Rk oo ok deol okokolok ok o ok o e ok ok okl ook s

{ 2) 1 3 5 1 9 11
MCNTH . 2 BT T - 8 10 12

CCLUMN 138 105 154 ‘139 183 132
TGTAL 131 130 155 137 155 147
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS(kts)

30-69/04-09

30-69/10-21

NATBUI
12 * 2 3 1. 1 6 3
11 * 2 &6 1 3 1 7 2
10 . 4 1 8 3 1. 716 8 6
9 * 1 2 2 1 2 2 2 6 1 5
8 % 1 1.2 4 32 2 6 510 1 7
7 % 5 3 1 2 1 3 ¢ 7 5 5 8
6 % 7 4 2 4 511 31211 8 4 11
5 % 65 3 1 1 1 4 & 3 2 3 17
4 % 710 5 2 1 3 9 4 2 110
3% 8 7 2 2 4 2 5 1 5 -1 2
2 % 7T 2 1 2 1 5 4.2 1 3
1 % 2 1
e slesk o o gk ik dole o ol oot 3ok s Sl sl o 3k e o s ook sk kol e okl ek
( 2) 1 3 5 7 9 11
MCNTH 2 4 6 8 10 12
CULLUMN 47 13 31 35 47 49
TOTAL - 30 18 42 35 53 62
NATBUI
12 - N S 2 1 1
11 % 3 7 1 2 1 7 1
. 10 * .1 6 3 . 1. .65
9 % 1 2 2 &6 2 1 2 2 2
8 % ‘ 4 5 6 2 2 1 4 2 4 4
7 % 2 5 410 3 4 2 7 3 4 4 6
6 % 11 6 1215 5 7 & 3 1C S 3 7
5 % 21t &8 8 7. 4 4 7 2 2 5
4 % 15 1212 S 4 4 5 3 1 4. 4 4
3% 12241810 1 2 4 1 1 1 5 7
2 % 14 14 10 12 3 5 2 3.2 5
1 % 13 1
- % o e oo o o 3 A ol e 3k odok 2k ok ok o el okl dkokalok ki
{ 2) 1 E 5 7 g 11
MOCNTH 2 4 &€ 8 1¢c 12
CCLUMN 59 7C 46 21 22 40 :
TCT AL 72 - 68 41 15 34 42
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS(kts),

30-69/10-15

30-59/01-09

NATBUI
12 % 1 2 1 1
11 % 2 4 1 1 3 1
10 = 1 5 3 1 5 2
9 * 2 2 5 2 1 1 1
8 * 3 2 5 1 2 1 2 1 2 2
7 % 2 3.1 8 3 4 Z 6 3 4 3 13
6 =% 5 4 511 5 5 4 3 ¢ g 2 1
5 2 4 1 2 4 4 1 5 1 2 3
LA R 10 06 3 1 4 4 4 3 1 3 2 3
3 % 919 S 4 1 1 4 1 1 1 4
2 % 6 8 5 7 3 4 3 2 2 2
1 % 1 2 1
0 e e 3 g 3 s o ok o ok kR ool toR o ook ok ok ok Rk ok
{ 2y 1 2 5 7 S 11
MCNTH 2 4 6 8 1 12
CCLUMN 36 27 28 22 22 21
TOT AL 44 39 24 14 26 21
NATBUI
12 % 2 2. o143
11 % 1 4 1 4 1
16 % 2 1 3 3 1 4 9 &6 .5
9 X% 2 2 1 3 5 3 4
8 % .1 1 3 1 3 1 5 6 5
7 % 301 2 3 1 2 2 3 4 1 5
6 % 6 3 2 2 4 2 2 4.5 2 8
5 % 6 2 1 1 1 4 2 2 1 1
4 % 9 4 4 1 1 6 2 2 6
3 % 3 4 5 2 3 1 2 1 1
2 % 3 1 1 2 2 1 1
1 % : 2
. 4**,*"‘*********************************’
{ 2 1 3 5 7 S 11
MCNTH 2 4 6 8 10 12
CCLUMN 32 7 18 15 2¢C 28

TOT AL 15 11 27 15 24 39
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Appendix A continued

" MCN (BUI vs Months) {1955-1964)

R_H(%)/WS(kts)

30-59/04-15

30-59/04-21

NATBUI
12 = _ 5 2 2 7 4
11 * 5 13 8 1 5 5 19 4
10 = 4 6 I7 15 4 2 13 24 24 &
9 3k 4 12 5 8 3.6 5 8 14 6
.8 * ¥ 4 10 13 11 S 10 7 9 12 11
T * 7 8 5 19 14 14 14 12 11 14 G 16
6 % 19 14 16 23 18 19 12 24 23 18 6 19
5 % 12 18 11 10 19 12 17 18 1215 3 10
4 o ® 26 21 22 10 7 8 12 20 11 10 5 15
3 % 25 27 23 10 10 S 13 4 9§ 3 6 8
2 % 152t 1116 6 10 7. 3 S5 6 2 .9
1 % 3 8
Bl g o o 3 % ok e e ok ok ook ok ok ok e 3 o ok e ol o o e o o ok o sk S
{ 23 1 3 5 b g 11
MONTH 2 4 6 8 10 12
CCLUMN 113 98 130 g3 1C3 107
TOT AL 110 116 124 99 112 108
NATRUI . .
i * . 5 2 Z 1 _ 4
11 * 4 11 & 1 5 g 1¢ 3
10 % 4 €_17 14 4 2 12 24 2C_ 6
9 * z 12 5 & 3 € 5 g 12 5
S8 % 1.2 16 12 1¢ s & & S 1C_1C
7 % 6 7 214 13 14 14 12 1¢ 17 g€ 12
6 % 15 14 1z _24 18 1 1z 724 1S 16 € 16
5 % 12 11 7 5 16 12 1€ 18 12 158 2 1¢C
VA4 % 25 1€ 1€ 7 7 € 12 2C 11 1C 4 15
I * 19 24 2z S 10 £ 12 3 6 2 4 5
2 % 14 18 € g9 6 1C. 7 3 & & 2 17
1 # 3 1
o mkob o b ol b akokook ok b ok o bkl ol Rk o o ok R ek
(2 1 3 5 7 S 11
FYINTE 2 4 € 8 1€ 12
CCLUMN 99 12 1z3 = 61 SS S2
TCTAL g1 96 117 SE 1CE S3
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Appendix A continued

MCN (BUI vs Months) {1955-1964)

RH(%)/ WS(kts)! NATBUI
12 % 2 1 1 4 3
11 # 1 4 1 4 14
A0 % 2 o1 3 2 1 3.6 6. 5
9 2 2 1 2 4 3 4!
8 x .1 1 2 1 3 1 &6_4_5
7% 3 I 1 2 1 2 2 3 4 1 5
6 % 6.3 2 2 4 1 2 3 4 .2 71
. 5 ¥ 5 1 1 1 1 4 2 2 1 1
30-59/04~09 4 % & 4 4 1 6 2 2 5
3% 4 4 4 1 1 2 1 1
L2 * 3. ¢ .1 2 2 1 1
1o 2
Lol b o Eoh ok Bk ok ok ook R HOR KRRk
{2 1 3 5 7 s 11
MONTH 2 4. & g 1¢ 12
COLUMN 29 6 . 17 12 17 .26
TOTAL 14 10 22 15 33 37
NATBUI ,
12 ok o ; 1. 11
11 % 3 6 1 15
10 % .Y 4 3 - 1.3 .5 .
9 2 1 1 5 1 1 1 2 2
8 % 34 4 21 1 1.1 4
7% 3 4 3 9 2 4 1 6 2 2 2 6
6% 8 5 913 2 2 4 2 7 7 1 6
: 5% 210 5 7 6 2 1 2 2 1 2
SOS9MM0EL L L v 10 911 4 2 4 3 2 13 4 3
3 % 111212 4 1 2 2 1 1 1 3 &
2% 7 9 713 2 4 3 1 2 3
1o 1 2
- ’#_**;*7**$***3}*#?&%‘*#**#*_****#*‘********3—“*2
{ 2) 1 2 5 7 S 11
NCNTH 2 4 ¢ 8 10 12
CCLUMN 44 52 31 16 17 30
W TOTAL 49 56 13 12 22 29
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MCT

N

Appendix A continued

(BUI vs Months) (1955-1964)

S

RH(%)/WS(kts)

-

30-59/10-15

30-49/04-21

| NATBUI

TOTAL 53 60 G 46 &4 55

12 = 1 1 1
11 2 3 1 1 2
10 % 1 3 2 1 2 2
9 % 1 1 1 4 1 1 1. 1
8 % 2 3 3 1 1 2
T x 203 6 1 4 1 5 2 1 1 2
6 = 4 4 211 2 2 2 2 3 5 1
5 * 2 4 12 3 2 1 2 1 1 1
4 % 8 4 3 1 2 4 2 2 1 3 2 2
L3 * 6.9 7 3 1 1 z 1 12
2 % 3 4 & 7 2 3 3 1 2 1
Lo , 1 2 , -
******####****#####*#*#**#***********
2y 2 5. 1. S 11
NCNTH 2 4 ¢ 8 1C 12
CCLUMN 27 2C 22 15 12 14
TOTAL 28 35 . 27 9 15 11
NATBUI :
D A 4 2. 2. 42
11 % 3 10 3 1 3 4 71 2
A0 3 0 4 1213 1 1 % 20 1¢ 2
3 % 2 5 3 32 2 8% 4 2 1 5
.8 * 1 5.9 4 € 6 5 4 6 4
7 = 1 5 211 8 8 1C 8 7 8 3 5
6 % 11 611 15 16 14 7 11 16 9 3 11
5 % 5 8 3 4 12 € 5 5 5 4 1 6
LA ¥ 1312114 4 32 2 9 3 8 1 8
3% 11 1315 3 4 5 7 5
2 * 7.% 9.9 3 2 2 1 1 5.1 5
1 % 2 & .
*******##*#**#********#**************a
{21 1 3 5 7 S 11
MCNTH 2 4 ¢ '8 10 12
CCLUMN 83 54 87 44 45 43
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Appendix A continued

MCN (BUI vs Months) (1955-1964)

fRJaU%)/VVS<kts)

NATBUI
12 % 4 2 2 42
11 % 3 8 3 1 3 4 5 2
10 % 3 4 I I1IC 1 1 S 18 8 2
9 x 1 5 3 3 2 4 3 2 5 2
8 x V 1 5 8 4 € 5 4 3 5 4
7T* 1 5 1 9 8 8 6 7 71 7 3 3
6 * 11 5 6131514 111 7 S 2 7
5% 5 4 2 211 & 5 5 § 3 1 5
0-49/04-15 1 4 % 1016 5 2 4 4 2 9 3 8 1 6
3% 10 10 12 3 4 4 7 2
2 * 7.7 2 5 3 2 z 11 5 3
1 =% 2 ¢
o »$#**§***»*#*********#*#**#*****#**##*a
{ 2) 1 3 5 7 9 11
MONTH 2 4 € .8 1C_ 12
CCLUMN 50~ 3¢ 81 42 44 34
TOT AL 41 48 €6 43 &0 38
NATBUI
12 % R . o1
11 = 1 4 1 3
10 * 1.3 2 3 .2
9 % 1 1 1 2 2
I .32 1.1 . 1.1 2. .
7 % 1 2 1 2 1 4 1 2 3
L6 x0T 5 7 01 1 1.1 4. 1 4
- 5% 1 4 2 2 2 3 2 1 1
30-49/10-21 4 L4 ¢ 4 & 3 2 1 1 1 1 1 1 3
' 3 % 5 9 g 2 11 : 3
2% 3 2 8 9 1 1.1 2
-2 T . o 4
ok g kd bk ***#******#****#*********‘*7*:
(2 1 3 5 7 S 11
NONTH 2 4 & 8  1iC . 12
CCLUMN 16 30 16 & 11 12

TOT AL 21 30 1& 6 10 19
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Appendix A continued

MCN (BUI vs Months) {1955-1964)

' %A‘
RE(%)/WS(kts)|

40-79/081-09

40-79/04-21

NATBUI
12 % 1 1 1 1 4 2
11 % 1 1 1 2 14 2
10 * 3 1 7 , 1 611 13 3
9 % 1 2 1 2 4 7 4
8 % 1 1 2 3 2 3 4 312 5 g8
7 % 5> 2 1 1 1 2 € 3 § & g 7
6 % 9.3 2.5 7 41218 11 4 13
5 % & 5 1 4 5 5 914 8 1 9
& % 117 3 3 €12 & 4 1 10
3% 10 8 4 1 2 51¢C 5 § & 2
2% 9 1 1 2 4 & S5 2 3 3 3
1 * : 1
****#*#******#**#********************i
{2y 1 2 5 7 S 1l
MOCNTH . 2 4 & 8 1 12
CCLUMN 55 11 31 42 72 61
TOT AL 27 9 23 49 €8 &1
NATBUI
12 % 3 4 1 3 & 2
11 % 4 9 5 2 & 4 28 5
10 % 3 515 4 2 114 24 26 4
9 % 2 7 2 6 5 6 7 710 8
S8 % 1 2 7 1416 1C S 6 S 13 12 20
T % 9 10 4 17 9 12 22 18 24 23 17 12
6 % 27 13 15 20 18 24 25 37 32 19 1C 28
5 % 14 19 14 7 15 16 16 20 23 18 6 14
4 % 28 20 18 4 9 13 1S 28 17 S 6 23
3 % 3533 27 13 9 19 35 12 21 6 & 8
2 % 22 25 16 12 9 zC 15 4 € 11 2 10
1 % 7 2
e ek A % 3 ok ok ook sk 3 ool ok ok o ok ok ok o o oo ok 3 sk ook
{ 2 1 3 5 7 9 11
P MONTH 2 4 & 8 1C 12

CCLUMN 146 103 115 151 1€4 133

TUT AL 122 99 124 132 124 134
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RH(%)/ WS(kts)

40-79/04-15

40-79/04-09

Appendix A continued
MCN (BUI vs Months) (1955-1964)
NATBUI
i2 =* 2 4 1 3 & 2
11 =% 4 6 5 2 4 4 23 5
10 = 3 515 4 2 114 24 25 4
9 % 1 6 2 17 5 6 1 ¢ 1C 7
8 * 2 2 1 1316 10 S €6 S 13 11 19
7 % 9 16 2 16 8 12 21 16 25 24 16 11
6 % 24 14 13 2018 23 22 26 2S5 18 G 26
5 % I3 14 11 4 I3 10 17 20 23 18 5 15
4 % 25 18 12 3 9 13 2C 28 17 9 6 23
3 % 352721 9 7 19 34 12 21 €& 4 5
2 % 16 .22 11 7 9 2z2C 15 4 811 2 .1¢
1 = 1 2
A4 e o e 3k ok 3% % o o ok o A 3ol o o ok 3 ok o 3 sk 3k ok ok 3ol ade ok o sl sk koK ks
{ 2} 1 3 5 1 S 11
MONTH 2 4 € - 8 1C 12
CCLUMN 133 80 1¢c7 148 1€G 116
TCT AL 1C7 83 121 126 133 127
NATBUI
12 % 1 11 1.1 42
11 = 1 1 2 12 2
U SO 7 1 611 12 3
9 * 2 2 4 5 4
8 % I 1 2 3 3 2 4 311 5 7
1% 5 2 1 1 2 &€ 3 &8 7 S 5
6 ® 8 3 2.5 1 411 16 S 4 12
5 % 5 4 1 4 5 &5 912 7 1 9
o4 * 10 6 3 2 511 6 4 110
3 % 9 8 3 1 1 S1C 4 8§ 6 2
2 % 6 1.2 3 8 5 2 2 3 3
1 * ' 1
o3 3 o o 3k Ak o o sl ok o s ok o 3k ot ol o ok o 3 ok 3k ool e 3k 3k ok kol Kk
{ 2 1 3 5 1 S 11
MONTH 2 4 € - 8 iC 12
CCLUMN 438 10 27 41 cé 57
TOT AL 24 8 23 45 €3 57
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R

MCN (BUI vs Months) {(1955-1964)

Appendix A continued

i

i RH(%)/ WS(kts)
i

40-79/10-21

i 40-79/10-15

NATBUT

TOTAL 35 29 ¢3 20 25 iG

12 * 2 1 1
11 % 2 1 3 1 5 1
10 * 31 1 5 3
9 % 11 1 2 1 1 2 1 2
8 # : 3 3 5 1 1 21 1.5
7 % 2 4 210 3 4 2 5 6 4 5 2
&6 % 9 6 S 10 3 4 & 8 1C 1C 3 7
5% .5 97 7 7 2 3 2 1 3 2 2
& % 12 7 4 2 3 4 4 3 -1 3.5
3 % 9 19 14 8 2 2 2 2 3 4 5
2 % 1113 6 8 3 5 32 3 2 6
1 % 1 1
AR AR N R A A Ok R R 0l e K X R el A
( 2 1 3 5 7 9 11
NONTH 2 4 & 8 1C 12
CCLUMN 51 47 22 25 35 31
TOT AL 58 49 Z8 20 20 35
NATBUI
S 2 11
11 * 1 1 1 1 2 1
10 % ; 2 1. .1 4 1.
9 % 11 3 1 1 1 1
8 % 1 2 1 s 1 1 1 1 .3
7 = 2 3 1 7 3 4 2 5 €& 4 13
b6 % 4 4 5 7 .3 2 € 8 5 9 2 3
5 % 3 3 2 35 2 1 2 ¢ 3 2 2
4 %I04 1l 3 4 2 3 1.1 3
3 % 712 5 5 2 2 2 2 3 2
2 % 5 9 2 4 3 4 32 1 1 4
1 % , 1
o e ok ok %3 3 o 3 33 o o 3 o o o e ok 3 3 o o 30 e ek o of o ol RO K S
{2y 1 3 5 7 S 11
MONTH 2 4 6 8 10C 12
CCLUMN 33 17 29 zC 25 15
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MCN (BUI vs Months) (1955-1964)

Appendix A continued-

RH(%)/WS(kts)

40-69/01-09

40-69/04-21

NATBUI . ;
12 = 1 1 1 3 1
11 * : 1 1 1 5-
10 * 2 1 4 1 4 5 6 2
9 % 1 1 1 4 3 3

8 * I 1 1 1 1 1 3 5 4 4
7% 2 2 2 4 5 2 4 4
6 5 3 1 2 2 711 4 3 8
5 % 4 3 ‘ 1 4 & 2 2 1 5
&b % 6 4 3 1 2 7 2 1 1 1

3% 5 5 1 1 2 2 2 3 1 2
2 % 5 2 2 5 2 2 1 1

1 % k ' 1
AR 3R e o 3 o 2 o o o B sl o e ok s s o ol o ofe ol ol ok 3 ol o kR e

{2y 1 3 5 7 S 11

MCNTH 2 4 & 8 1¢ 12

CCLUMN 31 5 9 22 33 32

TOTAL 18 5 1 21 24 35

NATBUI

12 x 2 . 21 , 2. 5.2
11 * 4 , 5. 3 2 5 3218 4

10 %2 4 12 2 2 11 14 14 3
9 % 2 5 1 8 2 2 1 & 6

.8 % 1 I & 911 7 4 3 8 8 912
7 % 6 6 4 12 6 S5 1€ 14 16 17°12 10
S6 % 17 iC 11 14 14 16 17 21 28 17 6 19
5 % 9 12 i1C 5 11 & 12 17 16 1C 6 9
4 % 21 14 11 4 5 & 1€ 22 15 S 4 16
3 % 232817 8 4 11 232 712 3 8 8
2 * 181512 6 617 9 3 9 71 1 7°
1 = - 4 2
Sl o o o b ob o o % ol ook ok ok o ok ok ek e sk ok Aok R ko
{2y 1 3 5 TS 11
NCNTH 2 4 6 8 1¢ 12
CCLUMN 103 T4 77 1c8 122 g1
TOTAL

86 67 S1 §9 g1 g6
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Appendix A continted

MCN (BUI vs Months) (1955-1964)

RH(%)/ WS{kts)E naTaUT |
12 2 ) 2 1 2 5 2
11 * 3 4 32 2 3 3 15 3
10 % 2 4 12 23 11 12 13 3
9 = 1 5 1 7 3 2 ¢ 6 5
8 1 LI & 711 & 4 3 7 8 811
7 % 65 5 3 S 6 5 14 13 17 18 11 ¢
.6 % 14 9 6 14 I3 17 1€ 20 22 16 4 19
40-69/04-15 5 % 8 7 5§ 1 9 8 11 17 1% iCc 5 g
. % x* 20 11 S 2 5 6 11.22 1% 5 4 17
3 % 21 23 13 6 3 11 22 712 3 4 5
2 % I3 13 1 4 617 S 3 6§ 7 1 6
1 * 2 2
7 3k e e e 3ok ok 3ok ok 3 ok skl e e ok ke o s kol ok R ekl
{ 2) 1 3 5 1 S 11
FINTH 2 4 & 8 16, 12
CCLUMN 90 532 12 101 114 78
TOTAL 69 52 £g 87 gg 89
NATBUI o ]
12 =% 1 1 1 3 1
11 o= 1 1 1. 5
10 * z2 4 1 4 5 s 2
9 % 1 1 4 2 3
8 * I 1 1 1 1 1 3 85 4 4
7 % 2 2 Z 4 5 2 4 3
& % 4 3 1 2 2711 2 3 7
45-69/04-09 5 % 3 2 1.4 4 2 2 1 5
4 % 5 4 32 1 2 1 2 1 7
3 % 4 5 1 2 2 1 3 1 2.
2 % 4 2 1 5 2 2 1 1
s 1 0% ‘ 1
'#*****2@##*4***#**********************:
{ 2 1 3 5 7 S 11 '
NONTH 2 4 [ 8 1C 12
CCLUMN 26 4 8 23 22 30
TOTAL 17 4 iS 20 21 33
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Appendix A continued

NMCN (BUI vs Months) (1955-1964)

RH({%)/ WS(kts), NATBUI
' 12 * 1 1 1
11 % 2 ‘ 1 2 1 4 1
10 * o 301 1 3 1
9 % 111 2 1 2 1
8 32 5 1 1 2 1 1 3
T 2 2 3 7 3 2 1 4 3 3 4 2
6 % 6 4 & 9 3 4 5 3 8 G 2 3
5% 2 5 7 5 5 3 2 5 1 1 2
40-69/10-21 0 L% 10 6 3 1 2 2 3.3 o 1 3 3
3% 817 S 4 1 21 1 4 4
2% 8 T 5 3 2 5 2 1.1 3
1 % 1 i
ok des ko ok ok ook o a e s o sl oo ol o ook ok o sk ko sl sk sk e ok
{ 2y 1 3 5 7 S 11
YONTH 2 4 & 8 1¢ 12
CCLUMN 38 37 6 2C 23 23
TOTAL . 41 32 111 22 21
NATBUI
12 o2 1 1 1
11 % 1 1 1 1
10 = 2.1 ; 12
9 % 1 1 2 1 1
8 % 2 5 1 1.1 12
7% 2 I 1 5 3 2 1 4 3 3 3
6 % 3 2 3 6 3 Z 4 3 4 8 1 1
R o 5% 1 1 1 1 3 2 4 1 1 1
#0-69/10-15 ¢ L 4 5 3 202 2z 3 1 1 2
3% 5 1Y 4 2 1 31 1 !
2 % 4 4 1 2 2 4 3 1 1 2
1 e . : ' 1
3 Fe ok A A A ok dokok o s dokok b ok o ok ok sk S0k ok okl
{2 1 3 5 7 3 11
NONTH 2 4 & g 1C. 12
CCLUMN 25 12 23 15 15 12
TCOT AL 22 17 16 11 1S 10
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Appendix A continued
MCN (BUI vs Months) {1955-1964)
RE(%)/ WS(kts)i n aTpuT
12 =* V ; o011 1
11 * : 2 :
10 =* 1 1 , 2 1
9 =* 1 2 1 2
g * 1 3 3
7 * i 1 1 1 2 1 2
6 % 3 1 Z 1 3 1 3
AU~ B /G100 hoF L A e 1
) 4 % Heo2 o2 4 2
3% 3 3 1 1 1 1 1 1 °
2 % 1 1 2 1 1 |
b B R R o ok ks ok ook o o ok ok 3% % sl ok kol o o sk skl 3
{2) r 3 5 7 .8 11
MONTH Y 4 é 8 1C 12
CCLUMN 17 2 1 7 7 S
TOTAL ? 1 s 8 11 14
NATBUI
12 % 1 .32
11 * 2 1 2 1 2 g 1
10 * 1 S 2 2 .4 6 1C 1
9 % Z 3. 4 1 2 5 3 2
8 = -3 3 71 6 Z2.1 4. 5 2 5
7 = 3 4 2 6 5 8 7 4 8 1 & 4
a8 /A 6 * 10 6 S5 10 5 7 S 13 14 11 2 1¢C
40-59/04-21 5% 5 S8 5 3 9 5 S 1C 11 1C 1 4
% 17 6 § 1 2 4 8 12°'6 3 3 6
3% 1614 6 2 2 4 & 4 6 1 S5 6
2 * 6 6 ¢ 2 2 8 & 3 4 3 1 2
i * 2
V B3 Ao ok A ook ok b 33 % ok kol o 3 ok ok ek o s ek ol R g ok kK %3
{ 2) 1 3 5 S | S 11
MCNTH 2 4 € 8 10 12
CCLUMN 60 34 38 51 é1 45
TCT AL 48 31 47 45 €3 43
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- Appendix A continued

MCN (BUI vs Months) (1955-1964)

TGTAL 21 18 13

RH(%)/ WS{kts)} N2aTBUT
12 % 1 3 2
11 =% 2 1 2 1 2 8
10 % 1 1 4 2 4 5 g 1
9 % 1 3 3 1 2 5 3 2
éﬁ 8 * i 2 3 71 5 Z 1 4 5 2 5
! T % 3 4 4 4 5 7 4 8 1 4 3
O % 8 B8 4 8 5 ¢ g 1311 6 2 g
£0-59/04-15 5% 4 5 2 1 7 5 g10111C 1 4
4% 17 4 & 1 2 4 €12 S 3 2 7
3 % Y3 10 7 2 2 4 8 3 & 1 3 2
2 ¥ 4 4 1 1 2 8 & 3 4 3 1 2
1 % 2 :
A o o 23 oo o R b ok e ot st ok ok ook e el ok skt
(2y 1 3 5 7 S 11
MONTH 2 4 & 8 1¢. 12
1 CCLUMN 52 23 25 46 5& 38
TOTAL 34 24 44 48 50 - 37
NATBUT
12 =% 1
11 % 1 ... 1 2
10 % 1 1 1 1
9 % 2 1 1
8 * Z 1 3 1 i,
1 % 2.1 2 4 2 72 3 2 2 1
& x% S 3 2 8 Z 4 2 3 7 2
40-59/10-21 5% 2 4 3 3 5 1 11
& %k i 3 3 2 1 i 1 3 1
3 % 6 1T 2 1 1 1 1 1 2 4
2 % 1 3 1 1 1 2 2 1 1
kRl ok ok ok ok AeoloR ok dof R sk ok ol e Kok o o ok s
{ 2) 1 3 5 1 S 11
MONTH 2 4 13 8 1C. 12
CCLUMN 23 17 13 S 8 13
7 12 9
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Appendix A continued

MCI (BUI vs Months) (1955-1964)
RH(%)/ WS(kts)
NATBUI .
12 % 3 1
1l % 1 1 L
10 % 1 1 2
Lo =y
g * I 1 1 2 1
Tox 1 1 , 3 2 1.1
& * 1 1 1 1 1 1 3
' 50~69/01-09 5 % 1 1 1 , 4
4 % 2 1 1 1 1
3 0% 1 2 1 1 3 1 2
2 % v 2 1 1
ke oot 3 Ak o o ok ol e ok ol o o o ok ook el ek e et ok
o2 1 3 5 7 9 11
MONTH 2 4 & 8 1¢ 12
CCLUMN 5 1 1S 5. 1C
TOT AL 7 2 7 3 2 11
NATBUI
i2ox 1 M .5 2
11 % ~ 2 1 2 3 2
L. A0 = R ST R | LA 2 .3 1
9 * ‘ 3 1 2
8% 1 1Y 1 4 2 1 2. 3 27 &
7% 3 3 1 5 2 & 3 1 71 3 3
6 % 5 4 3 1 3 €6 1 2 6 1 4 4
50-69/04-2 5% 1 2 5 1 1 2 2 5 5 1 4 7
& % T 4 2 2 2 2 S 4 8 1 2 5
3% 413 5 4 1 5 71 2 7 4 1
2% 7 & 4 1 7 4 1 4 4 4
1% 1
e 3k Fe g 3 e A R Ao ok oo ek 3 ook koo ol ol o sk X sk el okl B o kol k
( 2y 1 3 5 7 S 11
¥ONTH 2 4 € 8 _1C 12
CCLUuMN 28  z1 17 23 46 35
TCT AL 33 18 26 17 25 37
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Appendix A continued

MCIN (BUI vs Months) (1955-1964)

R

RH(%)/ WS(kts) i atgyg
T 12w : 1 4 1
.11 % 2 1 1 3 2
10 = 1 4 1 4. 2 4 1
9 x* 2 1 2
8 * 1. 1 1 3 2 1 2 1 2 € 5
7 % 302 1 4 2 5 3 7 8 2 3
e F 4 3 1 1 3.5 1 2 4 1 2 4
50-69/04~-15 5 % 1 1 3 1 2 1 5 4 1 5 7
4 % 6 4 1 2 2 S 4 8§ 1 4
3% 412 2 2 2 s 71 2 1 2 1
2 % 4 3 2 7 4 1 4 4 3
e 3 3ok o ol 3 i o o o ok o oie e o o ok ok s o o e o ke ol ok ol e e ol sk kol ke X
{ 23 1 25 7 S 11
VONTH 2 4 £ 8 10 12
CCLUMN 23 1C 17 31 4¢ 28
TOTAL 26 12 Z6 17 26 33
NATBUY .
12 % 1 11
11 % 1 1 1
10 = 1 1
9 %k , 1 o
8 % 1 2 1 1 1
T % I 1 2 1 1 2 v
& % 2 2 32 1 1 4 1 2
50-69/10-21 5% 1 3 1 1 1 3 01 1 1
4 % 6 2 1 1 2
R 1 9 4 2 1 11T 2
2 ¥ 3 5 2 1 1 1 1
R R e R e R ok ol o o o ok o ok o o ok aa ok kol ko sk ok ok sk
{2 1 3 5 - 7 S 11
POCNTH 2 4 & 8 1c 12
CCLUMN Y2 15 8 4 1¢C S
TOT AL 18 6 4 2 6 5
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Appendix A continued
AHN (BUI vs Months) {9/1955-1964)
%Rfﬂiw/\VsﬂﬂS)‘NﬂTBUE R e
' 12 % 1 I
DS LI S S
10 = 3 304 2 21 4 4 :
—_—— 9 1.3 2 2 12 2 1
8 * i 2 9 5 1 1 2 13 g »
S A S T 1 4 & @&
& 302 2 6 2 1 4 2 3 5
! 2% 27 5 & 2 1.2 3
i 4 % 5 10 1& 10 I 2 6
| 10-39/04-21 § .3 % __ 5 12 16 16 2 12 1
2 % 4 5.1C 15 1 2 3
S S 2
TR e %o o >?**#***a‘x#***~*>’;=k$****>‘a#*****:
ot 2) 1 2 5 7 S 11
NINTE 2 4 € 8 i1c 12
CCLUMN 25 50 20 ¢ G 34
TCOT AL 37 62 17 3 24 27
NATBRUT
l2x 2 1 1
11 =% 2 e T é & 7
10 = 7 14 1€ 4 12 1¢ 22 _1¢
9 % z 2 11 18 € 10 .1C 1C 12 8
8 X 4 7 1S Z€ 15§ 12§ 24 7
7 % 23 22 1€ 1C 13 18 1S 2¢ 15
— b 6 9 12 31 22 17 14 17 3C 29 2¢_ 2%
5 A421 1C 24 17 8 1€ 11 17 14 14 1S
20-69/04-21 4% * 731 29 24 19 30 & 15 17 11 1515 23
' 3 % 48 44 53 29 15 11 12 € @ 11 15 35
2.3 34 42 52 47 16 1216 4 1¢_12 1¢ 25
1 % 1 , 6
D Lk . AR 3R A3 sl ok sl ook ok o ok K% % ko 3 3 gk 5 4 ok o !
{ 25 1 2 5 7 S 11
MONTE 2 4 £ 8 1c 12
; LCOLUMN 148 1¢1 172 111 126 17¢
: TCT AL 145 177 141 1Ce 15¢C 1¢1
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Appendix A continued

AHN (BUI vs Months) (9/1955-1964)

RH(%)/ WS(kts)

e S R N e

40-79/04-21

LI0TAL

NATRYT
12 % 3 1 , w
11 = 3 7 € & 7
10 % 5 14 16 4 12 10 21 17
g % 3 1 10 17 € 1C S ¢S 12 8
8 k2 6 15 26 15 S 11 723 7
7 % 21 20 1% 1C 12 .17 1& 28 14
6 % 5 g 1C 27 22 17 14 17 29 30 18 28
5 % 13 16 12 17 17 € 1€ 11 17 14 14 17
AR 28 26 26 17 20 € 15 17 11 15 11 21
3 % 45 29 48 21 15 11 12 €& g 1C 13 24
2% 23 40 47 36 14 12 16 4 10 12 1C 25
I 1 4
; Fese o Shook o ok o ol sl sic ol shook ool o 3 kb o o o ol ol ok e e ol ol e ok sl S st koo
{29 1 3 5 7 g 11
Y ONT K 2 4 & 8 10 12
QCLUMN 137 1423 163 111 122 157
TOTAL 125 146 126 1Cé 142 154
|
7 ,
NATHUI
12 x% 1 2
I 5 S ) - 61 4 5
10 x4 811 6 15 6 11 16
9 x 2 1 413 5 910 5 9 g
8 % 1 5 8 22 14 11 16 7 21 8
T % 11 15 17 12 13 14 24 14 22 14
& % 9 9 G 25 26 21 15 19 33 27 25 28
5 % 1620 7 17 20 6 17 18 23 17 13 17
4 % 27 20 18 8 16 8 19 21 14 22 17 28
J3.% 39 .30 .35 11 16 11 22 12 12 12 18 33
2 % 41 45 41 32 18 17 28 6 20 12 11 28
S 1 4
Ao ol e e A Aol sl otk ok ook s sl o o ol sl sl e ok e ook o g kR kY
L2 1 2 5 7 S 11
MONT H 2 4 6 8 10 12
CCLUMN 141 111 139" 139 159 164
125 114 128 132 133 165
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Appendix A continued

SVN.(BUI vs Months) (1955-1964)

10-39/04-21

 RH{%)/ WS{kts)!

20-69/04-21

TOTAL 170 208 157 124

NATBUT
Jiex oo oo 1
11 = 1 2 1 4 5
S 8 2
o % 2 1 2 1 2 2 2 &
e B8R b 12 ) 4 3 ¢
7 % 2 72 & 4 g4 1 1 2 s ¢
o6 % 5z 1z e 6 2 1 4 4 4
5% 1 5 ¢ g 3 1 2 2
A& * 4 10 & 7 3 1 21 3
3% 5 11 1C 12 1 3 1 2
L2 * 2 2 8 1C 3 3
R Rk A ) RN A Rk A o o oo ob e e e A
oty 1 s 5 i 1¢C 12
¥ONTF 2 4 ¢ g 11
CCLUMN 27 s¢ 23 1 zC 45
TOTAL 23 53 1C. 3 21
NATBUI
2w oo ) 6 4 10
11 % 1 7 3 7 10 14
10.% 17 8 6 5 1 13 27 9
3 % 9 3 3 3§ 15 8 3 21 20
8 % 16 4 10 15 25 8 15 16 27 24
7 % 13 9 19 30 28 18 4 13 18 26 21 37
6 % 31 21 33 37 29 27 16 20 18 22 18 26
5 % 23 28 26 27 19 20 20 19 17 11 7 15
4 % 24 42 29 27 31 20 24 23 18 15 6 11
3 % 34 37 39 33 15 25 42 24 24 13 4 6
2 % 16 25 18 22 21 20 28 24 28 16 5 7
1 % 1 6
L ok ol ol sloofookof ook e ko e ok sk e ool s e skl ook ok s
{ 27 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
'CCLUMN 183 192 188 134 128 156
165 179
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Appendix A continued
B
i SVN {BUI vs Months) (1955-1964)
{RH{%)/WS(kts)i NATBUI ,
| 12 % , 6 4 10
ISR 1 7 2 5 8 13
10 % 17 8 6 5 1 14 25 8
9 9% 7 3 3 g 713 7 7 21 15
.8 % 14 4 9 15 25 g 1 5 13 27 19
7 % L3 9 14 30 28 18 4 13 18 25 19 33
b % 28 20 24 35 27 27 16 20 18 28 13 24
5 % 22 26 20 23 17 20 20 19 17 11 5 12
LE ¥ 23 3626 25 29 19 2423 18 14 5 10
30-69/04-21 3 % 29 36 33 29 14 25 42 24 24 13 4 - ¢
2% 1522 17 17 20 30 28 24 28 16 5 6
1 % 1 6
) ’*#*******>:=*****:‘:*********************:
(2. 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
CCLUMN 168 161 178 134 128 142
TOT AL 157 190 155 124 153 156
NaTBUT. o
12 % 5 3 1C
N O S S S 5SS 11
10 % 15 & S €& 13 15 21 1i¢
L9 X 6 2 2 719 g 2 7.22.17
i g€ % 12 5 g 20 z71 ¢ 1 €& 21 25 24
; T * 13 12 14 .25 30 21 € 70 72 26 2S 37
) . 6 * 32 20 15 37 25 22 1€ 36 z2 22 18 26
$0-T904-21 1 5 % 23 23 15 28 15 2% 27 26 33 16 6 13
4 % 25 24 20 22 27 4 23S 24 5 18 € 6
L3 %28 36 3C 24 8 35 47 36 28 75 4 6
2 % 17 22 14 9 23 45 §5 31 42 17 5 4
1 % 214
=.*~>::=::=§-'*>3>¢>¢:>.‘»>i:’#***z‘r***#’:##***#******#****:
2y 1 . .2 5 7 S 11
¥ONTE 2 4 ¢ 8 1C 12
CCLUMN 171 138 Z2C0 152 1€1 172
TOTAL 156 184 21 1E€6 162 164
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Appendix A continued

VLD {BUI vs Months) {1955-1964)

RH{%)/WS(kts)i NATBUI
12 % 2 _ ,
11 = 4 3 6 3 35 1 1 4 3 8
10 % 1 2 6 3 4 3
3 % i 2 2 3 2 6 2
8 % 2 2 2 4 i 4 4
7o 4 1 2 6 2 1 1
S ¥ 2 3 3 4 6 3 1 4 9 2
5 =% 2 2 6 2 4 1 1 5
& % 3.5 5 5 1 1 1 1 3 2
0-30/04.721 3 ¥ 3 11 7 2
10-39/04-21 2 % 1 3 3 7 | 1 o
'**ﬁ*********************************#
2y 1 3 5 710 12
MONT H 2 4 6 9 11 ‘
GOLJUMN 18 40 32 2 21 21
TOT AL 22 42 . 12 2 29
NATBUT
12 = 2 1 -
11 * 8 13 24 14 26 14 1 9 19 21 22 18
10 1l 4 5 613 . 2 10 16 5
9% 3 & 5 1 & 3 1 3 815 3
B % 12 6 -7 1211 4 8 4 12 15 14
T % 9 6 72113 8 2 1 91212 8
& % 12 18 15 2227 8 6 8 10 19 22 14
20-69/04-21 5% 121514 10 9 2 510 7 14 3 15
% 20 13 28 17 7 8 10 5 10 10 9 10
3 % 15 22 28 17 8 11 15 612 8 4 5
2% 9 13 2L 14 6 6 9 1113 3 1 5
1 % 3 2
********r.‘t****)k_:.***********************i
| ( 29 1 3 5 7 9 11
' MONTH 2 4 6 8 10 12
COLUMN 100 153 124 59 89 119
I ToTaL 113 133 78 59 117 97
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Appendix A continued

VLD (BUI vs Months) {1955-1964)

RH(%)/ WS(kts)

R YT

30-69/04-21

| 40-79/04-21

INATBUI

12 % 2 1 ,
11 % 6 1119 14 21 14 10 9 19 18 19 16
10« 1 3 4 212 2 716 4
9 x 36 4 1 5 1 1 3 713 3
8 ¥ 1L 5 5 10 11 4 8 4 8 14 13
7% 5 4 51910 8 2 1 911 11 8
5% 11 16 12 18 23 8 6 8 9 16 15 14
5% 12 1412 8 6 2 510 713 3 12
* % 17 10 23 14 7 810 510 9 7 9
3 % 15 18 23 14 8 11 15 6 12 7 4 4
2 * 9 1118 12 6 6 9 11 13 3 1 s
1 % ‘ 3 2
**?‘.<l>.‘<>:=*:;q****;:::***a’:*** *******:@**********#
{29 1 3 5 7 9 11
MCONTH 2 4 6 8 10 12
COLJUMN 350 124 104 59 88 103
TOT AL 96 114 75 59 99 88
NATBUI
12 % ' 1 2
11 % 3 11 15 14 15 15 14 14 17 16 21 11
10 * 1 1 2 4 9 4 715 6
9 = 2 6 4 1 3 2 4 2 8 1
8 x 7 8 5 10 10 4 10 6 9 12 13
7 % 7 4 513 8 7 4 2 91211 9
6 ¥ 15 16 10 22 20 8 9 13 11 15 18 14
5 % 121510 9 6 4 8 12 10 14 3 7
% 21 920 11 6 11 12 8 12 14 5 8
3% 13 1914 8 9 16 23 914 4 5 4
2 % 71115 7 7 15 13 1518 7 4 6
1 % 2 2 ‘
%o ple e g el e ek R R R S L T R 1]
{ 2) 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
CGOLUMN 87 99 - 9] 85 105 102
TOTAL 100 97 91 85 100 79
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¢
Appendix A continued
FJAX {BUI vs Months) {1955-1964)
RH (%) / WS{kts) NATEUL
12 * 1 2 1 2
11 % 1 1 3 1
10 %= 1 4 54 1 1
9 1 1 6 2 4 2
8 * & 3 3 3 1
7 % 5 7 2 4 2
6 % 1. 5 418 6 1 2 3
5 % 1 5 5 2 1
L4 x 0 1 1.6 3 2 1
10_39/04_21 3 % 4 3 2 1 2
2 * 2 2 3 1
1 % 1
o ;,*,#*‘**i#i,**,***********?*********j
t 2) r 3 5 7 11
MONTH 2 4 6 10 12
COLUMN 10 34 21 1 4
TOTAL 18 49 8 11 11
NATBUI
il = 2 3 5 7 5_6.
11 % 1 8 2 11 2 6 2 17
16 % 3 4 15 14 25 1 12 7 8
9% 6 5 13 21 17 2 2 31218 1
8 % B8 322 22 16 14 1 2 4 6 18 2
7 % 11 7 17 27 18 i 1 10 13 9 18 11
20-59/04-21 | - 8. % 11 30 36 51 21 28 12 11 23 17 28 32
5 % 9 23 18 18 10 11 13 12 9 16 11 8
(& F 14 17 28 15 14 17 16 17 16 17 11 6
3 % 31 30 26 12 9 18 16 16 21 20 7 8
2 % 18 22 18 11 10 13 26 16 19 16 2 3
1 * 10 6 5
. £t okl s it e afiubibaataslilitiodidtiho ot ele st
( 2y 1 3 5 7 9 11
MONTH 2 ¢4 6 8 10 12
COLUMN L24 197 158 85 108 127
TOTAL 150 1958 117 86 131 107
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iRH(%)/WS(k‘cs)

30-69/04-21

40-79/04-21

i
Appendix A continued
JAX (BUI vs Months) {1955-1964)
NATBUI :
12 ¥ 2 3 . _5_ 7 .5 5
11 % 1 5 2 9 2 6 2 16
.10 % 2 4 13 12 23 1 12_ 7 3
9 % 7 5 13 16 16 2 2 3 10 18 1
8 % 7.3 .20 20 12 14 1 _2 4 6 18 2
7 % 12 7 12 24 17 10 1 10 13 9 18 10
.6 ¥ 10 26 31 _42 19 28 13 11 23 .17 25 29
5 % 8 22 14 17 10 11 12 12 9 14 11 8
LG % A3 17 24 13 14 17 16 17 16 17 12 5
3 % 31 29 21 13 9 18 16 16 21 20 S5 8
2 % 162018 9 10 13 26 16 19 _16__2 3
1% 9 6 s
e AR e o e e e e 3 oo e e 0% o e ke e ol o e ke o o i ok ok o
{ 2% 1 3 5 7 9 11
MONTH - 2 & 5 8 10 12
COLUMN 118 172 146 85 108 123
TOTAL 142 173 116 86 127 100
NATBUI
iz x4 4 2 5 5 7
11 % H s 2 7 2 5 3 17
10 % 2 & 8 10 22 2 11 9. 7.
9% 5 5 11 13 17 & 2 &4 7 20 5
8 % 5 2 20 18 12 i6 1 5 _ 3 _'5_29_10
7 % 1S 7 9 22 14 11 2 12 15 12 26 15
6. % 10 19 28 36 22 32 17 14 32 25 30_35_
5 % 8 21 15 22 12 15 16 21 12 22 14 12
& % 16 19 21 12 16 17 15 30 24 20 13 _S_
3 ¥ 38 28 19 7 16 21 22 28 27 29 5 9
2 % 24.16 17 9 15 15 33 23 24 23 4 3
1 % 11 6 . s
Co et ofe e e e e ol R R RO ROk R R Rk kg ke R R Rk ok K Y
{2V 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
COLUMN 139 153 158 106 141 158
TOTAL 132 153 135 135 159 130




218

Appendix A continued

CHS (BUI vs Months) (1955-1964)

1 [UAY T -
R}u,w/xxsuxs)’ﬁATBUI |
S S U S
10 =% 1 1 2 3 3 3 8 4
L9 x4 3 1.5 3
8 % 3 4 2 1 £ 2 3
7. A 5 1 4 2 5 4 1. 168
6 5 ¢ 10 8 2 1 71¢
5 % 2 &5 €& 71 1 € 3
4 % 6 & & ¢ c 1 2
T L3R 7.8 201G 1 1
10-39/04-21 2 % 4 514 6 1 2
r.::;.,:'m:.&:;>:~4>:¢:;:;:;;x,*:;*q#*#j**:';#*ﬁg
{ 2) 1 3 5 1C 12
FVONTE 2 4 € 11
CCLUMN 34 &3 18 17 47
TCTAL 24 44 ¢ 3¢
NATBUI
DS S S S 1 14 7.
16 = g g€ 4 12 . ¢ 1 1C 27 14
9 B 4 & 9 18 € 1.2C 12
8 * 16 8 & 18 20 11 521 17 21
o * 19 8 1C 39 0 S 3 2 7 76 1E 45
; {6 % 18 28 27 34 29 11 1C 17 1€ 25 25 26
3 5 % 19 34 25 21 G 15 7 1€ 1C 14 15 ¢
1 20-69/04-21 4 % 32 18 2¢ 2¢ 18 1g 1€ 22 22 15 1 ¢
3% 28 31 38 25 19 71 27 23 33 32 4 12
2 % 28 1% 2% 19 20 =3 22 15 16 :C. € &g
o ARk o o ok Bk b A o b 3 ook ok o sk o o o oo sk e ok sk
{ 2) 1 2 5 7 S 11
YONTH 2 4 € & 1C 12
CCLUMN 176 184 1EQ S¢S 112 152
TOT AL 15¢C 2G5 12¢ SE 1€5% 165
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Appendix A continued

CHS (BUI vs Months) {1955-1964)
RE(%)/WS(kts)inaT8U 1
S S S 1 13 g
10 = 6 704 14 € 1 € 27 12
L9 S 44 S 16 & € 18 12
g % 13 & = 17 19 11 5 ZC le 19
LA AT & 5037 20 ¢ 22 7 25 15 37
6 % 15 22 18 26 29 11 1C 17 1€ 22 2C 26
S5 % 11 2C 1S 1é 8 15 7 1€ 1C 14 15 8
4 % 28 15 23 24 18 1€ 1€ 22 22 15 5 7
) L3 % 25 28 28 27 19 z1 27 22 22 22 4 11
30-69/04-21 2 % 23 16 25 18 19 22 22 15 16 20 ¢ 9
RO A A X N ok b % Okok N ok ok kb 3 sk Rk
{2) 1 3 5 7 5 11
YONTE 2 4 ¢ g 1¢C 12
CCLUMN 153 133 171 S¢S 112 135
TOTAL 12¢ 178 124 S¢ 158 148
NATBUI
12 % 4
11 = 11 2 214 7
10 6 & 4 14 & ] 7. 22 15
9 7 4 4 10 15 S 7 2C 15
8 % 11 7 4 16& z2 11 715 17 19
7T % 18 12 4 37 23 11 4 3 1C 24 19 21
40-79/04-21 § 6 * 17 23 15 22 28 17 17 28 2C 2& 25 27
5 % I8 20 17 12 13 24 2C 26 2C 15 1 6
L4 % 28 11 22z 206 23 27 2S 34 33 3C 47
3% 22 24 2ETIT Z6 T 4€ 47 45 232 @ 1c
2 % 24 1€ 16 G 25 £€ 6z 32 33 25 5 S
Bl Aok ok f A% ¢ A RN sk b o o ok s o ok ol ok ol o ok ol sk ok kol k3
2y 1 2 5 7 S 11
VCNTH z 4 ¢ 8 1C 12
CCLUNMN 151 115 2C0O 17¢ 1€€ 145
TCTAL 127 149 167 17C 167 136
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Appendix A continued

FLO(BUI vs Months) (1955-1964)

RH(%)/ WS(kts)

' 10-39/04-21

20-69/04~21

NATBUI
12 x 3 2 2 1
11 x 3 3 2 .2 1
10 * 3 7 1 2 1 9 6 4
9 % 2 3 1 7 1 1 8 7 2
8 % 2 Y 4 8 5 2 1 4 5 8
7 % 3 512 8 6 2 1 3 911
8 % 11 12 16 10 3 4 1 2 3 614
5% 8 910 7 3 3 1 1 4 11
4 % 417 30 11 4 1 1 3 4 3
3 & 915 16 17 1 1 3
2% 6 T 810 1 1 4
ek g ol gl ol ol A o e 0 e ool ol o g ool ksl ol ol el 3 okl k% 4
L2y 3 5 7 9 11
MONTH 2 4 6 8 10 12
CCLUMN 51 102 39 1 6 45
_TUTAL 66 79 17 3 39 58
NATSU1T
k2 x4 5.5
1L % 6 317 6 15 2
10 % 1 2021 3 4 3 14 23 &
2 % 2 1 5 1314 10 315 1521 7
E * 15 5 6 17 19 3 4 4 18 14 16 24
7 % 17 12 20 17 27 25 18 18 20 16 21 42
56 % 29 35 28 38 28 30 33 38 23 23 15 42
5 % 26 25 23 27 29 22 22 24 18 16 14 29
&% % 19 38 48 23 21 13 21 20°13 13 9 15
: 3 % .29 38 34 31 18 30 28 14 19 18 8 12
; 2 * X7 21 20 24 4 17 14 615 16 7 6
; 1 ox 2 5
e Mf&*******%#***********#*********#ﬁ***i
{ 2 1 3 5 7 9 11
NONTH 2 4 6 8 10 12
COLUMN 164 185 198 140 144 159
TOT AL 175 213 163 131 158 185
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g Appendix A continued
FLO (BUI vs Months) {(1955-1964)
(RH({%)/ WS{kts); NATBUI
; . 2 e 4 3
; LB 5 4 15 4 12 1
i _ 10 = 1 18 16 3 4 31021 4
! 9 % 1 I 21315 10 344 12 19 6
B % Y3 3 5 14 16-12 4 4 18 12 13 20
7To% 14 9 12 11 19 24 18 18 20 14 20 38
6 % 27 25 15 26 26 28 33 38 23 22 12 38
5 % 20 21 15 21 30 21 22 24 18 16 11 22
% % 18 33 34 19 20 13 21 2013 11 5 12
30-69/04~21 3 % R4 31 28 18 18 30 28 14 19 18 8 i1l
2 ¥ Y4 16 15 19 4 17 14 615 15 7 6
1 % 2 5
e 3 siele 3 sk sk e ok ok ook o s e ool s b ke e et ok sk e o sk sk
{ 23 1 3 5 7 S i1
RONT H 2 4 6 8 10 12
COLYMN 138 127 179 140 143 136
TOTAL 139 163 158 . 131 140 158
NATBUT
12 % 1 1 3
1t % 3 2 11 5 11 1
f 1w R I 4 6 7T 0 4
P i Y 8 LRI B B S W FN DS 211
4 GO 4T3 w9 9 1 4 3 1B 12 1% 19
? 7 w15 & 12 9 1% 31 18 24 17 10 12 26
_ & % 24 21 13 28 32 32 3/ SG 26 15 18 29
40-79/04-21 5 % 18 15 10 15 23 24 21 31 22 18 11 16
4 % 1% 20 24 12 12 13 37 27 17 18 6 8
! 5% 14 22 18 10 13 38 38 24 26 19 7 10
4 2 7 15 10 13 S5 18 15 15 17 4 4
Iox , 2 3
A€ 98 R 78 JE e S Rl s ok o kOl RE 3y ol M AR sk O 3 ik o e ok e sl okl ok ksl ey
« 2) 1 3 5 7 9 11
MONTH 2 4 6 8 10 12
g COLUMN 113 100 141 195 159 121
TUTAL 107 115 182 183 133 122
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Appendix A continued

GSO (BUI vs Months) (1955-1964) ‘

AT

RE(%)/ WS{kts) |

20-69/04-21

NATBUI
12 % 2
11 0% i 2 4 2
10 * 2 5 1 2 8 7 5
9 * 3 7 1 2 1 9 4 3
8 * 9 7 2 1 5 5 6 4
7 * 1 4 11 9 3 2 1 1 .8 6
6 % 11 1 221611 4 3 1 1 313 6
5 % 5 72211 2 2 5 3
4 % 5 10 22 15 o6 36 71
3% I3 19 14 21 1 1 2. 2 b6
2 = 8 8 6 14 2 2 2 4
Sesie e s sie e e esde deofe sfe el sle kol ool dode s dode sk koK ek ek
{ 2 1 3 5 7 9 11
MONTH 2 4 6 - 8 10 12
COLUMN 49 90 50 4 12 55
TOTAL 45 102 14 5 37 44
HATBUI
12 * 8 ) 2
11 % 7 101t 4 8 3 1
10 * 3 4 17 6 2 10 22 24 11
9 = 1 15 15 5 10 16 1% - 7
8 = 1 22 17 12 8 13 15 15 15 16
7 % 7 8 29 28 27 16 25 21 13 33 27
6 % 24 6 35 40 47 28 43 30 27 32 36 39
5 % 17 18 52 20 20 19 17 1514 14 16 17
G % 32 31 44 23 17 17 22 18 17 13 16 21
3 % 46 62 36 31 15 17 25 19 12 17 13 28
> % 42 47 32 32 9 12 15 16 10 15 10 20
sl 3 e Al st st sl ok sl afeol sk ok e Aol o el e e e sk ok KRR S
{ 23 1 3 5 K 9 11
MCNTH 2 4 6 8 10 12
COLUMN 187 207 198 148 140 181
TGT AL 164 203 163 141 165 187
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Appendix A continued

G20 (BUI vs Months) (1955-1964)

: |
:RH(%)/ WS(kts)

20-59/04-21

NATBUI
12 % & 2
1t x5 1 9 4 6 1
10 = 3 113 6 2 9 19 25 10
9 % 2 13 15 510 11 15 6
g8 * 1 16 15 12 & 13 14 12 12 16
A 6 24 24 26 16 25 21 13 29 23
6 % 20 6 27 31 47 37 43 30 26 31 32 38
5 % 19 16 37 13 19 18 17 15 I5 14 12 13
4 % 24 26 32 18 14 17 22 18 I7 11 16 20
3 % 42 55 24 22 16 17 24 19 12 17 12 27
2 % 39 42 28 26 8 12 15 16 10 15 9 18
R R e ol sl s ok sk ol ko ol 3R Ok Hok 0K % o
(2) 1 3 5 7 9 11
MONT H 2 4 6 8 10 12
CCLUMN 166 154 180 147 138 163
TOT AL 145 154 160 141 149 171
|
MATBUI
S T 6
11 x4 111 4 3
10 % 3 2 114 2 712 13 9
9 1 811 1 4 8 712 5
8 % 2 11 14 12 6 14 16 15 9 16
7 % 6 4 27 26 20 23 29 19 9 19 15
6 % 20 4 22 21 31 34 49 34 31 29 32 37
5 % 15 12 25 6 18 24 21 14 19 13 13 12
B K26 27 22 14 10 21 23 25 22 11 13 17
3 % 37 37 18 11 14 16 30 26 14 21 11 21
2. % 33 43 31 16 1i 13 21 23 6 14 10 20
P e Al 3 sl s s 3 ol sl 3 ol 2 ol 2ok 3k o Ak o oK ok e 8
2y 1 3 5 7 9 11
MONT H 2 4 6 8 10 12
COLUMN 150 122 154 176 146 137
TOTAL 123 110 155 169 134 152
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Appendix A continued

ROA (BUI vs Months) (1955-1964)

| RH(%)/ WS(kts)

o

20-09/04-21

(U5

0

<>

358

3%

NATBUI
iz 2 1
11 * 4 2 3 1L 4 2
(10 =% 656 9 6 1 6 4 6 2
¢ 9 % 2 9 7T 2 3 1 3 5
o6 x® 2 3 516 7 3 1 4 § 3
7 % 3 4 31015 & 4 2 729 o
& ® 7T 11 017 16 17 6 2 S5 4 4 9 g
5% 7 418 12 &6 3 1 4 3 4
% % 7 81720 3 2 2 1 4 7 7
3 0% 915 22 12 2 33 5
2% 9 511 8 2 1 2 3
i * 4 -
f‘»m__wjff#*********************************#
{2) 1 3 5 7 3 11
MINTH 2 4 € 8 10 12
GCLUMN 42 93 79 19 18 50
TOTAL 49 108 20 17 32 33
NATBUL T
12 0% 2 3 1
1 = i 5 3 £ 4 2 7 3
10 * 13 1 7 18 12 18 11 1¢ 10 14 2
i 9 = 6 4 8 20 1C 14 14 9 11 8 3
: 8 2 2 9 28 26 22 1321 16 8 9
Tk a2 06 28 30 26 26 17 35721
& % 23 18 26 35 25 27 26 25 26 24 32 31
g% 24 17 17 18 20 14 11 13 12 14 14 25
& % 35 21 32 26 11 13 11 13 15 21 23 34
3 % 34 46 36 28 10 € 2 13 10 16 26 22
2 % 50 44 41 15 4 £ & 6 8 13 12 20
JAE 5 -
e 3l e e ol o e ok e 3je e 3k 3 ok S sl s e ol e s e e el ek e el ok
2 1 3 5 7 9 11
CRCNTH 2 4 & 8 10 12
i
" CCLUMN 190 167 75 153 137 18¢C :
TTOTALT TS 1871 142 138 144 170
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Appendix A continued

ROA ([BUI vs Months) (1955-1964)

CRH(%)/ WS(kts)i NATEJI
, L1z ox 2 2 1
: 11 % 2 3 5 &4 I 3 1
¢ A3 * 12 1 2 11 12 17 7 8 8 10 1
: 3 % 3 ¥ 4 16 10 1113 9 7 5 3
L3R Y 8 19 24 21 13 18 11 79
7 % 4 3 7T 17 19 26 28 25 21 15 29 20
5 % 15 12 15 27 23 21 28 22 25 25 28 29
B % 24 13 7 12 17 14 11 13 12 13 11 25
& * 31 19 23 15 10 13 11 13 16 16 19 31
30-69/04-21 3 % 26 3% 30 21 10 6 3 13 8 15 25 19
2 % 46 40 33 11 3 6 6 6 8 13 11 19
To% 2 ‘ -
3 e e Fe e e s zie e ofe e o s ek e skl ik ot ok ok ek sk sk ale e ok o e 2k
23 1 3 5 7 9 11
CMONTH 2 4 6 8 10 12
COLUMN 168 118 131 143 125 149
TOTAL 124 123 132 129 124 157
INATBUT
S V- 2 2 1
1L =% 2 EE r 2 1
13 % 131 2 9 814 6 7 7 6 1
* x5 Ty 710 9 8 9§ &4 2
g % I 317 22 13 13 14 5§ 6 5
T 1 1 5 12 Y4 21 21 20 21 ° 15 23 15
| 40-79/04-21 1 & % 16 10 12 19 19 14 31 25 20 20 22 24
; o 5 % 16 11§ 9 13 g 12 14 13 8 6 22
. € % 27 13 16 10 8 17 8 17 14 I3 10 26
/ Y % 23 26 18720710 8 7 15 6 10 21 17
Z % 403832 6 3 9 6 7 917 9 18
332 ok sl e el sk gk S -.<*»**:&»4**************#
{ Z¥ 1 3 5 7 9 1S
%WO\TH 2 4 6 8 10 12
L QOLJHN 142 90 102 126 I13 106
TORAL 100 83 17 130 100 131

i
!
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Appendix A continued

LZXN (BUI vs Months) (1955-1964)

2
H

CRI(%)/ WS(kts)
: NATBUI
i ' " 9 i 1
; 8 % 1 2
. 7 % 2 7 i
| N 5 3 1 11
: 5 % t 1 02 03
; 4 % 1 2 3
3 % 1 4 4 1 301
10-39/04-21 2 * 6 10 31 36 32 12 210 5
**************************#*****1
b2y 1 3 5 9 11
§ MONTH 2 4 6 10 12
3 COLUMN S 38 47 5 15
TOTAL 13 53 2 5 6
{ NATBUI
; 12+ 2
11 * 2 3
_.10_= 3 1 1
9 1 2 1 21
8_x 1. .1 6 2 1.2 3 1
7 % 2 1 6 20 2 2 & 4 1C 4 2
6% 1205 2 17 2C 1C 2C 11 8 14 12 1C
- 5 3 7 4 5 35 & 11 10 1 g & 4
20-69/04-21 & %12 4 71§ 7 10 12 12 € 2 7
3 0% 11 612 9 5 1C ¢ & 7 3 € 10
2 % 57 5G1CC1111C0 ES 48 47 £7 €5 66 55
>>.‘:4:>:::::>¢:;.‘:>::>::>}:&:::*xk*:::*#::(******************’(
L 2) 1 2 5 1 S 11
; ¥ ONTH 2 4 ¢ 8 1 12
: (QCLUMN 102 127 174 1c¢C <7 115
TCTAL 81 155 122 ~ S& 69 g3
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EXN

Appendix & continued

{BUI vs Months) (1955-1964)

b
5L

RH(%)/ WS{kts)

[0S SRR T £

NATBU

I
12 % 2
11 % 2 2
L0 = 2 1
9 % 2 1 4 1
8 % 1 1 6 2_ 6 1 2 1
7 0% 2 1 415 2 2 8 2 1C 4 2
6 % 11 4 2z 14 18 1C 2C 11 & 13 .12 10
bS5 % 7 2 1 3 ¢ g 11 1C 71 1 8 4
4% 1) 4 e 6 7101212 & 2 ¢
10 A 3% 10 £ 12 €& 5 1C € 6 1 2 & 1c
30-59/04-21 _ 2 % 54 5C £3 92 €6 £8 4€ 47 56 51 g8 52
3 2R R SRR S 0 o R R R R e ok 8
2 i 2 S 1 S 11
CNINTH 2 4 ¢ g 1C 12
FCCLUMN 96 1Ce 150 1ce <4  1CS
LTCTAL a5 125 12] S S1 8¢
NATRU T
17 2
R B 5 2
10 =% 2 1
g = 2 1 2 1
&% 11 7 1 & > 1
7 % 4 2 211 2z z 1C 1 6 & 2
e n 6. % 10 5 7 13 16 € 24 14 S 12 1g 11
£0-79/04-21 5% 9 5 2 2 5 g 1C 11 S 1C 11 4
4% 1110975 1C 17 16 104 4
3 % 21C 4 11 11 5 11 € 1C S 3 & 16
2% 79 68 78 T8 71 S5 &1 59 e €C 12 15
8o o o sk o A kb ot ok 3 % ok o ook ool s ook ok s ok
2y 1 2 5 7 S 11
WONTE 2 4 ¢ 8 iC 12
CCLUMN 124 102 129  11% 112 122
TCTAL 56 114 121 $S 110
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Appendix A continued
TRI {(BUI vs ‘Months) (1955-1964)
%‘iRH\"*’/o)/V\’S(kts)éNATBUE .
; 12 % ] 1
11 %k 12 2
g,,io % 4 2 3 4 1
] 9 * 3 1 3 1
; 8 x 7 7 3 14
; 7 % 4 9 2 3 1 2 4 3
] 6 % 1 4 5 10 3 3 1
: 5 % 2 4 5 2 1 '
? 4k 411 13 1 2 1
3 2o/ As e 3 % 3 6 13 9 2
: 10-39/04-21 2% 4 3 711 1 2
‘ - >
*****_******,*************************#*
| « 2) 1 3 5 7 9 11
: MONTH 2 & 6 8 10. 12
i COLUMN 8 39 35 3 10 10
¢ ' TOTAL 15 62 11 3 19 3
%
f NATBUI
; Lo11 % 1 5 3 3
? 10 % 610 8 5. 1 7 6 1
j 9 * 10 6 13 8 613 6 3 2
j - . .. 8.22 14 6 8 26 8 16 4
; [ 4 18 27 31 10 18 20 15 15 3
{ ~-8.% 5.5 9 24 51 29 17 28 17 27 25 23
20-69/04-21 S ¥ 11 16 i1 22 21 7 14 13 12 8 14 s
: & %19 .23 36 20 12 7 16 9 11 13 o 7
; 3 % 40 29 52 36 918 21 9 5 9 12 21
: - .2.% 26 53 41 20 6 S 14 6 3 8 9 34
¢ 1 o= 1 :
f; o *************************************#
i { 2) 1 3 5 7 9 11
/ MONTH 2 4 6 .8 10 12
§ COLUMN 101 153 169 111 117 104 ;
! TGTAL 126 165 132 $8 107 s
f j
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Appendix A continued
TRI ({BUI vs Months) (1955-1964)
NATBUI
12 % ' , 13
11 = 3 3
10 * 3 10 6 S 1 3 6 i
9 % 8 4 9 8 6 12 6 3 1
8 x 6 17 12 5 8 24 6 15 4
7% 3 16 23 31 .8 18 18 12 15 2
6 % 4 4 5 20 44 28 17 27 17 24 22 22
5 * 9 13 10 18 20 7 14 13 12 7 13 S
‘4A*\'19418 27 16 12 7 16 9 11 12 8 7
3 % 38 24 44 29 8 18 21 9 S 912 21
2 % 25 S50 38 17 S S 14 6 3 7 9 34
ek e e 3ok ek e o e 3 ok e ok s e o ol ko st o e o ok 3k ok ko o
t 2) 1 3 s 7 9 11
MONTH 2 4 (&) 8 10 12
COLUMN 95 127 146 109 106 98
TOTAL 109 133 123 97 95 96
NATBUI
12 % o 1
I % 1 1 2
''''''' 10;“,*” ‘3 4 4 S S 7 i
9 % 2 2 5 8 4 6 6 4
8 = 2 9 11 3 4 16 4 14 3
7 % i 9 19 26 8 11 15 12 20 4
.6 % 5 4 6 15 37 24 18 28 19 28 19 23
S x 14 11 11 10 25 9 11 19 12 S 11 S
L4 % 28 16 22 16 8 8 15 13 12 9 9 10
3 % 50 22 42 27 10 17 28 13 6 12 11 28
2 * 34 59 45 114 5 11 21 11 4 8 11 44
R R T N T I
( 2) 1 3 5 7 9 11
MUMNTH 2 4 & 4 10 12
COLUMN 131 127 i20 117 95 100
TOTAL 112 99 115 103 94 117
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Appendix A continued

TYS (BUI vs Months) (1955-1964)

% f\%‘TBb{_W e
12 =% 3 '
11 = e — —3
10 = 2 4 Z 1 4
9 % 22 4 2 7z
8 5 8 2 1 5 s
T o I T S T S T N
6 = E & 6+ 3 | 2 5 2
- - B 1 2 21
4 % 3 Y17 8 i ' 1 2 2
3% 62 12 17 1 1 1.1
3 2 % 5 3 §g 7 1
o RERRAAA AR AR E RN AR AR A R R
{ 2) 1 2 5 7 S 11
NCNT){‘WHWW_MWZ_ 4 [~ & 1C 12
COLUMN 14 84 27 4 18 12
. TCT AL 7 &5 < o] 23 6
NATBUI
12 % S 3
11 =% 2. 3 1 . 4 5
10 = 514 7 1 215 12
9 * 520 13 2 6 8 7
.8 x 18 26 12 g 7 19 7 3.
T % 2 18 18 16 20 18 13 15 15 3
6 % 11 1 16 21 27 258 21 22 21 18 1 7
5 % 1l 418 23 13 21 1$ 18 18 15 18 12
L& ¥ 26 24 31 29 14 22 18 18 10 16 24 27
3 % 36 41 55 42 2020 1S 16 7 13 30 34
2 % 51 59 50 25 16 1C 2C¢ 7 5 ¢ 12 42
*******32*#**************************:
(23 1 3 5 7 g 11
MCNTH 2 4 & 8 1C 12
rCCLUMN 135 172 176 136 123 121
TOT AL 129 138 14C . 114 115 125
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TYS (BUI vs Months) {1955-1964)

’

40-79/04-21

RH(%)/ WS({kts)!

|

i
ﬁ

INATBUI .
i1 o® 2 3 1 3 5
P10 % 513 7 & 3 14 10
b9 % 4 2010 2 3 8 s -
8 = 14 21 12 ¢ 616 7 3
7 % 1 13 16 10 19 18 12 15 14 3
6 % 11 1 12 16 25 25 20 22 19 15 19 7
5 % Il 4 15 16 17 21 19 18 18 14 17 11
4 % 24 22 23 23 13 22 18 18 10 14 21 24
3 % 35 38 49 32 20 20 19 16 7 13 28 30
2 % 50 57 47 21 16 10 20 7 5 6 12 42
1 o* 1 f
#************************************x’
{23 1 3 5 7 9 11
MUNT H 2 4 6 8 10 12
COLUMN 131 147 164 133 113 114
TOT AL 122 146 127 111 1C4 117
NATBUI -
11 % 2 1 12
10 % 3 7. 6. 5 212 12
5 % 4 13 8 4 10 6
B % 1116 11 6 3 17 8 3
7 0% 11 12 9 18 20 9 6 13 ¢
L6 % B3 T 12 14 26 27 20 26 23 17 21 6
5 % 12 3 12 11 15 21 27 26 14 10 21 12
& % 030 24 023 17 12 19 22 14 8 18 25 23
3 % 41 40 46 27 18 29 28 18 8 15 31 43
2 % 61 60 53 20 16 17 24 11 7 8 13 60
1ok 1
2;4'3:«':'***»: 3 %oy skeosk 3 5$j0 35 3e3i 3 3 3k o oo ook sk 33 3k 32 e ok R e
P2y 1 3 5 7 9 11
[ MCNTH 2 4 6 8 10 12
COLUMN 157 146 135 151 110 127
TUT AL 126 120 147 124 102 150
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Appendix A continued
g BNA (BUI vs Months) (1955-1964)
i INATE ~
RH(%)/WS({kts)| Izui .
1L 2 41
: 10 ) 2.1C 4
i 9 % 2 4 1 5 2 2
: 8 = 2 2 1 z oz 22
[ 2 4 9z 1 2 5 2
6 Plooa 3z 1 2 3
5 22 9 3 2 1 1 2
) U & % 2 2§ g Z 1 1
[ 10-39/04-21 3% 3 620 13 3 5 2
§ 2 % 6 5 1z 10 3 2
j : 1 % , : 1
; ; _#****é#%#*ﬁ#*#¢$¢¢**$****************:
L 2) 1 3 5 I} S 11
MONTR 2 4 é 8 1cC 12
CCLUMN 11 45 19 1C 21 16
TCTAL 16 54 7 3 1€ S
NATBU I | =
i x o o 2 1 R
11 % 73 1 216 1¢c 2.
Loox 4 8 1S 12 24 15 4
9 x 5 4 7 4 14 1C 1€ 12 14
& % 3 5 11 11 2C 11 1¢ 1€ 1& 1
7% 3 16 21 22 23 2C 1€ ZC 11 15
: 6 % 3 5 31 26 24 27 39 11 29 2C 23
‘/Q_éq/cﬂ_,[ 5 % 11 11 1C 27 24 14 11 22 11 1C 13 17
) chET el 4 %22 17 21 2628 5 14 1€ S 7 26 21
3 % 35 26 5G 4¢ 21 12 14 12 S 1¢& 27 3¢C
2 % 50 €3 7C 30 17 1§ ¢ g8 1 71 1¢& 31
1 % 2
- _##%**##*%##**%#**#**##**************#=
{2) 1 3 5 7 S 11
g MONTE 2 4 ¢ 8 1C 12
§ CCLUNMN 132 175 186 12¢ 126 152 ~
TCTAL 126 196 143+ 182 145 138,
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Appendix A continued

ENA(BUI vs Months) {1955-1964)

TR, AR R

i
£
[

+1

haTau
'T%i[WSﬁdsﬁva izbi 2 1
11 o= & 3 1 2132 1¢Cc 2
10 4 8 1 € 12 z2Z 13 4
: g % 5 4 7 412 G 13 g 13
8 % 3 5 11 11 2C 11 1¢ 17 18 1
7 % 3 16 29 22 23 2C 15 2C 11 15
& % 3 € 4 30 22 24 27 29 11 2& 1S 23
5 % 11 10 12 27 24 14 11 22 11 S 13 16
L& %20 1le 25 26 38 2% 14 15 § 7 26 21
3 % 34 3¢ £5 39 71 12 14 12 S 1€ 25 2
30-638/04-21 2 % 49 &1 62 27 15 18 S 8 7 7 1g 3¢
1 = . 1 ,
******a##¢#***#**#*******#****%******
{2 1 3 5 I} S 11
FONTH 2 4 € 8 1C 12
« CCLUMN 128 16C 178 138 126 146
TCT AL 129 184 142 150 127 137
B .
NATBUI
12 % 1.
11 ¥ 4 2 1 212 &8 2
16 o 4 9 2 713 16 le 5
9 % 7 I 5 214 &8 ¢ g 1¢
8 % 4 5 12 1C 1€ 12 1€ 17 18 1
7 3 14 Z8 21 2S5 21 14 18 12 17
> % 16 13 1z 24 22 1€ 14 28 15 & S 14
AR 22 1€ 1S 17 22 22 12 12 S & 3C 22
3 % 43 27 53 4C z1 zz 17 1€ 11 1§ 25 32
L2.0% 63 73 71 20 16 21 14 8 G § 1 44
W Ao o e s ol ol ook ok o o oo ool ol ek 3k ok okokok 3
(2 1 a5 7 S 11
PONTH 2 4 € 8 1C 12
{CCLUNMN 160 159 174 152 124 155
TCTAL 147 162 1¢¢ 1¢2 121 167
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MGM (BUI vs Months) {(1955-6/1956) (6/1958—\1964)
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Appendix A continued

; MGM (BUI vs Months) (1955-6/1956) (6/1958-1964)
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Appendix B
Computer programs for use with
4 CLIMATOLOGY FOR PRESCRIBED ¥IRE 1IN THE




contained herein are:

1.
2.
3.
b,
5.
é.
7.

Appendix B

237

Appendix B contains all of the computer programs used in this
study except the BMDOSD that is publisbed elsewhere, The programs

Program I
Progras 11
Program 11X
Program IV
Program ¥
Progrem V1
Program VII

1B 1401

IBet 360/65
1BM 360/65
IBM 7094

IR 360/65
ImM 360/65
1IBM 360/65

Autocoder

Fortran IV
Foxrtran IV
Fortran IV
Fortraan IV
Forxtyan IV

CPS version of PL/L

The purpose of sasch of these programs {n the cverall anslysis for

this study is contained in the text.

The actusl programs follow.



Progrem I
Program for the IBM 1401

238



STAT
WIND
TEMP1
TEMP2

HUM

TOTAL

WEATHER DATA ZONE STRIPPER
641

~JOB STARTED FOR STATION-,260
STAT, 266

239



R4

SBRX1

MOVEL

HWONE2

440



EOFR2

E-TaeBTREEERTHREEFEY

~JOB COMPLETEDw,250

K

«~RECORDSE FOR FILE -,250
STAT, 267

« TOTAL *;274
TOTAL,281

999,999
%*e10

241



Proax ) 3
Program for the IBM 360/65
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1.
2.
3.
4.
3.
6.
7.
8.
9.
10!
11.
12.
13.
14
15.
16.
17.
18,
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
3@.
31.
32.
3.
34.
35.
36.
37.
38.
39&
40.
41,
42.
43.
MI

243

I/  wethrd job e3006-1190160,'cliett/lomb’, usglevel=l
f{ exec forthclg,parm.fort="bed’, vegion.go=150k
/ fort.sysprint dd sysout=a,space=(trk,{200))
I fort.syslin d4 dsname=&loasdset,unit=aysda,disp=(wod,pass),
I space=(400, (600,50),rlse)
1 fort.sysin dd »
block data
dimension f£fm(10,39),itbr(24,10),1istab(16,32)afn(14,14),
iista(ll)
common/blokl/ffm, ibr,afm, istab/blok2/ista
data ista/ 13889,13857,03822,03813,13873,13821,13895,
113874,13723,13897/
¢

c WARh fin table weaw

L4

data  f£fw/
1 20.,23.,8%25,,16.,18.,8%20.,12.,14.,15.,2%16.,
23'17v5161’120;}.0.’120 ,13',14.;4*15.,130,!9-,9- plltg
32%12.,3%13.,12.,10.,8.,8.,9.5,2*11.,3%12.,11.,9.,0.0,
47.5,9.,9.5,4%10.,9.5,7.5,0.0,7.,8.5,9.,4%9.5,8.5,
52‘8-3*6»5.3- ’3055"‘*93 ,7 -3,2*0-0,6’. ,7:5,3. ,3*3#5;”0‘
66.,2%0.0,5.5,6.,2%7,,2%7.5,6.5,6.,2%0,0,5.5,6.,297,,297.5,
76.5,6.,2%0.0,5.,5.5,4%6.,4.,3%0.0,5.,5.5,4%6.,4.,3%0.0,
Moﬁ,So ’3’5-5’55 3:*0 ,3”9&5&0555(}1‘51535& "Q ;3%‘9)4*’
9&0533*50 '3. ,W.ﬂ,#» génS;’*ﬁt ,30 ,ﬁ*ﬂ.ﬂ,z*ﬁc ;m‘!SQéO ‘2!;
a4%0.0,2%4, ,2%4.5,4.,2.,4%0.0,3.5,3%4.,3.,5%0.0,3.5,
b3%4,,3.,5%0.0,3%3,5,3.,2.,5%0.0,3%3.5,3.,2.,5%0.0,3%3,,
€2.5,2.,5%0.0,3%3,,2.5,2,.,5%0.0,2%3.,2.5,1.5,6%0.0,
dﬁ*&- ,2.5,1.5,5‘0-9,2*2‘5,2',1.5,6*@.@,1‘2.5;2- ’105’
eém00g2uﬁs’105.7%.0’2‘105'1‘5;7%!&;1‘2- 51"?%'9'
£2%2.,1.,7%40.0,2.,1.5,1.,7%0.0,2.,1.5,1.,7%0.0,1.5,1.,
g56%0.0,1,5,1.,8%0,0,2%1,,8%0.0/

¢ ¥hk  bui recovery table Wi

data  ibr/

1 0’1,3,5’163 16‘,21,26,31,35;&0;“;5‘3,5&.&?,7&,”1
292,106,126,140,153,185,230,0,1,3,6,10,14,18,22,26,30,
334,37,42,48,54,58,64,69,76,86,95,105,115,135,0,1,3,5,
48,12,15,18,21,23,26,29,32,37,40,43,46,50,564,58,65,70,
575,80,0,1,2,4,6,9,12,14,16,18,20,22,24,26,29,31,33,
635,37,39,42,453,48,50,0,0,2,3,5,7,9,10,12,14,15,16, 18,
719,21,23,24,25,27,28,29,30,32,35,0,0,1,2,4,5,6,8,9,
810,11,12,13,14,15,16,17,18,19,20,21,22,23,24,3%, 1,
92,3,3,4,5,5,6,6,7,8,3%3,10,10,11,11,12,12,13,4%0,1,
A302, 493 A% 405,306, 7, 590, 5%, 6%2, 443, 404, 15%0 9%/



43.
46,
47.
480
49.
30.
31.
52.
53.
34.
33.
36.
37.
38.
39,
600
61.
62.
63.
Mo
65.
65-
67.
68-
69.
70,
71.
72.
73.
74.
75.
7‘64
77.
78.
79.
WQ
81»
82.
83.
84.
35'-
86.
87.
8.

€

¢ Wk afm table RRN

e

data  afw/
i 11.,11.,2%12.,13.,14,,16.,17.,19.,22.,24.,27.,
12%31.,10.,2%11,,12,,13.,14.,15.,17.,19.,21.,24.,27.,30.,
231,,9.5,2%10.,11.,12.,13.,14.,16.,18.,20.,23.,26.,29.,
331.,8,5,9.,9.5,10.,11.,12,,13.,15.,17.,19.,22.,25.,28.,
431.,7.3,8.,8.5,9.,10.,11.,12.,14.,16.,18.,21.,24.,27.,
530.,6.5,7.,7.5,8.,9.,10.,11.,13.,15.,17.,20.,23.,26.,
629.,5.5,6,,6.5,7.,8.,9.,10.,12.,14.,16.,19,,22,,25.,
723!*& $ 50;5 5 éi,?q,8.,9.,11.;130,150318!'21n’240;27&,
83,5,4.,4.53, Sﬁ.ﬁ.,7.,8.,1@.,12.,16.,1?‘,23‘,23.,2ﬁ'.3»,
93.5,4,,4.5,5.5,6.,7.5,9.5,11.,14.,16.,19.,23.,26.,2.,
32'5'3';&1 ,#-5,5&5;7-,8.5,1@;,l3-,1§a,»15\\,22‘,25',2.,
52p5,3.,3g5,#-,5.,5;5,8-,19-.13*..15‘ ;130,22&,25«‘175.
€2.,2.5,3.,4.,5.,6.,8.,10.,12.,15,,18.,21.,24.,1.,1.5,
ﬁzu,3:,3-&.&;5,6».7.5,9-5,12.‘,15‘,17;,21-,34:3/

c ®Wh% spread index table WriAw

data tstab /15,29,33,37,41,45,49,53,57,61,67,76,86,
13#100,24,28,32,36,40,44,48,52,56,60,55,74,84,97,2%100,
224,28,32,35,39,43,46,50,54,58,64,72,82,54,24100,23,27,
331,34,38,42,45,49,52,56,62,70,80,92,21%100,22,126,30,33,
436,40,43,47,50,54,60,68,77,89,2%100,21,25,29,32,35,39,
542,46,49,53,58,66,75,87,2%100,21,24,28,31,34,38,41,45,
648,51,57,64,73,84,97,100,20,24,27,30,33,37,40,463,47,50,
155,62,71,82,94,100,19,123,26,29, 32,3&,39 42,46,48,53,60,
869,79,91,100,18,22,25,28,31,35,38,41,44,47,51,58,66,77,
988,100, 18,22 25,27 30,34,37,39,42,45,50,56,64,74,85,99,
al7,21 2&,2&,29;32.35 33,#0.63,@3 54,62,72,82,96,17,20,
523,25;23,31,34;3?,39,43,4&,53;59,5?,73;93116,19,22,25.
¢28,30,33,35,38,40,45,51,58,67,76,89,15,19,22,24,26,29,
d31,34,37,39,43,49,56,65,74,86,15,18,21,23,25,28,30,33,
035,3’&.42,47,5#,&3,71,33,1#, 1?;2&,32324,27,”;32;3‘.36;
fﬁﬂ,%.ﬁz;ﬁﬁgﬁa.?9,lfi,17, 19,2}- ,23,26328;3@;33)35’3&)“’
850,38,66,76,13,16,18,20,22,25,27,29,31,33,37,42,48,56,
b63,73,12,15,17,19,21,23,25,27,29,31,34,39,44,51,58,68,
411,13,15,17,19,21,23,25,27,28,31,36,41,47,53,62,10,12,
j14,16,18,20,21,23,25,26,28,33,37,43,48,56,9,11,12,14,
k16,18,20,21,22,23,26,30,0,39,44,51,8,10,11,12,14,15,17,
118,19,20,22,26,30,34,39,44,6,8,9,10,11,12,13,14,15,16,
wl8,21,24,28,32,36,4,5,6,7,8,9,10,11,12,13,15,17,19,22,
n25,29,2,3,4,5,6,7,8,8,9,10,11,13,15,17,20,22/

end



2. INTEGER BLEK, AST,CHG,CALC

3. IBTECER * 4 wm). ma(&), na{z&h WB(24), W8(24)

4, INTEGER # 4 HR23/'23'/,mBEg/*-*/

5. INYECER m&(u,zh),muz 24, TBUT{12) , THBUT{12), RALH,
1F1(24),PI10(24) , THINC12, 24) |

6. BEAL ® & Aszzﬁ),M&(zﬁ,amm.mim,mm,m,
1T¥PH5(12)

7. EEAL ® 4 IFOUR, ITWO, IFIVE, L¥M10, LIS
8. REAL * 8 BULR(100), STATI(S) N o

9. REAL * § A2(24),45(24),A6(24),A7(24),48(24) ,29(24),A11(24)

10. DDMENSION PMT(23,24),PO0R(23),BRYP(24), IXX(26) , DENOMI (12),
1 DENM2(12,24)

11. DIMENSION WM(12), MINDS(12,24),COMBRC(24),A00m8(12),
mvm{;,zz; LAVER2(4,12,24) , TSNOW(24) , IRH(24) ,5(24) ,M05(24),
ImMs(24

12. DIMEMSION IWER(24),J5MOW(24), A4{24),181(24),

1 ISTATL(S), IYERL(S) ,MYHL(3), IDL{5), HAIR(S, 24),

2 HROC24),NDRY{24), BBT(24), INS(24) , M(24) , INBBX(24),
3 mzﬂ.m,fu),mﬂml,m&&),

& IM( 16,32),¥mi(10,39), IBR(24, 10) , APM(14, 14)

13. COMMON/BLONI/VIM, IBR, AP, 15TAD

14. m&m mﬁm 31@,m.3:&,3@,31@.3&&%3%3@@,3&@.
im,anf,mxz‘m:ml" vy Pt/

15. DATA xz,¥0R/* ', f 'A2, ; *as,','az," *343,° :

1: !m.l’is‘?‘sgt 12&!(’ "tms 3*&2;' '53 E Qu'! ‘36 ui
2! tli'i ‘ﬁ, !'iz,"’ﬂ t t“t !I!

16. nswxi”/ ‘

17. DATA ZX,IFOUR, ITW0,IFIVE,APOUR, &P, m,»mg
uﬁﬁ-,ﬂi’" 11;4 ¥ in £ ] tu t QM* )t ‘W;‘AS *&3;

2! ‘(M;‘ ’3&2, i

18. DRMENSION 1S0BAB(16,5)

19. DATA MEOME, IBGRAB/S45435, 1,2,3,8 4 .4,5,6,7,7,
u,m.u,xs,t&.;: 491,3%2.3,3,4,5,6,7,8,11,13,9%1,2,3,4,5,86,
m,s,n,n,z,s,:o,&,ﬁ,mtu

20. DATA TCHER/®

21. DO 202 %=1,15

22. DO 2023=1.5

23. 202 m(:..m?) = ISGRAB(1,J)

24, CALL ERASE(SRIP(1),SRIP(24))

25. SKIP(24)=0 |

26. DO 325 J=1,24

28, 325 (L, 3)=PoR(1)

29. PEr(L,1~PAL

30. MT(2,1)=IFIVE




31. PNT(3,1)=T12

32. PHR(23,246)*RPAR

33, PMT(22,14)=1F00R

34, WRTTE(G,2005)MT

35, 2005 PORMAT('®,23A4)

46. I8TABLL, 1)=25

37. 1STAB(13,24)=34

39, WRITE(6,)24)

4D, 326 PORMAT(BEGIN JOB') 3 o ,

41, DATA DENOML,DENGM?Z, FUKL,TENIO, TPMS/25080,0,250%0.0,112%0.0/

42. BATA MMS/24%0.0/ |

43. DATA BUMID,TTENP,TSIN,TSUL,THBUL,NBUL, IDU,MC5/250%0, 2500,
125090, 210%0/

&4, 1DOO BUTT=0

45, CALIL, ERASECTIEMP(1,1),7TEMP{12,24)

46, TTEMR{12,24)-0 N

47. CALL ERASEQENUSB(L, 1) MINes(iz, 24)

48, MINUS(12,24)~0 o

49. CALL ERASE(ACCON()),AcCM(12))

50. ACCHE(12)=D

51. DO 2438 I=1,12

52, PENOML(I)=0

53, TRO(1)=0

54, TIMS{1)=0

55, TRUL{I)=0

56, THBUL(1)~0

57. ACCUM{1)~D

58. DO 2438 J=1,24

0. FURL(I,1)~0

61, M5(I)=0

62, HBEN(L,J)~0

63, TEEMP(L,J)=D

64. TSIN(1,J)=0

65. WMUR(1)~0

66. IBUL(J)=0

67. WS{J)=0

68, HINUS(Z,J)=0

6%, FIIO(1)=0

70, DWRX(I)=0

71. B{J)=0

T2. 2438 POOI)=0

73. DO 2439 I=1,4




Th. DO 2439 J=1,12
75. AVERL(X,J)=0
76, DO 2439 E=1,24
77, 2439 AVER2{I,J,K)~0
78. CALDe1
79. NRALIO
80, CHO=0
81. IDATEI~O
82, MRAI«Q
83. RALReD
84, LAST=0
85, LABTIsO
86. LBUI=0
87. LBUI-0
89, MORE-C
S0. LIMS~D
91, Res
¢
C v JEAD SPC.0BS, DATA FROM OCS W
92. 1 READ(Z,4, 5002 ERR=3552)

I DECE, ISTAT , IYER,MIH, XD, (IWER{S) ,42(J),
143(1), ¥8(3), 2

msz ,;6(43 ,wsr,mm.asm‘mn.wm,ws,ma).
m@ J y
3¢0),A11(3),A12(3)  I=1,26)

93, 4 PORMAT(
1 M; ﬁ,m,ﬁtﬁﬁﬁﬁ;a, m.zﬁ;bﬁ,m,mgﬁi,,&hm,ﬁhf
2 15X,6(A2,A8,42, 13,203 44,13, 548,41 ,41 ,A8,A2), /
3 iﬁ&,@{ﬁ M;M ﬂ;ﬁﬂ;%,ﬂ*ﬁﬁ;ﬂl,#l;ﬁggﬁﬁgyf
4 15%,6(A2,48,42,13,213 %,m,mm,&:,mm )

94h. GALL ERASE(HBOUT(L),NBOUT(24))
95. MROWE(14)~0 |

96, GALL ERASRCPI(L),F1(24))

o7, PI(2)0

98, IP(IVER(24).2O.HR2I}G0 TO 90
100. 697 RsCKSPACE 2

101. BACKSPACE 2

102, BACKSYACE 2

1063, W{Q,Tﬁ}lm,mgm In
l%& ?2& W{ OREORT M‘ m pm;xigix'm’
105. g0 10 1

106, 3552 BACKSPACE 2

107 . BACKSPACE 2

i@ﬁ. IVALN=0

i}&n u(MYQWal) W T0 2

247



248

112. G0 20 3
113. 90 mmm
11#, b8, v w s
115. zma«xm
116. CALL SYRIP(LID)
117. CALL STRIP(LNIR)
118. CALL STRIP (TIVER)
119. IP(DMru.EQ.0)60 TO 697 , «
121, IP(LID.GY.31.0R IMYE.GF.12.0R. JEYER,CF 65,08, LIYER LT ,55)
160 TO 657
12%. IDATE=1X0+100THYR410000%LY
124. u{mr.mm&:& m,mmmmx AND, IDATE LB, 611031)
160 TO 400
126, HCN=0 ,;
127, IRCISTAT.EQ,13857,4MD, IDATE.QY . 631200)800-1
129, €0 19 40%
130, 400 MCH-1
133, 401 BHITGH-D
132. IF(ISTAY.NE.13873)00 10 102
134, 20 mmm.mm:m 0 102
136, SWITCH~1.0
137. 60 TO 208
¢
C ww® SEAD RAIN TOTALS FOR ATHENS ma'mnw
138, 204 BEAD(S,713)IDATEL, BRALI
139. 715 PORMAT(16,13)
140. 205 zr(m&&mmum,ma,m
141. 206 ¥RAI~0
142. @0 TO 152
143, 3553 WRLTR (6,3554)IDATEL
144. 3556 PORMAT{'MORE BAD DATA ON RAIN APTER',X10)
145. 7 B=0
146. IP(BWIT.DG.1.0300 10 1%0
¢

e Sk 3EAD BAIN DATA FROM OCO Wwan
148. BRAD(1,8,BND~960,ERE~3553)
umnm,mm.mfm,(mmx.ﬁ,J«i.za}m,s
149. 8 YORMAT(5{A6,44,42,1R,1243, 44X, 1243, 21%)
150. 149 ReK+l
151. I¥(R-6)101,7,7
152. 101 I¥(R.EQ.0)F~1
156, JYSR-YER(K)
155. JDAY-BAY(K)




156. CALL STRIP{IVER)

157. CALL SYRIR(IDAY)

158, IDATEL=JDAY + 100RIVER

159. 102 IP(IDATE-LDAYEL)150, 108,149

160. 150 2O 151 1~1,24

161, MRO(L)-MBLIK

162. 151 NROUT(L)=0

163. 80 TO 152 |

164. 105 DO 106 1-1,24

165, WROCI)=MAIR(E,I)

166. IF(HAXR(R,1).8Q.ICEEE)}GO 7O 1019

168, NSYBP-HAIR(K,I)

169. CALL STRIP(RETZP)

170. NROUY(I)-HETHP

171. €0 10 106

172. 1019 HRODT(I1)=0 |

173. 106 CORTIRGE

174. 152 GALL EBASE (COMSEG(1),CONSEC(4))

3175, IP(LAST,BE. LASTI)NRAL-0 o | o

177. IP(STAT BQ.13873.4ND,IDATE.LT 580500 . AND, IDATE  BG IDATEL)
1MRATRBALL

179. FLIP-Q

180, emmzﬂ%

181, B0 300 3*1;%

182, NRRY(J)-D(J)

183. IF(NDRY(J) LT .~200)HDRY(J)~0

185, WET{I)-wRlJ)

186. ISW(I)-us(y)

187. I8E(I)~1R1(J)

168, IENOW(I)-JSNON(J) | »
C ek CRANGE WIND SPEED FROM KNOTS TO MPE #hew

189, WB(I)=INS(J) * 1.1516

190. CALL STATP(ISHON(I))

191, IPQIET(I) ,EQ.0)INEY(J)~NDRY(JI)

193. IF(WS(J).ME.999 .AND.DB(J).NE.999 .AND.IR(I).WR.999 )
100 10 300

195. FLIP=)L

196, ComsRC(d)~r

197 BANUS(IMIE,J)-HINUS( D40, I)+)

1968, 300 CONPINUE

199, IF(PLIPEQ.).)30 7O 153
" .



201, DO 301 1=1,24 |
202. Iw{coMsmc(l).H¥e.1.0)80 To 301
204, CHO-1
205. 12=1
206, SKIP(12)=1
207. PL(I2)=BLR
208. PMP(1S,12)=24100
209. INDRX(IZ)=BLME
210, Far(21,12)=ATHEKE
211, 1P({CALC) 290,288,290
212, 288MBUL(L2)=BLNK
213. ¥1I0(12)=BLaE
214, IBUL(I2)=BLME
216. PMT(16,12)=ATHREE
217. PMY(17,12)=AT80
218. PT(19, 12)=ATHRER
219. mtm.mmw
220. 290 CONPINUE
221. 301 CONTINUX
C Wik AVERAGE MISSING HOURS whww
222. 153 IDAT-LID+100%DMTH
223. CALGw=Y
224, IP(ISTAT.HQ.13873.A00, m.m.5M) CALC=D
226. CaLL PMPLUS(ISTAT,IDAT,ADD)
¢
C *hwd IN7O-900 CONPUTE RESULTS FOR 24 HOUR OBSERVATIONS,
CoHOUR S
227. 70 DO 900 J=1,24
228, 1pQmaely) .m.m:mmvmm
230, IXX(J)0
231, IP(ISBON(J) . NE,.2.AND.TSNOW(I) ,HE.3)00 TO 2000
233, XR(I)=1
234. LBUI=0
235. LMBUI-0
236. 2000 IP(BMTTCH.RE.L.)NBAT=HRAL+HROUT{JS)
238. IP(BEIP(J).EQ.1.)C0 TO 27
240, IP(EDRY(Y) m.m)mm(ﬁ,mﬁ}mn
242, 3066 PORMAT(' BAD DATA GOT BY ON *,16)
243, IDIFP=IABS(NORY(J)-BNET(J))
264, IP(IDIFR.OF.39)IBIFP=19
246. IF(IDIFY)25,25,71
247. 71 BD=11-MDRY(J)/10
248. IP(RORY(J).LY.10)HD=10
250. IPQEDRY(J).CE.110)HD=1

250



51

252, IPQUD)26,250,26
253, 25 m(I)=31
254, P=31.0
255. G0 T0 27
256. 250 Hb=1 A
257. 26 PU(I)-FRU{ND, 1OLFY)
258, Ferld)
259. 27 IP(CALC.EQ,0)00 TO 255
261, IP(J.BQ.14. 0D, 8K1P(J) .EQ.1.0)RAXNSHAAT
263, YFP(J.EQ. 4. ANDBRIP(S) .EQ. 1.0)HRAL=0
265. IP(J.EQ.14.ARD,SKIF(J) . E.1.0)00 TO 38
267. 251 IBUL(JS)=~LBUL
268. NEBUL(I)=LMBUY
269. GNO(I)=1LIHI0
270, PMS(I)y=LIS
271. 69 10 25%
¢
C GET §-100 BUI CHARGE ONLY AT 1 P.M, OBSERVATION
€ BOX B4, PAGE 2
272. 38 IF(MCW)39,39,2357
273. 39 1¥(NRAL)62,66,62
274. 62 IP(NRAL,EQ,SLNK)MNRAI=D
276. 1BUC14)=IBU(14)~NRAX
277. IFCIBUCI4) .LT.0)IBUCIS)=D
279. LBOI=XBU(14)
280. 60 TO 35
c
C BOX BS, PAGE 2
281, 66 CALL SUB1(¥,MORE)
282, IBU(14)=1BU(14)+H0RE
283. LBUI~IBU(14)
284. MORE=D

C ACCIMULATE NAT. 5YS, BUI

256.
291.
292.

35 IP(HRAL-~10)43,43, 44
43 CALL SUBZ(F,MORE)
NBUL(14)=HBUL(14)+H0RE

C TODAY'S MBUL PROM BRRCOVERY TABLE

44 CALL SUBI(NRAL, JP,LNBUIL,JY)
HBUL{14)=1BB(JY,JP)
45 LIBUL=-3BUL(14)



252

293. IF(LBUX.EQ.BLNE,OR,LNBUL.EQ.BLEK)GO TO 2357
4
C BOX E4, PAGR 2, 10 DAY TIME LAG
205. ARGw- Q20NBUL(14)
296. PHI0(14)~95 OREXP(ARG)+S .0
297. ABRG=-.04%IBU(14)
298, PMH5(14)=95.09EXP(ARG)+5.0
299, IF{MI0(14).07.99)M10(14)=99.0
30%1. W(M(Mb@';?ﬂ}w&ﬁm.ﬂ
303. LMMI0=M10(14)
304, LIRG~MS(14)
305. 3546 YWP(CALC.NE.1.AND.MCN.EQ.1)00 TO 255
307. DENOML(INTR)=DENCML(DMrE)+)
308, TRUL{DITH)~TRUL( DaYH)-+LB0L
309. THSUL(IMYH)=THBUL{ DMIH)=LEBYL
310, TAMIOCDMIR)~TIMIO( TNTH)+ 30110
311, TS (DIE)~TINGS {IMTH)+LauS
312. 2357 BAINSHRAL
313, WRAI=D
314, 255 IP(SEIP(J).E0.1.)00 TO 900
316, M{JI)=Pu(I)+aDD
317, veru(s)
¢
318. IF{CALC.EQ.0)GO TO 900
C BOX 95, PACE 2, ISOLATE SURSCRIPYS wmrm
320. IspuBUY
321, CALL SUB4(X,JB,F,JF)
322. IP(IP.RE.0,AND.JB,UE,0)G0 YO 51
33&0 “ (&;7”}”&’;“&;"1:*’
325. 770 FORMAT('1J0B TESMINATED BECAVSE OF ZERD SURBCRIPYS',
1316,¥10.3,215)
326. GO 70 939
327, sx BARM(JIY , JB)

amr&, PAGE 2, Wmmmmzmmm
328, I-xws(y)
¢
329. CALL SUBS(1,B,XaM)
33“& H(m;m«a«ma .w‘ﬁ}ﬁ) ‘!’Q 53
332. WRITE (6,770)1,14M,IW8(3),8,J
333. €0 10 999
334, 52 INDEX(J)>LSTARCI,TAM)
c




233

335, IFCINDEX(J).RQ.ELMK)GO TO 900
337. IF(I8H{J).LT.200.AND. MDEY(J) . LT.200)60 TO 2000
339, WRITE (6,9001)XIDATE
340. 5001 FORMAT('ODROPPED AV ON',310)
341. GO TO 900
: DENOMZ { DMEH , J )= DERGME ( Dars, J)+1
343. mmm,m»(m,a}*mm
345. m{m,ﬁ)amum,smx)
346. ramm,&;«rswmahmm

348. DO 9&1 :ux 26 |
349, IP(SKIP(I) “EQ.1.0)G0 10 897
351, PL{I)=PH(I)+.35
352. 897 IF(CALC.EQ.0)G0 1O 918
354. IF(SKIP(I).EQ.1.0)G0 TO %01
356, FII0(1)=PM10(I)+.5
357. MCS(I)=Pu5(1)+.5
358. GO TO 901
359. 918 ACCUM(IMTH)=ACCUM(INTH)+1
360. 901 CONTINUE
361. CALL ERASE(SKIP(1),SKXP(24))
362. SKIP(24)0
363. IF(SWITCH EQ.0)00 T0 906
365. 904 DO 905 J=1,%6
366. 905 RAXR(K,J)=BLNK
367. 906 IP(CALC.EQ.1)G0 TO 909
¢
C MWk CASE FIR NACIB'S MISSING RALN ®wie
369, 903 BAYN-BLME
370. FMY{22, 14)~APOUR
371. 907 CHG=1
372. DO 908 I=1,24
373. HBUI(1)=BLNK
374. FLIO(I)=BLMK
375. IBOCI)=BLIK
376. MCS(X)~BLNK
377, THDEX(I)=ELMK
378. P21, I)=ATHRER
379. PEr(16,%)=ATHO0
380. MMT(16,1)=ATHRER
381. PA(17, 1)=ATW0
382. 908 MMT(19,I)~ATHRES
C **% WRITE OUTFUT ON OCA wews




254

383, 909 WRITE (4,PMTIDECK,ISTAY, TYER,MTH, ID, (IHER(J),A2(J),A3(J),

W8{J),18(1) ,N8(J),A4(J), 181(J),A5(0),46(I),A7(J),AB(I),
37110(J), BR(J) , IBUCT) G5 (J) , INDEX(J) (=1, 14) , BAIN, (INER(I),
4A2(1) ,A3(1),WS(1),B(1) ,WB(T),A4(1), IR1(T),A5(1) ,AG(L),AT(Y),
SAB(1Y,A9(1),A10(1),JSRON(T) ,A11(T),A12( 1), HRO(L) , P2(1),

gmx{t;; SFLIO(T) , DIRC LY, IR0 E) ,M05(2) , DIER(L) , I~15, 24)
C *rh RESET FORMAT FOR NORMAL COBDITIONS I¥ ALTERED wadw

384,
386,
387.
jes.
389.
9.
393,
395.
397.
399.
wl *

402.

403.

404 .

403,
406.
408.
409,
410.
411,
412,
413.
414,
415,
416,
417.

I?(W:EQ%@)@ 10 950
WRITR(6,383)IDATE

363 romar(’ PORMAT ALTERED ON ',16)
DO 928 J=1,24

IF(PIL0(J) .EQ BLAK) FEI0(J)=0
TF(HCS (T) . BQ. BLMK)MCS () =0
EP(IBU(T) .BQ, BLIR) IBUCI)0
IPQIBUL(J) Q. BLEKNBUL(J)=0
IRCIROEX(T) RO BLUK) LHDEX(J =0
IR(FI(I)  (EQ.BLEE(FI(I)~0
PO 928 1I=1,23

928 P (I, )=ror()

mr(22, 14)=1r00R
FMr(23,24)~0PAR

na(i.1)y~112

PMI(2,1)=PAk

950 LAST-IDATE

IABT1-IDATEL

L3 (3

960 BWIT=]

PO 961 1=1,24

961 RAIR(E,I)*BLIK

G0 TO 150

2 EMD FILE 4

G ®ia® END OF STATION CALCULATIONS e
C PIND AVERAGES

¢

c

C *%ik PIND AVEBAGES, PUNCH #ewe

419. DO 978 I»1,12
420, AVERI(L, I)=

1 1. 0%TNBOT( 1) /DENCH1 (L)



421. AVERL(2,T)=
1.0MP00(L) /oERoM1 (1)
422. AVERLI(4,1)= |
1.0MEPMS (1) /DRENOML(Y)

423. 978 AVERLI(3,I)=

1 L.O%TBUL(T) /oENo (1)
424, DO 975 I=1,12
425, DO 975 J=1,24
426, &vmu,:,:;um(x,.:}mmim)
427. AVER2(2,1,J)=HWdID(X,J)/DENOMI(
428. AVER2(3,1,J)=FUBL(1,J)/D8 ( 5
429. 975 gvzx&ta,x,&)wmx,a)lmam
430. WRITE(6,980)1S7AT
431, 980 FORMAT(STATION',17//)
432. WRITE(G,3012)
633.;3% FORMATCLZX, *HAT BUX?, 11X, 'I10°, 6X, '8-100 BUL',12X° M5’

1
434, WRITE(S,3013)
1 (X, (AVERL(J, 1) ,J=1,4),1=1,12)

435. 3013 FORMAT('OMORIH®,I3,¥10.3,52,710.3,5%,710.3,16X)
ﬂﬁa w 2323 &”’Igu
437. 2323 m{s,mn:{m,{amu}:.m,m,a)},mz,u

438. 982 FORMAT(' 1MOWTH',13,71%/24X, ‘TEMP. ', 4%, "REL BON. ' 4% 7I*,
14X'SPRD.INDX' ,20%/24(" BomR ,m,wx,w.s,mm

439, &m(& 327)

440, 327 FORMAT('1ESD STATION')

$541. mir.awp;

442. 2324 PORMAT(20X,'FUNCH DECE ~ TIM FOR WRATHER')

443. WRITE(7,980)182AT

444, WRITE(7,3012)

445, m(r,nsm,wtmu,m.:»1,&),x =1,12)

446, 976 FORMAT(MONIR' .,n,ne*a,xx,:m.s,mrm.3.5:,:1&;.3.wz)

447. PO 2322 J=1,12

448. 2322 mc?,mu.cm,f&m(x.x,a),m,émm.w

Wé 9‘1 M‘f(' m’;mg‘,wwxg M~ m“mﬁ m
16PRD,INDX. ' ,20%/24(" BOUR',X3,10%,4¥10.3,20%/))

431. WRITE(E,2325)

432. 2325 FORMAT('OEMD PUNCH OUPUL')

453. 60 70 999
¢

235

454, 664 READ(1,8,EMD=5665)
455. 00 10 664



256

456, 665 SWITCH=1.0

457. G0 TO 666

458. 777 BEAD(2,778,R8D=2)

459, 778 PORMAT(IER)

460, GO TO 777

461, 999 CONTINUE

462, m{%:&&:)(x,m(tﬂx.@-x,z&),m,m

463, 2387 vomMAT('1 SIMIARY OF BOURS WITH MISSING DATA'/
1 (‘moNys*, 14,12110/10%,12110))

464, WBITE (6,328)

485, 328 PORMAT('RND OF JOB')

466, sTOR

467, END



2»

SUBROUTINE MWPLUS(ISTAT, LDAY, ADD)

RVATION, FFM INCEEASE #aée
IMENSTON ISTA(11)

ADDD .0

DO 15 11,3

mmmm.mamm 0 20

15 CONTINUE

@ 10 87

. 20 IP(IDAT 02,401 m..m: .mm)ms

3?(1%’!‘ Q&QﬁZtMtl iy
EETORN

87 DO 16 I=4,7
f’(WJ@.Wﬂ)@ 10 28
16 CONTIN

o0 m 91

. 28 IF(IDAY.GE.408.AND, IDAT . LE,506)ADD=5

IP({IDAT.GE,507 .AND, IDAT .LE . 1026)ABD=10

. RETOURN

21 DO 17 I=8,11

. XF(ISTAT.EQ.1STA(X)G0 TO 30

17 ComyINGE

» IF{XDAT.GE,501.AHD. IDAT .LE . 520)ADD»S

IF(IDAT.GE, 521 . ARD, IDAT L2 ,508)ADD=10
30 IP(IDAT,GE.415.AND, IDAT LK .430)ADD=5
1P(IDAT,GE, 501 . AND, IDAT ,LE, 1025)ADD=10

« END

257



2. SUBROUTIHE SUBL(¥F,MORE)

3.
5.

¢

¢ - 8-100 BUI ACCUMULATION #irten
66 1F(P.LT.4.00HOBE=10
IP(F.GE.4.0)MDRE=8
IP(P.GE.5.0)MOBRE=6
1F(F .GB .6 . OPMORE~5
IF(P.GE.7 .0)HORE=4
1v(P.CE .8.0)NORE=3
I (F.GE.10. JHORE=2

. IF(P.GE.15. DORE=1

SP(P,GE .20 . JHORE=0
RETURN

258



259

4. BUBROUTINE SUB2(¥,MORE)

c

C drkdewr NAT,SY8,.BUL ACCUMULATION %eaw
3. 43 1IF(F.LY.3.0)MORE=Y
5. IF(F.GE.3.Q0)MORE=S
90 I’(rguOSQQ)WS
11. IF(F.GE.7.0)MORE=2
131 lk(!g%alﬁ.}wﬁl
15, IF(Y.GE.16.)MORE=D
17. RETURN
18. EWp



¢
C #ihh AT, SYS.BUL FOM RECOVERY TABLE wwiw
3. 44 Jp=}
4. IF{HRAI.CE.20) JP=2
6. LF({NRAL.GT,30) JP=(RRAL+29)/20
8. IF(NRAL.GT.90) JPws
10. IF(NBAL.CT.120)J9=7
12, IF(NBAL.GT.180)JP=8
14. IF(HRAL.GT,220)JP=9
16, IP{NRAL.0T.280)JP=10
18. Jy=1
19, IFQLIBUI.GR.1) JYy=2
21. IF(LNBUL.GE.3) JY=3
23. IP(LEBBUL.CE.6) JV=4
25, IP(LNBUL.GE.10)J¥=5 ,
27. IPQLMBUL.GE.16)JT~(LEBUL+14)/5
29. IF{LEBUL.GE.51)JY~(LEBUL+79)/10
31. IF(LMBUL.GE,.101)J¥=18
33. IPCLEBUL.GE,.121)3¥=1%
35. IFQLEBVI.GE.151)JY(LEBUL+849)/50
37, IP(LNBUL.CE.301)JY=23
39. IP(LEBYUL,GE.400)JY=24
41. IR(JP.QT.10)JP=10
43. IF{JY.GT.24)7¥~24
45. RETURM
46, END

260



2.

SUBROUTINE SUB4(X,JB,F,J7)

c .
3- J‘Bﬂi '

4.
5.
g@
lﬁ!
iZ.
14.
16.
is.
20.

IP(I.GE.1) JBp=2
IF{i.ce.0) J=3
IP(1.GE.13) JB~
IP(1.GE.20) JB=1/10 + 3
1P(1.GE.70) JB=9
IF(1.68.50) JB=10
IP(X.GE.I00) JB~L/30 + 9
17(1.GE.200) JB=13

<

22.
24,
25‘
26.
27.
28.
30.
32.
3.
36.
38.
40.
42.
4h.
43,

P=1.0

WRITE(6,329) ,
329 FORMAT(' VALUE OF P IS ZERO')
347 CONTINUE

I(P.CE.1) JP=2.0% - 1.0
IF(r,0r.2) JP=F + 1.5

IF(P.CT.5) JP=(P+8.9)/2
IF(F.0T.20)J0=13
IF(P.GE.25) =14

IF(JB.01, 14)IB=14
IF(IF.Gr.16)IP14

£5D
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2.

SUBROUTINE SUBS(I,B,IaM)
G ‘
C waer ISOLATE SUBSCRIPTS POR SPREAD IMDEX TABLE s
IF(I1.LE.0)I=1
IP(I.EQ.12)I=11
IP(I,CE.13)I=1/5+10
IP(1,GE.30)1=16
IF(8.1T.1.0)iAM=1.0
W(tomt 109) Wﬁ t‘m "‘x Qﬂ
1F(B.GE.10.0) IAM=B:9
1#(B.GE.15.0)1A=(B+33) /2
IF(B.CY.30) IAM=32
IP(1.GT.16)1=16
IP(IAM.0T.32) TAM=32
END

E



3.
4.
5.

7.
8.

10.
11.
12.
13,
14.
15.
16,
17.
18,
19,
20.

SUBROUTINE CRUD(IVALV)

DIMENSXON A(495)

IVALV=0

WRITE(S,1)

1 FORMAT('L ERROR IN RECORD(S) BELOW')
PO 4 I=1,4

2 READ(2,3,END=98,ERR~10)A

3 FORMAT(20041,200A1,9541)

& WRITE(S,5)A

5 PORMAT(' *,15417(1X,80A1)

GO TO 99

98 IVALY=~1

WRITE(6,12)

12 PORMAT(' MIT EOF ON LOGICAL 2 WHILE IN CRUD')
G0 1O 99

11 FORMAT(' NO GO ONM READ, CORTINUIRG.')
99 RETURN

END
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Progrem 111
Progrem for the IBM 360/65



1.
2.
3.
&.
S
6.
7'
8.

140.
11.
12.
13.
14,
ls.
16.
17.
18,
19.
20.
21.
22.
3.
4.
25,
26.
7.
28‘
29.
30.
31.
32,
33.
34,
3s.
36‘
317.
38.
33.
40.
41,
#2!
43.
b4,
45.
46.

263

//8TEPYL EXEC FORTHCLG,PARM.FORT='MAP,LIST',TIME=S
//PORT . SYSIN DD #

20

1

10

1l
91

99

IMPLICIT INTEGER%4{A-R,T-2)

DIMENSIOR IWD(24)

DIMENSION HR(24),WD{24) ,WSP(24) ,HIM(24),BUK(24)

=0

AEAD(S,1,ERR=91,END=99), YR, M0, DAY BR(I) ,WD(1) ,WSP(1),
1HM(L) ,BUI(L),I~1,24

H=NN+1
FORMAT(9X,312,23(A2,8%,42,43,10%,43,57X,43,15X),42, 8%,
142,A3,10X,43,57X,43)

DO 10 I=1,24

CALL STRIP(RR(I))

CALL STRIP(WD(I)).

CALL STRIP(WSP(IL))

CALL STRIP(HUM(I))

CALL STRIP(BUI(I))

- IP(WSP(X) .EQ,.999)WSP(1)=0

1P (HUM(I) ,EQ,999 )Y HWM(L)=0

LF(BUL(I) .EQ.999)BUL(1)=0

CALL COBVI(WD(I),IWD(1))

CONTINUE

90 11 I=7,24

WRITE(9,2) Y&, M0, DAY, HR(L) , HOM(T) ,WSB (1) , IWD(I) ,BUL(T)
FORMAT(412,213,12,13)

CONTINUE

GO TO 20

WRITE(6,4) NN

FORMAT(T1, ' 1NOTE: RECORD PLUS 1 EAS BAD DATA',110)
G0 TO 20

WRITE(6, 4) NN

PORMAT(' EOF ,ENCOUNTERED.',I10,'.RECORDS,READ,')
STOP

END

SUBROUTINE CONVI(X,Z)

IMPLICIT INTEGER*(A-R,T-Z)

=0

IF(X,EQ.11)¥=1

IP(X.EQ.12)Y=2

IF(X.EQ.22)Y=3

LF(X.EQ.32) Y=4

IF(X.EQ.33)¥=5

LF(X.BQ.34) Y=6

IF(X.EQ.44)Y=7

IF(X.EQ.54)Y~8

IF(X.EQ.55) Y9



4i.
48.
4.
50.
31.
52.
53

34.
55'
55‘
57.
58.
58,
6.
61.
62.
63.
6&’.
63.
6&.
67.

IP(X.EQ.56)¥=10
IP(X.EQ.66)¥=11
IF(X.EQ.76)¥=12
IF(X.BQ.77)¥Y=13
IP(X.2Q.78)Y=14
IF(X.EQ.88)Y=18
IF(X.EQ.18) =16
=Y
RETURK
END
{ /G0 FTOSPOU1 DD DISP=(OLD,KEEP) , URIT=0CS,LABEL=(01,HL), *
DSNAME=INOL, *
DCB=(RECPM=F, BLESIZE=2467 , DEN=2 , TRICH=ET), *
VOLUME=SER=#4502
//60.FTUSFO0) DD DISP-({OLD,KEEP),UNIT=0C4, LABEL=( ,BLP), *
1PSRAME=OUTY, »”
DCB=(RECFMe¥B, BLKSIZE=720, DER=1, TRTCUSET, *
LRECL=24 *
VOLIME=SER=$0351
//GO.BYSABEND DD SYSOUT=A
11G0.8Y51I8 DD

*
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Brogrem IV
Program for the IBM 7094



1.
2.
3.
4.
5.
6.
7.
8.
9.
10,
11‘
12'
13.
14.
i5.
16.
117.
18.
x?.
20.
21.
22"
23.
25,
26.
27.
28.
29.
30,
310
31.1
31.2
32.
32.1
32.2
32“3
as.
4.
35.
36.
37.
7.1

208

INTEGER SWSP,SHUM,SBUL,SDATE, SHR, SWD, DAY, TWD,CRY
DIMENSION SWSP(20),3HUM(20),8BUL(20),SDATE(20),58R(20),5WD(20)
DIMENSION NX(3),MJ(5),M(5),NL(5)
DIMERSION DAY(3654),TWwD(20)

PO 109 I=1,3654

109 DAY(X)=0

LIK=13

JFE=1

REWIND 8

READ(5,6)H1,RJ, BK,NL

& FORMAT(2012)

WRETE(6,77) NI, 0 NE, NL

77 FORMAT(2015)

PO 101 II=1,5

DO 100 KI=1,5

KY=0

KX=0

D0 100J1=1,5

DO 100 LI~1,5

CNPw}

NY=0

NX=8

Ni=NX{I1)

N2=RJ(JI)

H3=MK(KI)

N4=NL(L1)

TF(H).EQ.10,AND B2 . RE.39) G0 TO 100
IP(N1.CE.N2.)60 TO 100
IP(K3.GE.N4)CO TO 100
IP(NZ,EQ.79.AND.R1. RE.40)G0 TO 100
IF(N4.EQ.99.AND H3.NE.16)C0 TO 100

49 IF(RY.EQ.0)G0 TO 490

CALL DATA(SDATE,SHR,SHIB, SWSP, SWD, SBUT, KX, KNT, NY)
G0 TO 452

490 1F(EOP88(0))99,491,99
:{gx maggs(as,n (SDATE(J) , SER(J) , SHIM(J) , SWSP(J) , TWD(J) , SBUL(J),
], 1

DO 60 I=1,18

60 SWD(L)=TWII)

492 Hy=Ny+1

IF(NX.NE.8)G0 TO 99

1 FORMAT(16,12,213,12,13)

10 PoRMAT( 4(16,%2,213,12,13))



38.
39.
m&
alt
42.
43.
G4
45.
46!
47,
48.
49.
50.
51.
52,
53,
54.
33.
o,
57.
58.
9.
61.
62.
63.
63.1
64.
635,

66.
67.
&8,
69,
70.
1.
72.
73.
74.
75.
75.1
76,
76.1

469

JFE=1

500 DO 50 I=JFK,1JK
IF(SHUM(I) .LT N1, 0%, SRM(X) .CT. N2) G0 TO 50
JInLl

JeLt5

=0

DO 62 K=3J,J

K=K

LF(SHUM(K) JLT. N1 .0R . SHIM(K) .GT.N2)GO TO 61
IP(SUSP(R) JLT N3 .OR.SWSP(k) .CT NG)QO TO 61
62 CONTINUE

Y1=SwD(1)

DO 51 K=JJ,J

T2=EWD(K)

IF{$WD(K) .EQ.0,0R. SWD(1) .EQ.0)EC0 TO 58
IP(ABS(Y1~-Y2) .GE.13.5)60 TO 58
IP(ARS(Y1~Y2).0T.2.)60 PO 50

58 Kl=g

51 CONTINUE

KK=1
WRITE(10,2)CNT, N1, N2, N3, W4, SDATECKK) , SHR(KK) , SHUM(RR) ,
18WSP(RK) , SWD(KE) , SBUL(EK)

2 PORMAT(16,412,16,513)

DAY(NY)=5DATE(L)

IF(SY.NE,0)GO TO 41

KHT=CHT -1

DAY(CHT=SDATE(10)

WRITE(9,10)SDATE(JL), SHR(J1) , SHUM(J1),5WSP(I1), 5¥D(J1),
1SBUL(JL),J1=1,18)

40 CONTINUE

41 CONTIHUE

CHT=CNT+1

GO TO 49

CONTINUE

GO TO 49

61 JFE=R

IF(IFE.CT.13)C0 TO 49

GO TO 500

99 WRITE(E,4)CHT

4 PORMAT(LHO, 284-TOTAL MO. OF SITUATIONS IS8-,110)
WRITE(6, 7)NL, N2, 43,64

7 PORMAT(IHO,3IH-0 PARAMETERS FOR HUMIDITY ARE-,2LI0fIX,
133H-0 PARAMETERS POR WIND SPEED ARE-,2110)




77.
78.
79,
80.
81.
8z2.
83.
84.
85‘
86.
a7.
88'
89'
a%.1
89'2
§%.3
89.4
89.5
gad
1.
92.
93'
93.1
93.2
93.3
93.4
93.5
23.6
.

KX=1

Kye1

REWIND 88

REWIND 9

100 CONTINUE

101 CONTINUE

STOP

EXD

SIBFTC PAT

SUBRCUTINE DATA (81,52,53,54,55,56,N,%,K1)
INTEGER S1,S52,83,54,55,36

DIMENSION $1(20),52(20),83(20),54(20),55(20),56(20)
ey

K2=K~1

IF (K2.EQ.K1)G0 TO 99

IF(EOF9(0))99,2,99

2 READ(9.1)(S1(J),82(J),53(J),84(J),85(J),56(J),J=1,18)
1 PORMAT( 4(16,12,213,12,13))

RETURN

99 Ney

KETURN

SIBMAP UNBS

ENTRY  .UNSS

.UNB8.PZE UNITSS, ,4

UNITSS PILE ,CX2, BOK, MOUNT , BLK=120, INOUT , KOLD
END

$DATA

10203040507969594939010611016219921150904

ok 4
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Program V
Program for the IBM 360/65



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

10.
11.
12.
13,

/718 JOB E3006-1190160, SKEES , MBCLEVEL=1
//5TEP EXEC POM~IEBGENER
J/SYSPRINT DD SYSOUD=A

//SYSUTL DD UNIT=0C3,LABEL~(,HL),DISP=(OLD,KFEP) , DENAME-IN,

'
1/

DCB=(RECPMF , BLKSIZE=36, TRTCH=ET , DEN=1,
VOLUME=(, , ,2, SER=(#0354 ,49217))

/im:mz DD UNIT=0CA, LABEL=(, BLP) , DERAME=QUT,

1/5¥SIH
ﬁc

DXSP=(OLD, KEEP) ,
DCB~(RECPM=FB, LRECL=36 , TRTCH=ET, .
BLKS1ZE~1800, DEN=2)
VOLUME=SER=#0353

DD DUMMY

* %

E IR 3 N



273
Program VI
Program for the IBM 360/65



1. //rapcop J0B E3006-1199210,LA8, MSCGLEVEL-1
2. [AMB EXEC FORTECLG
3. //voxy,.8Y8IN DD

4, DINBESION A(36)

5. 0

6. N0

7. HEAD(S5,1) BREC,LREC
8. 1R{RRRC.XQ.0)00 10 30
9. CALL RECSEP(S,NREC,M)
10. 1 PORMMAT(215)

1. 30 DO 10 I=},L8EC

12, ‘ Maﬂ)ﬂ

13. 2 PORMAT(3641)

14. WEXTR(9,2)2

18, B0

6. 10 CowrimoR

17. m&a}u.u

18. 4 PORMAT(XL0, ' ,RECORDS  SKIFPED, ', 110, ' .RECORDS . READ. ')
19. m

20.

21. W RECBRP (N, NREC, %)
22. PO 10 I~1,BREC

23. BEAD(N, 1)

%. 1 PORMAT(6X)
25, I comvmm
26, RETURN

27. 5]

TOSPO0) DD DISP=(OLD,KEER) , UNTT=OCS, LABEL=(03, HL) ,
PSNAME=THOL, DCB= (RECFH-FD,
LARCL~36, TRYCH-ET, BLKSIZE=1800, BEN-2) ,
VOLUME= 58840350
31. //G0.FTOS¥00L 1D BIGP=(OLD,KERP),UNIT=0C4, LABEL=(01, HL),
31.1 7/ DSMAME~OUT , DED=( RECTY-F, BLRKBIZR=36, DES-1,
n.2 TRTCH-ET, LRECL~36),
32,/ VOLUME~SER»$0533

33. //eo.sysIn DD
34. 2326110624

£2

214

THE S8

%
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Program VI1
Program for the IBM 360/65



1. DECLARE a(ld) DEC(6) ;
2.5 DECLARE b(14) PECCE) s
34 ]
5. W= 1000;
6, U~03 |
7. leep: GET LIST(h);
8.5 M;
9. Lowp: B i=1 T0 14
10. IF a{i) < 0 THEN QO 70 pass;
11, I? a(i) > UL YHEN Yi-s{i);
12. IF a(1)< L& THEN Liea{i)}
14, ERD loup;
15, paget an>0}
186, loopl: DO 4=1 to ng
17.5 s{1)=h{i);
i8. an=axia{l);
9. END loupli
30. nbwaxfa;
z1. DECLARE sn{4) ;
22. a0y
3. In PO i=1 TO ag
24, % K1 DO §=1 1O 4
23. s )=ew(§)+(a(i)-nb)wes;
25, END 1L
27. £0D L3
29. sd~aqre{en(2));
31. roul-lb;
32. rhl=ex(3)/sgrt{on(2)*a3);
33, b2eex(h)/an(2)my;
34. PUT IMAGE(xb,n, sd, UL, 1L, v, ev)(2);
35. PUT IMAGR(on(1)ex(2),ex(3),em{4))(b);
36. PUT DAGE(xBR,b2)(h1);
37. e TMAGE: :
mﬂd&lﬁ#&’ wawww N “Wﬂmm "%y Wﬂvxmo* Wmaﬁ*«‘ Wﬁuﬂﬁ,@%nwn, -~
38. by IMAGE;
L R L ) L
39, bis Mage; ,
thlmenwmin, . ﬁﬁ'ﬂlfmﬂr -y
40. GO 0 leep;
41. D





