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ABSTRACT

Average annual runoff from the mountain
ranges bordering the Wind River Basin 1s large
in amount and comparatively stable; average
annual runoff from the arid plains region of
the basin i1s very low and there are no peren-
nlal streams having their source in this
reglon. A map of the basin was prepared that
showa the dlstrlbution of average annual
runoff 1n inches by means of isograms. The
constructlon of 'the map was based on available
streamflow records, climatologlc records, and
a developed precipitation-altlitude relatlon-
ship for the Wind River Mountalns. Location
of the lsograms in the arid portion of the
basin was based meinly on personal observation
made on & fleld reconnalssance of the basin,.

INTRODUCTION

The construction of & map showing average
annual runoff in the Wind River Basin is made
difficult by the lack of sufficient base data
and the wide range of runoff within the basin.
More than half of the basin has an average
ennual preciplitation of less than 10 inches,
and the resulting runoff is very low. In con-
trast, the area along the Wind River and Owl
Creek Mountalns recelves heavy precipltation,

Measured annual runoff in inches of gaged streams in Wind River BaSiNesesececsscesss
2. Annual precipitation records .of stations in or adjacent to Wind River BasiNessssese
3. Snow stake and snow. survey data avallable for Wind River BasiNisecssssscscssssnsces
4. Computation of annual precipitation at altlitude south of Lander, Wyo. based on -

BIOW BUlVOYBessnsssestasssccereseorssessecsssetssasssssssssssacsssecssssnsosnaescens

Page

1 oK

the amount varying with altitude. Climatic
data, with the exception of a few snow sur-
veys along the flanks of the Wind River Range,
are limited to records taken at a few points
of low altitude in the valley. Stream-gaging
station records of prime usefulness in delin-
eating a runoff map in the basin are limlted
to points along the foot of the Wind River
Range wlth the exception of a few recently
established stations in the arld part of the
hesin. A runoff map of the Wind River Basin
was constructed by making use of the limited
stream-flow and cllmatlec data with due regard
to hydrologlc principles. The estimates of
runoff from ungaged arid areas were based
partly on data noted on a fleld reconnals-
sance.
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on a l-week trip through the basin and fur-
nished helpful advice in estimating the runoff
from arid parts of the basin.
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tion, furnished figures on annual diversions
from the Wind River into the Wyoming Canal
from 1926-48,

U. S. Weather Bureau Offices at Cheyenne,
Wyo. and Kansas City, Mo., furnished computed
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BASE RUNOFF DATA

Many of the streams in the Wind River Basin
have been gaged for a period of several years
by the U. S. Geological Survey and the Bureau
of Indlan Affairs. The distribution of gaging
stations 1s such (and, this has been dictated
by the need for information on irrigation sup-
plies) that a falrly accurate knowledge of the
annual runoff from streams draining the Wind
River Mountain Range bordering the basin can
be determined, but the runoff from the arid
plains area of the basin must be estimated on
the basls of past experience and climatic
data. The locatlons of gaging stations used in
this study are shown on plate 1, general map
of the basin upon which the runoff isograms
are plotted. Table 1 contains a 1list of annual
runoff depths in inches for different streams
of the basin that have been gaged at some time
during the period 1918-48. The runoff in
inches has been computed from the latest pub-
lished drainage area figures; these are listed
in the box with each stream name in table 1.
Those gaging station records that are essen-
tilally records of net flow after substantial
irrigation diversions have been omitted from
table 1. Many of the annual runoff values
listed 1n table 1 are partially estimated to
complete the water year for some records at
gages not operated during the winter months
or to correct for unknown storage changes in
reservolrs above the gaging station. Such
partlally estlmated values are footnoted.

Method of Determining Average Annual Runoff

-All the streams 1ssuing from the Wind River
Range show a marked similarity in runoff
characteristics. Figure 1, a plot of the
annual runoff values for all the gaged
streams along the Wind River Range from 1918
to 1948, shows the generally good relation-
ship of annual runoff measured at one station
to that measured at other stations.

Because of thelr sparseness, all exist1n§
records of runoff were utlilized. "Averages
listed in table 1 are the arithmetical aver-
ages of the figures in the column above.

The avallable runoff records at many of the
stations 1listed in table 1 are for a short
period; because of year-to-year variations in
the runoff from any drainage area, 1t was nec-
essary to adjust the short-term records to a
long-term base. The perlod of years from 1918
to 1948 was used as the base. The lower gag-
ing station on Bull Lake Creek was selected
as the index statlion for runoff from the Wind
River Range; because of the complete record
from 1918 to 1948, and because of the central
location of 1ts dralnage area along the range.
The ratio of the annual runoff to the average
for this statlion for the perlod 1918-48 was
computed for each year and listed 1In the sec-
ond column of table 1 under "index percent".
These percentages were used to adjust the run-
off from the other gaged areas for each year
of record to make them comparable. This was

.done by dividing the listed annual runoff by

the listed percentage for each year of runoff
record and then taking the average of these
quotients; the "adjusted average®™ 1s listed
beneath the "average" in table 1.

The adjusted average runoff thus determined
was corrected for 1rrigation diversions (as
explained in the next section of thils report)
where these were sizeable, and the corrected
averages were used in the construction of the
runoff map. The map is based, therefors, on
virgin flow; large return flows from irriga-
tion, as in Fivemile Creek, were not
considered.

The records for the streams lssuing from
the Wind River Range were adjusted as describ-
ed above; the records for the streams in the
other portions of the Wind River Basin were
adjusted as described under "Precipitation
Data" later in this report.

Irrigation Diversions

Accurate information on the quantity of
irrigation diversions from streams in the
Wind River Basin 1s not avallable for each
year of the perlod 1918-48. The total number
of acres lrrigated In each major sub-basin
can be obtained from Bureau of the Census
publications for the years ending 1919, 1929,
and 1939, and were glven considerable welght
in estimating probable net diversions above
each gage in arriving at the irrigation ad-
‘Justment listed in table 1. For many streams
the probable net diverslon was very small and
was listed as zero. However, a few hundred
acres may have been irrigated above the gag-
ing station on such streams, but the crop
raised was generally hay, and much of the
applled water became return flow above the
gage. The irrigation adjustment on a few of
the streams listed in table 1 was estimated
by noting the probable capaclity of the one

‘by-pass Irrigation dltch. In general, the

irrigation adjustments listed in table 1
represent a small proportion of the total
runoff of the stream; any inaccuracy in the
estimated adjustment will not mske the

ad justed runoff unrellable.



Table l.—leasured swmal rumoff in inches of gaged streams in Wind River Basin

Stream and drainage area
Wind | Dimwoody | Dry | Meedow | Willow | Bull Lake| Bull Lake] Miadle Torth Tittle Tittie Tittle North Fork | Beaver [ DBadwater |Badwater
Weter | Index § River | Creek Croek | Cyeek | Creek Croek Creck Popo igie Popo Agie Popo Agie Popo Agie Popo Agie Wind Little Wind | Creek Creek Creek
your | peroat | (233 (s 57 (s5 (50 Qre (222 River - River River River River River River (ns (178 (9%
s - sqemi.)| oq.mi.) | sqami.) | sqemi.) | sqemi.) | squmi.) | sgemi.) ] (84 agemi.) | (99 sqemis) | (140 sqemi.) | (108 sqemie) | (331 sqemie) | (118 sqemi.) | (127 sqemi.) | sqemi.) | sqemis) | sqemi.)
s 19 0 22.6 23| e1s.8
199§ ” 174 12.9 95
1920] 1s 18.8 2.0 19.8
wa| 135 2.6 . 24.0 e 27.0 2040 18.0
1922) 136 7., e29 |e6:0 282 e 22,0 1849 L5
193] 131 2.7 e3.7 |e7.8 Bk ° 23.0 18.9 17.3
924 1 2.1 ] 26 ® 25.0 20.7 21.9
1925] 18 282 | k2 Ly x) 2L.0 1645 yely
1926] 9% - 189 | D2 e 4.0 171 15.2 12.8
1927f 126 19.2 | 12.7 e 5.5 2.4 16.7 15.4
1928 12 19.7 | 12.8 ® 6.9 215 16e2 16,0
1929 80 163 84 e ko3 %3 11.6 el
1930 12 1.2 e 6.2 20.0 o0 126
wn) e6s 10.0 e 6.3 12.2 - -8 8
1932 18 11.0 © 5. 18.% 1346 2.1
1993 108 1.0 e 5.1 18.6 14.0 11.0
Wl a 5.0 el9 10.9 73 643
1935 B 9.8 e ha 16.6 16,1 Lol
1936 %% Yok e 32 16.8 1.8 10.6
1937] 108 e 85 e 543 o 184, e 1542 12,0
1938 % e 10.1 e 3.8 e 13.5
1939 64 e 7.2 e 2.8 1 Seb 21 . el
. ] 5 e hed el 9.2 2.9 1.0 0.8
- 9l e 102 [e3.4 |e6.0 152 85 3uh e 116 19
1942 9 ©10.4 |e2.7 |e 5.5 21.0 162 9.8 3.0 e 12.5
1943 127 e 12,0 | e 3.7 e Tok 279 2,7 15.0 bely e 18,5
9] 102 e13.1 {e 40 |e38.0 2347 18:2 13.0 P e 17.6
1945 9% 611.6 e 3.2 |eo 5.6 2.8 167 12.0 he5 e 12
w6l 9.1 e 8.5 |e22 |e3m 182 B3 140 8.3 249 e 125 0.5
s 97| 1o ©16.0 Je3.5 |e7 28.0 B2 2.0 1.9 143 6l e 18.8 0.7
98| . 9% e13.2 je 3.3 e k.8 20.6 16.8 12.9 T2 8.1 3.1 e 11.9 0ul; " Oshy
Aversge 10.4 201 | 10.5] 33 5.1 232 17.8 20.3 1643 947 1.2 3.5 1542 13.8 1.3 0.5 Oely
aljusted average 10.7 180 | naj sza 5e2 23.0 17.8 16,8 1beks 10.2 9.8 3.7 a3 13.2 1.8 0.5 0.5
Irrigation adjustment ! 0l 0.0 0.0 ] 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 1.5 1.5 0.8 0.2 0.1 0.1
Adusted for irrigation] . 10.8 180 | na| 3za 5.2 3.0 17.8 16.8 16 1.7 9.8 b9 15.8 14.0 2.0 0.6 0.6
] M'-w # pratio in percent of anmual Bull Lake Cresk runoff to average runoff 1918-48
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Figure |.--Comparison of runoff meosured at points along Wind River Range.

PRECIPITATION DATA

Table 2 contalns a 1list of the water-year
preclpltation totals for stations in or near
the basin, as determined from publications of
the U. S. Weather Bureau.l/ The periods of
record are scattered at some of the stations
and no attempt has been made to complete miss-
ing years by estimate. Colurm two of table 2
lists the ratio, in percent, of the Lander
annual water-year precipitation to the aver-
age annual for the period 1918-48. These
ratlos were used as a guide in estimating the
average asnnual runoff for the two stations on
Badwater Creek. The precipitation data listed
In table 2 were helpful in estimating the
average annual runoff from the arid plains in
the basin.

Records of snow stake readings, taken by
the Weather Bureau at points in the mountalns
of the Wind River Range for the period 1915-
41, are published,2/ as are records of snow
surveys taken on a coaoperative basis by
Federal and State agehcles from 1936 to

T 0. S. Departmenf of Commerce, Weather
Bureau, Climatological Data, Wyoming.

2 Idem.

1949.3/ The data from the snow stake and snow
survey determinations are valuable as a gulde
in estimating the preclpltatlon at high alti-
tude along the Wind River Range. Table 3 con-
tains a summary of the snow stake and snow
survey data avallable in the basin.

Areal Variation of Precipitation

Four correlations were made to determine
the degree of representation of precipitation
data for one point in estimating the precip-
itation on the surrounding area. The base
statlon used was Lander and correlations of
annual precipltation were made with stations
at Dubols, Middle Fork, Riverton, and Ervay
wlth resulting coefficients of correlation of
0.34, 0.60, 0.81, and 0.70 respectively.
These results may be interpreted to indicate
that annual precipitation, measured at a
point in the arld plalns region of the basin,
may be representative of a sizeable area
adjacent to that point, but that there is
relatively poor relatlonship between plains
precipitation and foothill precipitation.

3 U. S. Department of Agriculture, Soil Con-
servation Service and Colorado Agricultural
Experiment Statlon, Federal-State Cooperative
Snow Surveys and Irrigation Water Forecasts
for Missourl-Arkensas Dralnage Basin.



Table 2.~~Anmual precipitation records of stations in or adjacent to Wind River Basin

Ratio of Lander

Water | precipitation to Precipitation in inches
Year | Lander average

(percent) Diversion Dam | Dubois | Ervay | Fort Washakle | Lander | Pavillion | Riverton | Salt Greek | Thermopolis | Middle Fork
1918 93 - ].0.22; ].5.20 - B 005 - - Ld - 18 . 68
1919 53 - - 10.16 - 7011»7 - 7.3 9 - - 10. 58
1920 127 - - 18.85 - 17.88 - - - - -
1921 138 11.98 - - - 19.58 - - - - -
1922 8 6470 - 15.17 - 11.61 - - - - -
1923 iVA Y 13.09 - 2343 - 19.90 - 1725 17.23 23494 -
1924, 18 9.93 722 1471 - 72 9.69 9.83 9489 13.88 19.12
1925 60 8.87 8.15 19.26 - 846 9414 9494 12.65 12,42 11.65
1926 ) 5475 8424 19.03 - 12,90 8.21 10.65 14.95 17.84. 20453
1927 104 11.25 - 17.61 - 172 12,04 10.21 15455 15.67 17.13
1928 72 8029 70& ]3.35 - 10.12 5070 7039 13 0142 11039 15 019
1929 w m033 5.(” 19.57 - 17021} 7.01 9.30 190214. - 23 ‘61 .
1930 12 12.73 9.70 22.82 17.10 17.58 13.12 10.30 14492 - 20489
1931 92 10.62 Th7 16.58 14076 12.97 7.72 Te62 13.85 9,66 15,39
1932 62 6.88 9420 12.51 10.24 8.78 5023 6420 1443 10.76 13.21
1933 - 107 8.90 T89 17429 1249 15.13 9.16 9.86 18.39 12,28 18428
1934 Vi 6431 8uib 10.85 9.77 10.89 6435 6459 1046 7425 12,72
1935 99 9.31 6.49 14.00 12,57 13.98 6.86 8.97 1l.f38 8403 18.88
1936 8 845 187 15.01 11.55 1174 6442 Te2k 7463 6437 18.90
1937 1 9.21 8.33 232 1433 17.08 971 10.97 15.10 15432 22,00
1938 8, 8.73 9.65 16.11 9.85 11.80 8.68 9+38 11.67 12.80 Totily
1939 | 2] 7Tl 834 1416 10.41 11.04 845 8,10 - 9.17 15,02
19“) 75 9070 80% 16.3) 9097 . 10051 7.82 7.& - 10093 15068
19451 134 12.33 15.28 22,96 1554 18.94 12.20 13.21 - 16495 23494
1942 102 8.30 9.68 17.43 121, Lield 8.7 . 9.99 - - 16453
1943 104 . Te2 - - 10.38 14.66 7.12 10460 - - 1944
1944 138 1475 - - 17.32 19.57 15404 12.07 - - 2242
1945 112 13.10 15.09 - 13.56 1575 14.07 1n.78 - - 20.36
1946 & 8.87 8.89 - 1047 11.50 9.57- 9409 - 10.78 17.21
1947 il 15.5k 11.37 - 19.03 19.91 14.38 12.77 - L4 Th 29.63
1948 8 10.75 -8.82 - 10,38 11.76 8,58 Teh8 - 16.91 16.60




Table 3.--Snow stake and snow survey data available for Wind River Basin

Location Average seasonal water
Stake number Elevation Period of Town - content at end of March

or survey name (feet) record Section|ship |Range (inches)

325 10,400 15 31N 102w 11.87

326 8,900 7 31N 101w 5.46

327 7,600 34 32N 101w 6426

328 6,900 23 32N 101w 2.186

349 9,600 11 43N | 107w 10.69

350 9,000 11 43N | 107W 9.53

351 8,500 27 43N | 107W Te4l

352 8,100 24 43N 107w 5.81

353 10,000 14 41N 108w 10.63

354 8,800 18 41N 107w 8,46

355 8,600 16 41N | 107W 8.01

356 8,500 6 41N 107w 6.89

3547 9,100 24 44N | 110W 18.69

358 7,750 3 42N | 109W 9.08

359 8,500 4 42N 100w 9.83

360 8,900 8 42N | 109W 9.42
Brooks Lake 9,200 19 56-47 23 44N | 110W 19.7
Blue Ridge 9,500 1940-47 23 31N | 101W 9e3
Du Noir 8,750 1941 -47 27 42N | 108W 9.5
Mosquito Park Ranger Sta. 9,500 1941-44,46,47 23 25N 3w 8.1
St. Lawrence Ranger Station 9,000 1941-44,47 26 iN 4w Ted
. Sawmill Glade 8,500 1940-47 3 31N | 101w 5.4
Sheridan Creek Ranger Sta. 7,500 1936-47 3 42N | 109w 6.0
South -Pass 9,000 1940-47 13 30N | 101w 11.8
T-Cross Ranch 8,000 1941-47 1 43N | 107w 6.4

Varlation of Preclpitation with Altitude

The annual runoff from drainage basins on
the slopes of the high mountains hordering
the basin 1s largely dependent on the annual
precipltation falling upon these basins. No
records of annual precipltation for the re-
glons of medium and high altitude within the
basin are avallable; therefore, it was neces-
sary to compute the probable precipitation at
these altltudes from all avallable informa-
tion. The followlng paragraphs of this sec-
tion contaln the computation procedure used
in the determination of the amount of annual
precipitatlion at altitudes along the Wind
iver Range.

Figure 2, a plot of the average annual pre-
cipitation for stations Lander, Riverton, and

Middle Fork (for the period of continuous rec-

ord, 1924-48) agalnst altitude in feet above
sea-level, shows the rapid increase of annual
precipltation with increase in altitude.
Three snow surveys Jjust south of Middle Fork
#eather statlon have been used In estimating
the precipitation at altitudes between 8,500
feet end 9,500 feet to extend the graph to

the higher-altitudes. They are: Sawmlll Gladse,

Blue Ridge, and South Pass. The method of
extension used is described in the following
discussion.

Consideration of the monthly mean temper-
stures at Middle Fork indicated the months
during which snow melt would not likely oc-
cur. The Middle Fork precipitation was to-
taled for the period from November 1 until
the end of the spring month just before the
month of rapid snow melt. Thils gave a filg-
ure of the accumilated precipltation at

Middle Fork that could ne compared witnh the
results of the snow surveys. The assumption
was made (based upon temperature studies and
empirical evaporation formulas) that evap-
oration from the snow at the higher alti-
tudes was negligible during the winter
months., Data for the comparison are listed
in table 4. The water content value from
the snow survey 1n each year was divided by
the Middle Fork corresponding accumulated
precipltation to give a ratio, expressed as
& percentage, for the increase of preciplta-
tion with altitude for the winter months.
The assumption was made that thils ratio com-
puted for an approximate period of & half-
year holds true for an entire year, on an
average. The ratios were averaged for the
period 1941-48, and the result was used to
compute an average annual precipitation for
the altitude of the snow survey based on the
average annual Middle Fork precipitation

for the period 1924-48. These values are
plotted on figure 2. The relationship, de-
termined for the section ascross the Wind
River Range and passing through Riverton

and Lander, results in an annual precipita-
tion of about 50 Inches at an gltitude of
12,000 feet. The slope of the line of rela-
tionship glves an increase of precipltation
of 6 inches per 1,000 feet increase 1n alti-
tide. The relationship of precipitation and .
altitude determined for the sectlion
Riverton-Lander-Middle Fork and up to the
crest of the divide 1s applicable only for
that immediate vicinity.

An investigatlon of other areas of mountain-
ous terrain was made to determine 1f there
were some groupings of Weather Bureau stations
that would give a serlies of observations,
starting In the valley floor and extending up
the mountain slope to a point near the crest.
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Figure 2.--Precipitation increase with altitude for
section thru Rliverton-Lander.

Table Le=Computation of antual precipitation at altitude south of Lander, Wyo. based on snow surveys

Middle Fork Precipitation Blue South Sawmill Percent of Middle Fork
- Ridge Pass Glade
Water | Nov | Dec [Jan |Feb |Mar |[Apr |Sum vater water water Blue South | Sawmill
Foar content content content Ridge | Pass | Glade
(:I.nchus (mhels (:lnchals

1941 | 2,01 | 0,83 [ 0,02 [ 062 | 2458 | 6002 { 12,07 | 23.8 .0 1049 w, | ns | e
1942 | 0el3 | 0492 | 075 | 0492 | 1404 4406 T 8.7 5e2 175 215 128
1943, | 2655 | 0,08 | 2485 ] 0,21 | 1.13 6482 171 1949 9e3 250 292 136
1944 | 0e59 | 1e50 {1003 | 1oll | 2465 | 6431 ]13.19 19.3 17.0 15,0 L 129 1L
1945 152 | 0055 | 0a5L | 0060 | 157 | 5450 1 10438 17ebs 18.1 1345 168 . 74 130
1946 | Lo43 | Oukds | Oelidy | 0018 F 1452 4eOL 9.0 13.8 Lol 225 345 102
1947 | 1423 | 0418 | 0636 | 0,59 | 1,18 354 11,2 1349 L5 316 393 127
1948 138 | 084 1059 | 1401 482 9e3 92 640 193 191 125
Average percent, 194l-i8 198 232 19
Computed precipitation based on Middle Fork precipitation 192/4~48 3645" | 43.0" | 22,00
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Such a group was found in Idaho: Kellog, alti-
tude 2,305 feet; Avery, altitude 2,500 feet;
Wallace, altitude 2,770 feet; and Rolsnd, al-
titude 4,150 feet. These station-average an-
nual precipitations, plotted against altitude,
give a linear relatlionship with a slope of 12
inches preclpitation increase per 1,000 feet
increase in altitude. Lee 4/ found an indi-
cated increase of 5 iInches per 1,000 feet in
the mountalns west of Owens Valley in Califor-
nia with a linear relationship between precip-
itation and altitude.

The foregoing facts are mentioned to indi-
cate that substantial evlidence exists to war-
rant the assumption of linear increase of
precipitation with increasing altitude, and
that the 50-inch precipitation computed for
12,000 feet has some verlfication.

A study based on Ft. Washakie precipitation
records and snow surveys gave & similar in-
crease of preclpltation with increasing alti-
tude as for the section Lander-Middle Fork,
and a study made for the western end of the
basin based on Dubols and T-Cross Ranch pre-
clpitetion data and snow surveys indicates
that the precipltation inc¢rease with altitude
i1s nearly 12 inches per 1,000 feet. The ahove
graphs of precipltation variation with alti-
tude are combined for comparison on figure 3.
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Figure 3.--Comparison of precipitation-aititude graphs for
sections of Wind River Range.

AVERAGE ANNUAL WATER LOSS
Flgure 4 presents a graph of the variation
'4~ﬁ€37 C. H., An intensive study of the
weter resources of a part of Owens Valley,

Californla: Water-Supply Paper 204, pl. 8,
1912.

of the average annual water loss with altitude
for the Wind River Range north slope. The
graph 1s not applicable for the south slopes
of the Owl Creek Mountains, as the losses are
greater there because of the more direct ex-
posure to sunshine. The loss variatlon graph
was determlined from the precipltation obtain-
ed from the previously described precipitation-
altitude graphs (using the value of precipita-
tion corresponding to the mean dralnage basin
altitude) and the measured runoff at the gage.
The loss-altitude graph 1s a composite curve,
drawn through the plotted points, determined
in that manner for all the streams of the
north slope of the Wind River Range.

VARIATION OF RUNOFF WITH ALTITUDE

The previously discussed precipitation-
altitude graphs are llnear above 9,000 feet;
therefore, runoff, the resldual, varies as a
stralght line with altltude above that eleva-
tion. This relationshlp 1is true if the assump-
tions outlined in the previous discussion of
the varliation of precipitation with altitude
are true. In thils study the runoff has been
consldered to vary directly and linearly with
altitude above elevations of 8,500 feet. On
thls basis topography determines the spacing
of the lsograms for areas of high altitude.

Altitude in 1000 fee$
L3

. va

. /

) 0 20 0 40
Total annvol loss In inches

Figure 4.--c6mpolito avero onnual loss
variotion with cititude oiong north,
side Wind River Range.

TOPOGRAPHY

A map of the 1,000-foot contours of eleva-
tion above sea-level was prepared for this
study to ald 1n the spacing of the 1sograms.
Data for construction of the contours were
obtained from Geological Survey quadrangle
msps, the Riverton Project Map,6/ the Casper
sheet of World Aeronautical Charts, and an
aerial mosiac. The contour map is only approx-
imately accurate for the areas not covered by

6 U. 5. Department of Interior, Bureau of
Reclametion, Rlverton Irrigation Project,
1939.



regular quadrangle maps, but it is of suffi-
clent accuracy for this study. The contour
map of the basin 1s presented on plate 2.

PLOTTING OF ISOGRAMS

The 1sograms plotted along the slopes of the
Wind River Range were spaced according to the
topography with the quantitative amount deter-
mined by the precipitation-altitude and loss-
altitude graphs applicable for the region. The
results were checked against mesasured runoff
on 'individual drainage areas. The slope drain-
.age from the Owl Creek Mountains into the
‘Wind River Basin has not been gaged; 1sograms
wera located along this region in quantitative
amount by estimate based on the runoff from
South Fork Owl Creek, and the spacing was gov-
erned bty topography. Isograms for the low-
altitude, arid part of -the basin were estimat-
ed on the basls of a few scattered records,
by a fleld reconnalssance, and by the aid of
topography and climatic data. The complete
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average annual runoff map for the Wind Rlver
Basin 1s shown on plate 1. Isograms of 0.25,
0.50, 1.0, 3.0, 5.0, 10.0, 15.0, 20.0, 30.0,
and 40.0 inches have been chosen for the plot,
as they give a representative spacing. The
area within the 0.25 inch 1sogram has average
annual runoff less than 0.25 inch, but 1s be-
lieved to have more than 0.10 inch average
annual runoff generally.

ACCURACY OF MAP

A flgure of average annual runoff computed
for the dralnage area above Boysen Dam by
planimetering the areas bounded by the 1so-
grams on plate 1 agrees very well with the
long-term average runoff measured at the
Thermopolls gage after sultable irrigation
diversion corrections are made. The runoff
map 1s considered to be of good accuracy in
expressing the average annual runoff from the
mountains bordering the basin and of falr
accuracy in the arid part of the basin.
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