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I ABSTRACT

I

I
r A mesoscale network of precipitation gages in and near the Truckee

River Basin is described and methods of measurement are discussed.

I Precipitation data for the period 1968 through 1982 are tabulated (Appen-

I dix A) in inches of water for each month and year together with mean

T- values for the 1.4-year period. (English units are used and the water

I year is defined asl Julythrough 30 June). Finally a series of isohyetal

maps and relevant togographic maps are included in Appendix B to show the

I estimated spatial pattern of average annual precipitation.
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I NTRODU CT I ON

0n 6 February 197g the Atmospheric Science Center (ASC) of
the Desert Research Institute (DRI) was authorized by the hlashoe

Council of Governments (tlC0G), now the Regional Planning Agency
(RAPA), to proceed with a proposed project entitled "Measurement,
Tabulation, and Graphical Analysis of Rain and Snowfall and

Associated Climatological and Hydrological Data in hlashoe County
and the Truckee River Basin," The agreementn dated 23 January
1979, stated the fol I owi ng obj ecti ves :

'1. Maintain and expand a mesoscale network of precipitation
gages to obtai n quanti tati ve rai n and snowfal I measurements i n

the mountainous region of lljashoe County, Nevada and the adiacent
area of the Truckee River watershed in California.

2. Tabulate historical data from sites in the DRI mesoscale
network for the period 1966 to the present.

3. Analyze data on precipitation, snowpack and related
climatological data in the form of areal and temporal distribu-
tions of these quantities in the Truckee River Basin and adjacent
areas of l'lashoe County.

The sponsorship of tdC0G provided a fu1 l -time assistant dur-
ing a nine-month period in 1979 to reduce and tabulate precipita-
tion and snowfall measurements made in the period 1958-1979; to
maintain the Lake Tahoe-Truckee River network of precipitation
gages during the late winter and spring of 1979; and to install
additional recording gages in and near the Truckee Meadows area
during late fall of 1979. The contract was extended without
funding to the summer of 1980 to allow for delays in the refur-
bishing of the additional gageso and to permit the expansion of
the network and the measurement of rain and snowfall throughout
the strong 1979-80 season.

A second phase of the project was intiated in December 1980

with work to begin in January 1981. The principal task, to be

accomplished with the advice and support of the l,later Resources
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Division of the U. S. Geological Survey in Carson City, was to
prepare isohyetal maps of average annual precipitation in the
Truckee River Basin. This contract provided funds for an assis-
tant climatologist to compile data needed for the ana'lysis, to
assist in maintenance of the DRI nesoscale precipitation gage

network in 1981, and to conduct a hydrological s'urvey of wells
in t,{ashoe Valley during the summer of 1981.

This report presents the results of the extended project.
The text discusses the DRI mesoscale precipitation network and

the principal results through 1982 and it describes the expanded
precipitation gage network. (The network is a cooperative enter-
prise of the Nevada l{eather Watch, the Northern Nevada Branch of
the American Meteorological Soci€ty, the Desert Research Insti-
tute, and the National ldeather Service.) Appendix A contains-
detailed tabulations of the data and other related information,
and Appendix B consists of the isohyetal maps of average annual
precipitation. Following this is a list of References and a

Bibliography of relevant reports, maps, and other data sources.
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TOPOGRAPHY AND CLIMATOLOGY

The Lake Tahoe-Truckee River drainage area lies partly within
the central Sierra and partly within the western edge of the
Great Basin. The central Sierra, as distinguished from the
northern Sierra and the southern (or High) Sierra, extends from
Yuba Pass on the north to Sonora Pass on the south. 0n its
western slope it comprises the watersheds of the Yuba, American,
Mokel umne and Stani s I aus Ri vers whi ch fl ow i nto the Great Val I ey

of California. 0n its steeper eastern slopeo the central Sierra
comprises the headwaters of the Truckee, Carson and telalker Rivers
which flow into Nevada lake basins -- Pyramid Lake, Lake Lahontan,
the Carson Si nkr drd ldal ker Lake.

The area surrounding Lake Tahoe, the largest body of water
in the Sierra, is of relatively high relief. The lake itself,
at an elevation near 6200 ft. is drained by the Truckee River
which descends to 4400 ft. in Reno enroute to Pyramid Lake.

Besides the lake, othernearby flat areas are large valleys to
the north which contain several reservoirs near 6000 ft. e'leva-

tionr drd the valleys east of the Carson Range near 4500 ft. ele-
vation containing Reno,Washoe Lake, and Carson City. Surrounding
Lake Tahoe, the upper Truckee River, and the high meadows are

relatively high mountains, the Sierra on the west with crests of
8000 ft. to 9000 ft., and the Carson Range on the east with
higher crests of 9000 ft. to 10,000 ft.

The weather in the area surrounding Lake Tahoe is influenced
mainly by air masses from the Pacific. Cyclonic storms bring
precipitation generally in the period 0ctober to June with maxi-

mum amounts in the winter months (December to March). The months

July through Septenber are usually dry with occasional periods

of thunderstorms in moist, tropical air from the southeast.
There is great variability in precipitation from year to year'
often of the order of 50 percentn and even greater spatia'l varia-
tion as a result of oreigenic effects. The average annual
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precipitation varies from less than 7 inches in Reno and vicin--
ity .to more than 70 inches on the west slope of the Sierra.
Snowfall often exceeds 400 inches per year on the higher eleva-
tions where it comprises 60 to 90 percent of the total precipita-
tion, Because of heavy forest cover over much of the area, the
snowpack is retained for a long period extending into summer,
resulting in uniform streamflow. The average water content of
the snowpack on 1 April varies from 20 to 40 inches between 6000

and 7000 ft. and 40 to 50 inches above 8000 ft. When extensive
flooding occurs it is usually the result of heavy warm rains in
December or January of some winters.

The air flow is predominantly westerly; wind speeds are
light most of the time but approach gale force over ridges in
big storms. Sunshine is abundant most of the year and averag-e

temperatures are moderate. The biggest temperature variations
occur in the large valleys where the diurnal range is of the
order of 30 to 40of nuch of the year. Fog forms frequently dur-
ing storms on the west slope of the Sierra and between storms
in the valleys east of the Sierra crest. During most of the
year the air is exceptionally clear with visibility of the order
of50 to 100 miles.

The geographical features of the Lake Tahoe-Truckee River
area are shown in CSAA maps of the Lake Tahoe, Reno and Carson
City areas, and in the USGS l5 and 7.5 minute series of topo-
graphic quadrangles. Further information on the climate is
discussed by Houghton, Sakamoto and Gifford (1975): Nevada's
t,leather and Cltmatq. Current climatological data and descrip-
tions of recent weather events are found in the quarterly
publ i cation, Nevada t^leather hlatch (lglA-81 ) .
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STORMS

Characteri sti cs and Mechani sms

The heavy precipitation which is experienced in the Sierra
Nevada during the winter half of the year falls from clouds
associated with frontal and cyclonic storms which approach
California from the Pacific 0cean. The clouds form over the sea

in moist, ascending air currents of maritime tropical or maritime
polar origin. They develop further and precipitate with greater
intensity in stronger ascending currents over the land. These

vertical air currents are complex in time and space because they
result from a variety of mechanisms: general ascent produced

by widespread convergence in cyclonic flow; more intense lifting
in frontal zones; strong oreigenic lifting on the windward slopes
of hi I I s and mountai ns; and thermal convecti ve i nstabi I i ty tri g-

gered by the ascending motion.
Houghton (1969) discussed the various rainfall regimes in

the Great Basin. In western Nevada the Pacific regime is domi-

nant but the Continental regime is often present in late spring
while for several days during most summers the Gulf regime brings
thunderstorms to the area. A series of articles by Klieforth
(1977-79) describes the synoptic scale storms and associated meso-

scale phenomena experienced throughout the year in western
Nevada and eastern Cal iforni a.
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Storm Typeg

Fi ve pri nci pal "winter"
are recognized according to
by Smith, €t al (1979):

through
ification

May) storm types
system suggested

( Impl ies only1) High latitude front and

mari time pol ar ai r. )

upper trough.
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(2) Mid-latitude front and upper trough. (Mainly maritime
polar air with some maritirne tropical air lifted by

occl usi ona'l processes. )

( 3) Low-l ati tude front wi th deep upper trough. ( Impl i es

mai nly mari time tropi cal ai r. )

(4) Confluent air masses. (Generally maritime polar and
maritime tropical air masses brought together over a

region along a frontal surface with tropical air
contri buti ng most of moi stu re. )

(5) Cold cyclone.
mari time pol ar

(Mostly
air with
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conti nental polar or modi fi ed

little or no frontal activity.)

Storm Duration and Magnitude

A storm period is defined as the time between the beginning
and ending of nearly continuous precipitation at stations in the
Sierran €. g. n Blue Canyon or Soda Springs. The average duration
of Sierra storms is 30 to 35 hours.

An arbitrary classification of the magnitude of storms is
based on the amount of precipitation measured at BIue Canyon or
the greatest amount measured at any station in the Lake Tahoe-

Truckee River area. Storms are classified as light if the mea-

sured precipitation is less than 0.50 inch of water, moderate if
the amount is between 0.50 and 2.50 inches, and heavy if it
exceeds 2.50 inches. A further breakdown of storm magnitude is
given in the following table.
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Cl ass

c-
c

c+

B-

B

B+

A-

A

A+

D:

E:

F:

Ranse ( i nches)

<.10
.10 - .30
.30 - .50
.50 - l:50

l.l0 - 1.70
1.70 - 2.50
2.50 - 3.50
3.50 - 5.00

>5.00

Ave ra ge
in. mm

.05 I

.20 5

.40 l0

.80 20

I .40 35

2.10 53

3.00 75

4.25 I 08

6.00 I 50

No measurements made

Cl imatol ogi cal data not avai I abl e or i ncompl ete
No preci pi tati on at any s i te

Similarly it is useful to categorize precipitation intensity
according to the amount which is recorded in one hour. Accord-
ingly, light precipitation is 0.01 or 0.02 inches of water per

hour, moderate 0.02 to 0.16 inches per hour, and heavy 0.16 to
0.32 per hour; amounts over 0.32 inches per hour are very heavy.

It is worth noting the frequent occurrence of what might
be called "negative" storms or "snow-eatersrr -- storms with little
precipitation but strong, dry winds which evaporate water from
moist surfaces. Also big storms with strong winds with or with-
out precipitation often combine with topography and vegetation
to bring about a local redistribution of the existing snowpack.
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MESOSCALE AND SYNOPTIC LABORATORY

The Synoptic Laboratory of the Atmospheric Sciences Center
is concerned with analysis of past and present weather in the
southwestern United States. Most of the data for current analy-
sis, case studies and forecasting are obtained through the
cooperation with the National l,leather Service 0ffice at Reno

International Airport. However, facilities at the ASC laboratory
include facsimile and teletype machines for receipt of regional
upper air soundings, ilrilFs and cross-sectionsr hourly weather
reports from surface stations including weather radar observa-
tions, pilot reports, etc,, and measurements from electronic
mountaintop weather stations. This climatological data is
stored in the Sage Building. The ASC archives include the
following data from 1965 to 1983: Daily hleather Maps, annotated
teletype sequences and facsinile maps, Sacramento weather radar
plots, cloud photographs, and a log of daily weather observations.

Associated with the Synoptic Laboratory is a mesoscale net-
work of weather stations and precipitation gag'es in the mountains
surrounding Lake Tahoe and the Truckee River basin" Rain and

snowfall are measured after each storm at about 50 sites, some

20 of which are equipped with recording snow gages of the heated

tipping*bucket type. 0ther instruments include maximum-minimun

th.ermometers, hygrothermographs, barographs, snow boards, and

remote recording weather stations. A major activity in the
laboratory focuses upon the analysis of the spatial and temporal
vari.ation of precipitation and associated mesoscale weather
phenomena oyer the Central Sierra.
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THE MESOSCALE NETt^IORK

The network of precipitation gages had its beginning in
1965 with the installation of the Slide Mountain weather station
at 9,650 ft. on the crest of the Carson Range between Lake Tahoe

and Reno. (Its predecessor was the Mt. Rose 0bservatory at
10,880 ft. , establ ished and mai ntai ned by Dr. James Church of
the University of Nevada in the early 1900's). The remote-
recordi ng Sl i de Mountai n station began operation on 7 November

1965 and has operated successful'ly duri ng most of the succeedi ng

l8-year period. The wind velocity and air temperature data from

that site are the only synoptic weather reports from the crest
of the central Sierra. A second electronic weather station was

installed on Peavine Mountain in 1970.

During the winter of 1965-66, severa'l precipitation measur-

ing sites were established at about mile intervals along the
eastern slope of Nevada State Route 27 (Mt. Rose Highway)' In
March, 1 966 four heated ti ppi ng-bucket snow gages wi th recorders
were installed at four sites between 5,700 ft. and 8,280 ft.
near the Mt. Rose Highway on the east slope of the Carson Range.

Additional measuring sites and gages were added in 1967, and

several more have been installed at new sites since then.
The mesoscale network monitors an area of about l'000

square miles. Fig. I shows the locations of most of the record-
ing gages. The major purposes of these measurements are to
gather basi c background i nformation on the natural di stri bution
of precipitation from different types of storms in this mountain-

ous area and to evaluate possible downwind effects of cloud

seeding projects in the central Sierra.
The instrumentationo techniques of measuremento mainte-

nance problems, logistic aspects and reduction of data are dis-
cussed i n the fol I owi ng sections.

I
T

T

I
t
I
t
t
t
t
I
I
'l

I
I



I

I
(

\
\$QQgr

-t!S6&ub
srv\.

s\

-i.
t-a

Kr(T

I
I
I
I
I
I
I
I
I
I

Reno

\

lrJ

.(9jz
\
t*\*

-o
v)
q
-/Q,/

vrr

ffi
<?:,iVII
,a \-/1\ I

\

lrsr-Btfrir

t
Fo\9

".;\*

i, \,..'
A-re9

?
o
L

srV rcvln
,."".{.\dt tt lgr.'

M.r&a

Yrc

9
(n
u
*
7

L.4r'
Dortr
P.ir

o!r

s0
Sod.

-'g .
tq

(\\.,
\
\
t

\Ys

9rr3'---]i**$Jo.,
fV" ,; r

x g!Y' i' i
'l'^* tJG /7{n Vr
- ,'A$fd. nerlr'- V ?vi'shi.citt
' ,u rw\uL 

-6 
(a

.i vlf6Flr^1.r*VrQlfi.1/-^.-^. v\
rt €,..'.?SlJ 0 I'ltF"" i; ...v I s tt( t(t\-FL I.- lI fi )l \\\ .

[:$'i-W ,i .,j, L<--- ,,
r\\l

')n 'r-- t'"'- /

c&t

LAKE
TAHOE

t
I
t
I
I
T

I
I
t
I
I
I
I
I
I
I
I
t
t

FIGURE 1: l,hp showing the location
mesoscal e preci Pitati on

of the rnasurement sites in the
gage network.
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SITE LOCATION IN MOUNTAINOUS TERRAIN

Among the probl ems and cons i derati ons i n establ i shi ng a

mountain precipitation network are accessibility of sites,
representaiEi veness of the data, spati al separation and temporal
requirements, as discussed be'low.

l. AFcessibility -- hJith the intention of measuring pre-
cipitation after each storm, drd because of the necessity of fre-
quent maintenance for recording ga9es, it was desirable to place
the sites as near to existing all-year roads as possible. The

minimum diFtance from the highway for site location was deter-
mined by the desire to make the instrument and measuring devices
nearly invisible to the public and keep them beyond the reach
of debris from rotary snowplows

0wnershi p of the 1 and on whi ch the measuri ng s i tes are
located varies greatly. Many are on U.S. Forest Service land,
several are on right-of-ways belonging to the Nevada State
Department of Transportation, dId many are on private land
bel ongi ng to i ndi vi dual owners or corporations. Permi ssi on for
the use of these sites was obtained from each owner and their
cooperation is gratefully acknowledged.

2. Representativeness -- It is necessary to select loca-
tions where winds are not excessively strong, i.e,, where the
preci pi tation fal I s more nearly verti ca1 1y than hori zontal ly.
0n the other handn too much shelter such as overhanging vegeta-
tion has to be avoided also. Genera'lly, the sites chosen are

those in which the vegetation, whether sagebrush, deciduous
trees or conifers, provides sufficient "roughness" to serve as

protection from gale winds but at the same time does not extend
more than a maximum angle of about 45o above the gage. Sites
which do not meet these criteria, where serious drifting occurs

or which are leeward of natural obstructions, are so0n

abandoned.

I
t
t
t
t
T

t
I
t
t
I
I
I
I
I
t 11



I
I

I

3. Spatial Separation -- In an area where large gradients
in precipitation amounts are commonly observed, it is necessary
to discover empirically what a suitable distance between gages

should be. This is simply defined as the density necessary to
interpolate with reasonable confidence between measuring points.
In some areas, such as the Mt. Rose Highway with itg large range
of elevation, sites about a mile apart seem necessary. In
other areas where elevation changes are much less and precipita-
tion gradi ents consequently I ess, a spaci ng of about 5 mi I es

seems suf f i cient. This 'i s not to inp'ly that an optimum meso-

scale network exists; there are large areas between roads where

measurement sites are needed but installation is prohibited by

economic and logistic considerations.

4. Temgoral Considerations -- Recording gages are located
at several sites for the purpose of establishing the time of
occurrence and rates of fall of precipitation in different
parts of the area. Fronts and precipitation bands within maior
storms often traverse the area and their movement and change

of intensity can be traced using recording gage data.
The placernent of recording gages is further influenced by

power availability and their spacing is influenced by their
reliability; in some areas where recording gage density is
greater than in other parts of the network, the partial redun-
dancy of measurements compensates for frequent equipment failures
The timing of site visits is determined by the intervals between

storms, the need to conplete most of the tasks in day'l ight and

the time required to reach a'l'l sites, a factor which varies
greatly with the season, snow cover and road conditions.
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NON- RECORDI NG MEASUREMENTS

1. Rain Cans -- In an area where precipitation can occur
as either rain or snow, where snowfall amounts are often great,
and where measurements cannot be made daily, it is necessary
to have a dual system of measurements. For I iquid preci pi ta-
tion or snowfalls of the order of a few inches,6" diameter,
7" high cans are used. These are placed in simple wooden

holders which are set on the ground and later, as the winter
season progresses, are set on top of the snowpack. Both the
can and hol der are pai nted si I ver to mi nimi ze sol ar heati ng.
If the can precipitation is liquid at the time of the site visit,
it is measured directly in a graduated cylinder and the empty

can is replaced in the holder. If the precipitation is frozen
as ice or snow or as a mixture of liquid and solid water, it -is

removed, covered with a plastic bag bearing the site designation,
and placed in a 6-can collection box which is subsequently
brought into a warm room for melting prior to measuremento and

an empty can is put in the holder.
Measurements of the liquid precipitation are made in

milliliters (ml). The diameter of the can is such that the
conversion factor used to obtain the amount in inches is
2.l5xl0-3. Thus, 1000 ml or 1 liter equals 2.15 inches. Each

can has a volume of 3.2 liters and can contain almost 7 inches
of rai nf a'l I bef ore overf I ow occurs .

The can has to be kept in a nearly vertical position atop
the snowpack in order to be prepared for the rain-on-snow
events experienced frequently in the Sierra. If the interval
between storms is relatively long and accompanied by thawing
temperatures, strong winds or both, it is necessary to visit
the site to re-set the holder which may become tilted as a

result of erosion of the supporting snow surface. During most

winter weather between storms, the can remains properly upright
for about a week on the old snow which has been packed around

T
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the holder to retard erosion, To avoid losing it after a heavy

snowfall, it is marked by a 6-foot tall, I x 2u green-tipped
si I ver stake on i ts northeast corner, i. e. , opposi te the pre-
vai 1 ing southwesterly wind. At a few sites, standard 8" cans

are used instead of 6" cans. Fig. 2 shows a 6" can in place.

2. Snow Boards -- To measure storm snowfall amounts more

than a few inches in depth (which cause bridging in the 6"

diameter cans and consequent undermeasurement), 2 x 2 foot Snow-

boards of 1/4" or 1/2" plywood are p'laced on the bare ground or
S now surface. These are al so pai nted s i I ver to retard sol ar
heating and premature me'lting of the snow. The new sn0w accumu-
'lation of the board is cored by a 6" diameter can which is
then ri ghted and pl aced i n the carryi ng box wi th a p'lasti c bag

over the top to prevent evaporation during overnight melting
i ndoors. The pl asti c bag i s I abel ed accordi ng to the s i te
designation and whether it is a can or board measurement.

After coring of the board during which the depth of new

snow is measured with a stick graduated in tenths of an inch,
the board is placed on the undisturbed snow surface with its
top level with the surface of the snow and marked by another

6-foot stake on its northeast side. If the depth of new snowfal'l

is greater than about l0 inches, a Mt. Rose sampling tube with
cutting edge is used instead of a can to take a core. In this
case, the conversion factor used to obtain the amount of liquid
precipitation in inches from a measurement made in ml is

o
3.53x10-"; thus 100 m'l = 3.53 i nches.

Just as it is necessary to re-set cans on the snow surface
when inter-storm weather affects the snowpack, so it is impor-

tant to re-set the board if its top surface is not level with
the snow surface. 0ccasionalty on warm spring days following a

snowstorm, the board will sink an inch or two into the soft
layer of new snow. Then when a Subsequent snowfall occurs
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FIGURE 2: 6-i nch prec'ipitati on gage,
(Eagle Drive, Incline).

hol der and stake 'in pl ace at S'ite t.l
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with any wind, the board will over-measure the new snow. 0n the
other hand, if rain or strong winds precede a new snowfall n the
snow surrounding the board can be eroded, leaving the board on

a pedestal. Then if a new snowfa'l'l occurs with any wind, the
board will under-measure the new snow. Thus it is not suffi-
ci ent to vi si t network s i tes only after storms; frequently vi si ts
have to be made prior to a new storm to ensure accuracy of
measurement. Figs. 3 and 4 i'l lustrate typica'l sites.

3. Snowpack Surveys -- At each site in the mesoscale net-
work, a lZ-foot long, 2 x 2" silver painted snow stake is
placed vertically in the ground to a depth of about .|8" 

and

marked at 6" intervals from rr0rr at ground level to l0 feet.
These are used to monitor total snow depth and to mark the
location where periodic snow cores are taken, using the Mt. Rose.

sampler to determine the water content. At remote locationsn
the water content is neasured by weighing the sampler containing
the snow core and then weighing the empty sampler, the diameter
of the 'latter bei ng so chosen as to permi t the di f f erence i n

weight to be read on the scale in inches of water. The aluminum

sampler consists of detachable units, each 30" lor9, with a

movab'le handle and with a steel'.cutting edge on the primary unit.
At elevations above 8,000 ft. in some seasons, it is necessary

to place extensions on the snow stakes. The maximum depth at
any site in the DRI network so far has not exceeded 17 ft.
Information from snow surveys made on or near the first of each

month from December through May are given to the Snow Survey

Supervisor of the Soil Conseryation Service in Reno for publi-
cati on.

4. Problems and Errors of Measurement -- Very little loss

of data has occurred because of vandalism. Human interference
is rare and generally takes the form of innocent mischief: a

ski touring class tramples the new snow on the board, or a

I
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FIGURE 3: Can, snowboard and
Incline).

stakes on snov{pack at S'ite I,l ( Eag'l e Dri ve ,
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F IGURE 4: S'ite BS (Brockway
stakes, measuring
reconder box, and

Sunmi t ) showi ng ra'i n can , snov{ boa rd ,
equi pment , heated t'i ppi ng -bucket gage

stonage gage.

snow
and

trffi
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chi ld "borrows" the board to slide on the snow. Destruction of
equipment is usually caused by natural disasters (one site was

buried by an avalanche, another was burned over in a forest
fire) or by accidents such as when an 8" can and holder were
crushed by a truck.

In almost all cases, it is possible to determine from the
can and board measurements the amount of solid and liquid pre-
cipitation that has fallen at a site. If it has been all raino
the can amount is the "true" value; if all snow and no melting
or evaporati on has occurred, the board measurement i s usual 1y

taken for the "true" value. After'l ight snowfalls of 2" or less
foll,owed by warm weather in spring, the snow sometimes disap-
pears from the board by melting before measurement, whereas the
same amount of snow which fal'ls in the can is retained and taken
as the "truett value.

When mixed rain and snow occurs, usually in the form of
rain first, followed by snow as colder air fo'llows a frontal
passdge--, and the snowfall is not greater than about 6", the
can measurement is usually greater and is accepted as the "true"
value. If rainfall occurs after a substantial fall of snow,
and before a site can be visited, the new snow can absorb a

considerable quantity of water before runoff occurs from the
board. It is only in the case of a substantial rainfall fol-
lowed immediately by a heavy snowfall that uncertainty exists
and under-measurement is possible. Even then it is often
possible to arrive at a reasonab'le estimate of the two amounts.

At some sites above 8,000 ft. in the Carson Rangen only
snow boards are used after the first heavy snowfall of the
season. The main reason for this economy is to shorten the
time-consuming task of digging out cans and holders after each

snowf al I . A'l though 90 percent or more of the winter preci pi ta-
tion at these sites falls in the form of snow, the amounts from
occasional rainfall may be lost and thus the cumulative total
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precipitation for the season may be underestimated. The water
content of snowpack cores can be used to retrieve the precipi-
tation that had fallen between visits to that site if the inter-
val is two weeks or longer.

5. Logistics of Site Visitation -- The principal vehicle
used by the fi el d meteorol ogi st i s a pi ckup truck equi pped

with 4-wheel-drive and snow tires. In the truck bed are wooden

boxes containing empty 6" cans, extra snow boards and stakeso a

ladder, snowshoes and a square-ti pped shovel for di ggi ng out
cans, boards and i nstrument shel ters. The average annual mi I eage

for the truck which is used mainly within the network area is
about 15,000 miles. The total road distance to all sitesn if
one were to visit each in turn from Reno in the most effici.tt
manner, is about 320 miles. In practiceo not all of the sites
are visited after each storm; some are inaccessible by road at
times and some require more attention than others.

It is possible to visit all of the sites in one long day

in the fall; it requires two days when almost all of the precipi-
tation is in the form of rain and the ground is free of snow.

At least three days are needed when snow has fallen at most

si tes. For about five months of the season, showshoes or skis
are used to reach the most remote sites.

The task of maintaining the mesoscale network and measur-

ing precipitation requires about 800 man-hours from 0ctober
through the following May. The rnaior deterrents to the pursuit
of this enterprise are adverse weather and, occasionally, other
commi tments .

6. General Results of Non-Recording Measurements -- For

the past several years, measurements made of storm precipitation
in the Lake Tahoe-Truckee River-Reno-Carson City area have pro-
vided basic climatologicat information on the temporal and
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spatial distribution of rain and snowfal I within an area compris-
i ng about 1 ,000 square mi l es. Resul ts of genera l i nteres t i ncl ude

those noted briefly below.

r The average density of newly fallen snow is O.l7 9 cm-3,
i.e., l0 inches of new snow containsn on the average, 1.7
inches of water. (This is in contrast to densities nearer to

_? -?0.05 g cm'commonly found in the Colorado Rockies;0.30 g cm-"
often found in the Cascade Mountains of 0regon; and 0.lO 9 cfi-3,
the ratio most frequently used to convert snow depths to water
equivalent. )

r At an elevation of about 6,500 ft. above sea level, 50%

of the annual precipitation falls in the form of snow; on the
west slope of the central Sierra, the 50% snowfall level is about
500 f t. 'lower, whi I e al ong the eas t s I ope of the Carson Range,

it is about 500 ft. higher. At elevations about 8,500 ft. snow-
fall comprises more than 95% of the precipitation which falls
during the period October through May, and snot,tl covers the
ground for more than half of the year on the average. Conse-
quently, the water content of the snowpack at these higher ele-
vations from December through April can be used to approximate the
cumulative seasonal precipitation.

. The greatest annual precipitation and the greatest amount

for most individual storms falls at the highest elevations.
Some new cl imatologi cal records for Nevada have been establ i shed.
These include the following published in h|eatherw!5e (1971 and l98l

Greatest Snowfal l:
24 hours 25.0 in., 20 January 1969

Single storm 75.0 in., 18-22 January 1969

Calendar month 124.0 in." January 1969

Season 323.0 in., 1968-69
(All at Site G, Mt. Rose Resort, 8,280 ft.)

Note: Some of these records were broken during the winters of
1 98I and I 982-83.
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*Greatest 
Snow Depth:

173.0 in., I March 1969

(At Site A, Tahoe Meadows,8,540 ft.)

r The density of the winter snowpack increases throughout
the season from near 0.20 g cm 3 after the first fall storm to
about 0.56 g cm-3 in late spring prior to melting. The rate of
maturi ng depends upon the distri buti on of storms throughout the
season and the occurrence of warm weather episodes including
rainfall.

r Two-dimensional southwest to northeast profiles of storm
precipitation over the Carson Range have shown that the ratio
of the amount measured at the crest, near 9,000 ft., to that
measured in the leeward valley, below 5r000 ft., varies accor-d-
ing to the wind velocity and the thermal stability of the air
mass. Closed cyclones with general convergence and ascending
motion are associated with ratios of about 221. Storms with
strong westerly wind components produce the greatest orogenic
effect on precipitation distribution which often results in a

ratio of 2021.

7. Reduction and Tabulation of Precipitation Data -- A

maior task of this project was to organize the non-recording
gage precipitation, snowfall and snowpack measurements of the
past several years in the DRI mesoscale network. These data
are tabulated in Appendix A. Data from a total of 37 sites
are included. The site designations, locations, elevations,
and periods of record are listed in Table l, and an example of
these tables is presented for Site A (Tahoe Meadows) in Table 2.

This record was broken during the seasons of l98l-82 (175
inches) and 1982-83 (200 inches).
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I
SITE LOCATION

ELEVATION
FT

WARS OF
RECORD

PERIOD OF
RECORD

I
BLU

SO

DO

SV
TA
BS

4rA
TRS

EM
SA
SI
BO
EK

RNO

VI
CC

^gs
GL
LV
3r
FT

fttllz Ilo'lI a.l
I R/l
| 2.1
I o'l
I ax'l
I IUII c'lIta

U

v
W

z

T

I

T

I

BLue Cutyon [iz,port
Soda Springs LE
Donner MemoriaL Papk
Squatt VaLLey Ei.ye Station
TaVne City
Broelaay SuMrLt
Imtckee-Tahoe Aizport
Tntckee Rutger Station
Hobatt Mi.LLs
Sagehen Creek
Si.ernaoi,Lle Ranger Station
Boea
NontVaest Renol
Rera Ai,zport z
Virginia Ci,ty
Catson City
Spooner Swwrit
Glenbrook
Little VaLLey
Clnff Raneh
Erqtkta'n" Cli,ff Ranch
Dauie Cveek Patk
Jet,U.S. 395 & NV 27
Sage Bend
Lancer-
Whi.tes Creek
Eoergneen EiLLs Road
Jones Cveek
RNR lest Si,te
Mowtt Rose Bo?iL
Sl<y Tauem,
Mt. Rose Resort
Toltoe Mealous
tlpper IneLine
ApoLLo Way
EogLe Driue
Ihird & IneLi,ne Cneeks

5250
6 886
5937
6240
6230
7200
5900
5995
5850
6340
4975
5575
4600
4404
6340
4651

726..4"
,QEL.:
6540
5265
5250
5L60
4590
4820
57LA
5670
5700
6000
6400
7400
7620
8280
8540
8000
7300
6860
6235

42
38
28
20
72
L5
L5
99
L3
28
72
92
L5

LL2
4L
85
L4
39
L4
L5
75
L5
L5
L5
L5
75
L5
L5
75
L5
L5
15
L5
JA
L5
70
L5

7940-L983
L945-L983
L955-L983
1.962-L983
L910-L983
L968-L983
7968-7983
1"883-7983
1970-1983
1.955-L983
L91.0-1983
L890-L983
L968-L983
L870-L983
L94L-L983 -

L897-L983
L969-L983
L943-L983
1969-19B3
L968-L983
1968-1983
L968-L983
7968-7988
L968-L983
7968-L983
L968-L983
L968-1983
L968-L983
L968-1983
7968-L982
L968-L983
7968-L983
L968-L983
1968-L983
L968-7983
L968-L978
7968-L983

I
I
I
I
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TABLE l.: Sites for which average nonth'ly
are tabulated in Appendix A.
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TABTE 2

SITE L--Tahae Meadpt'ts

I
I

I
I
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I
I
I

sepAug,Jul

MONTHLY AND ANNUAL PRECIPITATION

(Inches of t.later)

Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
YEAR

I 964-65

65-66

66-67

57-68

68-69

69-70

L970-7L

7L-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

T

t
I
I
I

.22 L.05 .33

.02 0 0

.02 0 0

.L8 .73 .92

.26 .L2 2.16

0 .05 .79

2.32 .37 0

.04 2.01 .73

2.01 2.97 1.80

.27 .02 .35

.68 .08 2.65

7.22 7.74 .02

.60 .36 7.75

.07 0 .43

1.19 4.96 14.L3( 37 12 3.08 2.86

2.17 2.39 17.57 1.7.44 3.79 4.99 5.57

L.64 7.83 79.50 4.97 7.3870.27 3.06

L.78 4.78 12.37 3.56 5.24 .84 7.65

4.45 8.36 9.26 L3.L9 7.40 4.40 .65

2.86 73.64 7.06 7.85 3.90 7.87 10.55

.03 5.24 6.80 4.8077.26 14.74 5.93

3.65 2.50 .80 L.93 4.50 4.49 1.36

7.16 1.40 .L0 5.65 6.17 4.19' T

.53 7.07 13.68 76.5970.07 6.72 4.36

0 4:08 4.24 L0.0374.92 5.66 6.09

3.53 3,00 76.73 75.37 71..77 5.19 4,75

1.02 1.27 5.78 77.46 2.49 5.06 7.49

6.00 77,32 16.72 9.88 7.99L7.84 10.60

0 3.68 84.00

0 2.69 44.57

4.94 .79 54.34

7.42 7.23 40.70

L.76 .94 52.35

.07 0 54.04

1.46 .59 58.94

.75 .09 22.25

5.72 7.85 37.36

L.48 .06 60.54

1.87 .31 47.3L

2.64 .84 65.60

3.03 0 33.77

.59 3.57 90.95

AWRAGE: .54 .6? .7? 2.74 5.98 9.86 10.98 7.72 6.72 4.15 7.77 7.19 58.1t2
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Summaries and examples

tables and figures at
order:

data at

of other data analyses
the end of this section

are presented in
i n the fol I owi ng

Tabl e 3: Annual preci pi tati on data--average, maximum

and mi n i mum tota I water, s nowf a I 'l and water content of
snowfall in inches at 28 sites in the Truckee River
bas i n, 1 969- 1982.

Table 4: Monthly, seasonal and annual precipitation
Site A, Tahoe Meadows in the 1981-82 season.

laLle 5: Precipitation and snowfall data ( i ncl udi ng

percent of precipitation as snowfall) for each month
and year, and the average value of these quantities,
for the period 1969-1982 at Tahoe Meadows. (t'lote
that thb 1982-83 data have been added, but that they
are not incl uded in the averages ).
Table 6: Snow survey data on or near I April at Tahoe

average val uesMeadows for l6 years (1960-83), and the
for that period.

Figure 5: Temporal accumul ati on of season preci pita-
tion (water content) and snowpack water content at
Site A (Tahoe Meadows) for the years 1980-81 and

I 981 -82.

Figure 6: Topographi c profi le,
itation in inches of water, and
pack water content in inches of
Rose highway between Lake Tahoe

395.

Tab I e 7: Snow s urvey measurements , depth
contents in inches near the first of each

l0 sites (0, N, M, K, G, Dn A, u, V and tl)
Galena Creek-Mt. Rose-Incl ine area.

and water
month for
in the
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8. Isohyetal Analyses -- The precipitation measurements
made during severa'l seasons are sufficiently complete in time
and space to permit the drawing of isohyetal maps for individ-
ual storms as well as for annual totals. (Note that the water
year is defined as I July through 30 June). Maps initially on

a scale of 1:62,500 (t inch - I mile) constructed for three
storms (8-10 July 1974, 9-12 January 1979, and 28-29 August
1979) are shown as examples in Figures 7,8 and 9. Maps of
average annual precipitation for much of the Truckee River
drainage are shown in Appendix B. The relevant U.S. Geological
Survey topographic map quadrangles included in the Appendix are
I i sted bel ow:

l5 Mi nute Seltlll- (1 :62,500, Contour i nterval 40 f t)

t
t
t
I
I
T

I
t
t
I
t
I
I
I
I

Mount Rosen NV

Virginia City, NV

Carson Cityo NV

Loyal ton, CA

Truckee, CA-NV

Dogskin Mountain, NV-CA

7.5 Minute Series (1:24,000,

Reno NW, NV

Reno NE, NV

Verdi, NV

Reno, NV

Vi sta, NV

1950

1950

I 956

1955

1955

1 957

Contour interval 20 ft)
1e67 / 1982
1967 / 1982
1967 / 1982

1967 / 1982

1975/1982

The analyses are in the form of clear-view overlays to be

placed over the indicated quadrangle. The lines of equal pre-
cipitation (isohyets) are drawn at intervals of two inches of
water on the 7.5 minute maps and at intervals of 2 to 4 inches
of water on the 15 minute maps. The choice of map scale and
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isohyet interva'l were based on considerations of terrain,
number of data pointsn and the gradients of annual precipita-
tion. The historical data used are shown on each overlay with
the decimal point indicating the location of the weather
station or measuring site; these data are the averages from
the DRI sites for the period 1969-1979, the long-tern averages
of varying periods (see Table l) for current weathen stations,
historical averages for sites (e.g. n Lewers' Ranch) no longer
in existence, and shorter-term measurements of several years
(e.g., those by the U.S. Forest Service in and near Dog Valley).

The isohyetal lines were carefully drawn for these data
and for what they suggested, in a general pattern, about the
rel ati onsh i p of preci pi tati on to el evati on. Thus the topo-
graphic contours were principal guidelines and the mesoscale
measurements in the Mt. Rose area suggested that similar patt-erns
prevailed in areas where there were few data points. The re-
sults of earl ier precipitation studies and isohyetal analyses
including those by James (1971), Van Denburgh et al. (1973),
Rush (1967), Rantz (Goodridge, 1980), and the Corps of Engin-
eers (1980) were all carefully studied. Special consideration
in the present analysis was given to personal knowledge of the
terrain featuresn storm winds, snowdrift patterns and vegeta-
tion types. For example, it is observed that much snow is
blown from the upper windward slopes and deposited on the lee-
ward sideo and thatr 0lt forested crests, rime ice accumulations
account for a significant local increase in precipitation.
tlith respect to vegetation, the types and distribution of trees,
especially conifers, guided the analysis. Among the conifers
at higher elevations, special note was made of those which are
indicators of relatively heavy precipitation or deep snowdrifts--
lodgepole pine (ptnus mutrauana), red fir (abi.es maqnifiea),
western white Pine (pi,nue nontieola), and mountain hbmlock
(tsuqa nertensiana).
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SEtsoN: l98l-82

I
I
I
T

I
t
I
I
I
T

T

SITS: Tahoe Meadows

sNowFAtL (vAx SNOW SURVEtr

TOTAL SNOII WATER AVERAGE TOTAL SNOW WATER TE}TP CUMI'IATIVE
PRECTP (IN) (IN) DE}ISI':Y DEPf!I (iN) (IN.) IIAX ITIN PRECIP

TABLE 4: I'bnthly, seasonal and annual precipitation data at Site A'
Tahoe Meadows in the 1981-82 season.

t
I
I
I
I
I
I
t

0l 6t 28 .01

.\UGUsT 0 84 30 .01

.FDGM6P .43 2.0 .50 .25 2 77 20 .44

SUI4HER IITALS .44 2.0 .50 .25 2 84 20

OCTOBER 600 2q.9 5-n6 .22 20 66 t0 6.44 -
ltovg\GlER 17 72 71 _0 l7-04 62 57 ? 23.76
NF'FM;E 72l6 63. O l3-84 .22 92 48 .Y 40.48

FiI.T TOTALS; 40.04 t 5] .9. 36.56 .23 92 oo -09

JTNI'ARY oaa R?2 q7R l6 17 R1 30.2 A9 -tc .36

.EBRUARY 7 -99 27.8 7 _99 .29 'tt7 lt0 41 .7 45 -14 58. 35

.!nacH 17.84 67 .0 't5.46 .23 I 38+ 117 50.8 46 76.19

:VINTER IOTATS 35.71 '157.0 33.23 .?l I 38+ 49 -18

APR:L '| 0. 60 33.0 7 .61 .23 175 175 72.9 86.79

I{AY .59 4.5 .59 '13 14? 142 69.7 87.38

JI'NE 3.57 72 74 8

S?RINC TOIALS 14. 75 37 .5 8.20 .22 I 75+ 74 8

?91R TOTALS 90.95 J56. !+ 78.49 .22 '| 
75+ 84 -18 90.95
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TABLE 6

Site A, Tahoe Meadows (8,540 ft. )

I April Snow Survey

T

Year

I 968

I 969

1970

1971

1972

1973

1974

1975

1976

1977

1 978

1979

I 980

l98l
1982

1983

Avg.

Date

3l March

28 March

I April
3l March

29 March

9 April
5 April

28 March

30 March

3 April
28 March

29 March

26 March

28 March

8 April
30 March

3l March

Snow
(in.)

71 .0

151 .0

84.5

I10.5
53.0

96.0

I18.0
139. 0

45.0

36.0

I17.0
108.0

137 .0

69.0

I 75.0

1.90.0

L06.2

blater
(in.)

29.5

67 .5

38.8

4l .9

24.7

43.5
(47.2)

53.4

15.4

10.0

54.0

42.7

56.2

23.4

72.9

80.0

43.8

Densi ty

.42

.45

.45

.38

.47

.45

(.40)

.38

.34

.28

.46

.40

.41

.34

.42

.42

.41
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I
I
I
I
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TABLE 7

Snow SaaveU Meatunementt: Deptl+ and Ula,ten Content. in
'Lncltea Nea.n FLn,st. o( Montl't, lIT. R0SE AREA

I SITE YEAR oEc JAAJ FEB MAR APR MAV JUN

I
I
I
I
I

0 1967
6r40ot 68

69
t970

71
72
73
74
75
76
77
78
79

1980
81
62
83

MEANS:

2.5

24
1.5
6

T7
5
0
0

a
8.5
v
4

.6
22

I 3,5
19.5 4,9
18 4.9

3

38 12.0
26
I 2.7
8.5 3.2

12 12.5
l
0

15 4.9
15 4.2
23 5 .'l

0

14 1.9
31 8.3

19 6.0
36
5 1.6

305 13,6
27 8.5
2n.5 5.0
I

2.5
0

12 2.9
33 t1,2
18 5,5
21 6.7
24 4.1
25
43 12.3

22 10.9
6 2.1

60
8 1.2

24 11,6
12.5 5,7
24 7.4
23 10.2
32 10.7
18
12
41 1 5.2
3A 8.7
SgS 10.t
7.5 2.8
I 3.5

54 "t7.5

41 .5 16.0
0

35.5 | 5.4
0

15 6.5
0.5

10
6

43 1 5.4
0
4

12 5.4
20.5 6,0
24 9.4

0

0

46 19.1

30 11.8
a

0

0

0

0

0

0
26 11.2

0
0

0

0

0-
0

29 1 2.4

7.0 1 4.0 4.3 2l .0 6.5 25.0 8.5 15.0 6.7 5 "0 2,1

t
T

I
I
I

N 1967
7,A60) 68

69
197 0

71
72
73
74
75
76
77
78
79

1980
81
82
83

MEAiIS:

7

6.0

48
2.5

11 .5
29

9.5
0

0

14.5 5.5
30.5 10.1
34.5 11.6
I

58 '19.6
43 1 0.3
16 6.0
23 6.7
13.5

1

0

16: '4.3

15
47

2.0
14.8

29 10.6
72
18 5.6
63 28.1
41 13"9
39 11.8
12
l9

0

26 7,4
33 11 .5
36 6.2

66 19.4

42 ,1 4.8
31 .512"9
93 ,5
24.5 5.6
37.517.0
34 14.8
45 15.2
31 13.4
47 17 .2
24

62 24 "441 12.1
56 16.8
l0 4.2
l4 6,1.
88 3l .4

48.5 1 8.7
18 9.4
62 32.1
I 4.4

44.5 24.5
0

25 9.8

60
0

35
34
37

0

6

t0

23.

15.
10.
15.

3.
3?.

42 1 8.7
0

0

0

0

0

0
0

37 18.6
0

a

0
0

56 25.1

16.0 23,0 8.3 35.011.5 43. AI 4 .7 31 .0 13. t.0 4.2

I
I
I 36
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TABLE 7

snaw Suaueq MeaturLement,s: Dzptln and ttlaten cctnt.ent Ln
Inchet Nean Fintt o('llontl+, I,lT. ROSE AREA

'l

I
I
I
t
I
I
t

-l
I
I
I

t
I
I

I

SITE YEAR DEC IAN FEB tl,{AR Am twv JUN

M 1967
7,440', 68

69
197 0

71
72
73
74
75
76
77
78
79

1 980
8T

82
83

MEAl.lS:

8.0

50
5.5

36
t7

0
0

39.5 5.5
26 7.8
38 9.9
17 .5
53 15.5

23.5
32
27 .5

0

23.5 6.3

8.0
9.5

39 13

51 20
48 14
57 16

38 14
3T

0

32 10.2

0

1

8
2

0

37 1 0.4
50 15 .0
51 .5 n.7

67 23.8
44.5 16.2
21

53.5 1 6.6
48 19 .8
42 14 .8
68 20.7
66 24.4
63 22.3

8A 30.7

83 24.0
33 11 .3
37 15.5

101 35.7
40 11 .5
q4 42.3
345 14.9
54 26.2
15
60 20.5
62
q0 5 32.8
lg 6.0

6n5 31 .2
62.5 19.5
7l 28 .5
30 11 .7
44 19.4

96 36
83

58 29
21,5 g

19
0

v

24
80 33

I
2

5

0

I

n

40 20.9
35 14.3
36 16.2

0
49 21.2

20.5 9.0

28.0 7 .8 40 ;0 12.5 62.0 20.0 56.0 23.1 31 .012.9

K T967
7 1620' 68

69
197 0

71
72
73
74
n?IJ
76
77
76
79

1 gtA
81
82
83

MEANS:

51
4

1 0.5
36
12

0

0

6
8'
1.5
2,3

16.5
40

29 6.3
26 7.7
41 12.7
20 4.8
56 17.6
47 11.3
1 6.5 5.7
29 9.2
19

1

0

35 10.1
x7 4.8;t6.5 7 .9
" 7 3.3
33 8.1
62 19 .6

28 9.5
95
43 14.5
50 20.9
42 14.3
44 12.5
31
24

0

16 5.4
61 20.8
27 7.5
46 15.3
42 8.1
45
75 25.2

57 23.1
32 11.2

117.5
48 17.5
3q 19 .8
37.5 15.1
57 19.1
58 21 .4
55 21 .2
24
16
66.5 26.5
51 15 .2
72 22,2
17 7.1
30 12 .2

1 03 36.0

75.5 28.8
22 7.5
89 40 .7
25 10.4
45 21 .9

I
48 15 .9
60
80,5 28,1

v

5
46.5 24.3
46 13.1
61 27.3
4 2.1

34 13 .6
97 41 .7

73 24.6
0

41 .5 22.3
4 1.6
0

0

0
0

67 29.7

0

27 I3.lg 4,4
21 | 0.2

0
29 14.3
97 42.7

3.1

14

I

15.0 28.0 8.6 42.012.8 52.0 19 .1 44.0 1 s.4 23.0 10.2
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TABT.E 7

Snou Suruey Measwemqnts: Depth an'd llater Content In Inehes

.Neat First of Month' I!!-. R)SE AREA

38

T

T

t
I
t
t

STTE WAR DEC ,IAN EEB MAR APR MAY JANE

u
,290 | L967

68
69

L970
7L
72
73
74
75
76
77
78
79

L980
81
82
83

30
L2

5
65
L3
27
47 72.2
26.5

3
2

L2
L2

6
23.5
47
62

46 L6.6
34 10.8
52 15.3
32 L0.L
80 27.7
63 L6.8
34 LL.8
50 77.7
37

L.5
51 15.4
27 7.8
44 10.2
L8 5.2
7L
85 26.5

L02
4L. 5

L29
69. 5
79
62.5
74

3L.4
13.8

26.9
3L.0
20.5
23.7
24. 5

5.0
3L, I
L4. L
27.5
75.3

634

59
4L
77
L7
90
48
73
66
94

L05

85.5 31.8
60.5 27.7

L64
87.5 30.8
75 32.5
64 24.0
88 33.5
94 34.5
76 28.0
38
28

104 4L.3
82 25.1

1.16 39.2
47 76.4
89 35.7

149 55.0

67 28.2
128 6L.I
7L,5 34.1
9L 39.0
36 77.9
83 32.5

712 40.6
25 9.5
26.5
9L 4L.3
82.5 29.3

107 46.0
50 L7.8

700 42.7
160 66.4

1L6 49.9
33 L7.7
87 5L.0
63.5 34.L
63
22
37 L9,3
55

700 43.0
0
0

7 5 39.2
50 24.2
74 39.0
L4 5.L

108 53.5
L5L 68.0

29. 5

4L 20.5

56

22

30
95

MEANS: 24.0 43.0 L3.7 68.0 23.1 85.0 32.5 82.0 36.-2 62.0 3L.I 14.0

D

,820| L967
68
69

L970
77
72
73
74
75
76
77
78
79

L980
8L
82
83

50
L3. 5
21. 5

20. 5

27
72

40. 5 77.0
33.5 L1.0
39.5 L2.L

23.4
L2.7
L1.9

5 74.5

8.5

5.4
32.7
29.3

67
47
36
4L
34

28

L8
90
85

96.5 33.5
40.5 L3.6

76 31.L
57 25.9
48 L5.7
66.5 24.4
52 20.9
4L,5

15.7
30.3
L4.6

34.6

5L
75
61

97

86.5 35.5
63 24.9

9L 38.0
64.5 27.7
63 L8.7
82 26.9
67 26.7
68 22.6

86 27.9
775.5 4L.4
50 76.4

106 44.3
L48 54.6

63.5 25.L
129
80.5 38.6
69 31.8
39
87 32.7

97 36.0
37 12.6

86 40.0
86 37.1

1L4 46.4
58 22.2

727 57.5
170

1L6 49.4
47 23.5
99 54.2
78 37.6
6L
28
52 27.9
57
97 4L.9
35

0
80 43.6
7 5 33.7
90 47.7
31.5 74.L

L12 64.4

86 4L.5

42.5 2L.8

23

0

MEANS: 47.0 L6.2 64.0 23.6 83.0 3L.2 87.0 35.4. 66.0 36.5



B

I
I
I
I
I
I
T

I

TABLE 7

Snou SurUey Measu,rements: Depth utd Water Contezt In Inehes

Neat First of Month' W, R1SE AREA

t,
I

t
I

I
I
I
I
I
t
I

SIYE WAR DEC eIAN FEB APR IUIAY JUNEMAR

A

"5401
1967

68
69

1970
7L
72
73
74
75
76
77
78
79

L980
8L
82
83

30
L2

6
76
20
25
50 L4.4
30
L0

3
72
1?

L2
29
6L.5
73

s2 78.0
35 L0.8
59 L6.6
39.5 L2.7
90 3L.4
65 17.0
42 L5.2
70 24.4
42
L3
L,5

66 2L.0
29 8.1
56 L4.3
2L 6.9
92

L09.5 33.0

L27.5 4L.5
57 27.4

7 8. 5 32.0
89 s7.9
69 23.L
9L 32.L
8L 34.6
49
20
18,5 5.4

L09 39.5
58 16.5
92 36.3
76 L7.7

7L0
L33 44.I

L06.5 42.L
67 27.5

L73
L0L.5 39.5
86 37.2
73 27.4

7LL 40.0
1L9 44.2
94 64.8
59
?2

L22 48.9
L07 35,0
L36 47. s
60 L6.8

LL7 50.B
L79 65.3

77 24.2
151 67.4
84.5 38.8

710.5 47.9
53 24.7

L02 43.4

L39 53
45 75
36

7L7 54
708 42
737 56
69 23

735 59
790 80

?

4

0
7
2
4
U

0

133 56.2
49. 5 26, 0

L25 6L,L
83.5 46.8
96
38
66 35.7
86

132 57.0
30 8.3

0
1.06 53.0
86.5 42.0

703 50.1
36 L8.0

742 69,7
L96 95.8

L02 56.5

61. s
L8

38. B

65
0

72
725

7L

MEANS 29.0 52.0 L7.6 78.0 29.4 7.03.0 39.8 L03.0 44.6 89.0 44.1 32, 0

U

"000t 1967
68
69

L970
7L
72
73
74
75
76
77
78
79

7980
B7
82
83

46
tJ. a

78
0

7
4

16
28
qn

27 7.6
49.5 L6.L
28. 5 7.5

44 LL.2
26
39 L0.8
26

44 L2.4
L6 4.4
36.5 8.5
4 7.7

48 L3.I
72,5 23.L

96 28
50

51 20,6
45.5 24.8
40 L2.0
63.5 19.7
43 75.8
29

75 25.L
33 70.8
54 2L.I
47 9.0
66
95 3L,6

29,5
L4,7

26.0
L5.2
L6.2
24.5
22.3
22. L

78 32.4
74 25.6
95 25.4
23 7.2
58 23.7

L28 43.2

76
4L

65
38
46
79
6L
60
26

??

48.5 22.0
60 25.9
23
62 26.2

95 33.5
B

68.5 33.6
77 25.4
92 38.8
26 70.8
67 29,7

L46 57.9

45

28.9
57 .6

103
0

76
4L
35

U

o

44.9
20.9

20
82 30.5

26.0
L5.7
20. 5

50
38
42

0
60

1.36

50.5 24.5

0

U

60

MEANS: 20.0 35.0 L0.6 56.0 L9.5 63.0 23.4 62.0 27.6 49.0 24.3
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T nABLE 7

Snow &,rctsey Measwements: Depth utd Water Content In Inehes

Neu First of Month' W. R2SE AREA
t
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SITE YEAR DEC JAN FUB IMR APR MAY JANE

v
,300, L967

68
69

L970
7L
72
73
74
75
76
77
78
79

L980
8L
B2
83

3

36
4

7

4.5
2
9,5
7

35

22 7.6
30
23 4.9
49 15.7
25.5 9.6
L3
26 8.5

5.5

2L 6.4
6. 5 2.0

25. 5 5.7
0

22 4.4
57 L4.6

67 21.5
30

35
3L

40
24

5

12. 5
13. L

12.7
8.5

47 .5 16.6
L3 4.6
35 L2.7
4L 7.8
33. 5
69 20.5

44 L9.6
LL 4.9
93
32 LL.I
23 9.4
28.5 L3.2
43 L5.9
25 L0.5
34 72.8
75
L1
47 19.8
42 L0.4
51 L5.3
4 0.5

L0 4.L
L03 37.9

64
n

64
L2
L4

23.7

6.7
7.2

L7 9.0

23.767

U

L8 8.5
26 6.7
6L L3.I
3 0.8
3 1.8

L1.3 45.5

75 30.4
U

2L.5 L0.8
0
0
n

0
38

0
U
n
n

0
70L 42.4

L8

U

8.0

MEANS L2.0 23.0 7.2 36.0 LL.9 36.0 L3.3 3L.0 17.3 L4.0 5.9

W

,9601 L967
68
69

L970
7L
72
73
74
75
76
77
78
79

L980
8L
82
83

7.5

3

2L. 5
5

6

L6 44
20
L8 4.7
35.5 L0.0
29 7.2
25
L8 5.0

L7 B

78 L7.7

70
26.5 10.2
38 13.8
29 8.4
31. 9.2
L4 6.0

3

38 14.3

33
15
85
22
24
20
36
L6
26
73

6
38

73.6
6.0

8.4
77.7

7.2
L3. L

6.6
70 ,7

L6 .0

47 2L,5
0

45 L8.9
0

78.5 7.8
5,5

73 5.8
LL. 5
49 L8.L

0
1.0 5.4

47
0

LL
0
n

0

0

20.2

5.8

0

MEANS 20.0 6.1 36.0 10.0 28,0 9.3 L8. 0 8.6

40



FIGURE 7: Distribution of precipitation in inches of water for stonn of
8-10 .luly 1974.
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FIGURE 8: Distribution of precipitation in inches of water for storm of
9-12 January 1.979.
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Distribution of precipitation
28-29 August 1979.
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RECORDING GAGES

l. Heated Ti pping-Bucket Gages -- The main device used
for measuring the temporal distribution of rain and snowfall in
the mesoscale precipitation network is a heated 8" diameter,
cylindrica'l gage containing a tipping-bucket mechanism connected
el ectri cal ly to a recorder. Snowfal 1 mel ts in the heated funnel
and drains through the 1/4" diameter orifice at the bottom and

into the upper side of a twin-bucket mounted on a fulcrum.
llhen the amount of water (about 8 m'l ) corresponding to 0.01 inch
(0.25 mm) of precip'itation drains into a small inner funnel with
a narrow constriction at the bottom, thence into the bucket, the
bucket tips, raising the empty side for fil'l ing and releasing
the measured'liquid through an outlet at the bottom of the gage.
Each time the bucket tips, it activates a mercury switch which
sends an el ectri cal si gna'l to the recorder which, as descri bed

below, F€gisters 0.01 inch.
Since most recording gages were installed where electricity

was available, electrical heating elements are used. Some of
the gages have heating coils imbedded in the cylindrical wal'l of
the gage; others have 150 watt heating units mounted either at
the base of the gage or near the top, under the funnel. At a

few of the higher elevation gages, two .|50-watt units are
instal'led to provide more heat for melting snow and preventing
ice from forming in the outlet ports. All heating devices are
regulated by thermostats which are set for about +30C (38oF).

At those sites where commercial power is not available, a

propane flame is used to heat the gage funnel. For these sites,
propane tanks must be put in place (or refilled at the site)
in early fall. The consumption of propane for this purpose at
each of these sites varies from about 75 to 125 gallons for the
ei ght-month wi nter season. ( Catalyti c heaters, used wi th
apparent success in some other projects, mdy be used at some

remote gages in the future.)I
I
I 44
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The gages are mounted at various heights above the ground
depending on elevation and expected maximum snow deptho as well
as other considerations such as security from theft or vandalism.
The fi rst gages i nstal I ed were mounted on hori zontal supports
attached to wooden poles acquired from the local telephone
company and placed vertically in the ground. Later additions to
the network were mounted on four-legged metal towers some of
which, at higher elevationso were placed on platforms supported
by steel scaffolding. These units are easier to service than
those mounted on poles. (See Fig. 4)

The fai I ures of heated ti ppi ng-bucket gages are many and

surprisingly varied. lchether the source of artificial warmth is
an electrical heater or a propane flame, if a power outage or a

fl ame-out occurs, mel ti ng wi I I cease and snowfal 1 wi 1 I accumu-

late in the funnel. Depending on the length of time without
heat and the duration of the storm, the gage may cap over and

thus fail to capture all of the snow that falls. When heating
is restored, whether by a return of electrical powero re-lighting
of a propane flame or by sunshine, the melting will be recorded
as spurious precipitation, different in both time and rate of
fall from the actual occurrence some hours or days earlier.

All of the gages acquired after 1966 were painted white.
Most were purchased second-hando having been used on proiects
elsewheren so that after a time, the paint begins to weather and

chip. l'lhen the chips of paint from the outer funnel fa11 into
the inner funnel, they sometimes clog it, causing the water to
overflow and by-pass the tipping-bucket. 0ften organic matter
(pine needles, male pine cones, insects, etc.) adds to the paint
debris or otherwise blocks drainage from the smaller funnel.
Remedies for this type of failure were devised as a result of
experience. Among the useful modifications are removal of all
paint from gage funnels, enlargement of the orifice of the
small funnel (3 mm versus lmm), and placement of smalI l"
diameter screens in the large gage funnel.

I
I
t
t
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At a few of the sites, a combination of strong winds and

air temperatures much below freezing causes excessive heat loss
from the gage so that snowfall accumulates faster than it melts.
This aJways results in a lag in measurement of the time of fall
andn in the case of big stormsn a great reduction in gage effi-
ciency as a result of unmelted snow blowing out of the gage.
Sometimes a single heater is capable of melting the snow in the
funnel but provi des i ns uffi ci ent warmth to prevent bui 1 d-up of
ice formed from the fallout of the tipping bucket. 0n some

occasions at the highest gage (S'ite T), this ice layer became

thick enough to prevent the bucket from tipping. Remedies for
thi s type of fai I ure i ncl ude addi ng a second I 50-watt heater,
heating the base of the gage and insulating the sides of the gage.

At some gage sites, particularly Sites 8 and T, strong winds
sometimes buffet the gage and cause it to vibrate to the extent
that the bucket tips. This can occur several times a minute
during the strong squalls associated with a frontal passdge,
giving spurious precipitation traces which sometimes obscure the
recording of an actual precipitation trace.

A few mi scel I aneous acci dents occasi onal ly occur to i nter-
rupt the measurements. 0ne gage (Site tr|) was stolen; one was

damaged by a truck, and another by a bullet; once a bird built a

nest in the gage at Site R.

2, t^leiqhing-Bucket Gages -- At many of the recording
gages within the network that are not maintained by DRI'
wei ghi ng-bucket devi ces are used. These cons i st of unheated
8" diameter cylinders without funnels but containing a bucket
partly filled with a mixture of antifreeze and oil. Rain or snow

falls into the bucket which rests on a mechanical scale. The

change in weight is recorded as a measure of precipitation rate.
The lack of heating causes certain problems. In big storms snow

may build up on the rim or inside of the gage. Chunks of snow

I
I
I

46



t
I

I
T

t
I
T

T

t
I
I
I
I
I
I
I
I

fall into the bucket from time to time, giving a s

increase in rate of fall. Another problem is the
the bucket mechanism to act as a barometer as the
above the gage vari es. The greater the vari ati on,
the "pumpi ngr " l eadi ng to excess i ve "noi se" on the
as discussed further below. There is also a loss
the bucket overflows before it can be emptied and

puri ous

tendency of
wi nd s peed

the greater
recordi ng

of data when

recharged.

3. Preci pi tati on Gage Recorders -- The ti ppi ng-bucket gage

recorders are housed in smal I , locked metal shel ters. Most are
mounted on the supporting pole or tower below the gage. These
shelters, some of which are converted mailboxes, protect the
instrument from theft, rain, snow and dust. Atl recorders are
operated on Paci fi c Standard Time ( PST) tfrroughout the year.
The various electro-mechanical devices used to record the
temporal distribution of precipitation in the mesoscale network
are described below.

(a) Clock-Driven Weekly Charts: At sites where com-

mercial power is not available, bdttery-powered event recorders
are used. Two ',Drr cell (t.S volt) batteries power the clock-
driven revolving drum on a weekly rotation. The chart is a grid
of horizontal lines in increments of 0.01 inch from 0.00 to
0.50, and curving vertical lines at increments of 2 hours. A

6-volt battery, connected to the mercury switch and the recorder
solenoid,'dctuates the pen arm which traces a line on the
revolving chart and advances upward one step at each tip of the
gage bucket. l,Ihen it reaches the top line (0.50), the next
bucket tip sends it back to 0.00, whence it repeats the process.

One advantage of these charts is that they permit one to
see at a glance when storms occur and at (roughly) what rate
precipitation fell. A disadvantage is that their time resolution
is no better than tl5 minutes. (It is possible to obtain charts
with a daily rotation and finer temporal resolution, or a monthly
rotation with coarser resolution; however, neither is more
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practical in this network where the time interval between site
visits is nearer to a week than either a day or a month.) There

are several ways in which they can fail to record and thus cause

a loss of data:

C'lock failure. When the clock fails' the drum stops
revol vi ng and when preci pi tation occurs, i t i s recorded a'long a

vertical curving line at the indicated time of failure. In such

cases, i t is often possibl e to deri ve the total precipi tation
amount if it does not exceed about one inch. Usually this is a

result of battery failure at low temperatures. (Since battery
life is somewhat unpredictable, batteries are routinely replaced
at intervals of two or three months.) Sometimes clocks stop
because they need cleaning and lubrication. These recorders are

normally serviced at the beginning of each winter season.

Pen failure. 0n rare occasions, the mercury switch
or its wiring break so that no signals reach the recorder.
0ccasionally, the recorder solenoid or the pen-arm linkage fail
so that the pen arm fails to move upward. Sometimes the pens

f ai I to I eave a I eg'i bl e i nk trace on the chart.

(b) Strip-Chart Event Recorders: At four of the

sites along the east slope of the Mt. Rose Highway where commer-

ci al power i s avai 1 abl e, stri p-chart recorders are used. Each

30-day chart ro'll advances at the rate of 4 inches per hour. A

ballpoint'pen traces a line on the chart which is marked at
intervals of one minute. Time resolution is thus t30 seconds.

lrrlhen the gage bucket tips, drl electrical pulse triggers the pen

holder which inscribes a horizontal stroke for each 0.01 event.
These recorders also have 4-digit counters which advance with
each bucket tip and thus are used to indicate cumulative totals
between site visits as well as for the season.

The advantages of these recorders are their excellent
time resol uti on and thei r graphi c di spl ay of changi ng preci pi ta-
tion rates. Thei r disadvantages, which caused frequent loss of
data, are pri ncipal ly these:

I
I
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Chart failure. During two seasons, the quality of
the strip charts received from the manufacturer had seriously
declined. The main effect was in the change of shape of the
sprocket holes on either side of the charti instead of neat,
circular ho'l es as formerly, they became nearly oval and many

were not punched cleanly. The result was that they "jumped the
track," moved at a faster speed or jammed, making time resolu-
ti on di ffi cu I t.

Pen failure. In the cold dry climate of the eastern
Sierra the ballpoint pens dry out after a week or two and have

to be replaced. 0ften event marks on the strip charts are nearly
illegible. Because of the tendency of charts to jam and pens

to dry, and the constant advancement of the charts which compounds

both types of failure, frequent visits have to be made to these
gages between storms to ensure acquisition of useful data.

(c) Time-Stamp Recorders: In 1967 Michael S.0wens
of DRI concluded that an office-type time-date stamp machine
would make an excellent event recorder for use at sites where
commercial power was available. He subsequently modified a

number of these by using rol1s of l" wide pressure-sensitive paper

tape which advances only when the stamping mechanism is activated.
l'lith each tip of the gage bucket, the date, month and time are
stamped on the tape. It was found that single-ply paper was

often torn by the stamp but this problem was eliminated by

applyi ng a backi ng of i nch-wi de transparent mendi ng tape. Each

tape roll is about 35 feet long and has the capability of record-
i ng about l0 i nches of I iquid preci pitation.

The advantages of these recorders are their excellent time
resol ution (t30 seconds ) and thei r mi nimal mai ntenance requi re-
ments. It is on'ly necessary to visit the gage to correct the
indicated time in the event of an infrequent power outage, to
replace the paper taper ot^ to set the date near the first of
each month.I

I
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The di sadvantages of the time-stamp recorder are rel ati vely
mi nimal . El ectri cal fal I ures are i nfrequent; repai rs to each

gage are made about once every two or three years. At the
highest and most remote site (T), a prolonged wind storm of
gal e force, which sometimes precedes or fol I ows a preci pi tation
period, can cause the bucket to tip a few hundred times and so

use up the paper. When the tape roll comes to the end of the
spool, it reverses, causing data to be printed over that which
was recorded earlier. 0n one occasion, when there was a long
interval between site visits and precipitation was heavy, the
tape passed under the stamp three times and was nearly impossible
to decipher. However, such occurrences are rare and clearly
this is the best recorder so far. Its cost is about the same as

those of the other two types but maintenance costs are much

I ower.
(d) Mechanical Clock-Driven Recorders: At sorne sites

where weighing-bucket gages are maintained by the Forest Service,
€.9., Sierraville and Soda Sprirgs, a spring-wound clock rotates
the chart on a daily rotation while a pen leaves an ink trace
of time and preci pi tation amount. Simi I ar recorders on weekly
rotation are used at most of the gages that are maintained by

other agenci es i n the watersheds of the central Si erra.
Advantages of these recorders are their simplicity and

economy. The main disadvantages are their unsertain time resolu-
tion (tl5 minutes at bestn and often t30 minutes), and the fre-
quent fuzziness of "noise" in the trace caused by wind-related
pressure changes. The vertical scale represents 6.00 inches with
horizontal lines at intervals of 0.05 inch. While the total
precipitation for a storm can usually be determined with satis-
factory resolution (t0.02 inch), the temporal distribution can

be interpreted quite differently by different individuals. The

many hours and days of missing data frequently found in the
N0AA Hourly Precipitation Data for such sites can be ascribed
to this difficulty in interpreting the charts.
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(e) Remote-Recording Instruments: At two sites, the

Truckee Ranger Stati on and Mt. Rose-Chri stmas Tree, wei ghi ng

bucket gage data are recei ved by te'l ephone I i ne at the N. l'|. S -

office in Reno. These data have a coarse resolution in precipi-
tation events; the increments are 0.10 inch. Particularly at
Mt. Rose-Christmas Treen there seems to be a lag effect where

events are sometimes indicated a few hours after those at Sur-

rounding sites. This may be caused by snow falling belatedly
into the bucket from the rim or, in some cases, it may be a

spurious response triggered by the interrogation system.
At Truckee Ranger Station, where there is a non-recording

gage, the data can often be interpreted clearlV, but that from

Mt. Rose-Christmas Tree (where there is no non-recording gage)

is sometimes not usable.

4. Reducti on of Data -- The fi el d meteorol ogi st's tri p I og

includes the following information: date, time, site, can and

board measurements, snow depth, water content of snow cores' air
temperaturen observations of clouds and weather, mileage and

miscellaneous notes. After each field tripn a few hours are re-
quired to annotate recorder data, measure melted snow and ice and

refurbish equipment. Information from each site is transcribed
to a separate ledger for that site and tabulated in chronological
order. Precipitation measurements recorded in milliliters are

converted. to i nches and cumul ati ve total s entered. At the end

of each season, the total preci pi tati on, snowfal I , gage

efficiency, maximum snow depth, etc. are calculated.
The data from the various precipitation gage recorders

are transcribed by hourly amounts in hundredths of an inch on

monthly forms for each site. When no power outages or other
fai'l ure has occurred, thi s i s a rel ati vely strai ghtforward task;
it is easiest for the time-stamp tapes, more time-consuming for
the strip charts, and most difficult for the weekly charts.
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lllhen various instrument failures or spurious effects have

occurred, experience is required to interpret the data and to

sel ect that whi ch i s val i d. Some notes on i nterpretati on fol I ow:

(a ) ll|i nd Events: When strong wi nd gusts cause fal se

event marks to be recorded, these can almost always be disre-
garded by using the following criteria:

r If more than one event mark per minute was

regi stered, i t probab'ly i ndi cates a wi nd ef f ect. Heavy wi nter
precipitation rarely exceeds 0.30 or 0.40 inch per hour. Pre-

cipitation rates of the order of 1.00 or 2.00 inches per hour

occur i n summer thunderstorms and are possi bl e i n wi nter c0nvec-

tive rain showers, but these cases can be determined by the

methods bel ow.

r The meteorol ogi st's weather di ary notes peri ods

of precipitation and periods of strong surface winds and can

thus be used to distinguish between these two cases.

a since only one or two gages are subiect to such

buffeti ng , sPUri ous preci pi tati on peri ods are usual ly conspi cu-

ous when the hourly data from all sites are tabulated in
adjacent col umns i n chronol ogi cal order.

( b ) Bounci ng Bucket: At a few si tes , the ti ppi ng-

bucket occasi onal 1y causes two identical event marks to appear

at alternate intervals. This is interpreted to be a bounce of

one si de of the bucket. For these n only 0.01 i nch i s counted

for each duplicate time mark.

(c ) Mel ti ng: l.lhen a gage heater fai I s, the accumul ated

snowfal'l melts either when power is restored or as a result of
solar heating. The latter is often indicated by its time of
occurrence (the warm, mid-day period) and, in either case' a

conspicuous lag is evident when compared with the temporal dis-
tri buti on at nearby si tes.
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(d) Chart Time Errors: The complexity of these errors
recorded data from such periodsand of the problem of salvaging

varies with:
r the duration of the error Period;
r whether it was caused by a power outage 0r a

progressive time di screpancy;
r whether or not precipitation was occurring and

i n what form ( i . e. , rai n or snow) ;
r the type of recorder.

Since these factors are somewhat interre'lated, a few examples

will suffice: (l) If the chart had jammed but the counter
tota'l is knownn the latter can be prorated according to the tem-
poral distri bution at a nearby si te; (2) If the power outage

occurred before precipitation began, the time correction can be

easily applied; and (3) The progressive type error can be

mentally accounted for when transcribing data from weekly (re-
volving drum) charts where the error is of the order of one or
two hours in a week. hlhere the error amounts to several hours

as in the case of some strip charts during the 1973-75 seasons'
the data are I i sted as i ndetermi nate.

5. Calibration of Recording Gages -- A comparison of the
non-recording estimate of precipitation derived from a snow board

and a can with the summation of the hourly precipitation derived
from a heated tipping-bucket recording gage over the same period
at the same location shows almost invariably that the non-

recording gage reads a few tens of percent h'igher. Thusn either
the recording gages consistently underestimate precipitation, oP

the non-recording gages overestimate it. There seems no reas0n

for these non-recording gages to systematically overestimate
preci pi tati on, whi I e there are many reports i n the I i terature con-

cerning the tendency of recording gages to underestimate it.
0ne reason for a recording gage efficiency of less than

lAO% is loss of precipitation catch caused by exposure of the
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gage to wind. The stronger
ti on particl es are defl ected
the catch. All of the gages

tively well -she'ltered siteso
reduce wind effects.

the wi nd speed n the more preci pi ta-
away f rom the gage o and the 'less

in the network, excePt two in rela-
are equi pped wi th Al ter shi el ds to

In the case of heated tipping-bucket gages, thermal effects
combine with wind exposure to reduce gage efficiency. First,
the warmth of the gage can be a source of a rising air current
whi ch may modi fy the trajectory of preci pi tati on parti cl es .

This can be expected to be most disruptive when the particles
are small or light and the wind speed is low. Secondn heating
causes some of the captured rain or snow to evaporateo especi-
al'ly when the precipitation rate i s smal I . In the case of
wei ghi ng bucket gages, thermal effects are absent, and wei thi ng

bucket gages seem to have a.much higher efficiency.
In the case of tipping bucket gages, the magnitude of these

effects is obviously much too large to be ignored. The effects
described above are obviously likely to be more important at
hi gher el evati ons n where wi nds are usual ly stronger and tempera-

tures are lowern so that the gage needs to be heated more

strongly. However, it is also obvious that it depends both on

the gage s'ite, and on the nature of the precipitation which is
bei ng measured. The wi nd strength and the preci pi tati on are

continually varying, and it is impossible to arrive at a gage

calibration on an hour-by-hour basis. The available data does,

howevero permit a comparison of the two gages over periods be-

tween visits, and such comparisons can be used to derive an

average calibration for each recording gage at sites where a

non-recordi ng gage i s al so i nstal I ed.

For each storm a gage efficiency is determined by dividing
the precip'itation amount measured by the recording gage by the

"true" amount measured by the non-recording gage (can or snow-

board). By this means more nearly accurate hourly amounts or

other rates of fall can be tabulated.
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TABLE l: Sites for which average monthly

are tabulated in Appendix A.
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SITE BLU--BLwz Cany on Ai,rport

I'IONTHLY AND ANNUAL PRECIPITATION

(Inches of lilater)

Aug Sep Oct Nov Dec Feb Mar Apr May Jun ANNUAL

.a3 2.97 .47

.75 0 .U

0 0 .J.8

.a3 .26 L,35

0 .08 3.28

.05 .26 2.79

5.86 .L4 0

.23 3.L0 .02

.0L 3.68 L.5L

.06 L.26 7.30

.02 .0L 5.77

.54 .42 .07

L.02 .77 0

0 0 7.29

5,87 9.99L3,6232.4J.J.7.79 2.24 5.08 ,53

6.96 3.6A L9,38 33.86 4.73 4,82 3,59 .76

2.98 78.94 78.24 8.11 2,J6 1J..L9 3.64 3.44

L.25 7.46 73.67 6.38 9.34 4,3J 6.76 L.L2

4.74 11.68 9.69 L9.37 L2.03 7.1.9 L.55 L.37

4.83 28.36 L3.00 L3.62 7.L0 L8.66 7.06 .L2

4.36 3.L3 4.84 ?.50 L7.30 16.32 7.45 L.29

9 .69 4.49 2. 49 7. 27 7 . 55 2. 56 2. 52 .43

.87 2.32 .36 4.38 4.44 3.55 L.04 4.74

.45 7.L6 L8.?6 20.64 L0.L0 L5.06 LL.L2 L.50

.20 5.6L 3.32 L2.9L L6.37 6.53 5.48 3.82

7.44 7.L4 LL.82 23.97 L9.L4 6.56 4.2L 3.70

1.5L 3.L3 4.63 L2.45 4.50 9.7L L.79 3-37

8.54 22.56 24.82 LL.L6 71.90 20.L0 73.38 .54

Jul Jan

I
t
I
I
t

YEAR

1964-65

65-66

66-67

67-68

68-59

69-70

1970-71

.7L-7_2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

'79-80

1980-81

81-82

t
t

,49 9J.09

7.46 79.42

2. 0J 7A. 89

.62 52.55

0 70.98

.39 96.24

.73 68.92

.40 34.75

.08 26.98

.46 87.87

.L2 60.70

.82 85.77

.08 42.30

L.3L LL5.60
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.88 1.2? 4.26 9.68 11..33 14.86 70.3L 9.20 5.33 7.97 .64AVERT1GE: .57

A-1

70.24
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SITE_ S7--Soda SorLnas LE

MONTHLY AND ANNUAL PRECIPITATION

(Inches of ldater)

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

65-65

66-67

67-68

68-69

69-70

7970-7t

.7t-7.2

72-73

73-74

74-75

75-75

76-77

77-78

78-79

79-80

1980-81

81-82

.05 3.07 .44 4.11. 7.98 7L.34 25.05 L4.09 2.09 4.35 .50

0 0 .21_ 5.3L 3.06 1.4,60 23.48 4.32 3.96 4.L9 .80

.07 0 .26 3.L2 L4.L3 16.60 6.L7 2.96 6.67 4.31 3.87

.13 .33 L.60 1.51 6.98 L3.09 5.L0 8.80 3.97 6.33 .97

0 .08 4.1L 3.42 9.L8 9.50 L7.05 10.26 6.26 7.30 2.65

.L8 L.L5 L.60 4.40 20.89 LL.97 LL.69 6.48 1.4.48 5.00 .55

4.8L .97 0 2.79 3.24 5.72 7.20 L5.7814.1L 7.A5 L.84

.L5 L.75 .L6 9.50 3.94 2.5L L.9L 8.50 3.87 2.20 .29

.06 3.21 L.70 L.08 L.82 .37 4,46 4.66 4.64 .73 6.37

.32 .66 L.24 .68 5.88 L5.29 15.57 9.95 9.00 8.L0 L.6L

.22 0 3.77 .L0 4.L1. 3.62 L0.16 L3.20 2.44 3.2L 3.77

0 .91 0 6.49 5.49 L1..52 20.49 LL.68 7.46 4.3L 2.52

L.38 0 .LL 2.4L 3.35 4.62 9.94 5.4L 7.54 2.2L 3.64

L.77 74.72

2.66 62.59

L.85 60.0L

L,L6 49.97

.35 64.L6

.L9 78.58

L.L3 64.64

.68 35.46

.98 30.08

.45 68.75

0 44.54

L.22 72.09

.LL 40.72

0 L.26 7.45 22.32 20.00 1L.?5 s.29 L8.50 LL.79 .54 1.07 L03.97

.86 1.18 3.46 6.96AVEMGE:

A-2

9.32 17.62 8.98 6.58 4.26 2.73 56.79



Jul

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SITE D0 --Donner MemortaL Patk

I4ONTHLY AND ANNUAL PRECIPITATION

(Inches of t,later)

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

65-66

66-67

67-68

68-69

69-70

i970-71

.71-7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.08 L.69

.73 0

00

.25 .23

,OT
.26 .77

3.93 .46

.03 L.20

.20 3.09

.03 ,20

.38 .40

.08 .74

L.60 .29

.32 L.76 5,06 I.LL

0 3.07 1.29 5.72

.L4 7.72 L0.37 L0.67

L.L6 L.03 4.36 LL.97

2.35 2.L7 5.55 6.94

.57 2,49 L2.73 9.09

0 L.32 2.9L 3.83

.42 7.3L 2.29 L.L0

.97 .03 L.08 .30

.27 .2L 2.02 9.94

7.58 r 7.76 2.35

.03 4.48 2.65 6.00

.43 L.36 1.67 3,04

L7.L3 L2.50 2.34 3.L3

L6.25 2.09 3.70 2.6L

4.38 L.56 7.29 2.45

2.92 5.06 2.02 3.96

LL.50 6.76 2.66 L.L2

8.54 3.L0 L0.97 2.82

3.21 12.30 L0.8L 4.64

1.0L 5.33 4.6L 1.25

2.7L 3.52 2.42 .20

71,49 5.07 4.24 3,L0

7.87 7.6L 3.32 2.68

1.6.94 L2.75 4.78 2,89

6.82 3.46 3.L8 .95

.36 2.79

.27 2.98

2.23 L.L2

.7L .59

L.70 .45

.30 0

L.64 .70

.23 .37

3.35 .9L

L.38 .L2

7.8 5 .42

L.L0 .47

2.L5 .04

0 1.23

56.27

38. LL

41.93

34.26

40.60

51.64

45.45

25.15

L8.78

38.07

30.L6

52.9L

24.99

78.39.05 .8L 5.26 16.65 72.70 L3.26 7.43 12.2L 8.79

I .68 .66 2.30 6,03 6.63

t
T

AVEMGE: .50

A-3

g.g6 6.24 5.33 2.90 1.17 .87 41.L3



I
I
I
I
t
t
I
t
I
I
I
I
I
I
t
I
I
I

YEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-7I

7L-7_2

72-73

73-74

74-75

75;76

76-77

77 -78

78-79

'79-80

1980-81

81-82

SITE Sy--Sauar) VaLLeu

MONTHLY AND ANNUAL PRECIPITATION

(Inches of ldater)

Jul Aug sep 0ct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

.46 .25 .26 .97 9.77 27.00 5.35 .90 1.03 3.39 .53 2.25 52.16

2.64 3.43 1.90 1.00 10.86 4.75 3.68 5.70 4.66 2.64 .68 .28 42.22

.10 0 .63 .15 14.14 15.74 14.28 .77 18.57 10.01 2.91 2.82 80.12

.02 .69 1.54 2.14 4.78 6.79 10.47 10.80 5.46 .79 1.44 .81 45.73

1.11 2.59 .40 3.07 7.5.7 12.56 29.74 13.70 3.q3 3.14 .09 1.45 79.35

.05 0 .27 4 .28 1 .q3 I 3.75 24 .59 3.36 3.93 2.58 .27 2.12 57 .1 3

0 .10 .30 2.25 10.99 15.23 6.77 2.21 10.50 2.87 2.71 2.13 56.06

T .48 .72 1.88 6.14 12.01 4.51 6.66 3.29 5.96 .62 1.55 43.82

0 .703.34 2.90 7.55 10.0014.649.003.92 .811.55 .92 55.33

.18 .86 1.07 3.12 18.27 11.27 12.35 4.61 13.06 4.51 .17 T 69.47

5.71 1.19 T 2.21 3.51 5.60 4.q6 18.7612.32 5.q5 1.61 1.05 62.87

.11 1 .97 .31 10.q3 2.81 1 .44 1.30 4.81 4.67 1.64 .13 .26 30.38

.20 4.37 1.76 1.05 1.44 .47 3.52 4.21 4.27 2.00 3.88 .76 27.93

.25 .05 .69 .35 5.16 15.41 17.61 8.94 6.48 5.75 1.63 .32 62.64

.06' .24 2.66 0 s.qt 3.87 9.56 1r.62 5.48 4.13 2.34 .47 44.56

.61 1.02 .05 5.54 4.37 9.2223.00 16.94 5.78 3.96 3.81 .80 75.10

1.64 .01 .16 1.81 1.63 5.20 10.34 5.61 6.43 1.15 3.40 .0q 37.47

0 A .65 8.02 19.88+ 20.37 14.43 11.21 14.70 14.24 .71 L.61" L05.82

.71 .97 .s0 3.39 6.80AVEMGE:

A-4

9.74 12.67 8.69 7.05 4.19 t.64 1.09 57.84



Apr

.34

I
I
I
I
I
I
t
I
t
T

I
I
I
I
t
I
I
t
I

SITE TA--TaVne City

I'IONTHLY AND ANNUAL PRECIPITATION

(Inches of l/ater)

YEAR

i964-65

65-66

66-67

67-68

68-69

69-70

1970-71

.71-7.2

72-73

73-74

74-75

75-75

76-77

77 -78

78-79

' 79-80

1980-81

81-82

r L,L8

.L0 0

TO

. L7 ..30

.02 .L7

.02 .47

2.66 .30

.04 L,L6

4 Aa.rD r.vo

.06 .04

! .38

.49 ,47

L.07 .04

ar

.20 1.74 4.32

.L7 2.L4 L.40

.20 L.59 7.83

.88 .75 3.7L

L.32 2.07 4.77

.27 L.33 4.72

.02 L,L4 2.07

.72 6.67 L.30

L.07 1.05 .67

.L5 .53 3.9L

.57 r L.58

,06 3.60 L.16

.39 L.40 .93

,57 5.03 L3.55

Jul Aug Sep Oct Nov Dec Jan Feb I.t

7.99 22.82 9.28 1.96

9.26 L5.27 2.45 1.93

8.03 2.20 .91.6.L8

6.89 2.88 3.73 L.L9

4.45 7.5L 3,89 L.97

2.86 4.L6 2.03 7.26

2.65 2.L5 7.26 5.70

.28 .50 2.0L L.LL

.29 L.07 2.96 .62

8.89 7.05 4.35 7.04

2.76 2.90 5.25 2.65

6.75 L4.89 7L.07 3.39

2.9L 6.75 2.08 3.80

11.76 9.54 4.84 9.58

L,56 .15

L.60 .24

L.67 1.76

3.05 .50

,96 .96

2.24 .L2

2.26 .29

.25 .07

.4L L,50

L.88 .55

L.32 L.76

2,57 L.L0

.76 2.42

6.7L .44

May Jun ANNUAL

2.50 53.70

2.17 36.73

.88 3L.25

L.36 24.81

.58 28.67

r 25.48

.83 27.33

.2L L4.32

.4L L2.L6

.26 28.7L

.20 L9.37

.44 45.93

T 22.49

2.09 64.05

.46 .47 2.07 3,77AVERAGE:

A-s

5.41 7.72 4.66 2.98 1.58 .85 .85 30.20



.43

Jul

.35

I
I
I
I
t
t
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T

T
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t
I

SITE BS --Broclo,tay Surwi,t

MONTHLY AND ANNUAL PRECIPITATION

(Inches of lcater)

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

65-66

66-67

67-68

68-69

69-70

L970-71

7t:7.2

72-73

73-74

7 4-75

75-76

76-77

77 -78

78-79

'79-80

1980-81

8t-82

0

0 0 .04

.0L .40 0

0 0 1.s9

0 .L2 0

2.L8 0 0

.41 1.56 .9A

.L3 L.L4 L.50

.L5 .02 .L2

.66 .02 1.. 07

.67 .7L 0

nL.L0 ".50 -3.54

L0.4l J,69

3.32 3.0L

.66 L0.59

3.64 .68

7.05 2.74

1.96 5.L6

L2.44 LL.95

2.89 .54

4.38 L.88

8.L5 5.29

LL.L6 3.24

L2.74 5.32

L.69 5.43

L.3L .2A 3.A6

2.40 0

3.LL 3.67

3.98 .59

.56 .32

6.55 0

4.57 .97

.24 430

* 2.89

L.82 .63

L.77 1,74

2.09 *

.9L L.3L

2.22 38.03+

,53 46.87

.85 29.35

.46 38.90

0 38.55

L.34 42.84

a Q L0.69+

L.89 18.93

.LL 40.60

.20 30.99

2.07+ 44.76+

0 30.34

2,J7 9.87 23,47

2.60 L.27 L0.47 L2,74

L.02 5,60 L6.64 5.0L

2.30 3.23 L0.66 3.0L

2.07 5.86 6.57 LL.B8

L.97 LL.34 4,97 6.48

0 3.23 3.98 2.1B

L.99 L.28 .54 .74

1.23 .83 0 3.06

.20 4.06 9.25 10.8A

0 2.47 2.57 6.09

2.56 .97 70.23 6.8L

7.73 .76 3.46 9.95

.79 3.49 L7.49

7.63 3.90 6,96

24.82 4.8L 13.33 5.L0 .30 2.09 65.62

AVEMGE: .36

A-6

7.86 6.09 5.06 2.65 i.12 L.06 37.37



t
I
I
I
I
I

SITE 4IA --Tntekee /TaVtoe Adzport

IONTHLY AND ANNUAL PRECIPITATION

(Inches of |llater)

Aug sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

t
I
T

T

I
t
t\
I
t
'l

YEAR

1964-65

65-56

66-67

57-68

68-59

69-70

1970-71

7L-7.2

72-73

73-74

74-75

75-76

76-77

77-78

78-79

79-80

1980-81

81-82

t
t
I

Jul

0

0

,JD

0

.44

2.26

,t

.83

0

.30

.47

L.09

0

00
00

.2L 0

. 0L 2.7I

.20 .47

00
.96 't

.95 .90

00

.L7 .38

.36 .06

.30 2.60

00

2.09

L.96 .B0

.6L 4.20

L.6L 3.L0

L.6L 3.74

L.60 9.25

0 2.40

2.58 .53

.98 L.20

0 2.99

v x.42

L.92 ,82

.53 .59

2.94 LL.76

6.46 7.43

7.05 LL.44

9.77 4.35

5.84 2.69

4. 84 8. B0

3.96 5.2L

L.91 2.37

* .69

0 2.72

7.53 6.80

2.82 3.53

3.56 10.36

1. . 50 4.43

* 75.76

8.7L .85

2.00 1.93

.75 5.97

2.5L .54

4.99 L.42

x 3.L3

6.52 LL.26

2,64 2.87

2.30 L.52

4.66 2.47

3.L3 L.48

7.44 2..4L

2.LL 2.3L

4.L6 I.35

1.26 .66

L.L3 0

.23 2.50

2.25 .52

.54 .L4

3.34 0

2.76 .55

00
* .93

.29 ,52

L.44 L.5L

L,64 L.50

.66 1.27

4.52 .45

3.66 3L.L2+

L.67 27.98

.20 28.58

.37 L9.79

.56 29.44

0 27.60

.a4 30.37

.L0 10.37

0 L3.33

.L7 25.43

.23 L5.9L

.37 30.9L

T 1.7.39

.68.48.62

.60 1.2L 3.21AVEMGE: .46 .L8

A-7

4.22 5.48 3.99 3. 34 1.. 54 .74 .60 25.52



I
I SITE TRS--h.uekee narqen Station

MONTHLY AND ANNUAL PRECIPITATION

( Inches of llater)

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
t
I
I
I
T

I
I
I
t
I

YEAR

1964-65

55-66

66-67

67-68

68-69

69-70

Le70-7t

.7L-7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

'79-80

1980-81

81-82

r L.06

.98 0

0r
.48 .22

0 .1_0

0 .59

2.L0 ,59

0 .88

.L4 2.28

12. 77

4n ra.to .or

L.01 .55

L.38 P.L5

xQ .04

.s4 L.22

.L0 2.s0

.09 L.0L

.75 1.05

3.52 7.92

1.17 7.93

6.30 8.89

3. 28 7 .76

L9.69 9.57

L4.4L 2.L8

4.12 L.L7

2.5L 3.25

L.56 L.92 .69 2.62 50.LL

1.98 1". B7 . L9 2.47 35.5B

6.08 2.26 2.49 1.02 33.4s

L.26 2.79 .83 .54 24.72

2.24

.09

0

.1.2

L.38

77

.9L

.04

.76

.52

2.03 4.48

L.99 7.51"

L.A3 1.89

4.8L L.4L

L.7L .86

.32 s.58

.0L 1.61

2.43 L.4L

1.00 .99

4.00 L2.L7

1.78 3.58 5.27

4.85 8.84

6.2L 5.0L

2.74 2.39

.7L .80

.L8 2.32

8.32 B.7L

2.40 4.85

5.06 -LL.0

2.35 5.49

8.46 8.20

5.09 1.78

2.L1 6.7L

7 .65 8.01

4.2L 3.64

2.97 L.92

4.7 2 s. 86

6.s5 3.06

9. L3 -3.00

2.22 3.50

4.L9 I.68

.79 1.08

1.68 ,L5

3.82 .82

,71 I

. L5 3.09

2.46 .87

2.L8 L.70

2.16 L.50

1.04 1.83

5.93 .48

.04 3L.32

.0L 32.06

.52 3L.56

.1"3 L7 .42

.9L L7.9L

.27 33.47

.06 23.80

.33 37.62

.02 20.73

.83 53.50

t
I
I
I

.46 .53AVERAGE: .53

A-8

6.72 4.66 3.67 1.83 1.12 .70 30.79



I
I
I

SITE HM --Hobwt MiLLs

Jul

IIONTHLY AND ANNUAL PRECIPITATION

(Inches of ldater)

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
I
I
I
t
I
t
I
I
I
I
I

YEAR

1954-65

65-66

66-67

67-68

68-69

69-70

L97A-7t

.71-7.2

72-73

73-74

7 4-75

75-76

76-77

77 -7A

78-79

79-80

1980-81

81-82

.40 n.30

0*

00

2.48 0

0 L.00

.30 L.23

5.07

.47+ 3.08

7.50 4.06

L.98 7.37

L.27 L.47

2.42 .99

.90 L.05

L0.82 5,36

9.64 2.4L

5.40 8.77

5.L5 6.L5

2.79 2.80

.49 .50

* 4.94

6.43 I.L0

L.49 5.29

4,46 -7L.00

2.80 4.92

* 76.69

L.7L .32

x .L7

x .50

.08 0

0 ,42

0 /.20

.62 0

32.78+

23. 87

30.75

30.L6

30.06

10.9L

11 17

0

3.34

0

0

*

.92

.52

3.34

5.28

,i

9. L0

2.40

*

5. 22

7.02

7.7L

L.7 0

4.82

7.24 7.80

.63 3.43

7.7L .25

5.09 4.34

6.63 3.70

3.L1 0

L, L7 rt

3.54 .88 0

L.85 L.08 L.60

3.9L L.37 -L.50

2.53 ,17 .70

9.67 3.L7 .29

p.25 28.5L

0 L9.67

*.40 34.Zg

0 L8.LL

.82 53.16

0

0

.97

u 7.70

0

U

0

.27

e.30

0

0 0 4.09

.48 0 .86

0 L.59 L.67

.86 ,23 2.80

.46 3.90 L3.34

3.82,47I
I
I

AVEMGE: ,37 .67 1.30

A-9

4.88 4.92 4.77 4.08 7,84 .65 .19 27.78



I
I SITE sa--s"quhun ne"k

MONTHLY AI'ID ANNUAL PRECIPITATION

(Inches of |llater)

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ANNUALI
I
I
T

t
t
I
I
I
I
T

I

YEAR

1964-65

65-66

65-67

67-68

68-59

69-74

t970-71

7L-7.2

72-73

73-74

74-75

75-75

76-77

77 -78

78-79

'79-80

1980-81

81-82

.67 1.45 .L5

.L8 0 .LL

0 .02 .L1

L.59 .27 .66

.0L L.24 L.96

.30 .64 .45

2.83 .32 0

T L.02 L.B4

,59 2.80 .96

.35 .32 .48

.29 0 1.46

.80 ,43 .34

7.L9 .07 .64

0 .L0 .68

L,82 4.40 I.L7

3.27 L.09 L0.38

7.4L LL.32 1.0.04

.69 4.0L 9.08

2.6L 5.30 5.73

2.40 9.67 5.77

.92 2.LL 3.22

6.09 L.59 L.06

.93 .86 .20

.58 2.68 4.3L

,32 L.L7 L.48

4.74 L.26 6,68

7.30 L.34 2.73

4,g3 L6.59 I.56

20.33 9.LL .94

L5.96 2.44 2.58

3.6L .79 7.7L

2.74 3.30 .66

9.L0 5.L7 L.99

5.64 2.34 7.83

2.L5 9.70 8.5L

.85 4.02 2,53

2.32 3.06 2.2L

1.0.85 6.28 4.02

6.78 LL.L2 2.79

L3.34 L1".37 3.53

'u5.60 -2.30 3.52

6.L6 5.L3 L0.49

2.00 .22 2.7L

7.86 .2L 2.55

2.42 3.1.6 .49

3.36 1.20 .54

.75 L.4L .L4

1.52 .35 0

3.37 .72 .78

.43 .27 .43

.09 2.25 L.22

2.01. .95 .34

2.53 2.2L .26

2.L7 2.03 .51

,90 2.28 .LL

6.SS .45 .88

5L.37

40.63

4L.08

28. L0

35.4L

36.9L

34.63

20.L3

L7.49

33. L7

29.8L

46.56

2L. 98

61.40

'l

t 4.58 5.60 .78AVEMGE: .63 .62 .70 2.24

A-10

7.63 6.73 3.?6 1.gg 7,27 35.29



I
I
T

T

T

t
T

t
I
t
I

I
T

t
T

SITE SI-- SiewavilLe Ranger Stati,on

MONTHLY AND ANNUAL PRECIPITATION

(Inches of t{ater)

Jul Aug Sep Oct Nov Dec Jan Feb Mar AprYEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-71

.7L-7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.0L .77 0 L.82

,25 0 .0L 2.28

0 .28 .36 L.L9

.06 . LL .59 .38

T .19 L.74 L.85

,24 .9L .25 L.83

2.23 .70 0 .97

? .8L .48 5.57

.27 2.55 L.L0 .60

.0L .L6 .06 .L3

5.3L 16.68 5.B9

7 .54 L4.07 2.04

8.09 3.55 .79

s.54 1.B0 1.84

3.95 7.L4 4.02

6.15 5.07 7.09

1.92 L.64 6.99

L.28 .23 2.83

.05 3.05 2.85

7.83 8.88 3.7L

May Jun ANNUAL

,64 L.76 .49 2.78 39.47

L.30 L.72 .L0 L.30 3L.46

6.55 L.95 3.88 .66 35.5L

L.02 2.L7 L.44 .3L L8.06

L.37 .23 .72 .80 25.39

7.72 7.23 .35 .07 33.61

6.93 2.05 .97 .43 27.25

2.08 L.04 .44 .47 L6.83

1..47 .23 7.87 .64 L5.42

2.80 .5L L.04 .24 29.56

3. 26

.85

8.21

2. B0

3.44

8.70

2.42

L. 66

.74

4. L9

T

I
t
t

.23 .02 L.84 r 1.L8

.45 .37 0 4.L3 .9L

.55 .L0 .08 .39 .84

0 0 .53 3.77 L4.7I

L.34 4.63 4.54 7.80 .94 L.38

5.L5 L0.80 7.52 2.68 L.34 .98

2.9L ;,5.40 -2.00 ^'3.40 .56 7.08

9.23 5.02 5.3L 4.54 5.L4 .24

.22 L8.L2

.36 34.69

0 L7.3L

.57 49.L4

,50 .50 7.78 3.86 4.74AVEMGE: .31

A-11

6 .35 3.68 3.03 Z.2l l. OZ .63 27 .66



I
I
I

SITE BO--Boea Dom

MONTI{LY AND ANNUAL PRECIPITATION

(Inches of lilater)

YEAR

1964-65

55-66

66-67

67-68

58-69

69-70

L97A-71

.7t-7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

' 79-80

1980-81

81-82

0 .74

,35 0

.35 0

1.65 .2L

0 .29

0 .65

1.83 .47

0 L.30

.25 L.86

.L5 .L2

.42 ' .75

L.55 .67

L.56 .L7

00

.57 2.4L

1.78 .73

.80 5.62

.7 5 L.74

1.96 2.98

L.50 5.L7

L.03 L.56

3.19 .80

L.05 .57

.32 3.L7

0 L.03

L.5L .32

.77 .52

3.00 B.98

5.2L L3.02

6.25 L0.28

5.38 3.36

5.23 1.05

3.26 5.89

4.42 3.5L

L.74 1.5B

.27 ,39

r 1.7B

6.45 6.25

L.84 3.91

3. 80 7 .93

L,70 3.8L

4.80 5.43

5.33 .73

2.06 L.L0

.5L 4.32

2.03 .43

3.53 .37

.60 5.2L

5.90 6.86

2.35 2.08

2.24 .98

3.L2 2.40

4.39 2.10

6.3L 2.3L

.99 2.66

3.44 5.s7

1.35 .20

L.88 0

L.76 2.60

1.55 2.25

.59 L.1_6

.98 T

L.69 .29

I .1"8

T 2.25

L.05 .20

L.27 L.07

.80 2.02

.77 L.L3

2.97 ,L5

4.07 33.93

2.00 26.58

.40 25.22

.43 17.82

.48 21.62

0 22.04

.5L 23.46

.21" 8.94

L.08 L3.26

.36 23.89

r L8.05

.32 27.54

0 14.98

L.71 36.42

Jul Aug Sep Oct Nov Dec Jan Mar Apr May Jun ANNUALFeb

I
t
I
I
I
I
I
t
t
I
I

.30

.ro

.L2

.50

L. LL

T

0

.93

L.20

.30

L.27

!

.90

.57

.83I
I
t

1.30 2.54 3.60AVEMGE: .58 .52 E2

A-tz

4.87 3.03 2.48 1.05 .96 22.24



I
I
I
I
I
I
I
I
I

SITE HK--NortVatest Reno

0ctsepAugJu'l

MONTHLY AND ANNUAL PRECIPITATION

(Inches of Water)

Nov Det Jan Feb Mar Apr May Jun ANNUAL

t
I
I
I
I
I

I
I

YEAR

1964-65

_ - . 
65-66

66-67

67-68

68-69

69-70

L970-77

' 
.7L:7.2

72-73

73-74.
:

74-75

7?-70

76-77

77 -78

78-79

'79-80

1980-81

8T.82

.06 .03

.4L .97

.L3 .55

.05 .28

.39 .L3

.03 L.56

.32 .87

.L2 . L4

.3L ',.39

L.02 .95

.57 .36

0T

.03 - ,04 2.34

.L4 .25

.32 L.66.. L.25

r .68 1.66

0 .6L .56

L.32 .48 .29

L.22 .53 . L4

0 .L4 .50

.57 .03 1.37

.0L .52 .25

.86 .37 .43

.05 .85 2.40

L. s3 L.69

L.45 2.28

.52 .52

.L0 .L6

.02 .85

3.06 L.68

.68 L.09

L.36 4.42

.64 L.36

L.92 L,74

1.66 :8L

.20 L.L4

2.90 2.26

L.L6 .90

, 87 .36

L.24 L.40

L.L6 .57

2.7L .69

.43 .7I

.90 1.34

L.70 L. L3 .07-L.93

.80

.s3 2.0L .09 9.96

1.16 .20

. L7 .23 . B7 L0. B7

.37 .03 .06 8.20

.73 .L7 .36 9.L5

.L8 .25 .0L 6.44

.02 L.23 1.60 8.03

.37 .81 .L0 9.56

.57 .34 .02 7.L0

.65 .66 .34 L3.58

.23 1. L7 T 7.2L

.93 .L2 L.90 L2.L5

T

I ,38 .57 7.02 7.18 1..54 1.21AVERAGE: .28 .52

A-15

7.71 .43 .68 .49 9.35



Aug

.05

I
J
I
I
t
I
I
I
t
I
I
I
I
I
I
I
'l

I
I

SITE HN)--Reno Ai,nport

MONTHLY AND ANNUAL PRECIPITATION

0ctSep

(Inches of tlater)

Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

_- 65-66

66-67

67-68

68-69

69-70

w7a-71

.71-7.2

72-73

73-74

74-75

75'-76

. 76-77

77 -78

78-79

' 79-80

1980-81

81-82

Jul

.L7 r

.05 .02

L,06 .09

.0L .L4

.27 .48

.33 :19

.03 L.03

.96 .62

.07 .0L-

.L9 .15

.58 .38

.54 .32

.01. .36

L.03 4.L3

2.07 L.73

L.65 .75

2,97 .37

.89 L.54

L.27 L,60

.56 ,32

.0L .L6

.0L .67

2 . sa 1.66

.82 .66

2.02 2.77

,60 .85

L.05 L.20

L.74 .07 .L0 L.29 I .6 3

.88 6.4L

.09 8.91

.18 6.78

.07 8.52

T 7.67

.2L 6.73

r 4.28

L.03 6.88

.07 7.7L

v 5.79

.72 L0.30

r 4.78

L.07 8.52

.73.01.L5.L3 .20

.0L .40 .04

.0L .03 L.47

. L0 .44 .24

.30 1.3,A L.00

.0L .56 L.74

0 .69 .27

.92 .L5 . L2

L.L0 .28 .07

.0L . L4 .23

.68 .08 L.30

T .3L .L7

.48 .L4 .28

.07 .64 2.L3

.32 .L9

.33 7.54

.L4 .03

1..66 .7 3

.34 L.L6

L.74 L.59

L.20 .36

.7L .L9

.98 L.49

.82 .52

L.90 .76

.2L .58

.4L L.L4

,60 r
.59 2.38

.L4 1.02

.L3 .75

.23 .0L

.62 .2L

.20 .L0

r L.24

.20 .3L

.4L .L6

.5L .78

,2L .57

.34 .L0

.40 .80 L.04 .29AVEMGE:

A-14

1.1L .94 .91 .37 .56 7 .33



I
I
I

SITE VI --Virginia City

MONTHLY AND ANTIUAL PRECIPITATION

(Inches of l{ater)

YEAR

1964-65

65-66

66-67

67-68

68-59

69-70

r970-7,1

71:7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

Aug Sep OctJul Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
I
I
I
I
I
I
t
T

t
I

r .89

.73 0

,02 .04

.28 .62

.03 .3L

.L5 .24

AA 14

0 7.28

.79 1".66

! .05

.L4 T

.42 .23

.L7 .24

.L4 .L9 L.59

.05 1.45 .12

. L0 .2L 2.92

.20 7.33 .49

.36 3.29 L.23

T .59 3.95

0 1.70 L.34

.5L 1.L4 L.06

2.L5 .3B .25

.55 ,06 2.L2

L.65 r 1.75

y .66 ,37

.24 .27 L.L8

.73 L.L7 3.05

2.02 9.7I 4.L6

4.44 3.77 .97

3.60 2.55 L.20

4.03 .89 .67

3.30 3.67 2.25

2.09 2.L4 L.06

L.62 .92 4.5L

.21 .32 2.00

.04 L.L0 L.50

4.37 2.89 3.98

1..85 L. 53 . 2. 37

2.69 6.77 3.4L

L.23 L.83 .44

2.81 4.57 1.42

L.47 .L4 .24

.44 .89 T

2.04 .82 3.38

.15 .93 L.30

2.53 .63 .4L

2.6L .73 0

4.56 1.0A L.38

3.07 .67 ,28

.55 .02 2.02

1.43 .6L .40

L.18 .39 .32

L.85 L.09 L.47

L.97 .75 .34

L.43 2.65 ,20

1.80 .87 .84

2.55 23.L7

2.05 L4.3L

.L0 16.98

1.39 12.28

.65 1B.66

m 1? qR
L !U. VV

.78 L8.83

.54 1L.0B

7.90 L2.36

y L6.46

r L1.L8

.28 L9.24

r 8.66

1.34 L7.58.49.02

.83.43.22
I
t
I

.89 1.53 2.45 3.05 2.14AVEMGE: ,44

A-1s

L5.43



I
I
I

SITE _. .cc--ceson cita

JanJul

MONTHLY AND ANNUAL PRECIPITATION

(Inches of lllater)

Aug Sep Oct Nov Dec Feb Mar Apr May Jun ANNUALI
I
I
t
I
I
I
I
I
t

YEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-71

.7t-7.2

72-73

73-74

74-75

75-75

76-77

77 -78

78-79

' 79-80

1980-81

81-82

.02 .32

.27 0

rT
.30 ,L4

0 ,50

T .80

.45 .07

T L.45

.66 .62

.06 .1.2

.06 .0L

.47 T

.79 .70

.03 0

.39 .L5 .83

.05 .89 ,0L

.02 .L4 4.03

.L8 .L9 .89

2.L6 7.3L

3.36 5.L6

2.62 L.22

2.99 .45

L.66 2.29

4.27 L.50

.82 .67

mE2I .UI

.03 .62

4.44 2.30

.57 2.89

2.13 5.9L

.82 2.24

2.24 3,6L

2.52 .42

.78 .LL

.14 L.69

.44 .03

7.6L .42

.33 L.59

2.64 3.36

L.42 L.35

1.s2 .30

L.45 .75

L.80 .90

3.48 .87

.22 .82

L.7L 1.0L

.29 .23

.22 0

.50 L.49

.76 .65

.04 .75

.37 r
L.38 .26

.06 .07

0 .96

.34 .08

.3L .34

.78 .74

.36 .63

L.47 .27

.72 L.74

0 L.L9

0 .80

.87 . 83

L.49 .64

.03 .06

,67 .L7

.07 .85

.57 .24

.2L L.L3

L.28

2.47

.75

?1

11

1. 83

L.09

.39

.oo

6. 07

2.0L

.35

.L8

.36

.02

0

.L3

nq.

.4L

.L2

r
.06

0

.81

L6.65

rJ. 4U

L2. 03

7 .38

LL.03

12.52

LL.33

6 .92

7 .36

LL.58

8.8L

L5.69

6..85

L5.44

I
t

.32.78I
I
I

.37 .64 7.27 2.01 2.62 7.43 .97AVEMGE: .34

A-16

.49 .45 1.L.05



I
T

I

T

I

SiTE SS --Spooner StrrnrLt

JunMayAprMarsepAugJui

MONTHLY AND ANNUAL PRECIPITATION

( Inches of |lJater)

Oct Nov Dec Jan Feb ANNUAL

I
I

YEAR

1 964-55

65-66

66-67

67 -68

58-69

69-70

1 970-71

71,-72

72-7?t

73.74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-91

81-8e

0a
00

.2L L.30

.34 .48

00
2.24 .60

L.30 L.84

a .42

.45 .53

.1A 0

.46 0

a .46

4.73 1..33

7.49 2.20

7.9L 4.64

4.2L L.77

2.48 9.87

L.64 3.LL

L.9L 3.65

6.7A 4.80

3.83 3.41_

8.42 LA.L6

5.08 L.62

8.65 4.30

37 .3L

20,59

24.67

27 .26

3L. 36

L5.7 0

L6.40+

28.7L

23.05

35. A0

L5,92

4s,43.

T

T

I
T

I
I
I

.59

0

a

0

L.7 0

a

L.42

.JL

.L3

J.L6

.24

a

L.68

0 4.L9 L5.94

L.05 L.93 9.84

L.L2 3.33 3.27

2.46 9.58 L.63

L.42 L.76 2.02

3.47 L.1.9 .7L

L.46 .43 .A5

.25 3.54 6.67

2.23 2.72 3.85

L.28 7,A5 5.59

L.04 .92 L.59

3.77 8.3A 6.52

L.83 0 .23

5.98 2,02 2.53. 0

.40 2.57 .5L .60

L.36 .33 L.02 .L8

4.L3 3.69 ,33 0

7.3L 3.76 .65 .39

2.85 .L9 0 0

L.59 A 2.80 .65

3.L6 2.78 .2A 0

3.A9 L.52 L.68 .4L

4.86 .99 L.39 0

2.60 L.75 ,66 0

8.50 3.2A .50 .69

.21.39I
T

I

.40 L.6A A.25AWBAGE: .44

A-77

4.72 5.48 4.1.9 8.82 7.87 .94 27 .34



SITE cr,--Cl"fuoook

Ju'l

I
I
I
I
t
t
t
I
T

T

I
l
I
I
I

MOI{THLY ANt) ANIIUAL PRECIPITATiON

(Inches of t{ater)

Aug Sep Oct Nov Dec Jan Feb Mar Apr t'lay Jun ANNUALYEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-71

.7t-7.2

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

' 79-80

1980-81

81-82

.28 .75

.04 a

.07 0

. 23 .41_

T .03

T .70

L.40 .04

T L.96

.76 2.37

.J.9 0

,47 ,35

.87 .22

.52 ,0J.

.4L 2.86

L.L8 .B6

.,2L 2.06

.69 1.00

2.63 2.05

.84 6.36

.82 L.76

4.25 L.26

.41 .22

.04 7.63

.28 2.05

L.20 .46

L,L1 ,62

2.29 6.6L

4.64 L0.L6

4.48 7.82

4.85 2.54

4.L5 .23

L.4L 3.60

3.06 L.63

L. 56 1". 25

.63 .4L

.38 .57

3.57 4.29

L.33 2.27

5.73 5.64

L.25 3.45

2,92 5.43

5,32 2.L4

L.67 1.64

.L7. 3.08

.51 .L9

2.69 .36

.44 L.90

3.91 3.4L

L.52 .71

L.78 .63

2.74 2.84

3.21 1.65

3.73 L.81

.65 2.65

3.24 6.46

L.93 .26

2,48 0

.77 3.3L

.9L .55

I L.00

,L5 .06

L.L9 .46

.37 .20

0 2.4L

L,28 .20

.6L .36

1.05 .82

L.07 .82

2.05 -59

L.90 30,37

1.32 2L.65

.47 L7.69

.34 9.23

.L3 L5,A6

r L2.L4

.06 L5.26

.09 L2.3L

,93 L2.59

.3L 77.28

.L0 14.24

.L1 2L.64

r L2.36

1.49 3L.s9

.32

.L6

.22

.02

L.L6

T

T

.91

2.23

.L9

L. 56

0

.2L

.5L

I
I
t

L,77 1.87 2.g5AVERAGE: .as .45 .54

A-L8

3.52 2.18 L.77 ,9L .z9 .51 L6.91



I
I
I

SITE LV --Little VaLLey

JanJul

I'IONTHLY AND ANNUAL PRECIPITATION

(Inches of ldater)

Aug sep oct Nov Dec Feb Mar Apr May Jun ANNUAL

t
t
I
I
I
T

I
I
t
I
I

YEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-7t

77-7.2

72-73

73-74

74-75

75-76

76-77

77.78

78-79

79-80

1980-81

81-82

.0J .52

.L5 .22

.2L .L3

2.72 .L9

0 2.61

0 4.20

.LL .77

.1B .25

.77 .7 0

.38 ,t

.76 3.s4

3.23 4.77

2.L2 7.86

L,93 L.77

4.47 2.56

L.7L L.46

.3L 2.99

0 1.29

L.2L 2.LL

.95 .78

6.L0 L5.34

3.05 L.66

6.21 6.89

8.42 6.38

2.28 3.62

.48 L.04

.30 L.89

7.27+ 9.59

4.5L 6.L3

4.55 8.94

2.57 5,2B

.08

0

0

0

0 2.69 L.03

0 L.24 8.42

.77 27 .0 L.60 0

2.52

2.49 .9L 2.30 .78

4.19 2.8L .25 .37

.30 6.60 5.24 .07

L0.30 8.40 3.20 .45

2.73 2.74 .43 .0L

3.L7 L.60 ,04 L.53

4.77 4.64 7.37 .64

x 6.20 ^i80 .54

7.58 3.40 2.47 .08

1.45 2.60 .38 L.80

L.70 34.87+

.38

.58 L7.04

.87 32.57

.02 37.54

.26 35.06

0 L7.89

L,L8 L9.22

.05 32.26

a.Q 2L. 57

.25 32.06

0 16.B4

.64 (57.47)

29.53

.64

2.67

.L9

0

.82

2. L4

.30

L.67

0

.65

,50.73.82I
t
t

3.L9 g.6Z.{VERIGE: .48 .76 L.72

A-19



I
t
I

SlTE 31--Cliff Ranch

Aug

I.IONTHLY AND ANNUAL PRECIPITATION

(Inches of l/ater)

sep 0ct Dec Feb Mar Apr Jun ANNUALMayJanNov

t
t
I
l
I
T

T

I
I
I
t

YEAR

1964-65

65-66

66-67

67-58

68-69

69-70

1970-71

7L-7.2

72-73

73-74

74-75

75-75

76-77

77 -78

78-79

79-80

1980-81

81-82

Jul

.98 0

00

.01 .26

0 .L3

0 .08

L.20 0

a 7.92

.68 2.8L

0a
,42 ,83

,68 .23

.L7 0

00

0 2.3L

0 L.B0

.77 .56

1.46 2.72

.01 2.06

0 L.24

.62 3.97

7.66 .94

.L6 0

00

0 L.37

.38 .66

?n"?t. UV U. UA

* 5.1.3 9. B0

.45 7.00 L5.96

7.82 8.LL 2.57

L.02 4.73 L.59

2.89 4.18 6.67

9.24 4.93 5.55

L.58 2.28 2.7L

2.A2 ,28 .68

7,37 .L4 7.B5

6.27 I.37 5.L4

2.69 ,48 9,00

7.97 5.58 8.62

.60 2.32 3.49

L2.72 x L4.70

7.55 .6L .69

L.54 .57 .35

.92 5.96 .55

L.96 .38 L.27

3.L7 .88 0

.74 3.59 4.L8

6.L5 6.30 1.75

2. 24 2.49 n. 06

3.0a 7,05 0

3,7L L.54 .12

3.77 x .70

6.38 L.82 .39

L.28 2.05 ,37

7.00 4.45 3.L2

.03 1.48 25.29

0 .81 29.97

L.39 .40 29.52

.84 .08 L3.47

.77 .s3 22.80

0 0 30.38

.56 .58 24.35

eQ

L.JA

.L4

.43

.L7

.98

0

aQ L4,2B

L.L8 L5,74

.07 2s.46

0 L7,92

o 27.09

0 L2.30

.52 46.L3

I
t
t

.48 .47 7.60 3.89 4.L2AVEMGE: .29

A-20

5.66 3.53 2.44 1.04 .48 .40 24.34



I
I
I

SITE FI --Franktot m/ cLiff Ranch

sepAugJul

MONTHLY AND ANNUAL PRECIPITATION

(Inches of t{ater)

Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
I
I
I
I
T

I
I
I
I
t

YEAR

1 964-55

a? a a
OC-OO

66-67

67 -68

68-69

69-70

r97A-7L

71-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

leri0-81

81-82

L.00 0 0

000

.07 .L8 .82

.a4 .3L L.3L

0 .L3 .07

L.26 .A1 0

a 7.48 .77

.a6 2.34 L.23

.a2 .4L .25

.09 .24 L.85

.54 .L6 A

.L2 A .38

a a .59

.71 74.20

2.L8 .42 7 .00 n. A3

.93 7.52 7.67 2.72

.49 2.L8 4.34 L.46

3.5L 2.57 4.04 5.98

L.96 8.40 4.33 5.80

L.L5 1,55 2.09 2.5L

4.42 L.94 .40 .63

,77 L.27 .14 L.74

.L3 5.92 7.9A 4.73

0 2.63 1..94 5.29

L.58 L.92 5.65 8.52

.65 .60 2,L5 3.23

3.L7 L2.77 * 1.6.29

7.82 .62

1.35 .49

.81 5.32

1.62 .39

2.56 L.75

.68 3.28

6.62 6.1.8

2.69 2.65

2.90 L.02

3.6L L.89

3.98 .78

5.73 L.36

L.22 L.93

7.00 4.35

.55 0

.25 A

.46 L.32

L,09 .77

.09 .23

3.73 .A5

L.75 .55

.07 0

.a5 1..00

.26 .27

,94 .39

.L5 .LL

.53 .82

3.A9 0

1.75

.75 25.53

.35 26.80

.07 L3.42

.52 22.9L

0 28.48

.48 24.L6

0 L5.05

L.27 L3.73

.05 25.04

0 L8.73

0 25.68

0 77.63

.48 47.08

"T

I .37

I
I

.56 7.67 3.77 6.95 .96 .42 .40 28.00AWRAGE: .24

A-ZL

4.99 3.47 2.29



t
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I
I
t
I
t
t
I
T

I
I
t
I
I
t
t

SITE pgr-Daais Creek Pmk

Ju'l

MONTHLY AND ANNUAL PRECIPITATION

(Inches of ldater)

0ct Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

65-66

66-67

67-68

68-69

69-70

1970-71

.7t-7.2

72-73

73-74

7 4-75

75-76

76-77

77-78

78-79

79-80

1980-81

81-82

Aug sep

0

0

.70

.40

.07

.58

.ur

.74

.UJ

.L7

,43

.20

0

60

93

52

73

67

LL

NE

44

60

54

25

48

66

.47 25

0LL

.58 4L

.44

.34

0

0 0 L.95

0 0 .49

.32 .82 .42

.72 1.03 2.02

.L2 .05 L.64

.09 0 .89

L.46 .55 4.04

. BB .99 .38

0 .0L .02

* .L7 0

.36

L0 .47

7.96 L2.34

6.2L 2.9L

4.06 L.62

3.82 4.87

3.62 4.96

1.65 1.84

.26 .45

.1.L 1.22

6. 95 4.7I

2.08 5.04

I .4L

2.7L

6.L3

6.68 .35 .57

L.L7 .30 .L9

.51 3.86 .54

L.03 .39 1.03

L.96 7.5L .08

.49 2.8L 3.2L

6.42 5.49 7.67

2.26 2.L0 0

2.59 .3L 0

2.98 L.60 .2L

3.57 .65 .43

5.90 L.31 .45

.44 L.66 .55

7.0 3.97 2.77

L.60

.64 24

.30 22

01L

.79 L9

024

.68 2L

'J0 L2

.62 I

.04 2L

0L4

.05

6.00

.70

2.2L

7 .70

L. L8

.92

.77

4. 69

2.02

.07

0

2. LL

L.03

.32

U

.62

P0

.83

,34

.4L

.L5

.76

0

0 L.56 L.10 5.03

.59 .43 L.L2 2.68

.20 2.L8 L0.46 8.37

.34 1.23 2.99 4.06 20,78

t
I

AVEMGE: .21

A-ZZ

4.84 3.07 1.88 .84 .55 .41
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Y

r
L6

x.4

f4

r
r
Y'

r
I'
P2

60

g4

MayAprAugJul

I
t
I
I
I
I
I
I
T

T

I
I
t
I
t

SITE $ -- Junetion U.S. 395 & NV 27

f'IONTHLY AND ANNUAL PRECIPITATION

(Inches of lllater)

Sep Oct Nov Dec Jan Feb MarYEAR

r 964-65

6s-66

66-67

67-68

68-69

69-70

L970-71

7l-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

Jun ANNUAL

.05 .2L .14

.12 0 0

0 .3L 0

.30 .04 .22

.08 .60

.06 .L2 0

.35 .75 0

.03 .B9 .6L

.77 .40 L.2L

0 .09 .0L

.44 .22 ,8L

,36 .63 0

.43 .32 .52

0 .47 .44

.1.1. . 89 2. 07

.32 .L2 2.76

.L2 2.09 3.L7

L.34 .73 3.L6

L.77 L.37 L.42

L.03 2.L7 7.60

.50 L.25 1.45

7.0L .7L .05

.25 .1A 0

.29 L.20 3.48

0 L.46 L.03

.40 .L0 2.04

.34 .38 L.86

1.. L7 8.05 3.52

9.0L 2.47 ,20

4.3L L.04 .38

1.09 .L8 L.78

.36 .42 .02

2.67 L.97 L.L4

2.40 .36 L.48

.33 2.L5 2.43

.46 L.69 L.52

.93 L.55 .52

2.79 2.A5 L.L9

L.28 2.L7 7.L0

3.54 2.77 .33

7.40 .20 .48

2.39 .47 L.72

.L7 .55

.72 0

.95 z. g?

.87 L.38

.L2 .49

.42 0

.63 .1.0

.L3 .09

.02 1.40

.L0 .L0

.L4 0

.50 .65

.39 .28

.55 .L3

2.L7 78.

L.05 L0.

.07 L2.

.32 9.

.8L L2.

0 9.

.54 9.

0 7.

2.82 I .

.L2 LL.

0 B.

.20 77.

0 6.

L.23 L4.

I
t
I

.25
('.28 \.62 1.12 1.e7
L{

(,r c\-

2t35 7.39
-17,02\ .47 .62

)

f[tld'd'

-'Q-g)n'lt/ /u

AWMGE: .2J

A-23

.67 10 .



Apr0ctsep NovAugJul

t
I
I
I
I
I
I
I
I

T

I
I
I
I
I

Z--Sage BendSITE

May

I'IONTHLY AND ANNUAL PRECIPITATION

(Inches of l/ater)

Dec Jan Feb Mar

le.el

10.8r

u'1r
e -4p

L2.2L

L0.07

n.n?

t.r7

t .rY

12.5?

B .16

L5.00

''nr
16.16

11.67

.05 .08 .88 2.34 L0.19 3.06 .L5 ,09 .70 2.L5

0 .39 ,L5 3.00 4.68 L.07 .43 .28 0 .68

0 0 2.75 3.36 L.25 T L..99 .94 3.25 0

.28 .57 .75 4.06 .43 .49 0 L.02 L.40 .30

.10 L.6? L.83 L.83 2.65 2.L1 .95 0 0 .94

0 .92 3.43 L.03 2.66 .37 L.42 .24 0 0

0 .47 L.L0 L.52 .48 L.89 2.77 .65 .L8 .52

.54 L.L5 .L6 ,05 2.04 2.L3 L.05 .05 0 0

L.06 .40 .2A 0 1..35 1.80 .65 0 .90 L.50

0 .L6 L.68 3.L5 3.5L 2.53 L.27 0 .05 .2L

0 0 L.40 L.L4 1.86 2.56 L.LL .05 0 0

0 .30 .08 3.5? 5.26 3.97 .43 .s3 .02 0

.33 .05 .3? L.L8 L.88 .L9 .47 .35 .L0 0

0 .94 3.45 4.53 2.77 .80 2.L3 .58 .02 L.34

--/ -, I.1z l .sr 1..s1 2.20 2.93 1.64 1.a6\ .34 .57 .54
Lnn)

b'\' '= P'' "z(

t- - 4-tbt /0
A-24

YEAR

I 964-65

65-65

66-67

67-68

68-69

69-70

70-7L

7t-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.0L ,20

.L7 0

0 .60

.08 .02

0 .L3

00

.37 0

0 L.08

.73 .23

.L0 0

.04 0

.46 .26

.27 .29

00

.20



0ctAug sepJul

t
I
I
I
I
T

t
I
I

T

t
I
I
I
I

Feb Mar Apr May Jun ANNUAf

I

SITE

YEAR

I 964-55

65-55

66-67

67 -68

68-59

69-70

'1970-7'l

7t-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

6-- Lancer

MONIHLY AND ANNUAL PRECIPITATION

(Inches of Water)

Jan

.03 .24 .L0 .L0

.27 0 0 .45

0 .40 0 0

.07 .04 .28 .58

0 .L7 .07 1.58

000L.L0

.35 0 0 .50

0 1.L4 .54 L.27

.67 .4L L.19 .44

.L2 0 0 .L3

0 0 .48 0

.52 .38 0 .32

.27 .22 .32 .23

0 0 0 L.07

L.00 2.94

.08 3.43

3.05 3.93

L.02 4.37

L.84 2.23

4,L4 L.37

L.40 L,79

.22 .05

.L0 0

L.6L 4.96

L.59 L.L9

.25 4.23

.38 L.80

4. 01. 4.1.2

LL.L3 4.05 .23

5.00 1..30 .49

2.L5 .24 2.34

.76 .57 0

3.56 2.38 .74

3.06 .37 L.86

,6L 3.55 3.36

.40 2.50 L.03

L.42 L.93 .70

3.68 2.58 L.59

2.07 3,77 L.12

5.L5 4.79 .55

2.72 .2L .6L

2.97 .83 2.40

.75 .62 2.32

,39 0 .62

,99 2.79 0

L.34 1.48 .35

0 0 .90

.42 0 0

.74 .L6 .49

.05 0 0

0 .95 L.27

.07 .04 ,04

.03 0 0

.73 .66 0

.34 .L8 0

.50 ,03 L.74

22.

L2.

L5.

L0.

L3.

L2.

L2.

7,

I

L4.

L0.

L7.

7.

L7.

9L

03

89

86

47

':.
va

20

98

82

25

58

28

67

l'5'6 ,r- \*-

.4a 2.60 g.rg z.oa r.ar\, .41
_-J

' -..--:> \'\,r 
",\l'"

.21. .2L

A-2s
b4?o

,53 ,55 73,20



Aug Nov0ctsepJul

I
t
I
I
I
I
I
I
T

t
t
I
I
I
I

SITE 4 -- llhites Cveek

I4ONTHLY AND ANNUAL PRECIPITATION

(Inches of |lJater)

YEAR

r 964-65

65-66

66-67

67-68

68-69

69-70

1970-71

71-72

7?-73

73-74

74-75

75-76

76-77

77 -78

7B-79

79-80

1980-81

81-82

.06 .43

.L3 0

0 .04

.09 .03

0 .5L

00
.36 0

0 .80

.20 .93

.05 0

00
.54 .32

.L3 .3L

00

.70 .23

0 ,74

0 .L3

.28 .39

.27 L.83

0 L.40

0 .39

.68 L.29

L.12 .45

0 .L9

.40 0

0 .35

.70 .L2

0 .94

3.37 10.25

4.28 5.69

5.7 2 2.39

4.48 L.05

L.90 3.98

1..67 3.63

L.88 .6L

.L2 .46

0 7.64

5.le 5.24

L.22 3.69

4.39 6.L0

L,98 2.77

4.23+ 3.98

Dec Jan Feb Mar Apr May Jun ANNUAL

L.32

.09

4.0L

7.34

2.43

5.44

L.79

.L8

0

2. L9

L.9L

.27

.38

5, 34

5.82 .64 .79 .47 2.25 25.07

L.33 .67 .30 0 .52 L3.75

.62 2.06 .72 2.L9 .A2 L7,90

.64 .07 L.56 1.48 .40 7L.75

2.66 .94 0 0 .78 L5.30

.49 3.32 .84 0 0 L6.79

5.5L 4.68 1.06 .L8 .45 L6.3L

2.20 .98 .L5 0 0 6.86

7.78 .72 0 L.02 L.24 9.L0

3.44 L.40 .05 .06 .02 1.7.83

3.1.8 1..50 0 0 0 LL.90

5.36 .82 .73 ,08 0 L8.96

.34 .5L .53 ,36 0 8.L3

L.Z4 A.56 .96 .06 L.55 22,33

'l

I
t
I

Yuo
l-

7.86 2.89 3.68 2. 6L . 1. 66,,_ . 51 .44 . 52 15 - 17AWRAGE: .17 .24 .25

A-26

CI(r1o



AprMar

,40

Aug

.29

Jul
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I
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SITE R--Euergreen Hi,LLs Road.

MONTHLY AND ANNUAL PRECIPITATION

(Inches of hlater)

Sep Oct Nov Dec Jan FebYEAR

1 964-65

65-66

66-67

67-68

68-69

69-70

1 970-71

71-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.L9 .34

.43 0

0 .03

.67 .23

.0L .59

.22 .L5

.64 .L9

.02 L.L3

1.L2 .7L

.04 .0L

.22 r

.43 ,4L

.L2 .2L

00

.L0 .42

.02 L.29

.05 .5L

.5L .45

.5B 2.L7

.0L L.4L

0 .60

.58 2.34

L.40 .46

.02 .04

1.3B 0

.07 .70

.74 .48

.20 2.0L

L.77 4.L7

.s4 6.3L

5.26 5.45

L.24 5.L6

2.71 L.28

6.50 2.85

1.49 2.44

.97 .18

.3L 0

2.89 6.74

L.99 1.77

,65 5.72

.47 2.2L

8.60 7.65

L4.39 5.69 .36

8.73 L.83 .90

2.38 .54 3.82

L.44 1.L5 .L0

4.68 2.93 L.L4

5.51 .99 3.28

L.L2 5.92 4.79

.45 2.39 2.LL

L.75 2.L2 L.17

5.96 3.27 2.35

4.86 4.7L L,49

9.49 6.68 1.07

3.38 .68 L.56

3.72 3.35 4.78

.48 .41

.87 0

.82 2.84

1.77 L.55

.14 .22

2.05 .02

L.69 .47

.22 .04

0 L.33

.22 .L8

.37 .33

L.32 L.2L

.56 .93

2.L7 .L2

May Jun ANNUAL

2.L7 30.49

.77 2L.49

.23 2L.93

.48 L4.75

1.3B L7.83

0 22.99

.69 20.04

0 L0.43

L.L7 LL.55

.12 2L.78

.08 L7.20

.36 28.05

0 LL.34

2.34 34.94

,92 2.5L 3.71AVERAGE: .29

A-27

4.85 3.0L 2.07 .91 .73 . .70 20.39



I
t
I

SITE 2--Jones Creek

MONTHLY AND ANNUAL PRE9IPITATION

(Inches of tdater)

Oct Nov Dec Jan Feb MayAprMarsepAugJulI
I
I
I
I
T

t
I

YEAR

1 964-65

65-65

66-67

67 -58

68-69

69-70

1 970-71

7t-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.L8 .47 .09

.a4 0 0

000

.30 .78 .35

0 .54 .45

004

.92 0 0

a L.LL L.26

.35 L.42 1.72

,a8 a 0

.L5 0 1.25

.59 .69 A

.L3 .27 7.02

aa0

.42 L.93

L.26 .37

.33 5.45

.43 2.03

2.07 2.99

2.L5 7.05

,62 L.66

L,48 .07

.48 .27

a 2.69

0 2,20

.54 .7L

a .48

2.29 L0.49

.46 .29

.42 0

.57 2.40

1.96 L.55

0a
L.46 0

L.67 .27

.20 0

0 L.LL

.a7 .09

.L2 .L4

.99 .67

.52 .75

2.94 .09

Jun ANNUAL

2.63 28.97

.66 L9.69

.22 23.L9

.37 L6.24

L.44 L8.7L

0 23.57

.70 2L.67

0 8.05

.9L L0.92

0 2L.31

0 L7.85

0 25.5L

0 1.L. L9

2 .17 39 . 1,9

5.21 LA.60 5.82 .87

5.90 8.29 7.70 7.05

7.L3 2.22 .53 4.34

5.L7 7.56 2.3L .03

2.59 5.00 2.78 .85

3.L8 4.36 .67 4,70

2.60 1..01 6.58 5,64

.L2 ,37 2.26 L.L8

0 2.04 L.89 .73

6.64 7.54 2.39 L.8L

L.86 5.34 4.8L L.98

4.6A 8,J7 7 .36 L.22

2,85 3.56 .56 L.05

7.68 3.77 3.70 6.06

I
I
I
t
'T

I
I
I

.86 2.74 3.97 .65AWRA@: .24 .33 .44

A-28

4.56 3.70 2,24 .87 .56 20.46
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SITE O--AUR Test Site

AprAugJu'l

MONTHLY AND ANNUAL PRECIPITATION

(Inches of lllater)

Sep Oct Nov Dec Jan Feb Mar May Jun ANNUAL

t
I

YEAR

I 964-65

65-66

66-67

67-68

68-69

69-70

L970-7L

7L-72

72-73

fi-tq
74-75

75-76

76-77

77-78

78-79

79-80

1980-81

81-82

.59 .74

.33 0

0 .L0

.80 .42

.02 .75

.27 .26

1.37 .27

.12 7.47

L.63 L.58

.08 .02

.34 .02

.7L .77

,LA .28

aa

.L5 .65

0 L.75

.07 .58

.46 .60

L.03 2.9A

.04 2.LL

a .73

.62 3.25

2.L3 .70

.08 .L8

L.65 A

0 L.60

L.0g .86

.46 3.33

2.3L 5.97

7. L2 8.04

7.20 9.L2

2.58 7.33

3.92 4.14

9.64 3.46

2. A7 3.L4

L.35 .33

.49 0

2.98 7.66

2.85 2.79

,82 7.48

.62 3.L7

12.42 9.20

.87 .69

L.LL 0

7.18 3.73

2.38 L.77

.06 .50

2.80 .02

2.26 .50

.L7 .L4

.02 2.28

.64 .27

.8L .27

L,69 L.48

.86 L.57

4.93 .26

2.88 38.20

L.L2 28.L5

.46 33.23

.56 20.79

L.0L 25.72

0 3L.64

.76 29.67

0 73.73

L.62 L6.77

,L0 27.24

.13 22.35

.50 37.7L

0 1.6 .88

3.26 5L.74

I
I
I

L5.59 6.98 .78

1.A.93 2.32 L.43

3.82 .72 6.85

2.22 L.4L .26

5.76 4.04 L.59

6.38 L.50 5.16

1..48 9.75 7.34

.85 2.95 2.48

2.32 2.20 L.80

7.93 4.73 2.57

5,85 5.65 2.L6

7A,78 1.0.09 L.79

4.75 L,38 2.24

5.38 4.94 7.56

3.60 5.13 .81

I
I

AWRAGE: .45 .48 .55 7.87

A-29

6.00 4.79 3.14 1.47 .97 28.10



I
I
I

SITE MK--Mt. Rose BouL

MONTHLY AND ANNUAL PRECIPITATION

(Inches of }{ater)

Aug 5+ Oct Nov Dec Jan Feb Mar Apr May Jun ANNUALYEAR

1964-65

_ -. 
65-66

66-67

67-68

68-69

69-70

L970-7t

.ll:7.2

72-73

73-74

7 4-75

75-76

. 76-77

77 -78

78-79

'79-80

1980-81

81-82

Ju'l

.20

I
t
I
I
I
I
T

T

I
I
I
t

.42 .45

.09 .90

.L7 .39

2.46 .24

T 2.20

.35 4.L3

.27 .0s

.28 .04

.87 1. L4

,5L L.s5

00

.26 2.65

2.25 .62

.34 7.92

.77 2.49

2.90 3.84

.79 .63

L.7 5 7. 36

L.02 .40

.29 L.62

.62 2.73

L.88 .8L

.80 .87

3.75 7L.92

3,29

8.45 5.5L

7 .70 1.43

3.38 5.68

5.96 6. B0

3,44 L.60

.35 ,52

.45 2.39

6.47 8.22

2.44 6.76

5.3L 8.94

2.90 6.55

8. 86 6 .83

. B6 4.06

2.25 .24

4.09 L.8L

L.32 L2.32

L2.42 LL.86

3.28 2.87

2.00 L.24

4.54 s.20

6.68 2.84

9.37 2.40

L.07 2.76

5.09 9.32

1. L4 2.7 8

2.L4 .97

-.52 .45

6.62 T

2.60 .L0

,3L .02

r 2.55

1.5L .32

L.3L .89

2.s3 .98

.90 2.L9

3.59 .28

.68 3L.74+

. 85 19.9L

.57 25.5L

0 33.65+-

.46 36.60

. L0 L3.52

L.82 19.s9

.05 26.77

T 26.LL

.27 34.32

0 2L.67

2.49 52.7L

4.74 L5,64 L2.92 3.26 .87 .6L 2.7L 43.86+

.20

L.28

.07

0

.76

3.04

.1-9

2. L2

.02

L.77

.58

T

I
I

.79 1..34 2.87 4.55 5.91AVEMGE: .47 .91

A-30

5.0? 4.48 1.83 .93 .77 29.92



t
I

I
I'l

SITE K--S|<A Tauer+t

sepAugJul

I
I
I

MONTHLY AND ANNUAL PRECIPITATION

(Inches of |llater)

Nov Dec Jan Feb Mar May JunApr ANNUAL0ct

T

I
I
t
I
I
I
'l

I
T

YEAR

'1964-65

65-66

66-67

67 -68

68-69

69-70

1970-71

7l -72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-it0

1980-81

81-82

.28 .72

00

00

.45 .37

.09 .99

.L8 .L9

2.44 ,28

0 2.L6

2.23 2.56

.25 ,03

.28 .07

Lq2 L.37

.24 .88

aa

.30 .82 3.49

0 2.85 L.53

0 .66 6.33

.78 .96 3.61

L.74 2.94 4.85

.L5 2.28 L4.80

0 .04 3.00

.73 3.60 1..50

2.98 .99 .69

.27 .27 2.71.

L.56 0 3.43

0 7.95 L.09

2.40 L.55 .67

.49 3.82 LL.74

16.5A 9.66 L.94

13.L1.4.87 .50

5.L9 2.35 6.97

2.94 3.99 .32

7.47 5,4A 2.65

6.59 2.53 6.5L

2.74 1.3.37 9.20

.9L 3.73 3.22

4.59 3.66 2.43

L2.09 7.L7 4.96

7.60 9.1.L 3.83

72.60 L5.94 4.00

8.27 2.50 3.6L

7.8L 4.97 LL.75

L.2L .37 3.01

2.96 0 L.85

.9L 3.88 .63

4.05 L,8L L.L4

.L8 .54 .03

5.74 .L0 0

4.LL .47 .65

.27 .20 0

0 2.85 L.59

3.07 .43 T

1.64 L.L2 .08

2.64 .75 0

L.05 L.59 0

9.LZ .S0 2.7L

9.74

8.94

16.82

1.0.64

6.90

4.25

4,26

.6L

.07

9.58

3.35

7 .90

L.78+

8.7L

48.04

36.6L

43.74

31..06

33.8L

43.28

40.52

16.9E

24.64

40.77

32.07

49.26

24.00+

6L.67

.87 1.62 4.25 6.90AWRAGE: .53 .65

A-31

7.74 6,38 4.42 2.64 1.09 .85 37.88



I
I
I
I
I
t
I
I

I
I

SITE G--Mt. Rose Resort

YEAR

I 964-6s

65-66

66-67

67-68

68-69

69-70

1970-71

71,-72

72-73

73-74

7 4-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

DecNov Jan0ctSepAugJu'l

I.IONTHLY AND ANIIUAL PRECIPITATION

(Inches of lrtater)

L,LA 3.82 1L.83

3.23 2.0L 6.25

.97 7.20 L8.26

.98 3.62 L2.87

3.25 6.25 7.4L

2.68 L6.00 5.45

.02 4.05 5.96

3. B9 2.L7 .88

L.20 .88 .06

.54 4.76 1A.95

0 6.75 4. AL

2.48 7.84 13.59

.9L .90 5.59

4.59 L5.1L L3.57

MayApr Jun ANNUAL

33.50 L0.25 2.58 L.86 .44 3.57 7A.46

74.42 3.36 3.61. 4.73 0 2.0L 39.02

5.77 L.6L 9.29 7.38 3.1.9 .77 48.44

3.79 3.56 .95 6.8L 1..65 1.68 38.25

70.82 7.LL 3.43 .45 7.08 L.0L 43.54

8.6L 6.29 9.00 7.73 ,02 .0L 53.27

3.36 1.4.79 L2.74 5.24 L.09 .87 50.95

L.60 4.L7 5.24 .44 .L0 A 2L.22

4.53 4.L4 3.82 0 3.79 L.44 26.73

L5.40 9.0L 6.J0 3.37 .64 0 5L.L8

9.L0 L0.66 5.2L 3.3L L.68 0 39.29

L4.44 L4.28 3.80 4.04 2.24 .LL 59.62

L0.32 2.22 5.75 L.22 1.96 0 32.20

A.44 5.45 16.11 9.It .62 2.87 75.38

MarFeb

t
I
t
I
t
t
t

.24 .96 .28

000

000

7.05 .49 .86

.07 .59 2.07

.LL .29 .08

2.6L .22 0

.0L 2.30 .72

L.37 2.58 2.92

.L5 .05 .2L

.40 0 L.L6

7.L5 L.63 .02

.49 .33 2.5L

a a .5L

1.85 5.77

I
I

AWRAGE: .55 .67 .87

A-s2

8.33 1.0.27 6. 77 6.rn 3.44 1.38' 1.02 46.46



I
I
I

SITE A--lahoe Mealputs

AprMarsepAugJu'l

MONTHLY AND ANNUAL PRECIPITATION

(Inches of l'later)

Oct Nov Dec Jan Feb

t
YEAR

I 964-65

65-65

66-57

67-68

68-69

69-70

L970-7L

71.-72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

81-82

.22 L.05 .33

.02 0 0

.02 0 0

.1.8 .73 .92

.26 .L2 2.L6

0 .05 .L9

2.32 .37 0

.04 2.0L .76

2.07 2.9L L.80

.27 .02 .35

.38 .08 2.65

L.22 L.74 .02

.60 .36 L.L5

.4L 0 .43

May Jun ANNUAL

0 3.68 80.00

0 2.69 44.51.

4.94 .79 54.34

L.42 L.26 40.70

1. . L6 . 94 52.35

.07 0 54.04

1.46 .59 58.94

.L5 .09 22.25

5.L2 7.85 37.36

L.48 .06 60.54

L.87 .3L 47.3L

2.64 .84 65.60

3.03 0 33.7L

.59 3.57 90.95

I
T

I
I
.T

I
I
I
I

I
I

L.L9 4.95 L4.1.3( s7 1.2 3.03 2.86

2.L7 2.39 1.L.5L 1.1..44 3.79 4.99 5.5L

1..64 7.83 L9.50 4.9L 1.3870.27 3.06

x..78 4.78 L2.37 3.56 5.24 .84 7.65

4.45 8.36 9.26 L3.1.9 7.40 4.40 .65

2.86 L3.64 7.06 7.85 3.90 7.87 L0.55

.03 5.24 6.80 4.80 L7.26 L4.L4 5.93

3.65 2.50 .80 L.93 4.50 4.49 L.36

L.L6 L.40 .L0 5.65 5.L7 4.L9 r

.53 7.0L L3.68 L6.59L0.07 6.12 4.36

0 4.08 4.24 L0.031.4.92 5.66 3.49

3.53 3.00 1.6.L3 75.37 LL.77 5.L9 4,L5

L.02 L.27 5.78 LL.46 2.49 5.06 L.49

6.00 L7.32 L6.72 9.88 7.991.7.84 1.0.64

.67.54 2.L4 5.98 9.86 10.98 ?.?2 6.72 4.75 7.77 1.19 58.42

t
I

AWRAGE: .77

A-33



T

I
I

SITE U--Upper Ineline

0ctsepAugJul

MOI{THLY AND ANNUAL PRECIPITATION

(Inches of Hater)

Dec Feb Mar May JunApr ANNUALJanNov

I
I
T
'l'

T

T

t
I
t
I
I

YEAR

I 964-65

65-66

66-67

67-68

68-69

69-70

1970-71

71 -72

72-73

73-74

74-75

75-76

76-77

77 -78

78-79

79-80

1980-81

B1-82

.L5 .57 .29

000

000

.07 .49 .86

0 0 L.79

0 0 .05

L.99 0 0

a 2.L4 .64

.22 2.52 .98

.a2 0 a

.24 A 7.32

J.19 J.sA 0

.6A .27 .6L

a a .22

.82 4.09

2,33 L.67

L,63 5.68

.72 2.73

4.23 5.23

1-.38 7 .17

0 3.77

1.50 L,73

L.AA L,03

.57 5.34

1. 0L L.7 A

7.85 2.02

.49

72.61.28 I 2.80

8,23 LL.74 2.93 2.23

L5.07 3.00 L.68 8.69

9.26 2.6L 3.4L .23

3.81. L0.0L 6.79 2.07

7.77 5.02 2.00 4.52

5,45 3.46 1.L.0L L2.49

.40 L.35 3.7I 2.46

.05 3.53 3.64 2.30

9.52 L1..L2 7.06 4.L2

2.82 7.A4 13.73 4.98

.75 .30

3.54 0

2.26 4.L9

4.L7 L.L8

00

7.72 0

5.49 .54

,32 0

0 L.55

.77 L.00

2.88 L.43

L.33 60.7L

L.92 34. s9

.57 42.7L

L.L5 26.88

0 33.93

0, 35.03

.39 43.99

0 L3.66

L.30 L8.L4

.03 39.51

0 36.51

3.83 LL.22 1A.65 9.A8 4.A9 1.A.68 6.AA .45 2.55 58.77

I
AWMGE: .30 .46 .48 7,53 4.Aa

I
I A-34

7.09 8.40 5.77 5.02 2.79 .92 .77 37.73



t
I
I

SITE V--ApoLLo WalJ

Jul Aug Sep

MONTHLY AND ANNUAL PRECIPITATION

( Inches of Water)

Oct Nov Dec Jan Feb Mar Apr May Jun ANNUAL

I
t
I
I
T

t
T

I
I
I
I
t

YEAR

I 964-65

65-66

66-67

57-68

68-69

69-70

r970-71

7t-7?

72-73

73-74

74-76

78-76

76-77

77 -78

78-79

79-80

1980-81

8I-82

00

00

.41. 0

00

00

7.92 0

.44 2.46

7.84 2.30

.25 .04

.23 0

L.03 L.27

.56 .L8

aa

0 2.58 .98

0 1.33 4.88

.72 .57 2.49

L.74 3.55 4.69

0 L.44 7.57

0 0 2.L2

.64 2.96 .8L

.82 L.L6 .8L

.24 .58 4.24

L.2L 0 2.74

0 7.56 1.88

.54 .69 .82

.60 3.37 9.45

9.7L L3.57

L4.65 3.68

L0.45 2.77

5.25 L2.38

6.6L 5.L9

3,48 2.57

.30 .98

.03 2.83

9.46 L2.02

2.62 5.23

8 .7 5 5.9L

2.L5 8.78

L0.05 7,93

3.20 2.70 2.60 0 L.85 37.L9

L.96 6.63 2.08 5.08 .39 40.68

2.4L .39 3.39 .94 .79 25.3L

5.5L 1..43 0 * .56 35.LL

7.79 5.53 4.97 0 0 33.L0

LL.94 L2.33 3.93 .41 .67 39.37

2.712.24 0 0 0 L2.84

2.75 L.62 0 3.47 .73 L8.33

7,L7 3.87 L.L3 .27 0 39.27

7.72 4.63 1..8L 1.04 .30 27.53

8.2L 4.74 L.30 2.23 0 36.88

.99 3.68 .83 L.47 0 20.69

3.39+ 1.0.92 4.97 .38 2.30 53.00

I
I
I

.48 7.52 3.3t1 6.42 6.,45 4.60 4.67 2.07 7.2/l .58 32.36

A-35

AWMGE: .48 .48



I
t
I
I
T

I
I
I
I
T

t
t
I
I
I
I
I
T

I

SITE W --Eagle Driue

MONTHLY ANt) ANNUAL PRECIPITATION

(inches of hlater)

YEAR

I 964-65

65-66

66-67

67 -68

68-69

69-7Q

1970-71.

7t-72

72-73

73-74

74-75

75-76

76-77

77 -78

78.V9

79-80

1980€1

8l -82

Jul Aug Sep 0ct

.07 .40 .L7

000

000

0 .28 .73

0 r L.65

000

1.86 0 0

0 2.42 .63

1.92 L.55 .74

0a0

.58 3.39 8.53

2.48 .88 8.49

L.L9 4.57 9.99

'.48 2.08 6.67

2.81 3.80 5.64

L.65 8.77 4.67

0 2.L3 2.77

3.20 .68 .L0

L.L6 .73 0

.43 3.71. 7.65

L3.00 7,19 2.L0

LL.28 2.99 L.87

3.35 .64 6.95

2.92 2.58 .28

8.L6 4.98 L.08

4.60 2.58 2.89

2.85 L0.77 9.36

.69 2.L9 L.74

2.28 2.26 2.07

9.73 4.94 3.20

L.84 .53 2.58

2.2L 0 L.67

L.51 3.96 .35

2.41. .72 .6L

0x.4L

5.L9 0 0

2.75 .44 .43

000

0 2.54 .69

.29 .27 0

JanDec Feb Mar Apr May Jun ANNUAL

40.38

3L.87+

32.5L

19.76

28.53

30.35

33.36

LL.65+

L5.94

30.22

.39 7.40 3.0? 6.45AVERAGE .39 .47

A-36

5.89 4.1.L 3.15 1.62 .94 .67 23.42



t
I
I

I
I

SITE 7.--Third md. Incline Cz,eel<s

MONTHLY AND ANNUAL PRECIPITATION

(Inches of lljater)

0ct Nov Dec Jan FebYEAR

I 954-6s

65-66

66-67

57 -@

68-69

69-70

L970-7L

7t-72

72-73

73-74

74-75

7s-76

76-77

77 -78

78-79

79-80

1980-81

81-82

AprMarsepAugJul

5.24 7.49 6.09

6.24 8.95 L.L5

7.19 L.00 .35

4.90 2.37 1..82

3.36 6.93 3.48

3.53 3.39 7.09

2.48 L.98 6.59

.1.A .66 1.94

0 z.oo z.ot

6.0L 5.70 6.45

L.5L 4.50 5.84

6.97 7,AL 6.55

L.63 5.07 .79

6.65 6.9L 3.76

May Jun ANNUAL

L.55 .76 .L0 2.28 27.L8

.89 L.42 0 L.L4 22.L0

2.95 .64 3.1.9 .46 19.3B

.09 .80 .29 L.08 L3.93

.2L00.4L2L.75

2.532,93 0 0. 22.L6

6.43 2,75 .L5 .26 24.40

L.73000LL.50

.84 0 2.40 .75 L4.LA

2.5L .07 .A9 0 L8.9L

2.68 L.A6 .37 .43 L8.65

2.53 . e4 .06 q 27.70

2.36 .8A L,20 0 L3.97

6.40 2.72 .20 L.98 40.L5

T

t
,05 .03

0a
.0L 0

0 .32

a .LL

00

L.56 0

0 2.4L

L.83 L.A9

a0
.L0 a

.47 .77

.61 T

0a

.06 .27

0 L.62

0 .46

.43 .28

.99 3.03

0 L.3L

00

2.85 .93

.75 7.20

0 .56

L.A2 .57

a L.a0

a L.08

.LA 2.6A

3.26

.79

3.L3

L.55

6.28

7 .38

2,20

.88

.63

3.62

1.03

L.36

.76

8.83

I
I
I
I
I
I
I
"l

,31 ,44 1.07 2.76AWBAGE: ,34

A-37

3.99 4.5? 3.22 2.41 1.08 .42 .57 27.21



I{aps available through
Washoe County Departnent of Conprehensive Planning

P. 0. Box 11130
Reno, Nevada 89520

Phone (702) 785-4043

B-L
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