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FORE\JORD 

The analysis ot climatological data described in this report 
was made for the period March 1, 1951 to June 1, 1951, during the 
cloud-seeding operations by the Water Resources Development 
Corporation of Denver, Colorado, covering a target area roughly 
defined as the valleys of the Cache la Poudre, Big Thompson, and 
St. Vrain Rivers east of the Continental Divide. The study was 
authorized by a contract between the Colorado Agricultural Re-
search Foundation of Colorado A & M College, through the Civil 
Engineering Section of the Experiment Station, and the Northern 
Colorado Natural Resources Association. 

Mr. William D. Farr, President, NCNRA, and Mr. Donald w. 
Farnham, Acting Secretary, NCNRA, were in consultation with Colo-
~ado A & M College staff members and made valuable suggestions 
during the course of the study. 

The Section Chiefs of the u. s. Weather Bureau and Mr. Homer 
J. Stockwell, Irrigation Engineer, Soil Conservation Service, 
USDA, ,.rere very cooperative in making available climatological 
data. 

Prof. Andrew G. Clark, Head, Mathematics Department, Colorado 
A & ~1 College, advised on the statistical analysis of the clima-
tologica;L data. 

College staff engineers l'lho contributed to the studies were 
~rof. Maxwel~ ~arshall, 1vho assisted in the assembly and analysis 
of the climatological data; . Mr. Irving s. Dunn, who advised on the 
meteorological aspects ot the analysis and reviewed the report; 
Mr. James R. Barton, who assisted in the analysis of the snowfall 
data; ~~. Chong~Hung Zee, who assisted in the analysis of the 
precip1 tation data; and Mr. Victor Grimm, t-rho assisted in the 
assembly of the data for the report. 

Dr- D. F. Peterson, Jr., Chief of the Civil Engineering 
Section, assisted in analysis of the results and preparation of 
the report.. Dean T. H. Evans, Chairman of the Engineering 
DiVision of the Station and Dean of Engineering, advised on 
direction of the work and assisted in analysis of results and 
preparation of the report . Prof, Sol D. Re~nick was leader of 
the project. As such he pad major responsibility for organiza-
tion and technical direction of the ~~rk, analysis of results, 
and preparation of the report. 

Cost of the study was borne by both parties to the contract. 
The College contributed the time of its personnel, which in Prof. 
Resnick's case was t~>to-thirds time for four and one-half months. 
The NCNRA paid the costs of student assistants, travel, communica-
tion, extra rain gapes, and report preparation. 
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l 
Tnis report is classified as preliminary at this time for 

the following reasons: 

1. The report of the Water Resources Development Corpor~tion 
to the NCNRA has not been made available to the Colleg~ as yet. 
It was understood the climatological analysis was to include a 
review of this report. 

2. A method of analysis which is believed may be one of the 
stro~gest was not discovered an~ tried until July. There was not 
sufficient time to complete work on thi~ by September 1 so it 
will have to await the final report. 
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SYNOPSIS 

Presented in this preliminary report is an analysis of the 
elimatological data for the period Mar ch 1, 1951 to June 1, 1951, 
during the cloud-s eeding operations over north central Colorado . 

The results of the var ious methods of analysis are as follows: 
the Harch , Apr i l, and May, 1951, mean depth of precipitation on 
the target area was 4.36 inches as compared to a forty-year 
normal of 5 .40 inches and the probability study revealed t hat 
the 4.36 i nche s which fell during the three month per iod on the 
target area has been equaled or exceeded 69 percent of the time 
or approximately every two years out of thre e . Se cular series 
studies for the period of March, April, and Hay indicate a 
si~nificant upward trent in precipitation and the pre s ence of a 
possible wet cycle. 

The mean depth of pre clpitation on the control area for the 
month of Harch, 1951 , was found to be 62 percent of the normal 
mean depth of pr e cipitation on the control area for the month . of 
March, whereas the mean dep t h of precipitation on the target 
area for tho month of March, 1951, was found to be 52 percent of 
the normal mean dep th of precipitation on the target area f or the 
month of ~farch . 

The mean depth of snow~water content increase on the target 
area for the pe r i od of March and April, 1951, was 4.9 inches a~ 
compared to a thirteen .. year normal of 3.1 inches. However , the 
above normal water content increase for the period of Mo.rch and 
April , 1951, \vO.s a..-)po.rently the result of tho below normal monthly 
temperatures, which reduced the snow melt, for t he so.ne period. 

The mean depth of snow-water content increase on the control 
area for the period of Mo.rch and April , 1951, was 147 percent of 
the thii'teen-year normal; ivhereas , the mean depth of w:a ter con-
tent increas e on the to.rg~t area for the same period was 158 
percent of the thirteen-year normal. 

A study of the precipitation in the western United States for 
the period of March , April, and Hay , 1951 1 showed that in. general 
the Pacific coastal states, the eastern Rocky Mountain states, 

and the southwestern states were below normal in precipitation; 
whereas, tho western Roeky _fountain states, tho plains states, 
and the mid- western state s were above normal in precipitation. 

The analysis of climatological data to determine any change 
ln rainfall patterns resulting from cloud s eeding has not been 
completed to date ; the study will be 9resonted in the final report. 

Tho results indicate that there was no apparent increas e in 
prec ipitat i on resulting from cloud se eding during the period 
March 1, 1951, to June 1, 1951, ove r north central Colorado . 

There is a lso no proof that possibly good r e sults cannot be 
brought about by artificial cloud s ee ding. Extensive fi e ld 
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[ experimentation over a pe r i od of years, under conditions 
that permit scientif~cally adequate obs erva tion, may be 
required to establish the deGree of success which cloud-
seeding operations may be expected to achieve. 
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CHAPTER I 

INTRODUCTION 

The evaluation of cloud-seeding results is knovm to be 
extremely difficult, and perhaps even impossible because of 
the tremendous variation and extremes of natural weather phenom-
ena. The analysis of precipitation records which is presented 
herein was undertaken with a full realization of the possibility 
that for the short period considered nothing significant might 
be detected. The change resulting from seeding operatione can 
be detected only if of unasual stati s tical significance when 
compared by approved scientific methods to past precipitation 
records. Lac~ of any significant changes for even a season, 
on the other hand, indicates that there is no real evidence for 
the success of the operation. 

Colorado A & M College decided to enter into this study 
for the NCNRA because it ~·rished to assist in seeking answers to 
the many questions raised about artificial cloud seeding . It 
was an opportunity to assist the public, which it serves, and 
at least determine some of the problems involved in evaluation 
of this new development, The staff hoped ~leo that some 
definite recqmmendatione could be made ~..rhich might assist in 
evaluations of future ope~ations and in improvement of the 
type of contract used. 

The Problem 

The study undertaken is concerned 1o~i th analyzing the 
attempts to increase precipitation, improve precipitation 
patterns, and reduce the 1~eather extremes of violent do~mpour 
and excessive erosion and destruction. The target area is 
outlined accurately on the map attached as Fig. 1. It can be 
defined roughly as the valleys of the St. Vrain, Big Thompson, 
and Oache la Poudre Rlvers east o! the Continental Divide and 
north to the Wyoming border . . The period covered by this 
study was for March, ~pril, and May of 1951. 
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CHAPTER II 

METHODS OF ANALYSIS 

The methods used in the analysis of the attempts to in-
crease precipitation and improve precipitation patterns 
were developed during the progress of the study. 

One method of evaluation considered was that of using 
scientific forecasts of what would happen if artificial 
nuclei had not been introduced. After a pilot attempt to 
correlate co~mercial and governmental forecasts with actual 
occurrences was made this method was abandoned as too un-
reliable or indefinite to enable the investigators to detect 
significant changes if they occurred. 

The attempts to increase tho total precipitation were 
therefore analyzed by the following methods: statistically 
studying precipitation on the target area and a control area; 
comparing snow pack on the target area and a control area; 
and studying the rainfall patterns over the entire western 
United States. 

Precipitation 2a Targey ~ 

The statistical study of precipitation on the target 
area consisted of computing the mean depth of precipitation 
on the target area for each year from 1911 through 1951, using 
the Thiessen polygon method, for the months o.f Harch, April, 
Hay, and the SUI!lr.lation of the three months. The artificial 
nucloatLon operations .for the target area lend themselves in 
general to an investigation of the cumulative e.ffects on 
monthly precipitation which may be produced by sustained cloud 
seeding. A plot was drawn for each of the periods, consisting 
of mean depth of precipitation on the target area versus 
years, forty~year normal mean depth of precipitation on the 
target area, and forty- and fifteen-year secular series. A 
moving ten-year secular series for the three month period was 
also computed and plotted. Tne above time series studies 
were made to denote trends in total monthly and seasonal 
precipitation. Probability curves were then plotted and the 
.frequency of occurrence o.f the precipitation which occurred 
during the seeding period was computed. 

Precipitation 2n Tarset ~ Versus Control ~ 

Comparing precipitation on the target area and control 
area, see Fig. 1, consisted of computing the normal mean 
depth of precipitation on the target and control areas by 
the isohyetal method .for the month o.f March and the mean 
depth of precipitation on the areas for March, 1951. The 
ratios of Harch, 1951, precipitation to norma),. Harch 
precipitation for target and control areas were compared. 
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Seeding opera tione were undertal{en in the control area 
during the month of April, 1951, and hence this method of 
analysis was possible only for the month of March. The 
control area was chosen on the basis of correlation studies 
between stations in the target and control areas. 

Snowfall 2£ Target ~ 

The effect of seeding on the snow pack in the target 
area was studied statistically by computing the mean depth 
of water content change of the s nov; on the target area, 
using an arithmetical mean, for the months of March and 
April, a nd summation of the two months f!Jr each year from 
1938 th~ough 1951. Snow-survey information was not avail-
able for the month of May. A plot was drawn for each period 
consisting of mean depth of water ·content change versus years 
and the thirteen-year normal mean depth of water content 
change. Snow-pack records are based on monthly snow surveys 
made through April of each year by the Soil Conservation 
Service and, hence, the amount of sn ow melt, which depends 
to a great extent on temperature, between surveys, affects 
the snow .. pack value s obtained almost as much as the sno-v1fall 
itself during the interval. Therefore a study was made 
showi ng the relati onship of water content change and tempera-
ture for the months of Harch and April, and the summation 
of the two months for each year from 1938 through 1951. 

Snowfall ~ Targe t ~ Versus Control Area 

Comparing snow pacl{ on the target area and control area, 
see Fig . 1, consisted of comparing mean depths of water 
content change for the periods of March, April, and the 
summation of the two months for each year from 1938 through 
1951. 

Precipitation ~ Western United States 

Another me t h od of analysis used consisted of finding 
normals for Harch, April, May, and the summation of the three 
months for stations with precipitation records of forty-five 
to fifty~five years chosen in the United States west of the 
Mississippi River. The rainfall of r1arch, April, May, 1951, 
and the summation of the three months was computed as a 
percent of the normal and points of equal percentages above 
and below normal were connected. The resulting patterns 
shov-; how the seeded area compare s ~vith other sections of 
western United Sta tes in t erms of normal precipitation. 
Correlation studie s were made between stations in seeded and 
non-seeded areas. 

Precipitation Patterns 

One of the advantage~ of cloud seeding is said to be 
that it causes the rai~fall to be more evenly distributed 
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over the area. In order to investigate this possible effect, 
the rainfall patterns on the target area and immediately 
east of the target area in eastern Colorado, western 
Nebraska and Kansas were studied, us i ng the Corps of 
Engineers isopercential theory . This theory is based on 
the observed fact that in basins wh ich have pronounced oro-
grapnic effects, the rainfall depths of various stations for 
a particular storm tend to be uniforr11 percentage of a normal 
for the storm type regardless of the magnitude of the rain~ 
fall, the altitude of the station, or the position of the 
station with relation to "rain shadovTS 11 • Isopercential 
patterns consisting of lines connecting points of equal 
percentage are drawn for t~~e storms which occurred during 
the seedi ng peri od and compared with the patterns of storms 
of the same type occurring prior to the seeding period. 
Within type groups of past storm statistical methods of 
comparison are used. One method, concerni ng the target 
area only, consisted of computing the standard deviations 
of the precipitation recorded at stations on the target area 
from the mean depth of precipitati on on the area as a pe rcent 
of the mean depth and also in ablsolute values for similar 
type storms whi ch occurred durin& and prior to the seeding 
period. Probabi lity curves were then plotted for each case 
and the frequency of occurrence of the standard deviations 
which occurred dur i ng the seedi ng peri od were computed. 

This method was also used for determi ning any change in 
rainfall distr i bution res~lting from cloud seeding for the 
period of Harch, April, and Hay, 1951, as compared with the 
same peri od for each year from 19ll through 1950. 
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CHAPTER III 

RESULTS OF A!,TALYSIS 

The results of analysis of the climatological data for 
the period March 1, 1951 to June 1, 1951, during the cloud-
seeding operations over north central Colorado are presented 
in the following discussion. 

Precipitation 2£ ~ Target Area 

In the statistical study of the mean depth of precipitation 
on the target area the follovling results were obtained. In 
each case the month or group of months was compared to the 
forty-year normal for that month or group, and the probability 
of that occurren ce being equaled or exceeded was calculated 
from the charts so plotted. See Figs. 2·9, inclusive, and 
Tables 1~13, inclusive. 

}lonth 1'1ean Percent of time Approximate 
or 40•ye~;~.r depth Equaled or Years Equaled 
GrouE Norrnal ~9~1 Exceeded or Exceeded 

Harch 1.05 0.49 72'/o 3 out of 4 
April 1.98 1.39 58% 3 out of 5 
}-fay 2.37 2.47 40% 2 out of 5 
1-far-May incl. 5.40 4-36 69% 2 out of 3 

The tabulation shows, for example, that during l\'Iarch, 1951, 
0.49 inches of rain fell, whereas the normal mean depth of 
precipitation on the target area for Narch over the past 
40 years has been 1.05 inches. It further shows that in 
approximately three out of every four years the Iliarch rain-
fall nas exceeded that of March, 1951. Considering the whole 
Harch-April-May period, the 1951 depth of 4.36 inches is 
less than the 40.year normal of 5.40 inches. In two out of 
every three years the natural rainfall has exceeded that for 
the 1951 cloud·seeding period. The rainfall for May, 1951, 
slightly exceeded the normal, however two years out of five 
are naturally wetter than r1ay, 19 51 . 

The forty~ and fifteen~year secular series studies of 
mean depth of precipitation on the target area revealed that 
the March, April, and May trends are relatively insignificant, 
see Figs. 2, 4 and 6; whereas, for the summation of the three 
months, the forty- year trend is 0.0111 inches per year upward 
and the fifteen~year trend is . 0.0611 inches per year upward. 
Both of these trends can be considered significant, see Fig. 8 
and Tables 14 and 15. The moving ten-year secular series 
study for the summation of the three months, see Fig. 10 and 
Table 16, revealed a possible cyclic trend, which indicates 
the presence of a series of wet Spr~ng periods, and a ~gniftcant 
overall upward trend of 0.0134 inches per yea~. 
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Precipitation £Q Target ~ Versus Control Area 

The mean depth of precipitation on the control area for 
the month of March, 1951, was found to be 62 percent of the 
normal mean depth of precipitation on the control area for 
the month of March; whereas, the mean depth of precipitation 
on the target area for the month of March, 1951, was found 
to be 52 percent of the normal mean depth of precipitation 
on the target area for the month of }1arch, see F;tgs. 11 anr,l 
12 and Tables 17 and 18. Fig. 13 is an example of a 
correlation study betweer1 a preci pitation station in the 
targe~ ~rea and a station in the control area. 

Snowfall £U Target ~ 

In the statistical study of the mean depth of snowfall 
on the target area the following results were obtained. The 
March, 1951, mean depth of water content change on the target 
area was +3.8 inches as compared to a thirteen-year normal 
of +3.1 inches, see Fig. 14 and Table 19. The April, 1951, 
mean depth of water content change on the target area was 
+1.1 inches as compared to a thirteen-year normal of 0.0 inches, 
see Fig. 15 and Table 19. Lastly, the summation of Harch 
and April, 1951, mean depth of water content chan6e on the 
target area was +4.9 inches as compared to a thirteen-year 
normal of +3.1 inches, see Fig. 16 and Table 19. However, 
the greater than normal water content changes for March and 
April, 1951, apparently result from less than normal monthly 
temperatures, see Figs. 17 and 18, for the same periods. Note 
that the mopths whi ch have below normal temperatures are also 
the months of high water content increases. 

Snowfall £U Target ~ Versus Con~ ~ 

The mean depth of snow-Hater content change on the control 
area for the period of l1arch and April, 1951, was 147 percent 
of the thirteen-year normal; whereas, the mean depth of water 
content change on the target area for the same period was 
158 percent of the thirteen•year normal. A good correlation 
with regard to snow pack exists between the control area 
selected and the targe t area, see Figs. 14, 15 and 16. 
Abnormally h igh snow-pack increase on both the target and 
control area is attributed to subnormal temperatures which 
reduced the melt during the Jltiarch-Hay, 1951, period. 

Precipitation .2.!! V.Je stern United States 

Fig. 19 reveals, in terms of percent variation from 
normal precipitation, how the seeded target area as well as 
other seeded areas compare with unseeded areas in western 
United States. Figures similar to Fig. 19 for the individual 
months of Harch, April, and Nay, 1951, revealed that one 
heavy general storrn, whi ch fell ifl the latter part of :Hay on 
the target area and on a large area imrnediately east of the 
target area, was r~sponsible · for inerea~ing the precipitation 
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for the period of Narch, April, and Hay, 1951, to near 
normal and above normal for many precipitation stations in 
eastern Colorado and western Kansas and Nebraska. 

Correlation studies between stations in the seeded areas 
and unseeded areas to the east, see Fig. 20, show t hat the 
stations in the seeded areas received less precipitation 
during ~1arch, April and 1'Iay, 1951, than v1ould normally be 
indicated on the basis of the correlation. 

Precipitat~on Patterns 

The isopercential theory analysis of the rainfall 
pattern change resulting from cloud seeding is not completed 
to date and hence the results will be described in the final 
report. 

A visual cornparison of the isohyetal patterns on the 
target area for Harch, 1951'- and the normal !,iarch, see 
Figs. 11 and 12, revealed no significant improvement in the 
rainfall pattern for l1arch, 1951, du e to cloud seeding. 
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CHAPTER IV 

CONCLUSIONS 

The results of the analysis of the climatological data 
Jed to the conclusion that there was no apparent increase 
in precipitation as a restlt of cloud seeding over north 
central Colorado for the period of March 1, 195~ to 
June l, 1951. 

The above conclusion is supported by the follO\ving 
results of the analysis: 

1. The mean depth of precipitation on the target area 
during the seeding period was less than normal and has been 
equaled or exceeded naturally every two years out of three for 
the past forty years. 

2. The precipitation on the areas to the east and west 
of the seeded area was above normal durinb the cloud~seeding 
period. A conclusion that the natural precipitation on the 
target area would have been significantly less than that 
which actually fell is held to be unlikely. 

3. The mean depth of precipitation, as a percent of 
normal, on the control area for Harch, 1951, was approximately 
equal to the mean depth of precipitation, as a percent of 
normal, on the target area for Harch, 1951. This does not 
indicate any increase in precipitation on the target area 
due to cloud seeding. The a )proximation of equality was 
used, although the control area was ten percent higher than 
the target area, becau~e a difference of this magnitude 
observed for only one period is not considered significant, 
either as to the degree or the cause. 

4. The mean depth of snow-water content increase, as a 
percent of normal 1 on the control area for the period of 
March and April, 195l,was approximately equal to the mean 
depth of snow~water content increase, as a percent of normal, 
on the target area for the same period. This does not 
indicate any significa:pt increase in snow pacl\: in the target 
area due to cloud seeding. Again, the approximation of 
equality was used, although the target area was eleven percent 
higher than the control area, because such a small difference 
was not considered significant in view of the short period 
considered. If such a difference were maintained consistently 
ov~r a long period of years under similar temperature con~ 
ditions, then the question would arise as to the cause. The 
mea,n depths of snot-r-water content increase on both the 
control and targe t area were above normal for the period of 
March and April, 195~, but the greater than normal increase 
for both areas was due, in part at least, to the below normal 
monthly temperature~ and resulting decreased snow melt for 
the same period. 
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No conclusion ha~ been reached regarding change in 
rainfall patterns resulting from cloud seeding since the 
analysis has not been completed to date; the results will 
be presented in the final report. 
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As a result 
a cloud-seeding 
have been made. 
on the specific 
to any project. 

CHAPTER V 

GE~~RAL OBSERVATIONS 

of the experience gained by th i s analysis of 
experiment, the following general observations 

vJhile the first observation has bearing 
project studied the remainder might pertain 

1. Note that the \JRDC'S forecasts for Harch, April, 
and then May, 1951, predicted above normal precipitation for 
this area. The u. S. Weather Bureau forecasts were also of 
the same nature. The statistical trend lines shown in the 
report indicate the possibility of a wet cycle. All of these 
factors reinforce the need for more research in the field of 
artificial nucleation to explain the dry spring period under 
seeding. · 

2. The discoveries, experiments, and conclusions of 
many prominent scientists strongly support the opinion th~t 
the science of increasing precipitation may have great 
possibillties. There is, however, no agreement at all at 
the present time among outstanding meteorologists that 
economically significant changes can be brought about. The 
Civil Engineering Section Staff firmly believes that much 
more experimentation on a field scale of practical size 
should be carried out for several years in order to determine 
the pertinent facts and to apply those facts to intelligent 
p11actical use. Evaluation should be done by an impartial 
scientific agency. The staff is convinced, further, that 
this work must be accomplished on a strictly scientific 
basis with the primary objective of obtaining the necessary 
oasic information. This means adequate control areas in the 
vicinity of target areas, close cooperation between operator 
and evaluator, and adequate staff to do the job. 

3. A possibility of obtaining comparison between natural 
and artificial results might be to pick days at random on 
whi ch there would be no seedi ng , as against days when seeding 
would be tried. 

4. To promote mutually beneficial research cooperation 
between the operator and the evaluating agency (as a repre-
sentative of the purchaser), a staff memoer of the latter 
should observe and consult with t he operators frequently 
during the contract period. 

5. vfuile more seasons of research will undoubtedly lead 
to better methods of evaluation and analysis, the methods 
used in this report are believed to be as good as any now 
available and that they are sufficiently sensitive to 
indicate any significant cb.apges wh:i.ch may occur. When 
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significant changes are detected then the question will 
arise as to how much may be attributed to artificial means. 
A distinct improvement in analyzing cause and effect that 
definitely needs to be brought about for future evaluations, 
is to require the operator to notify the purchaser of 
details of his operations on the day they take place. This 
will ~ssist in evaluation studies as well as in checking on 
the operator's estimate of a seediQg opportunity. It does 
not appear unreasonable to request operators to "call their 
shots" as a means of further strengthening an evaluation. 

6. The purchasers would be spending money wisely to 
cooperatively provide adequate staffs to evaluate one or 
more projects. · During the developmental years in the 
science of artificial nucleation, when all efforts are un-
proven and subject to great controversy, it would appear 
economically desirable to be certain that the results would 
not have occurred naturally. 

7. There is need for a more elaborate study, which 1-tould 
include tracking storms to learn in detain what they did 
during their complete movement. This will serve the purpose 1 among other things, of determining just where the moisture 
fall$ and whether or not precipitation in one area robs any 
other area along the storm path. 

8. A fairer type of contract for the purchaser, during 
the unknown and uncertain stages in the development of this 
science, would include a performance requirement. Examples 
of this type of,' contract are the ones dratm up for the Tri-
County operation in Oregon and the San Luis Valley operation 
in Colorado. 
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Table 1 

Precipitation Data 

Precip . Station - Fort Collins State .. Colo. Long. 105°05 1 Lat. 40°35 1 

Date; F 1 ·;· 1 -:·:. , ., ..... . •., 10.:.' ' 1 rom .. , · ··- · '-'·:n v<J,_L_ .·. 1:.; Total 41 years 

Thiessen Area factor x .r..fonth Precj..J2. 
Year Month Area Sum of 

March - April May Factor March A.J2ril May 3 mos. 

1951 0.35 1,39 2.59 7.60]. 30.187 56.247 94.035 
50 0.36 2,.00 3,91 7.818 43.434 84.913 136.165 

49 1.96 1.53 2.94 42,565 33.227 63.848 139.640 

48 0,68 0.67 2.16 14.768 14.550 46.909 76.227 

47 0,95 1.41 3.62 20~631 30.621 78.616 129.867 

46 0.78 o.43 2.68 16.939 9.338 58.202 84 .479 

45 0.42 3.02 1.88 9 .. 121 65.585 40. 828 115.534 

44 2.01 4.10 1.98 43.6.51 89 .039 42.999 17.5.689 

43 0.71 1.45 5.95 15.419 Jl.489 129.216 176.124 

42 0.30 5.50 2. 26 6.515 1].9.444 49.080 175,039 

41 1.16 3.49 2.01 2.5 .192 75.792 43. 651 14L~ .. 635 

40 1.83 
['-

15.636 0.72 1.39 ,...; 30.187 39.742 85.565 ['-

• 
39 1,60 1.42 1.56 ,...; 34.747 30.838 33.079 99 .464 {\j 

38 1.28 2.47 2.70 27.798 53.641 58.636 140.075 

37 1.48 2.23 l,L~8 32.141 48.429 32.141 112.711 

36 0.71 1.16 1.10 15.419 .25.192 23. 889 64.500 

3.5 0 .21 1.24 6 .71 4.561 26.929 145.721 177.211 

34 0.71 1.41 1,92 15,419 30.621 41.697 87.737 

33 0,60 1.91 4 . 56 ' 13. 030 41.~.79 99 .030 153.539 
32 1.09 0. 88 2.14 23.672 19.111 46.474 89.257 
31 0.41 1,07 2.55 . 8.904 23.237 55.378 87 .519 

30 0.70 0,56 4 . 08 15,202 12,162 88 , 605 115.969 

29 1.78 2.37 1.08 38.656 51.469 23.4.54 113.579 
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Table 1 (Continued ) 

Precipitation Data 

Precip . Station - Fort Collins State-Colo . Long . 105°05' Lat . 40°35 1 

Date: From 1911 thr ough 1951 Total 41 years 

Thiessen Are·a.· fac t o·r x ·!,Ionth -Prec i _:e . 
Year r1onth Area Sum of 

r1arch -·-~_il May Factor 11arch Apri;L 1-1ay 3 mos . -
1928 1,38 0 .98 3.35 29 . 969 21 . 282 72 . 752 124 . 003 

27 1 . 87 2. 69 0,91 40 . 611 58 o419 19 . 762 118 o 792 

26 1 . 54 2. 99 1 o76 33 o 4L~4 64. 934 38 . 222 136 . 600 

25 0. 58 Oo10 1 o18 12 , 596 2o172 25,626 40 . 394 

24 1 . 83 0. 93 3 o90 39 o742 20 . 197 84 . 696 144o635 

23 2o 7L~ 2. 18 4 . 46 59 .505 4 7 o343 96,858 203 0 706 

22 0 . 36 2. 80 0 . 87 7. 818 60 . 808 18 . 894 87 . 520 
21 0. 13 l o71 1. 97 2. 823 37 . 136 42 . 782 82 o741 

['-

20 0.14 3 o60 1 . 95 r-i 3 . 040 78 o181 42 . 348 123 . 569 ['-. 
19 1,65 0. 93 Oo45 r-i 35 . 833 20 . 197 9 . 773 65 o803 (\j 

18 0.14 3. 72 2. 95 3 . 040 80 . 787 64 o065 14 7. 892 

17 0 . 99 1 . 22 5.82 21.499 26 o495 126 . 393 174o387 

16 0,31 0. 86 3o85 6o732 18 o677 83 . 610 109.019 

15 1. 73 lt-. 01 3 . 78 3 7. 570 87 o085 82 . 090 2.06. 745 

14 0, 87 3 . 23 2. 73 18 . 894 70 . 146 59 o287 148 . 327 

13 0. 20 1 . 49 2 . 09 LJ. .343 32 o358 ~-5 0 389 82 . 090 

12 1, 79 0. 90 3 . 36~~ 38 . 873 19 . 545 72 . 969 131~387 

11 o. o5 1 . 89 0. 72 1.086 41 . 045 15. 636 57.767 

-l~ Data obtained fro m correlat ion studies o 
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Table 2 

Precipitation Data 

Pre cip. Station - Longmont ( 2) State -Colo. Long. 105°04' Lat. 40°10 1 

Date: From ~ '- ,:1. 1 ~; ~: · '~.J._.; :; 1 7~1 Total l ' l Years 

Thlessen Area- factor x Uonth P~eci:Q .--
Year Honth Area Sum of 

r1arch . Aeril r-fay Factor Har ch April - r1a.L__~_m_o~ 
9 ' 

1951 0.62 1.15 2.00 4,964 9 .207 16.012 30.183 

50 0.17 1.61 2.30 1.361 12.889 18.414 32.664 

LJ.9 1.65 1.30 3.05 13 .210 10.408 24.418 48.036 

48 0,41 1.32 1.51 3.282 10.568 12.089 25.939 

47 0.95 1.31 3.66 7.606 10,488 29 .302 47.396 

L~6 0.35 0.72 2.08 2.802 5.764 16.652 25~218 

L~5 0.25 2.36 3.90 2.002 18.894 31.223 52.119 

44 1.20 3.53 1~47 9.607 28.261 11.769 49.637 

43 0.59 1.15 3. 91 4.724 9.207 31.303 45.234 
42 0,37 4.09 2.09 ...0 2.962 32.744 16.733 52 .439 

0 
~.1 0.78 3.54 1.30 0 6.24.5 28.341 10.408 44.994 • 

<D 

40 1,33 1.36 2. 84 10.648 10.888 22.737 ~-4· 273 
39 1.07 1.27 1.06 8.566 10.168 8.486 27.220 

38 0.97 2.98 2.87 7.766 23.858 22. 977 54.601 

37 o.6o o. 8o 1.47 4. 804 6.405 11.769 22.978 

36 0.74 0.76 1.58 5. 921-t 6.085 12.6~.9 24.6.58 

35 0.13 2.52 .5.63 1.041 20 ~ 175 45. 074 q6 ... 2If,Q 

34 0.8.5 1.12 1.93 6. 80.5 8 . 967 15.452 31o224 

33 0. 46 2.30 3.31 3. 683 18.414 26.499 48.596 

32 0.65 1.04 1.08 5 .204 8.326 8.646 22.176 

31 0.45 l.OLj. 2.27 3. 60 3 8.326 18.174 30.103 

30 0.41 0.90 ' 3,06 3 . 285 7.205 24.498 34.988 

29 1. 79 1.58 1~40 14.331 12,650 11.208 38.189 
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Table 2 (C ontinued) 

Precipitation Data 

Pr ecip . Station - Longmont ( 2) State - Colo , Long. 105°04 ' Lat . 40°10' 

Date ; Prom 1911 throu·gh 1951 r:rotal 41 Years 

Thiessen Area fa ctor x ~1onth Precip·~-= 
Year ~Jfonth Area · Sur:1 of 

March April !·fay Factor March April _ _ l1ay )_ mos . 
·' ' 

1928 1~16 1. 03 2.75 9 . 287 8 . 246 22 . 0:1.7 39 . 550 

27 1.17 2.05 1 . 36 9 . 367 16 . L~12 10 . 888 36 . 667 

26 1 . 13 2, 06 2.85 9 . 047 16 . 492 22.817 48 . 356 

25 0. 33 o. o4 1 , 46 2 . 642 0 . 320 11 , 689 11.~ . 651 

24 1 . 19 1 . 03 3 . 38 9 . 527 8 . 246 2? . 060 44 . 833 

23 1 . 25 1 . 21 3. 05 10 , 008 9 . 687 24 . 418 44 . 113 

22 0 . 43 1 . 66 0 , 16 3 . 443 13 . 290 1 . 281 18 ,. 014 

21 0 , 24 3 . 78 2 . 12 '-.[) lo92l J0 , 263 16 . 973 49 . 157 
0 

20 0 . 27 5 , 20 o. 78 0 2. 162 41. 631 6. 245 50 . 038 • co 
19 0 . 38 1 . 27 1 , 10 3 .042 10 , 168 8 . 807 22, 017 

18 0 . 73 3 . 06 2. 02 5. 8L~4 24 . 498 16 . 172 46 . 514 

17 1 . 23 1 . 36 4 . 66 9 . 847 10 , 888 37 . 308 58 . 043 

16 o,44 1. 31 3,02 3.523 10 . 488 2L~ . l78 38 . 189 

15 1.16 4 . 20 2. 97 9 . 287 33 . 625 23,778 66 . 690 

14 1.18 2. 78 3 . 46 9 . 447 22 . 257 27 . 701 59 . L~o5 

13 0. 46 1 . 50 l . 60~~ 3 . 683 12 . 009 12 . 809 28 . 501 

12 1.40 1 . 26 3. 05 11 . 208 10 , 089 24 . 418 L~5 . 714 

11 0 , 21 1 . 50 1 , 00 1,681 12 . 009 8 , 006 21 . 696 

->~ Data obtained from correlation studi es. 
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Table 3 

Prec ipitation Data 

Precip . Station - Greeley State-Colo. Long. 104°41' Lat. 40°26 

Date: from ~L .: 1_l "G; ", l" •J' ' ) l 1951 Total L~.l years 

Thiessen Area Factor x Honth Prec i E• 
Honth Area Sum of 

Y.e_::u" March April May Factor Harch April !:fay 3 mos. 

1951 .0.42 ,1.29 3.43 6.326 19.429 51.659 77.414 
50 0.25 1.89 2,32 3.765 28.465 34.942 67.172 

49 1.39 l..Ol 2.97 20.934 15.212 44-731 80 .877 

48 0. 81 0.38 1.13 12.199 5.723 17.019 34.941 

47 0.79 1.32 2.78 11.898 19. 880 41.870 73.648 

46 0.88 0.77 2.05 13.254 11.600 30,875 55.729 

45 o·.21 3.07 3.50 3,163 46.237 52.714 102.114 

44 1.56 4.32 1.66 23.495 65 .064 25.001 113.560 

43 0.45 1.56 4 .45 6.778 23.495 67 . 021 97.294 
l.j.2 0.31 3.19 2. 92 4.669 48.044 43.978 96,691 

41 1.05 3.04 1.87 ri 15. 814 45.785 28.164 89. 7 83 -.!) 
0 

40 1.51 c 15.061 13.374 22.742 56.177 1.00 1.22 U"\ 
..-l 

39 1.17 0 .56 1.23 17.621 8.434 18.525 44.580 

38 0.55 1.89 2.84 8.284 28.465 42.774 79.523 

37 1.04 1.40 1.21 15.663 21.085 18.224 54.972 

36 0.59 0.85 2.92 8 . 886 12.802 43.978 65.666 

35 0.29 0.92 5.79 4.368 13.856 87.203 105.427 

34 0.49 0.96 1.35 7.380 14.459 20.332 42.171 

33 0,12 1,53 3.56 1.807 23.043 53.617 78.467 

32 0.83 0.52 1.47 12.501 7,832 22.140 42.473 

31 0.55 0.63 1.38 8.284 9.488 20. 78L~ 38.556 

30 0.33 0.47 2.41 4-970 7.079 36.297 48.346 

29 1.42 3.01 0.75 21.387 45.334 11.296 78.017 
l6 



Table 3 (Continued) 

Precipitation Data 

Pre cip. Station - Greeley State-C olo. Long. 104 °41' Lat. 40°26 1 

Date: From l-9;1.1 through 19 51 Total 41 years 

Thiessen Area Factor x Month Prec i2 . 
Month Area Sum of 

Year l1arch April May Factor Mar ch April May 3 mos . 

1928 0.83 0.87 2.87 8.133 13 .103 43.225 64.461 

27 1.75 2.34 0.88 26.357 35.243 13.254 74.854 
26 0.37 1.03 0.97 5.573 15.513 14.609 35.695 

25 0.26 o.o6 1.01 3.916 0.904 15.212 20.032 

24 1.45 0.84 2.59 21~ 838 12. 6r)l 39.008 73.497 

23 2. 12 0.82 2.14 31, 929 12.350 32.231 76.,5'10 

22 0.15 1.73 1.25 2.259 26.056 18.826 47.141 

21 0.27 1.32 2.83 
r-1 

4.066 19.881 42.623 66.570" 
...0 

20 0.03 4.43 1.42 0 0.1~52 66.720 21.387 88 .559 • 
'V\ 

19 O.l.4 0.75 0.67. r-1 2.109 11.296 10,091 23.496 

18 0.10 0.76 1.62 1.506 11.446 24.399 37.351 

17 0.40 0.94-:<- 5~ 00-::- 6.024 14.157 75.305 95.486 

16 0.34 0.27 3. 28-:;. 5.121 L~. 066 49 .400 50.587 
15 1. 34~~ 3.87 2.45 20.182 58.286 36 •. 899 115.367 

14 0.61 1.34 2.92 9.187 20.182 43.978 73.347 
13 0.45 1.34 3 .16 6.777 20.182 47.593 71~. 552 
12 1.64 1. 61 2. 86 24 ,700 24.248 43.074 92.022 

ll 0.01 0 .83 1.31 0.151 12.501 19.730 32.3~2 

~~ Data obtained from correlation studie s. 
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Table L~ 

Precipitat ion Data 

P:r.e cip . Station - Waterdale State - Colo. Long. 105°12 1 Lat. 40°25' 
Date : From ~~~~ tbr~~gn 1951 Total 41 ~IU1 ~ 

Thiessen Area Factor x Month PreciE· 
Month Area Sum of 

Year March _1hpril _ Ma:,y Factor March Ap~il Ma;y .2 mos. 

1951 0.61 1.53 2.36 4·496 11.278 17.396 33.170 
50 0,31 2.18 3.L~o 2,285 16,068 25.061 43.414 

49 2.04 1.3.3 3.28 15.0;37 9!'803 24.177 49.017 

48 1.52 1.91 2.51 11.204 14.079 18.501 43.784 

47 1,08 2.03 3.11 7.961 14.96,3 22.924 45. 8L .. e 
46 0.64 0.78 2.79 L~. 717 5. 749 20.565 31.031 

4.5 0.29 ,3.75 2.66 2.138 27.641 19,607 49.386 

44 3.27 4.89 0.71 24.103 ,36.044 5. 233 65.380 

43 0. 84 1.24 5.53 6.192 9.140 40.762 56.094 

42 0,26 4.59 2.02 1.916 33.833 14,889 50.638 

41 1.8.) 3.83 1.35 
r-1 13.490 28.231 9.951 51.672 ['-.-
C"'\ • 

40 1.18 1.72 1.8,3 ['-.- 8.698 ].2.678 13.490 34.866 

39 1,55 1.58 1.31 11.425 11.646 9.656 32.727 

38 1.96 2.85 3.35 14.447 21.007 24.693 60,147 

37 1.38 1,26 1.37 10.172 9. 287 10.098 29.557 
36 1.27 1.32 1.,30 9.361 9.730 9.582 28.673 

:35 0,26 1,49 7.56 1.916 10,983 55.725 68. 62~ 

34 0,90 1.46 2.29 6.634 10,762 16.879 3L~. 275 

33 0.78 3.72 2,81 5. 749 27.420 20,713 .53.88c 

32 0.92 0.86 2.36 6.781 6.339 17.396 30.516 

31 0.44 1.52 2.38 3.243 11,204 17 • .543 31.99C 

30 0,9.5 1.03 4· 20 7.002 7.592 30.958 4.5 • .5.52 

29 1.84 1.77 o.9o 13.563 13. 0~.7 6.634 33.24~ 
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Table 4 (continued) 

Precipitation Data 

Pre cip . Station - Waterdale State - Colo. Long. 105°12 1 Lat. 40°25 

Date : from 19ll' thr o.ugh 1951 Total 41 years 

Thiessen Area Factor x Ivfonth Precip . 
Honth Area Sum of 

Year March AprjJ, Ha:J:: Factor Mar ch AJ2r i l Hay 3 mos . 

1928 2.05 o. 65 4.12 15.111 4· 791 30.369 50.271 

27 1. 7L~ 2.46 1 . 26 12.826 18.133 9 .28 7 40.246 
26 1. 47 3.82 2,13 10.835 28.157 15.700 54.692 

25 0.29 0.10 1 . 49 2.138 0.737 10 . 983 13.858 

24 1.61 1 . 06 4 .48 11.867 7. 813 33.022 52 . 7o c. 

23 1. 87 2.10 4.30 13.784 15 .479 31.695 6o . 95e 

22 0 . 4 7·:~ 2.64 1.61 3.464 19.459 11. 867 34.790 

21 0. 27-i:· 2.93 2.06 1.990 21.597 15.184 38.771 
r-1 

2 •. 138 20 0. 29-i~ 2.59 1.81 r-- 19. 091 13.342 34.571 <"""\ 
• 

19 1. 72~:. 1.16-)~ 0 .95 r-- 12. 678 8.550 7.002 28.230 

18 o. 29-i~ 3.07 2.48 2.138 22.629 1 8~ 200 43 .047 

17 2.08 1 . 94 6.37 15 .332 14.299 46.953 76. 584 

16 0 . 59 1.27 1 . 87 4.JL~9 9.361 13.784 27. Lf) 4 

15 1.80-)l- ~- · 32-):- 3 . 8]1:- 13.268 31.843 28 Q 231 73.342 

1L~ 0. 57 ].11 2.50 4· 201 22. 924 18 . !~?8 45.553 . 
13 o. 62 1. 8o~r 2.66 4 .570 13.268 19.607 37.445 
12 1 .61 1.12,!- 3. 40-i:- 11.867 8.256 25 .061 L~5 .184 

11 0. 26 2.13 0 .76 1.916 15.700 5. 602 23 •. 218 

-il-Data obtained from correlation studies. 
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Table 5 
Precipitation Data 

Precip, Station - Estes Park State-Colo. Long, 105°31 1 Lat. 40°23 1 

Date: From 1911· tnrQugn 1951 Total 4:1,;: years 

Thiessen Area Factor x Month Precip, 
Month Area Sum of 

Year MarcFi A:eri1 Ma;[ Factor March_Apri1 Ha;[ .2 mos . 

1951 0.45 0.94 2 .• 15 7.439 15.539 35 .. 542 58.520 
50 0.28 1.58 2.19 4 . 629 26.119 36.203 66.951 

49 3 .10~:· 1.54 2.64 51.246 25.458 43.642 120.346 

48 1.52 1.08 1.12 25.127 17.853 18 .514 61.494 

47 1 .18 2.07 3.49 19 .507 34.219 57.693 111.419 

46 1.46 1.59 4.32 24.135 26.284 71.414 121.833 

45 0.75 4-35 2.10 12.398 71.910 34. 71? 119.023 

44 2.20 4.90 1.70 36.368 81.002 28.103 145.473 

43 1.30 1.80 2. 80 21.490 . 29.756 46.287 97,533 

42 0 .76 5.43 1.1+2 12.564 . 89 . 763 23.474 125. 801 

41 2.03 2.91 0.68 r-1 33.558 48.105 11 .241 92.904 C""\ 
'1.1\ 

40 1 .99 1.25 2. 20 • 32.897 20.664 36.368 89.929 ° -.!) 
.-1 

39 0.87 0. 89 1.85 0 14.382 14.713 30.582 59 .677 

38 1.80 2.28 2.43 29.756 37.691 40.17Q 107.617 

37 1.01 2.74 1.65 16.696 45.295 27.276 89 .267 

36 1.28 1.16 0.74 21.160 l9,17~ 12.233 52.569 

35 T 2.62 4 .49 0 43 .311 74.224 117.515 

34 0.41 1. 57 2.11 6.778 25. 954 34.880 67.612 

33 0.15 3.JO 0 . 87 2.479 54.552 14.382 71.413 

32 1 .22 1.31 0 .72 20.168 21.656 11.902 53.726 

31 0 ,69 2.00 2.50 11 .409 33.062 41 .328 85.796 

30 0.90 0 . 08 0,26 14.878 1.322 4.298 20.498 

29 o . 8J 0 .J2-l~ 1. 9 5~:· l3.721 5. 290 32.235 51.246 
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Table 5 (c ontinued) 

Precipitation Data 

~r e cip . Station - Estes Park State-Colo, Long. 105°31 1 Lat. 40°23' 
Date: From 1911 through 1951 Total 41 years 

Thiessen Are~~~ctor · x Month PreciE• 
Area Sum of 

Year Narc~--~-i~ ___ _]1a y_ Factor March April . May_ _ _ _,3_P.?.os. 

1928 1.90 2.09 ,3.56 31.409 34.549 58.850 124.808 

27 1.74 3.43 0.66 28.764 56.701 10.910 96.375 
26 2.81 4.92 1.46 46.452 81.333 24.135 151.920 

25 0.95 0.22 0.95 15.704 3.637 15.704 35.045 

24 2.66 1.81 4 .92 43.972 29.921 81.333 155.226 

23 3.57 1.83 3.28 59.016 30.252 54.222 143.490 
22 1.19 2.80 0. 99 19.672 46.287 16.366 82.325 
21 1.26 5.72 0.67 20,829 94.557 11.076 126.462 

20 0.37 3.59 1.21 6.116 59.346 20.003 85.465 
rl 

19 1.71 1,46 l.l-2 C't') 28.268 24.135 18 . 515 70.918 '\.!\ 
• 

18 1,06 2.18 
-..!) 

17.105 48.105 36.038 101.666 2.91 rl 

17 2.00 2.29 5.68 33.062 37.856 93.896 164.814 

16 0.75 1.65 2.96 12.398 27.276 48.932 88.606 

15 2.12 4. 88 2.77 ,35.046 80.671 45.791 161.508 

14 0.98 1.98 2.37 16.200 32.731 39.178 88.109 

13 0.26 2.52 1.73 4.298 41.658 28.599 74.555 

12 2.. 89 ;1..82 2. 84 47.775 30. 086 46.948 124.809 

11 0,85 2.28 0.25 11+. 051 37.691 4.133 55.875 
~~ Data ob tai ned fr om correlation studies 
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Table 6 

Prec1pitation Data 

Precip . Station - Longs Peak State-Colo. Long. 105°34' Lat. 40°17 1 

Date: From 1911 t hrough 1951 Total 4;t Years 

Thie s ·s~en .. _Area_tactor_2£JJ.onth P:r:e cip. 
Yoar Honth Area Sum of 

Har ch April Hay Factor Harch April_._ H~y_ 3 mos . -
1951 0 0 50~~ 1. 26~:- 2 .60-il- 3.130 7.886 16.273 27.289 

50 0. 30~~ 2. oo~:- 2. 67·:~ 1.878 12.518 16.712 31.108 

49 4. 20-::- 1. 95~:- 3 .15·::- 26.288 12.205 19.716 58.209 

48 1.51 1.31 1.18 9,451 8.199 7.386 25.036 

47 2. 56~:- 2. 621:· 4 · 00~:- 16.023 16 .399 25.036 57 .458 

46 1. 95~:- 2. 001:- 4 .92~!- 12.205 12 .518 30 . 794 55.517 

45 1. 00-1!- 5.35-l:- 2. 55·::- 6.259 3).486 15.960 55.705 

44 J.07 4.93 2.66 19!'215 30.857 16.649 6S.721 

43 1.98 1.84 3 .91 12.393 11 .517 24 .473 48.383 

42 1.34 8.17 1.56 8 .387 51.136 9 e764 69.287 

41 2.45 4.11 2.04 15.335 25.724 12.768 53.827 

40 2.63 
0' 16.461 10.640 20.154 47.255 1.70 3.22 lS\ 
(\j 

0 

39 1.75 1.42 2.28 ....0 10.953 8 .888 14.271 34.112 

38 3.55 3.26 3.58 22.219 20.40L~ 22.407 65 .030 

37 1.3L~ 3.25 2.27 8.387 20.342 14.208 42.937 

36 1.63 1.82 1.64 10.202 11.391 10.265 31.858 

35 0. 75 4.20 4 .29 4 . 694 26.288 26.851 57.833 

34 1.04 2.38 2.09 6 .509 14.896 13.081 34.486 

33 0. 97 5 .91 3.46 6.071 36.991 21.656 64 .718 

32 2.09 1.85 0. 88 13.081 11.579 5.508 30.168 

31 3.20 2.50 3. 50 20.029 15.648 21.907 57.584 

30 0.73 0.28 1.45 4.569 1.753 9 .076 15.398 

29 2.18 0.46 2.41 13.645 2 .879 15.084 31.608 
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Table 6 (Cont i nued) 

Precipitati on Data 

Precip . Station - Longs Peak Sta te-Co1o. Long. 10.5°34' Lat. 40°17' 

Date: From 1911 thro1.1gh 1951 Total 41 Years 
-- - Thiessen Area factor x Month Precip . 
Year Ho nth Area Sum of 

March April May Factor March April May _ _3 mo§__. 

1928 2~02 2. 20 5.15 12.643 13 .770 32.234 58 . 647 

27 1.16 2.65 1.12 7.260 16.586 7.010 30.856 

26 2 .59 2.49 1.73 16.211 15e585 10.828 42. 62L! 

25 0. 39 T 1.83 2.441 o.ooo 11.454 13.89; 

24 5. 25 2.12 6,09 32,860 13 . 269 38. 117 84 .24t 

23 4 . 84 2. 06 3.32 30 .294 12. 69 4 20.780 63.96f 

22 1.59 2.84 1,88 9 .952 17 . 776 11.767 39.49.: 

21 2.18 6.99 1 . 07~ ... 13.645 43.750 6.697 64.09~ 

20 0.52 7.85 T 3. 255 L~9 .133 o.ooo 52.38E 

19 2.46 2.63 1.53-l ... 0' 15.397 16,461 9.576 41.43L' U\ 
{\j 

18 0 .74 2. 65 0.93 • 4.632 16.586 5.821 27.03S -..() 

17 2. 60 1. 84 3.29 16,273 11.517 20 .592 48 .38~ 

16 2.49 3.40 2.84 15.585 21.281 17.776 54.64~ 

15 4 ,06 4 .78 2.97 25.L~l2 29,918 18 .589 73.91 s 
14 1.45 3 .85 0 .90 9.076 24 .097 5 .633 38 . 80t 

13 0.72 3 .15~:- o .8o 4.506 19.716 5.007 29. 22~ 

12 3.35 3.04 4.40 20.968 19 . 027 27.540 67.53!. 

11 1. 20 3.18 o. 73 7.511 19.904 4.569 31.981 

* Data obtained from correlation studies. 
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Table 7 

Precipitation Data 

Pre ci p. Station - Fort Lupton State-Cv: 8r Long .. 1011°43: Lat. 40°V5 • 

D2. te : From 19ll thrQugb 1951 •rotal 41 Years 

Thiessen Area factor x Month Precip . 
Year Honth Area Sum of 

March April May- Fo.c tor March Aoril Nay ? m_C2..§...!._ ------ ----

1951 0.52 1.20 0. 97 1.591 3.672 2.968 8 .231 

50 0.31 2. 31 2. OO~l- 0 . 949 7o069 6.120 14.138 

49 1.92 lo81 7 .L~6 5.875 5.539 22 . 828 3L~ . 2L~2 

48 0 .67 1. 65 0.92 2 .050 5.049 2.81,5 9 . 914 

47 0.24 1.28 3.00 0 .734 3. 917 9.180 13. 831 

l ~6 0 ~40 1.27 4· 73 1~224 3. 886 14-474 19.584 

45 0.11 2.86 1,64 0 .337 8.752 5 . 018 14.107 

44 1.44 3. 81 1.80 4 ,406 11,659 5.508 21.573 

43 0.68 1.76 3 . 45 2.081 5 .386 10. 5.57 18.024 

42 0.19 3.91 1.34 0.581 11.965 4.100 16.646 

41 0.53 2 .90 3,08 0 1.622 8.874 9 . 425 19.921 
'-.() 
0 

40 1.72 1.14 2~01 • 5 .263 3.488 6.151 14.902 ("\ 

39 0.50 1.27 1.25 1 . 530 3.886 3.825 9 .241 

38 0 . 51 2.33 4 .17 1.561 7.130 12 .760 21.451 

37 o.5l 0.66 1 .61 1.561 2,020 4 .927 8.508 

36 0. 69 o .56 1 .78 2.111 1 .. 714 5 . 447 9.272 

35 0.22 2.32 7.13 0 .673 7.099 21.818 29.590 

34 0 .58 0.70 2.11 1. 775 2.14.2 6 . 457 10.374 

33 0 .33 2.96 2,71 1.010 9 .058 8 . 293 18.361 

32 0 .36 0.95 1.15 1.102 2.907 3 .519 7.528 

31 0.50 1.62 1.91 1 . 530 4.957 5. 845 12.332 

30 0. 25 1.10 2.32 0.765 3.366 7.099 11.23G 

29 0~99 o.o6 2 .15 3.029 0,184 6 .579 9 .792 
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Table 7 (Conti nued ) 

Prec ipi tat1on Data 

Pr e cip , Station - Fort Lupton State-Colo . Long . 104°43 ' Lat . 40°05 1 

Date: From 1911 t hrough 1951 Total 41 Years 

Thi essen Are e. factor x r.fonth Precip~---
Year Month Area Sum of 

March Apr iT- Hay_ Factor Harch April r~ __ ) __ mo~ 

1928 o. 79 0 . 70 2. 50 2,417 2.142 7, 650 12,209 

27 0 .91 1~12 0. 99 2,785 3 . 427 3 . 029 9,241 
26 0. 57 1, 23 2.47 1 .744 3, 7 6L~ 7,558 13 . 066 

25 0. 29 0 . 12 1 , 21 0, 887 0 . 367 3.703 4 .957 

24 0 . 93 0. 48 2. 83 2. 846 1 . 469 8. 660 12 . 975 

23 0. 85 0.79 2.72 2J601 2. 417 8 . 323 13.341 
22 0 . 15 1. 87 o. J-1- 7 0,459 5 . 722 1. 438 7. 619 

2. 50 1 , 80 0 0.826 7. 650 5.508 13.984 21 0 . 27 '8 
• 

20 0, 11 1 . 75 1. 88 C"\ 0.337 5.355 5 . 753 11.445 

19 0 . 34 1. 66 1 ,10 1 . 040 5 . 080 3 . 366 9 . 486 

18 1.14 1. 29 2.56 3 . 488 3 -947 7. 834 15. 269 

17 0 . 94 0 . 89 3 . 22 2. 876 2.723 9. 853 15.452 

16 0.16 1.01 2. 42 0 . 490 3 .091 7-405 10.986 

15 0. 74 4 . 58 1 . 83 2.264 14.015 5 , 600 21 . 879 

14 0. 72 1.89 2 .49 2.203 5 . 783 '7 . 619 15 . 605 

13 0 . 24 1, 09 ' 2. 72 0.734 3-335 8 . 323 12 . 392 

12 l. 05-l~ 1. 33 3.71 3. 213 4 -070 11.353 18 . 636 

11 0 . 21~:- 1 . 24->~ 1. 00-l~ 0. 643 3.794 3 . 060 7 . 1-t97 

-l!- Dat a ob ta i ned fr om correlat i on s t udi es . 
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Table 8 

Prec i pitat ion Data 

Pre c ip . St ation - Gro ver State - Colo . ~ong . 104°25 ' Lat . 40°52 ' 

Date: From 1911 thr tr~1.gh 1951 Total 41 Years 
- --·----- Tni.e s sen -·-rrea-rac-f<?_rx·-MOrith-:Pi~ec:lP~--
Ye ar Honth Area Sum of r;r;.;,.·-.h-__ ~- _-...Ap..r.ll_ _ _:_ll..?.L .... .Ea..Q..t_or __ Jlarch Apr il ____ } f.§:X.. _ 3 m.o s . __ 

1951 T 

50 0. 10 

49 1 , 87 

~.8 0. 56 

47 0. 98 

46 0.35 
45 0 . 77 

44 1. 42 

43 0. 54 

42 0. 36 

41 1 . 17 

40 0. 62 

39 1 . 18 

38 0 . 42 

37 0.55 
36 0. 04 

35 0 . 01 

34 0. 13 

33 0 . 05 

32 0 . 78 

31 0 . 63 

30 0. 85 

29 0. 15 

1. 64 

0. 60 

0. 72 

0. 12 

0. 73 

0. 24. 

3 . 65 

2. 00 

1 . 43 

2 .75 

3 . 19 

0 . 60 

0 . 51 

1.2], 

0 . 02 

o. 65 

1. 01 

0. 30 

0 . 70 

o.6o 
0. 40 

2 .37 

3 .62 

2. 79 

2. 06 

4 .67 

3 . 09 

3 . 47 

2. 89 

2.55 
1. 99 

5. 76 

2. 57 

o . 96 

o, 88 

0 . 30 

2. 48 

2 .11 

2 .94 

5.05 
0. 28 

3 . 26 

1. 22 

2 , 46 

4 . 06 

o . 83 

25 

o.ooo 11. 762 20 . 010 31 . 772 

0 . 717 4 . 303 14 . 774 19 . 794 

13 . 412 5 . 164 33 . 493 52 . 069 

4 . 016 0 .861 22 . 161 27 . 038 

7. 029 5 . 236 24 . 887 37 .152 

2. 510 1.721 20 . 727 24 . 958 

5.522 26 . 178 18 . 289 49 . 989 

10. 184 14. 344 14 . 272 38 . 800 

3 .873 10 . 256 41 . 311 55 .440 

2. 582 19 .723 18 . 432 40.73 7 

8. 391 22 . 879 6 . 885 38 .155 

4-447 
8 . 463 

3 . 012 

4 -303 6. 311 15. 061 

3. 658 2 . 152 14 . 273 

8 . 678 17 . 78 7 29 . 477 

3. 945 0 . 143 

0. 287 4 . 662 

o.ooo 7. 244 

0. 932 2. 152 

0 . 359 5 . 020 

5. 594 4 . 303 

4 -518 2. 869 

6 . 096 16. 998 

1. 076 25 . 963 

15 . 133 19 . 221 

21 . 086 26 . 035 

36 . 219 43 . 463 

2 . 008 5 . 092 

23 . 381 28.760 

8 . 750 18 . 647 

17 . 643 25 .030 
29 . 118 52 . 212 

5. 953 32 . 99 2 



Table 8 (Continued ) 

Pre cipi tation Da t a 

Precip . Sta tion - Grover State - Colo . Long . 104°25 1 Lat . 40°52 ' 

Date: From 1911 through 1951 To t al ~li Years 

Thies sen Area factor• x Nonth Precip-:----· 
Year Honth Area Sum of 

March ___J,.prir- ~1ay --~cto r Mar•ch Apri l rfay J jUOS o 

1928 0. 13 0 . 03 3 . 08 0. 93 2 0!:215 22 . 089 23 . 236 

27 0 . 65 o. Bo 0. 25 4 . 662 .5 . 738 1 . 793 12. 193 

26 0. 18 0 . 71 1 . 98 1 . 29 1 5 . 092 14.200 20 . 583 

25 0 . 15 1 . 00 .J- . 17 1 . 076 7.172 8 . 391 16 , 639 

24 0,95 0 . 63 0 . 75 6 . 813 I.J- . 513 5. 379 16 . 705 

23 0. 77 0 . 20 1 . 84 5 • .522 1 . 434 13 . 196 20 . 152 

22 0. 08 -ll- 1 . 27 1 . 95 0 , 574 9 . 108 13 .985 23 . 667 
(\j 

21 0, 70 1 . 38 2. 37 !'-- 5 . 020 9 . 897 16 . 998 31 . 915 ~ 

• 
20 0 , 65 2. 8l.j. 0 . 75 r:- 4. 662 20 . 368 5 . 379 30 . 409 

19 0.55 1. 35 0.35 3 . 9LJ-5 9 . 682 2,.510 16 . 137 

18 0 . 05 3. 35 1 , ).j.6 0 . 359 24 .• 026 10 . 471 34 . 856 

17 l , I.J-5 1 , 70 4 . 30 10 . 399 12 . 192 30 . 8L~O . 53 . 431 
16 0. 18 0 . 82 3. 95 1 , 291 5 . 081 28 . 329 35 . 501 

15 2 .48 3 . 43 4 ·34 17 . 787 24 . 600 31 . 126 73 . 513 

14 0. 90 2 ,62 1 . 26 6 . L~55 18 . 791 9 . 037 34 . 283 

13 o.85 o_. 75 2. 92 6 , 096 5 . 379 20 . 942 32 . 417 

12 1 . 82 1. 14·:~ 1. 73 13 . 053 8 . 176 12 . 408 33 . 637 

11 0 ~ 04 0 . 57-l~ 0 . 98-ll- 0, 287 4 . 088 7. 029 11 . 404 

-l:-Data obtained from correlati on studies , 
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Table 9 
Pre ciplta t ion Data 

Precip . Station - Boul der State - Colo . Long . 10,5°17 r Lat . 40°00' 
Da te : From 1,91~ thrcugh 19.51 rrotal ~1,. Year s 

---- ·--·-·4 Thiessen Ar ea fac to"r x Month Pre c iJ2 . ---
Ye ar Honth Area Sum of 

March . --~jJri l- ·-Hay - Fac tm:' Harch April .Nay _3 rlO S • - .. 

1951 2,40 2 .73 1.93 7.774 8.842 6 . 251 22 .867 

50 0. 41 2. 9.5 3 . 49 1.328 9.555 11.304 22 .187 

49 2 .54 2.17 3. 69 8 . 227 7.029 11.952 27.208 

48 3. 32 2.00 1. 24 10.753 6.478 4.016 21,247 

47 2. 66 1.34 4 . 35 8. 616 4 .340 14.089 27.04.5 

46 0.71 o. 87 3.55 2. 299 2. 883 11 .498 16 . 680 

45 1,07 4,12 3 . 86 3. 466 13.345 12. 503 29 .314 

4Lt. 3. 79 6. 81 1. 77 12.276 22.058 5. 733 4.0. 067 

43 1.19 1.36 4 . 8.5 3 .854 4.405 15.709 23.968 

42 0.93 6.94 1,80 3.012 22,4 79 5.830 31.321 

41 2.92 4.08 2. 07 0' 9. 458 13.215 6.705 29 . 378 
C"\ 

1 • .58 2.05 2. 57 
N 

5.118 6 . 6L~O 8.324 40 . 20 . 082 
C"\ 

39 1, 68 1. 9L~ l. 74 5.442 6,284 5.636 17.362 

38 2. 59 4 .42 4. 38 8.389 14.316 14.187 36 . 892 

37 0 , 83 2.01 2.31 2.688 6. 514 7.482 16 . 684 

36 2. 88 1.25. 2. 7.5 9 .3 28 4.049 8 .907 22. 284 

3.5 0.14 2. 80 7. 04 0.4.53 9. 069 22. 803 32.32.5 

34 1.63 2.82 3.11 5. 279 9 . 13Lt 10.073 24.486 

33 1. 28 4.15 3. 94 4.146 13 ·442 12.762 30.350 

32 1. 47 2.01 1. 10 4.761 6. 510 3 • .563 14 . 834 

31 1.59 1, 60 3 . 67 .5.150 5.182 11.887 22.219 

30 0, 88 0. 99 2.17 2. 850 3.207 7. 029 13.086 

29 2.57 1,60 1. 50 8.324 5.182 4.859 10.365 
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Table 9 ( Continued ) 

Pre cipitation Data 

Pr e c ip , Station - Boulder St a te - Colo , Long, 105°17' Lat , 40°00 ' 

Date: From 19:)._::]-. throu gh 1951 '11otal 41 Years 

Thiessen Ar e a f a c torx1-fonth Pre c i-:p;--=: 
Year Month 1~rea Sum of 

Harch · April ~~ Factor March Apri l Hay 3 !!!-~---· 
1928 ') 7" C... o L 1.55 5 . 48 8. 810 5. 020 17 . 750 31 •. 580 

27 2, 66 3. 46 1. 72 8 , 616 11 . 207 5 .571 25 . 394 
26 2. 69 3. 05 3. 22 8 . 713 9 . 879 10 . 430 29 , 022 

25 0. 35 0, 25 1 , 61 1 . 134 09809 5. 215 7. 158 

24 1. 77 1 .98 2. 77 5. 733 6. 413 8 . 972 21 , 118 

23 2, 99 1. 29 3. 47 9,685 4 . 178 11 . 239 25 . 102 
22 0. 81 3.32 1, 02 2. 624 10 , 753 3 . 304 16 . 681 

21 0. 77 4 . 81 1 . 50 Ci' 2.494 15 . 579 4 . 859 22. 932 
20 0. 58 4 . 07 1. 61 ~ 1, 879 13 . 183 5. 215 20 . 277 • 

C"\ 

19 1 . 49 1 . 65 0. 88 4. 826 5 .344 2.850 13 . 020 

18 o,72 2.98 2 .03 2. 332 9 . 652 6,5'75 18 . 559 

17 1. 75 2. 81 6, 17 5. 668 9 . 102 19 . 98.5 34 ~75.5 

16 1, 02 2. 36 3. 77 3. 304 7. 644 12 . 211 23 .. 159 

1.5 1. 68 4 .46 3 . 83 .5 -442 14 . 446 12 . 405 32 ,. 293 

14 1 . 77 3. 38 3. 57 5.733 10 .948 11 . 563 28 . 244 

13 0. 71 l. 58 1 . 85 2. 299 5. 117 5 . 992 13 .408 

12 3. 05~~ 1. 71 2, 82 9 , 879 5. 539 9 . 134 24 • .552 
11 o, 6L~ 2, 68 0, 90 2, 073 8 . 681 2.915 13 , 669 

.;:- Da ta obtal ned fror,l cor relation studies , 
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Table 10 
Precipitation Data 

Precip. Station-Cheyenne (Airport) State-\vyo. Long. 104°49 Lat. 41°09 
Date : From 1911 thr out:;h 1951 Total 4I years 

Area Factor x Month Precip. 
Month Area Sum of 

Year ~larch AEril Ma::t: Factor March AEri1 Mai ~ mos . 
1951 0.51 J. .94 2.77 3.405 12.95:1. 18.493 34.849 

50 0. 89 1.81 2.48 5.942 12.084 16,556 34.582 

49 2.44 1.61 4.27 16.289 10.748 28.507 55.544 
48 0.41 0.73 0.92 2.737 4.873 6.142 13.752 

47 0.81 1.55 2.19 5.408 10.348 14.620 30.376 
46 2.29 0.35 4.l5 15.288 2.337 27.705 45.330 

45 1.02 3,08 1.31 6. 810 20.562 8.746 36.118 

44 1.98 2.85 2.00 13.218 19.027 13.352 45.597 
43 0.95 1e34 4· 21 6.342 8.946 28.106 43.394 
42 1.02 5. OL~ 3.27 6.810 33.647 21.831 62.288 

41 1.37 3.70 0,68 ....0 9.146 24.701 4.540 38.387 
C'-
....0 

40 1.21 1.36 1.29 • 8 .078 9.079 8.612 2,5.769 ....0 

39 1.73 1.81 1.69 11.549 12.084 11.282 34.915 
38 1.33 2.11 2,31 8.879 14.086 15.422 38.387 

37 2.09 1.59 1.19 13.953 10.615 7.944 32.512 
36 1.17 1. 26 2.90 7.811 8.412 19.360 35.583 
35 0.32 2.95 5. 89 ~.1;36 19.694 39.322 61.152 

34 0.86 1.54 1.66 5.741 10.281 11.082 27.104 

33 0.88 4.79 3,44 5.875 31.978 22.965 60.818 

32 1.40 1,67 1.47 9.346 11.],49 9.814 )0.309 
31 1.16 1.72 1.57 7.744 11.483 10.481 29.708 

30 0.88 1.19 4. 95 5.875 7.944 33.046 46.865 
29 1.5]. 4. 79 1.46 10.081 31.978 9. 747 51.806 
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Table 10 (cont i nued) 

Precipitat i on Data 

Precip . Station-Cheyenne (Airport) State-Wyo. Long. 10~.049 Lat. 41°09 

Dat e: From 1911 thrq~sb 1951 Total 41 years 

Area Factor x Month Precip. 
Month Area Sum of 

Year i:!ar ch __ _ _ A..£._r_~l_~_I~1ay Factor March AJ2ril, May ,2 mos. 

1928 1.52 0.83 2. 67 10.148 5.541 17.825 33.514 

27 1.93, 2.25 2.01 12.885 15,021 13.419 41.325 
26 1.04 1.27 1.75 6.943 8.479 ],1.683 27.105 

25 0.59 1.23 1.56 ~.939 8.211 10.415 22.565 

24 1.71 1.41 3.58 11.416 9.413 23.900 ~.4. 729 

23 1.49 3.26 2.58 9.947 21.764 17.224 48.935 

22 0.33 ,3.23 2.00 2.203 21.563 13.352 37.118 

21 0.39 2.00 2.40 2.604 13.352 16.022 ,31.978 

20 0.66 3.97 2.15 
-..() 

4.406 26.504 14.35.3 45.263 
r--

19 1.52 l.23 0.70 -..() 10.148 8.211 4.673 23.032 • 
-..() 

18 0.19 3.92 2,60 1.268 26.170 17~358 44.796 

17 0.69 1.75 4. 65 4.606 11.683 31.043 47.332 
16 0.20 0.48 l o93 1.335 3.204 12. 885 17.424 

15 1. 61 3.29 2o21 10.748 2lo964 14.754 47.466 

14 0. 72 2.58 2. 10 4.807 17.244 14.019 36.070 

13 0.33 1·.35 2.22 2.203 9. 013 1L~. 8 21 26. OJ7 

12 1.3,3 1.62 1 .37 8 . 879 10. 815 9.146 28.8hO 

11 0.16 1.93 0.33 1 .068 12.885 2.203 16.156 
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Table 11 

Precipitation Data 

Precip. Station • Laramie State - Wyo . Long. 105°34' Lat . 41°18 1 

Date : From 1911 t hrQugh 1951 Total 41 years 

Area Factor x Honth Pre ciE • 
Month Area ' Sum of 

Year ~I_ar ch ___,__&.ri 1 _ HB::,Y: Factor March A:eril Ma;z 3 mos . 

1951 0.56 1.77 1 . 23 2.748 8.687 6.037 17.472 
50 0. 40 1. 29 1.23 1,963 6.3,31 6.037 14.331 

49 1.47 1. 71 2.04 7.215 8,39,3 10.012 25 .620 

48 0.17 0.63 0. 89 o.834 3.092 4.368 8. 294 

47 0.37 2.35 2.62 1.816 11.534 12.859 26.209 

46 1.43 0.53 3.30 7.018 2.601 16.196 25.815 

45 1. 05 1.27 0. 72 5.153 6.233 3.534 14.920 

44 0.91 1.35 o. 8o 4.466 6.626 3.926 15.018 

43 0.35 1.2], 1. 17 1.718 5.939 5. 742 13.399 
42 0.14 2.28 ], . 63 0,687 11.190 8. 000 19.877 

41 0.59 ,3.14 0,47 2. 896 15. L~ll 2.307 20.614 

40 0. 64 0.81 0.97 co 3.141 3.975 4· 761 11.877 0 
0' • , 39 0 . 71 1.22 1, ,35 * -=t 3. 485 5. 988 6.626 16.099 

38 0 . 67 1. 91 2,20 3 . 288 9.374 10.798 23.460 

37 1 . 29 2.L~2 1o 98 6.331 12.123 9.718 28.172 
36 o. 62 1.32 ~~ Oc46 3. 043 6. 4 79 2.258 11 .780 

35 0. 79 1.88 3.59 3.877 9.227 17.620 30.724 

34 0. 43 1. 24 0. 70 2.110 6.086 3.436 11 . 632 
,3 ,3 0. 42 0.95 1.03 2. 061 4.663 5.055 11.779 

32 1. 54 1. 89 1, 80 7.558 9 .276 8. 834 25.668 

31 1.01 o,71 0. 76 ~ .• 957 3.485 3.730 12.172 

30 0. 77 0 . 84 1. 83 3.779 4.123 8.982 16.884 

29 2.18 ~:- 1 . 99 1 . 99 10,699 9.767 9.767 ,30.233 
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Table 11 (cont i nued) 

Prec ipi tat i on Data 

Pre cip . Station - Laramie State - Wyo . Long . l05°34'Lat . 41°18 1 

Date: From 1911 thrP.\lgb 1951 Total 41 years 

Area Factor x Month Precip . 
Month Area Sum of 

Year ~.far ch A;er i l ·_J::1_al Factor March ~pri] May 3 N<2_~ 
1928 0 . 44 0.58 1.88 2. 160 2,847 9.227 14. 234 

27 0 . 68 1 . 30 0 . 68 3 -337 6. 380 3.3)7 13 . 054 

26 0.31 2. 12 2. 16 1,521 10 . 405 10.610 22.536 

25 0.48 1 . 59 0.99 2. 3,56 7. 804 4.859 15. 019 

24 0.45 0 . ,36 2.33 2. 209 1. 767 11 . 436 15. 412 

23 0.98 o,55 0.75 4.810 2. 699 3.681 11 . 190 

22 0.96 1 . 95 1 . 26 4 . 712 9.571 6 .18L~ 20 . 467 

21 0. 41 2. L~O 1. 21 2. 012 11 . 779 5.939 19 . 730 

20 o . L~8 1+ -45 1.66 
co 2.356 21 . 841 8,147 32.344 

0.55 0. 85 0 
19 0 , 22 0' 

• 2.699 4.172 1.080 7.951 
...::t 

18 0.85 1. 27 0.74 4 . 172 6e233 ,3.632 14.037 

17 0.93 1.37 2, 63 4 . 564 6. 724 12.908 24.196 

16 1 . 10 0. 30 0.,90 5. 399 1 . 4 72 4.417 11 . 288 

15 1.70 1 . 32 1 . 91 8. 3!~4 6. 479 9.374 24 . 197 

14. 0.37 1.00 1.81 1 . 816 4.908 8.,883 15.607 

13 0. 19 0 . 41 0.19 0.933 2o012 0~933 3.878 .. -,\ 

12 0.72 1 . 53 0.90 3. 534 7.509 4.417 15. 460 

11 0 . 20 1 . 02 0,30 0. 482 5 . 006 1.472 7. 460 
-:1- Data obt ai ned f rom correlation studi es. 
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Table 12 (continued) 

Mean Depth of Precipitation on Target Area 

Month Precipitation in Inches 
Sum of 

Year Harch April May 3 mos. 
I 

1929 1.485 2.037 1.368 4 .. 891 
28 1.310 1.115 3.340 5.765 
27 1.575 2.1J.33 0.98,3 4-990 
26 1.418 2.596 1.,808 5,822 

25 0,488 0,321 1.232 2.042 

24 1,888 1.157 3o616 6.661 

23 2.371 1.605 3.139 7.115 
22 0.572 2.404 1.173 4.148 
21 0.582 3.054 1.847 5:.483 
20 0.308 4.014 1.42.2 5"743 
19 1.200 1. 233 0.782 3.215 
18 0.463 2.741 2.106 5:.310 

17 1.302 1.576 5.051 7.929 
16 0.595 1.124 3.029 4. 749 

15 1.854 4.029 3.086 8~969 

14 0.,880 2.500 2.453 5o834 

13 0.404 1.640 2.100 4o145 
12 1.939 1. L~ 73 2.865 6o277 

11 0.314 1.733 0.744 2., 719 

Summation 41.806 79.262 94.932 216.000 
Normal 1.05 1.98 2.37 5.40. 

34 



Period 

March 
1911-1950 

Apr il 
1911-1950 

Table 13 

Frequency Analysis 

Mean Depth of Precipi t at ion on Target Area 

Range of 
Fre c:S,u i t at ion 

0 <. 30-0 ,.50 
0.50-0 .70 

0 . 70-0 ., 90 

0.90-1.10 

1.10 1 ~ 30 

1 . 30-1 . 50 

1.50-1.70 

1.70-1 . 90 

1 . 90-,2.10 

2.10-2.30 

2.30-2 .. 50 

0.30-0.50 

0.50-0.70 
0.70-0 . 90 

0.90-1.10 

l.l0-1o30 

1 o30-1. 50 

1. _5'0-1. 70 

1.70-1.90 

1.90-2.10 

2 . 10-2.30 

2.30-2.50 

Percent of Occurrence 
Fre quency cf Summation of Part i cular Precip . 
Oo curre~~~iEJ ____ Ln~) __________ ~or~H=i~g=h=e~r_-_:_~ __ _ 

8 40 90~00 

7 32 71~25 

3 25 58.75 

5 2.2 48o75 

4 17 37 . 50 

6 13 25~ 00 

1 '7 16.25 l 

2 6 12.50 

2 4 7-.50 

1 2 3.75 

1 1 1.25 

1 40 98 .. 75 

0 39 97.50 

2 39 95.00 

3 37 88 .75 

6 34 ?? .50 

5 28 63.75 

4 23 52o50 

3 19 43o75 

2 16 37.50 

0 14 35. 00 

3 14 31. 25 

35 



Table 13 (continued) 

Frequency Analysis 

Mean Depth of Precipitation on Target Area 

Percent of Occurrence 
Range of Fr-equency of Summation of Particular Precip. 

Period Precipitation Occurrence{g} ( n) 9r Higher ~~ 
I 

April (c ont) 
1911-1950 a.5o-2.7o 3 11 23.75 

2.70-2.90 1 8 18.75 

2.90-3.10 1 7 16.25 

3.10-3.30 0 6 15.00 

3-30-3.50 2 6 12.50 

3.50-;3.70 0 4 10.00 

3.70-3.90 0 4 10.00 

3.90-4.10 3 4 6.25 

4.10-41130 0 1 2.50 

L~. 30-L~. 50 0 1 2.50 
4.50-4.70 0 1 2.50 
4.?0-4.90 1 1 1.2.5 

May 
1911-1950 0.70-0.90 2 40 97 • .50 

0.90-1.10 l 38 93 .7.5 

1.10-1.30 2 37 90.00 

1.30-1 • .50 5 35 81.25 

1 • .50-1 .70 3 30 71.25 

1.70-1. 90 5 27 61.25 

1.90 ... 2.10 0 22 55.00 
2.10-2. 30 4 22 50.00 
2.30-2 . .50 2 18 42-.50 

2 . .50-2.70 0 16 40.00 
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Table 13 (continued) 

Frequency Analysis 

Mean Depth of Precipitation on Target Area 

Percent of Occurrence 
Range of Frequency of Summation of Part i cular Precip. 

Period PI•eciui ta tion Occurrence(g} ( n) or Higher ~:-

May ( cont ) 
1911-1950 2.70-2.90 4 16 35.00 

2.90-J.lO 3 12 26.25 

3.10-3.30 4 9 17 .50 

3.30-3.50 1 5 11.25 

3.50-).70 1 4 8.75 
3.70-3.90 0 3 7.50 
3.90-4.10 0 3 7.50 
4.10-4.30 0 3 7.50 
4.30-4.50 1 3 6.25 

4.50-4.70 0 2 5.00 
4· 70-4.90 0 2 5.00 
4,90-5.10 1 2 3.75 
5.10-5.30 0 1 2.50 
5.30-5.50 0 1 2.50 
5.50-5.70 0 1 2.50 
5.70-5.90 1 1 1 . 25 

Sum of three 
Honths 2.00-2.20 1 40 98.75 

2.20-2.40 0 39 97.50 

2.40-2.60 0 39 97 .50 

2.60- 2, 80 0 39 97 .50 

2. 00 .. 3. 00 1 39 96.25 

J.00-3.20 0 38 95.00 
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Table 13 (continued) 

Frequency Analysi s 

Mean Depth of Precipitation on Target Area 

--- Percent of Occurrence 
Range of Frequency of Summation of Part i cular Precip . 

Period Precipitat i:on o. c cur_r:_e_nc e ( .&) _ _{_ n ) or Higher -::-

Sum of t hree 
Months (c ont)3.20- 3 . 40 1 38 93.75 

3,40 .. 3.60 1 37 91 . 25 

3.60-3. 80 3 36 86 . 25 

3.80-4. 00 l 33 81.25 

4 . 00· 4 . 20 2 32 77 . 50 

4.20-4.40 2 30 72 .50 
4-40-4, 60 2 28 67 . 50 

4.60-4. 80 1 26 63 .75 

4.80-5,00 3 25 58 .75 
5.00-5. 20 1 22 52.50 
5.20-5.40 1 21 51 .25 
5 .40- 5 . 60 1 20 48 .75 

5.60-5. 80 2 19 45 . 00 

5. 80-6.00 2 17 40.00 

6.00-6 . 20 1 15 36.25 

6 .20- 6 . 40 4 14 30 . 00 

6 . L~o ""6. 6o 1 10 23 .75 
6 .60- 6 . 80 2 9 20 .00 

6. 80-7. 00 1 7 16.25 

7 . 00-,7 . 20 1 6 13 .75 

7.20-7.40 0 5 12.50 

7-40- 7. 60 1 5 11.25 

7.60-7, 80 1 4 8 .75 
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Table 13 (continued) 

Frequency Analysis 

Mean Dep t h of Precip l tation on Target Area 

Percent of Occurrence 
Range of Frequency of Sumr:1ation of Part i cular Precip. 

Period Prec i pi ta ti on Occurrence (g) ( n) or 

Sum of three 
Months (cont)7.80-8.oo 2 3 

8.oo.,.8,2o 0 1 

8. 20-8. L~O 0 :t 
8.40·8~60 0 1 

8.60-8.80 0 l 

8.80-9.00 1 1 

* Percent of Occurrence of Part i cular Precipitation or 
£:-~ Higher · · ::; . f-00 x 40 

39 

Higher ~~ 

5.00 

2.50 

2.50 

2.50 

2.50 

1.25 



Table 14 

Secular Trend Exhibited by Mean Depth of 

Precipitation on Target Area 1911•1950 

p 
N2 T T2 Year Prec i p . o~:- N NP Time TP -- -------------- - - -

1950 4 . 825 ,'19. 5 ,'94.0875 380.25 39 1521 188 ,175 

49 6.908 /18. 5 /127.7980 342 . 25 ~8 1444 262.504 

48 3.477 /17. 5 f6o.8L~75 306. 25 37 1369 128. 649 

47 6.002 t16c5 /99.0330 272 . 25 36 1296 216 . 072 

46 5 . 062 t15. 5 t78.4610 240.25 35 1225 177 .170 

L~5 6 .383 t14.5 t92.5535 210.25 34 1156 217.022 

44 7 .. 775 113.5 /104 . 9625 182. 25 33 1089 256.575 
~.3 6.749 /12. 5 184.3625 156.25 32 1024 215.968 

42 7. 408 111.5 185.1920 132 .25 31 961 229.648 

41 6.243 ,'10.5 165.5515 110.25 30 900 187.290 

40 4 .. 458 f. 9. 5 ,'42.3510 90,25 29 841 129.282 

39 3.897 t 8.5 t33.1245 72.25 28 784 109.116 

38 6 .567 f 7.5 t49. 2525 56 .25 27 729 177.309 

37 4 -575 t 6.5 129.7375 42.25 26 676 11810950 

36 3. 729 I 5.5 120.5095 30.25 25 625 93 .225 

35 7.995 f 4.5 l-35.9775 20.25 24 576 191.880 

34 3.762 I 3.5 tl3.1670 12, 25 23 529 86 . 526 

33 6.207 t 2.5 t15.5175 6.25 22 484 136 . 554 

32 3. 653 t ], .5 ,l5.4795 2.25 21 441 76.713 

31 4 ·330 f 0.5 f2.1650 0.25 20 400 86.600 

30 4.210 .,. 0.5 -2. 1050 0.25 19 361 79.990 

29 4.891 - 1. 5 -7. 3365 2.25 18 324 88.038 

28 5.696 - 2.5 -14,2406 6.25 17 289 96 . 832 
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Table 14 (cont1nued) 

Secular Trend Exhibited· by Mean Depth of 

Precip itation on Target Area 1911-1950 

Yea!_. Preq_ip ,-!:- N NP 
T 

Time 

1927 4.990 
26 5.822 

25 2.042 

24 6.661 

23 7 .115 

22 4.148 

21 5.483 

20 5.743 

19 3.215 
18 5 .310 

17 7.929 

16 4. 749 
15 8.969 

14 5.834 

13 4.145 
12 6,277 

11 2.816 

- 3.5 
- 4.5 

- 5.5 
.. 6. 5 

- 7.5 
- 8.5 
.. 9 . 5 

-10. 5 

-.12,5 

-13, 5 

-14. 5 
-15.5 
-16,,5 

-17.5 
"!'18.5 

-19.5 

-17.4650 12.25 

-26.1990 20.25 
-11.2310 30.25 
-43.2965 42,25 

-53.3625 56.25 
-35.2580 72.25 
-52.0885 90.25 

-60,3015 110.25 

-36. 9725 132.25 
-66.3750 156.25 

-107.0415 182.25 

-68.8605 210,25 

-139, 0195 240.25 
-96.2610 272.25 

-72,5375 306,25 
-116.1 245 342.25 

-54.9120 380.25 

16 

15 

14 
13 
12 

11 

10 

9 

8 

7 
6 

5 

4 
3 

2 

1 

0 

256 

225 
196 

169 

144 
121 
100 

81 

64 

49 
36 

25 
16 

9 

4 
1 

0 

TP 

79.840 
87 .330 
28.588 

86 . 593 

85.380 
45.628 

54.830 
51 .687 

25 .• 720 

37.170. 

47 • .574 

23.745 
35.876 
17.502 

8.290 

6. 277 
0 

Summation 
216.050 

/1140.1305 
-1080.987,5 5330.00 780 20540 4272.118 

-1:- Precipitation for period of March, April and May 

N:.o:rm_ •. Precipitation for 40 year period = 5.40 inches 

Trend in inches per year= (Sum)l{p : 140.1305 ~ 1080.9875 - 59.1430: I 
( Sum)·i12 5330 . 5330 °• 0111 

•.: 
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(con't) 
From eqs .: 

Solve: 

Therefore: 

Table 14 (cont i nued) 

Secular Trend Exhibited by Mean Depth of 

Prec ipi tation on Target Area 1911-1950 

(Sum)P = Ma f b (Sum)T = 40a f 780 b = 216.050 

(Sum) TP : a (Sum)T fb{Sum) T2 : 780a f 20540b : 4272.1~ 

b = f 0.0111 a - 5.185 
P : 5.185 f O.OlllT T : No. of Years from 1911 

42 

M = Pe riod of Invest igat i on in 
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Table 15 
Secular Trend E~hibited by Mean Depth of 

Precipitation on Target Area 1936-1950 

P T 
Year Precip ._-:_:__ . N. ____ _!l!>_~ __ N_2 _ __ 1ime __ _ T~ ___ __;T~P 

1950 4.825 

49 6.908 

48 3-477 
47 6,002 

46 5.062 

45 6.383 

44 7-775 
43 6. 749 

42 7.408 

41 6.243 

40 4-458 

39 3-897 

38 6.567 

37 4-575 
36 3. 729 

Summation 

17 
/6 
15 
14 

13 
12 
tl 

0 

-1 

... 2 

-3 

-4 
-5 
-6 

-7 

/33.775 

t41.448 

,/17,385 

f'24.008 

,Ll5.186 

,Ll2.766 

f 7-775 
0 

... 7.408 

-12.486 

-13-374 
... ].5.588 

... 32.835 

-27.450 

-26.103 

1152.343 
-135.244 

49 

36 

25 
16 

9 

4 
l 
0 

1 

4 
9 

16 

25 
36 

49 

280 

14 

13 

12 

11 

10 

9 

8 

7 
6 

5 
4 
3 

2 

1 

0 

105 
-::· Pr o c i1) i t at ion for period of March, April and May 

·l~o~m.. Precipitation for 15 year per i od = 5. 60 i nches 

196 

169 

144 
121 

100 

81 

64 

L~9 

36 

25 
16 

9 

4 
1 

0 

1015 

67.550 

89. 804 

41.724 
66.022 

50.620 

57-447 
62.200 

4 7. 243 
44.448 

31.215 

17.832 

11.691 

13.134 

4.575 
0 

+ Trend in in, per yr. = (Sum)~P :;: ~.343 - 135,244 = 17.099 :; 0,06],1 
(Sum)1f2 280 . 280 

Requir ed eq.: P ~ a + bT 



Table 15 (cont inued ) 

Secular Trend Exhibited by Hean Depth of 

Precipitation on Target Area 1936-1950 

Froftl · eqs.: . ·: (Sum)P=Ha f b (Sum)T : 15a. f 105b :: 84.058 

(Sum)TP : a (Sum)T f b (Sum)T 2 : 105a f 1015b : 605.505 
+ 

Solve: b - 17.099 : 0.0611 a = 5.176 - 28 
Therefore: p - 5.176 f o.o611T T = No. of Years from 1936 -

M = Period of Investigation 
in Years . 
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Table 16 
Moving Ten~Year Se cular Trend Exhibited 

by Mean Depth of Precipitation on Target Area 

1911-1950 

p i~ 

N2 T2 Years PreciE · 1000P N NP T TP 

41-50 6. 083 6083 . 148 15 f91 . 245 225 30 900 182. 490 

40-49 6. 046 6046 . 398 14 / 84.644 196 29 841 17.:;., 334 

39-48 5 . 745 5745. 260 13 / 74 . 685 169 28 784 160 . 860 

38-47 6. 054 6054.254 12 / 72 . 648 144 27 729 163.458 

37-46 5. 912 5911..524 11 165.032 121 26 676 1.53.712 

36-45 5.778 5778.228 1,0 157.780 100 25 625 144.450 

3.5- 44 5. 939 5939 ·440 9 153 . 4.51 81 24 576 142. 536 

34- 43 5~538 5538.118 8 144. 304 64 23 529 127. 374 

33- 42 5. 484 5483.914 7 /38.388 49 22 484 120. 648 

32-41 5.108 5108 . 452 6 /30 . 648 36 21 441 107 . 268 

31 -~.0 4 .917 4917 . 211 5 124. 585 25 20 400 98 . 340 

30-39 4. 892 4892 . 483 4 /19.568 16 19 361 92 . 948 

29-38 4. 992 4991,884 3 114. 976 9 18 324 89 . 856 

28- 37 4. 905 4904. 852 2 I 9,810 4 17 289 83.385 

27-36 4. 946 4946 . 330 1 I 4. 946 1 16 256 79.136 

26- 35 5 . 156 5155.651 0 0 0 15 225 77,340 

2.5- 34 4. $60 4560 . 323 -1 - 4 . 560 1 14 196 63.840 

24- 33 4. 850 4850.208 -2 - 9 . 700 4 13 169 63 . 050 

23-32 4.941 1~940. 990 -3 -14. 823 9 12 144 59 . 292 

22- 31 4. 991 4990 • .525 -4 ... 19,964 16 11 121 5~ .• 901 

21-30 5. 106 5105 .. 840 -5 -25 .530 25 10 100 51 . 060 

20 - 29 5.259 5259 .148 - 6 . - 31 . 554 36 9 81 47 . 331 

19 - 28 5. 092 5091.601 - 7 - 35. 644 49 8 64 40 . 736 
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Table 16 (continued ) 

Noving Ten-Year Secular Trend Exhibited 

by Me an Depth of Precipitation on Target Area 

1911-1950 

p ~~ 
N2 T2 Years Pre ci .J2. lOOOP N NP T TP 

18-27 5.053 5052 . 999 - 8 -40. 424 64 7 49 35.371 

17-26 5.347 5346. 864 -9 - 48 .123 81 6 36 32.082 

:t6~25 5.240 5239 . 560 -10 - 52 .400 100 5 25 26.200 

15-24 5.932 5932.266 -11 -65.252 121 4 16 23.728 

14-23 5.850 5849.544 -12 -70 .200 144 3 9 17. 550 

13-22 5.553 5552.583 -13 -72.189 169 2 4 11.106 

12.,.21 5.765 5765.443 -14 - 80 . 710 196 1 1 5 .765 

11';'20 5.499 5498 . 726 -15 - 82 . 485 225 0 0 0 

Summati on ,t686 .710 
166 • .533 .. 653.558 2480 465 9455 2531.14 7 

* Precipitation for period of March, April and May 

Nortn.pre cipitation for 40 year period = 5.37 inches 

Trend i n inches per year (Sum) NP 686.710- 653.558 = 334§52 = t = (sum) N2 = 248o 2 o 
0 ,013 

Require-d ·'e.q .• ;P = a ,? bT 
From tsum) P - Ma 1 b (Sum)T - 3la 1 465b - 166.533 eqs .~ - r - r -

(Sum) TP : a ( Sum)T: .. -tb( Sum)T2 : 465a f 9455b : 2531.14 7 

Solve: b : f 0 . 0134 

... · 
Therefore: 

a: 166.5~~-A65 x 0.01337 = 160.316. 5 171 31 31 • 
P : 5 .171 /- O, Ol34T T = No. of Ten-Yr . Periods from 1911 
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Table 17 

~~Iean Dep t h of Pre cip itat i on Using Isohyetal Hethod on Targe t and 
Control Are as for Nor~nal Month of March 

Ta!'get Area 

Planimeter Readin~ 
Average Dl ff . x Ave r agE 

Init i a.~. _ __ _E)na.h__ ._piff~rE:)~t~a_! _ ___ _ Pre cii?.itation precipitat~ 

7. 680 7.728 0.048 1 . 17 o.o56 

7.728 8 . 810 1. 082 1 . 25 1 . 353 

9 . 301 9 . 470 0 . 169 1 . 15 0. 194 

9 . 470 9 . 539 0. 069 1 . 07 0.074 

9 . 816 10 . 046 0.230 1 . 35 0.350 
0 . 046 0. 113 0. 067 1. 45 0 . 09 7 

0. 116 0. 173 0. 057 1. 55 0. 088 

0. 173 0 . 208 0. 035 1.65 0. 058 
0 . 189 o. 23 7 0.048 1 . 75 0. 084 

0.237 o. 28 7 0. 050 1. 85 0.093 

0 . 239 0 . 295 0. 056 1. 95 0. 109 

o. 295 0.326 0. 031 2. 05 0.064 

0~278 0.305 0 . 027 2. 15 0. 058 
0. 305 0.325 0. 020 2.25 0 . 045 

0.282 0 . 300 0 . 018 2. 35 0 . 042 

0.300 0 . 309 0. 009 2. 45 0.022 

o . 284 o . 290 o.oo6 2. 55 0. 015 

0.290 0 . 300 0 . 010 2. 65 o·. o27 

0.264 0 . 280 0.016 2. 75 0. 044 
0.280 0. 285 0. 005 2. 85 0. 014 

3. 904 l. ~ . 203 0. 299 1.15 0. 344 

4 . 203 4,463 0.260 1 . 05 0. 273 

5 . 003 5. 215 0,212 0 . 95 0. 201 

5. 215 5.583 0 . 368 0. 85 0. 313 

6. 018 7. 056 1. 038 0 . 75 0. 778 
47 



Table 17 (Continued) 

Mean Dept h of Preci pitation Using Isohyetal Method on Target and 
Control Areas for Nor mal Honth of March 

Target Area 

Planimete r Readings 
Average 

Ini ti al __ F_ l_· nal _ . __ .::::D;.;:i;.;:f..;;;f...:e.;:.r..::e.;:.n:...:t;.;:i~a==l:. ____ ~P..;;;r~ecipi ta tion 
Diff. x Average 
Preci_pi tat ion 

0.715 0.65 0.465 

-lJ± 7) _ __ _ 7~53!--'----- ..;:.0 .::....:• 0::....::5:.:::.8 _______ ..;:_0.:...• 5::::...::9;.....,_ __ __.,:0::..:•...:::.0 .:::.:34:::t.._ __ _ 

To t al 5,003 (1.06) 5 . 295 

Her,:tn Depth of Preclpitation on Target Area = ~ :;: 1. 06 inches 
for Normal ~1onth of Mar ch, 
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Table 17 (Continued ) 

Control Area 

flanimeter Readings 
Average Diff . x Average 

Init i al Final Differential ~I,:egipi ta ti<?.E _J:Tecipi ta tion -·-·- -- . -- ·- ·----
1 . ?03 1.611 o . oo8 0.99 o. oo8 

1 . 611 1 . 682 0 . 071 1.05 0.075 
1.459 1.383 0 .076 1.15 0. 087 

0.550 0.927 0 .377 1.25 0.471 

0.927 1.251 0 .324 1.35 0 .437 

1.076 1 . 219 0,173 1.45 0 . 207 

1.219 1 .311 0.112 1.55 0.174 

1.206 1 . 231 0.025 1.6.5 0 . 041 

1 . 231 1.307 0.076 1. 73 0 .131 

9.535 10.414 0. 879 1.15 1.010 

0 . 414 0 . 952 0.538 1.05 0. 565 
9.397 9 . 431 0.034 1.21 0 . 041 

8 . 444 8 . 899 o. Lj.55· 1.05 0 . 478 

8 . 899 8 . 964 0 . 065 0.95 0.062 

8 . 494 8 .590 0 . 096 0.85 0 . 082 

8 . 590 8 . 936 6 .346 0.75 o . 259 

6 . 978 7 . 002 0 . 024 0.69 0.017 

0 . 446 2. 213 1.?67 0.95 1 .679 

2.213 2. 620 0.407 0.85 0 . 346 

~.687 __ - 3.00.)_- -~16 -- -- _Q.!.l2_ _ ___ 0. 237 

Total 6.139 6 . 407 
6 . 407 T1ean Depth of Precip i t a t i on on Control Area • - = 1 . 04 inches 6 . 139 

for l~orma1 I'1onth of Harch, 
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Table 18 

Mean Depth of Precipitation Using Isohyetal Method on Target and 
Control Areas for Tionth of March, 1951 

Targe t Area 

Planimeter Readings 

Initial Final Differential ----· - ---- ---·---
8. 667 

8.676 

8.715 

8. 730 

8.765 

8.783 

8. 937 

8. 969 

9 . 413 

9 . 451 

9 • .530 

9 . 577 

9 . 659 

9 . 709 

0.332 

0.382 

0. 432 

0 . 462 

0.550 
2.035 
3 . 869 

4 . 220 

7.546 
7. 981 

8 .676 

8.703 
8 .730 

8 .752 

8 .783 

8 ,806 

8. 969 

8,996 

9.451 

9 .500 

9 . 577 

9 . 620 

9 . 709 

9 . 760 

0.382 

0 . 439 

0.439 

0.550 
2.036 

2,043 

4 . 220 

5 .056 

7,981 

8.444 

0,009 

0.027 

0.015 

0,022 

0,018 

0.023 

0.032 

0.027 

0.038 

0.049 

0.047 

0.043 

0.050 

0. 051 

0,050 

0.057 
0, 007 

0,088 

1.486 
0,008 

0.351 

0.836 

0.435 

0,463 
50 

Average 
_ E.r.~c ipi .tat_~on 

2.33 

2.25 
2.15 

2.05 
1.95 

1.85 

1.75 

1.65 

1.55 
1.45 

1.35 

1.25 

1 .15 

1.05 

0.95 

0. 85 
0,85 

0.75 
0.65 

0.59 

0. 55 

0.43 

0.35 
0.25 

Diff. x Averag: 
Preclnitat ion 

~--· ---
0.021 

0.061 

0. 032 

0.045 

0,035 

0. 043 
0,056 

0.045 

0.059 

0.071 

0,063 

0,054 

0.058 

0. 054 
0. 048 

0 ,048 

0, 006 

0.066 

0.966 

o.oo5 
0.193 

0.359 

0.152 
0,116 



Table 18 (Cont i nued ) 

Me an Depth of Prec i pitation Using Isohyetal Method on Target and 
Control Areas for Month of March , 1951 

Target Area · 

Planimeter Readi ngs 
Average Diff. x Average 

I nit i al _£_i_na_~----- Differen~i~l _ ______ P~e£iE~!ati~~ Xr~ciEitation 

9 . 024 9 .652 0.628 

.2~2.._ . - . - .9 ~ 81_1___ 0 .159 

Total 5 . 019 

Mean Depth of Precipitation on Target Area 
for Month of March, 1951 

Pe rcent of Normal = ~:8* = 52%. 

51 

O.l.5 

0.07 

0.094 

0 . 011 

2.761 
2.761 = 5.0l9 ~ 0.55 inche s 



Table 18 (Continued ) 

Control Area 

Planimeter Readings 
Average Diff . X Average 

Initial Final Diffe~ti!ll _ __ __ Pr~cipi tat_ion Prec :ij)i tati.£!!_ - ···- H·- - - ·- - ··-
6 .479 6.483 0.004 0 .28 0.001 

6 .483 6 .530 0. 057 0.35 0. 020 

6. 470 6. 541 0. 071 0 . 45 0. 032 

6. 541 6 . 647 0 . 106 0.55 0. 038 
6 . 609 7. 160 0. 551 o.65 0. 358 
1 .. 728 2. 250 0.522 0.75 0.392 
2. 250 2. 965 0. 715 0.85 o. 6o8 

3 . 691 3 . 794 0.103 0 . 73 0. 075 
4 . 681 5 . 437 o . 756 0.93 0. 713 

5 -437 5 . 779 0 .342 1.05 o. 3.S9 

6. 372 6. 921 0. 549 1.14 0. 625 

6. 612 6. 995 0 . 383 0. 55 0. 211 

7. 287 7. 583 o. 296 0 . 45 0. 133 

5. 953 6. 342 0. ) 89 0. 35 0.136 

6 . 342 6. 901 0 . 559 0.25 0. 140 

6.197 6. 834 o. 637 0 . 15 0.096 

6 . 834 6. 913 0. 079 0 . 09 0. 001 
Total 6. 119 3 . 938 

Me an Dep th of Preci~itation on Control Area 
for Month of Marc , 1951, t:m -;: . - 0. 64 i nche s 

Percent of Normal = ~ : ~tt • 62%, 
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Table 19 

Snow-Hater Content Data for Target and Control Areas 

Target Area y ears 
Snow Course '38 ' 39 '40 ' 41 '42 ' 43 ' 44 ~45 •46 '47 ' 48 '49 ' 50 38- 50 51 

(Snow-Water Content in Inches on March l ) Normal 

Big South 1 . 7 1 . 0 2 . 7 1 . 3 1.4 2.5 0. 7 3 -4 1 . 6 2. 1 3 . 3 2 . 9 2. 0 2.0 3 . 1 

Cameron Pass 20.2 17 . 2 15 . 4 13 . 6 13 . 6 17 . 0 11 . 8 15 . 2 18 . 6 17 . 9 15.4 19.6 15 . 0 16 . 2 16 . 4 

Chamber's La.(e 5 .9 5.0 5 . 6 4 . 1 4 -9 8 .3 2. 3 7.5 5.8 6. 0 8 . 0 9 . 2 5.4 6 .. 0 10 . 3 

Deadman Hill 12 . 0 10.6 9 . 0 5.3 9 . 0 13--9 6 . 8 10 . 7 11.5 12 . 4 10 . 6 16 . 7 11 . 7 10 . 8 13 . 2. 

Lake Irene 20 . 7 18 . 2 14 . 8 11 . 4 13 . 4 21 . 1 6 . 8 15 . 8 17 . 7 13 . 4 19 . 5 26 . 1 17 . 0 16 .. 6 25.3 
Hour Glass Lake 5.2 6 . 1 5.0 2.5 5 . 7 -- 1 . 7 7 . 5 5 -4 -.-- 6 .6 9 . 2 5.3 5.5 8 . 9 

\.n. 
w Wild Basin 9 .1 9 . 1 6 . 9 4 . 9 10 . 9 15. 5 4 . 8 9.5 8 . 9 11 . 3 11. 1 15. 5 11 . 0 .9 .. 9 18 . 2 

(Snow- Water Content in inche s on April l) 

Big South 2.5 1 . 3 2 . 6 2 . 4 1.1 3 . 3 1 . 9 3.5 2. 3 4 . 0 4 -3 3.5 2.5 2 . 7 . ~ . 5 

Came r on Pass 26 . 7 23.0 17.6 17 . 5 18 . 6 20;3 15 . 6 19 . 2 23 . 2 23 . 2 21.8 27 . 8 18 . 5 21 . 0 25.0 
Chambers La~{e 7. 6 7 . 3 7. 8 5.5 6 . 0 9 . 2 5.0 0 . 2 8 . 7 8 . 4 9 . 6 9 . 6 7 . 0 7.-7 11.3 

Deadman Hill 16 . 3 15. 5 11 . 8 9.1 10 . 5 18.7 12 . 2 14. 5 16 .. 3 17 . 0 13 . 4 20 . 6 15. 4 14.7 18 . 2 

Lake Irene 28 . 5 20 . 9 19 -4 lL~ . o 18 . 0 23 . 0 14 . 4 17 . 8 19 . 4 23 . 1 23 . 8 29 . 9 20 . 9 21 . 0 30 . 2 

Hour Glass Lal'B 7 . 9 8 . 4 6 . 7 4 . 2 6 . 9 14 . 6 --- --- 5.8 8.5 8 . 8 10 . 8 13 . 0 8 .7 12.2 

'tiild Basin 13 . 7 13.9 9.6 7. 6 12.4 20 . 2 9 . 5 13.1 10.8 15. 8 13.1 19.6 13.7 13.3 2l .E-



Table 19 (Cont inued ) 

Snow-Water Content Data for Targe t and Control Areas 

Target Area 

Years 

Snow Course '38 '39 '40 '41 '42 '43 '44 '45 •46 '47 •48 '49 '5G .. 38-50 '51 

(Snow- \Jater Content i n Inches on May 1) 
Normal 

Big South 0 0 0 0.3 1.7 0 2 .4 0.6 0 2.1 0.3 0 .1 1.1 0.-7 1.5 

Cameron Pass 31 .6 26 .4 22 . 4 22 .3 22 .0 18 .0 17.4 24 •. 1 28 . 5 25.9 21.4 24.5 24.2 23 .. 7 23.5 

Chamber's Lake 5 .6 3.1 1.9 3 . 4 4 . 7 0 . 6 5.3 5.7 0 .4 8 . 0 4 . 9 2.5 3 . 9 3 .8 10.0 

Deadman Hi ll 20.5 16.5 12.3 14.2 --- --- 19.6 18.8 11.6 20.7 16 . 0 18 .9 17.4 17.0 22.7 

\Jl. Lake Irene 31 .4 23.6 20.5 23 .. 5 22.6 20.9 21 . 4 26.8 15 .2 27.1 24.2 26 .1 21.0 23.4 34.5 

+=" 
Hour Glass Lake 6 .9 6.8 4.1 6 .7 10 .2 10.9 --- --- 1 .0 8 .1 6 .6 11 . 5 7.0 7 ... 3 14 ... 6 

\Vild Basin 12.8 12.6 10.2 12.L~ 14.5 14.6 17.1 19.0 4.7 15.6 12.2 16.2 14.5 13.6 22 .4 

Hean Depth of 
Snow -·lila ter Con-
tent Chanbe , , 
Mar 1 - April 1 + 4. 0 +3.3 +2.3 +2.4 +2.1 +2.5 +4.8 +2 . 8 +2.5 +3.8 +2.9 +3.2 +3.4 +3.1 +3.8 

" II 

April 1 - May 1 +0.8 -0.2 -0.6 +3.0 +2.1 - 4 . 8 +4.1 +3.1 - 3 .6 +l.l -1.3 -3.1 - 0 .3 o.o +1.1 

fl If 

Mar . 1 - Hay 1 +4.8 +3.1 +1.7 +5.4 +4.2 - 2.3 +8.9 +5.9 -1.1 +4.9 +1.6 +0.1 +3.1 +3.1 +4.9 



--------------------------------------------------------

Table 19 (Continued) 

Snow- \vater Content Data for Targe:t .;_and Control Areas 

Control Area 

Years 

Snow Course '38 '39 '40 '41 '42 ' 43 '44 '45 '46 '47 '48 '49 1 50 38- 50 ' 51 
(Snow- \vater Cont ent i n Inches on l'-farch l} Normal 

Bo.ttle Cre ek 13.2 13.7 8 .3 7 .0 9 .1 12.0 6 . 3 10 . 8 8 . 8 10 . 2 9 .1 18 . 4 14. 9 10 . 9 10. 8 
Webber Spr i ng 13.8 16 . 0 11 .3 9 . 3 12 . 7· 15 .6 9 .3 13.8 11 . 8 15.4 13 .4 23 . 6 17.3 14 . 1 15. 5 
Old B&tt1e 24 .4 27. 5 21 . 6 19 . 0 24 . 8 26 . 0 17 . 9 21 .2 21 . 3 32 .7 22 . 9 36 .1 30 .5 25 . 1 25. 7 
N.French Cr . 30 . 4 25 . 6 25.9 17 . 0 18 .3 29 .4 12 . 2 22 . 4 23.9 21. 0 20.0 28.7 21 .3 22 . 8 25. 9 
N. Barret t Cr . 19.9 18 . 0 18 . 2 12 . 2 12 . 3 16 . 4 7 . 7 12 . 9 13.9 14 . 2 13.0 20.1 12.4 14.7 15. 6 \Jl. 

\Jl. 11.3 11.4 11.2 7 . 3 8.3 7.3 3 . 9 7.6 7 . 0 7. 3 8 .2 13.6 7.2 8 .6 8 . 9 Ryan J ark 

(Snow -Water Content in I nche s on April l) 

BQtt1e Creek 15~7 13.0 9 . 8 0 .8 10. 6 14!9 10.4 16.9 10 . 6 11.0 14 . 8 19 . 7 18 . 8 13 . 5 13 . 9 
~Jebber Spring 20 . 8 17.5 14. 1 12 . 2 14 .1 20 . 5 14 . 9 21 .2 15.2 17 . 4 17.3 29.9 24 .3 18 . 4 19 . 0 
Old Ea tt1e 31.9 29 . 5 24.7 23 . 0 27 . 6 34 . 9 26 . 6 35 -4 26 . 7 33 .2 30 . 6 47 .7 37.0 31.4 33 -3 
~LFrE-nch Cr. 35 .1 33.9 29 . 2 22.4 25 .7 39 .4 20.6 33 .1 30.7 28 . 2 24 . 7 34 . 6 31 .0 29.9 34. 2 
N. Barret t Cr. 26 . 2 23 .7 21 . 6 15. 8 15.1 21 .9 13 . 6 22 . 2 19 . 1 

I 
18 . 0 17.5 25.3 20 . 5 20 . 0 18 . 8 

Ryan Park 14.6 10.2 12 .3 8 .1 11.5 10.0 8 .0 14.0 10.5 10.6 10.4 16 .7 10.6 12 .. 7 10.3 



Table 19 (Continu ed ) 

Snow- Wate r Conten t Data for Target and Cont orl Areas 

Control Area 

Years 

Sn ow ··Course ' 38 '39 ' 40 ' 41 ' 42 ' 43 ' 44 ' 45 ' 46 ' 47 ' 48 ' 49 ' 50 38-50 ' 51 
{Snow-Water Content in Inches on May l ) Normal 

BQttle Creek 9 .5 4 . 1 L~ . 3 8 . 1 7. 0 2. 0 6 . 6 16 . 7 1 . 0 10 . 8 11 . 7 6.8 14. 9 7. 95 12 . 8 

Webber Spring 19 . 8 15. 8 12 . 3 15. 3 13 . 4 12 . 1 15. 8 20 . 2 7. 6 16 . 1 16. 0 16. 0 19 . 6 15 . ~ 17 . 1 

Ol d Battle 32 . 5 35 .0 26. 9 29 . 7 31 . 5 29 . 8 28 .9 39 . 3 24 . 9 36 .1 34 . 9 36 .9 37 . 7 32 .-6 34. 9 

. N .. Fr ench Cr ... 37 . 1 34 . 6 35 . 2 31 . 9 32 . 0 32 . 0 26 . 3 35 .5 29 . 4 36 . 1 27 . 5 33 . 2 35. 1 32 . 8 38 . 3 

\.Jl. N .. Barr-ett Cr . 25 . l 22 . 8 25 . 4 24 . 6 17 . 3 14. 6 17 . 4 27. 5 13 . 9 25 . 2 18 . 7 23 . 6 22. 1 21 . 4 21 ., 7 
0' 

Ryan Park 9 .. 3 3. 1 9 . 9 12.1 4 -9 o.o 6 . 8 13 . 4 o.o 12 . 3 7 .. 0 8 . 2 8.5 7-35 8. 4 

Hean Depth of 
Snow- Water Con-

· tent Change , 
Mar 1 ~- Apr .. l -+4 . 7 -+2 . 6 +2.5 +3 . 1 +2. 9 +5. 8 +6.1 +9 .0 +4 . 4 +2 . 9 +4 . 1 +5 . 6 +5 . 7 +4 . 6 +4. 5 

·tt " 
Apr . l - Hay 1 - 1 .9 - 2. 1 +0.4 +5. 2 +0. 3 -8.5 +1 . 3 +1.6 - 6 . 0 +3.1 - 0. 1 - 8. 2 - 0. 7 - l . 1 +0. 6 

" "' Mar 1- May 1 +2.8 +0 .. 5 +2 . 9 +8. 3 +3 . 2 - 2. 7 +7 ·4 +3..·0. 0 - 1 . 6 • 6 . 0 +4 . 0 - 2. 6 - 5. 0 +3 . 5 +5.1 
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