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Overview

o Walker River Basin Study
e Objectives

e E on Walker Lake

— Measurement

— Updated value

— Historic value

— Other open water
— Water budget

e Summary
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Walker River Basin Project

e In cooperation with
Bureau of Reclamation

e Watershed-based
understanding of
quantity of water and
nydrology of basin

e Funding from 2002
~arm Bill

e The project began
during the winter of
2004
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Objectives

1) Quantify the volume of natural streamflow in the Basin;
determine percentage of streamflow by hydrographic
area

2) Determine evapotranspiration (ET) losses from natural
and agricultural vegetation and E from open water

3) Develop an improved water budget for Walker Lake

4) Develop capacility to nredict how-ciianges in upstream
water distribution practices will affect streamflow
deliveries to Walker Lake
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Measurement of E on Walker Lake

e Installation of
floating platform
(November 2004)

o Installation of
micrometeorologic
equipment

e Use of Bowen-ratio
energy budget
method
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Bowen-ratio energy budget method

This is the energy absorbed by the
process of evaporation and is the energy
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Results — E from Walker Lake in
water year (WY) 2005
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Measured E on Walker Lake
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E compared with Net Radiation
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Remote Automated Weather
Station (RAWS) — Dead Camel Site

Photo obtained from htp:/fwww.ice.dri.edulwraws/pich /900509/ndéa.ST2.ipa



http://www.wrcc.dri.edu/wraws/pictures/ndea/200509/ndea.ST3.jpg
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Relation between E and RAWS

solar radiation
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Total E for WY 2005

Total E, WY 2005 =1,814 mm or 6.0 ft*

12 I Daily E
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Does this value represent long-term

average?
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Daily Solar Radiation (x), in kW-hr/m”2
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Does this value represent long-term
average?

Mean annual E from WY 1999 through WY 2005

1S 1,720 mm or 5.6 ft*
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E from Walker Lake

e Preliminary estimate of E for WY 2005 was 6.0
ft*, up from previous estimates of 4.1 ft.

e Average surface area of Walker Lake in WY2005
was 31,840 acres.

e Estimated water volume evaporated from
Walker Lake in WY2005 was 191,000 acre-ft*.

e ~ 50% increase over previous estimate.

o If relation between lake E and RAWS solar
radiation data holds, may be able to estimate
annual E back to 1999 (provisionally is about 5.6

ft/yr*).
2 USGS



Why is new estimate of E so much
greater than old estimate?

e Where does 4.1 ft/yr come from and how
was it developed?
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Where is 4.1 ft/yr from?

RECENT VARIATIONS
IN THE
WATER SUPPLY
OF THE
WESTERN GREAT BASIN

S. T. Harding (1965)

WATER RESOURCES CENTER ARCHIVES
INIVERSITY OF CALIFORN
BERKEL

ARCHIVES SERIES REPORT NO. 16
JUNE, 1965




Where is 4.1 ft/yr from?

e, Ao AT LT

Russell 1nd1cates an elevatlon of Walker Lake in 18h5 as shown on Flgure by
or LO35 feet. While the other enclosed lakes in this general area were at
relatively low stages in the 1840's it is improbable that Walker Lake rose
as much prior to 1861 as would be required to reach the indicated elevation
in that year. While Kern traveled the length of the lake his report of its
length was not based on a direct measurement. Kern's statement of the width
of the lake is much in excess of the actual width.

The mean results derived for the evaporation from Walker Lake have been
presented earlier in this report. These are based on the record of inflow
from Walker River, precipitation on the Lake based on the records at Schurz
and Hawthorne and the fluctuations of the lake. The available records enabled
the monthly evaporation to be computed for most of the months from 1928 to
1960 as shown in Table 23. Usable results were obtained for from 16 to 26
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Where is 4.1 ft/yr from?
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How does Walker Lake E compare
with E on other open water in NV?

e Ruby Lake in NE NV, WY 2000: 5.3 ft

(Berger, D.L., Johnson, M.]., and Tumbusch, M.L., 2001, Estimates
of ET from Ruby Lake NWR Area: USGS WRIR 01-4234, p. 16.).

o Peterson Reservoir in S Central NV, WY
1996 & 1997: 8.6 ft

(Laczniak, R.]J. and others, 1999, Estimates of GW discharge
determined from measurements of ET, Ash Meadows Area: USGS
WRIR 99-4079, p. 31.).
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What are implications to Walker
Lake water budget?

e Precip + SW + GW — E = A Storage

e Large increase in estimate of E indicates
that a greater amount of water is going
into Walker Lake than previously
estimated.
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Water Budget — 2005 WY

‘ Component

Lake area
(acres)

(f) ‘

(acre-ft)

Inflow Walker River 95,000*
Precip 31,840 0.46 15,000
Ground water 17,000
Runoff 3,000
Total 130,000*
Inflow-Outflow -61,000*
Storage Change -21.000*
Unaccounted Inflow -40,000%*

{
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Water Budget

e A Storage:

— Recent work by Lopes and Smith (in progress)
shows that storage values computed by Rush
(1970) are very good.

e SW:
— SW from Walker River is gaged.

— SW from Wassuk streams are not gaged and
have a variety of estimates.
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Water Budget

e Precip:
— Is small and is measured on Walker Lake and in

Hawthorne. Agreement between the sites are good
and therefore estimates of precip are good.

o GW:
— GW = GW(north) + GW(south) + GW(Wassuk) +
GW(Gillis).
— A very complicated component that isn't well
understood.

a USGS



Water Budget

e | east known components are SW from the
Wassuk and GW inflow.
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Summary

e E is being measured on Walker Lake since
November 2004.

e Ein WY 2005 was 6.0 ft*.
e Annual E may be less and around 5.6 ft*.

e Previous estimate of E (4.1 ft/yr) did not
include local runoff or GW in computation
and therefore underestimated annual E.

 New estimate of E compares well with
other NV lakes with modern

measurements.
a USGS



Summary (continued)

e Walker Lake is receiving more water than
previously recognized.

e Water budget components of Walker River
inflow, direct precipitation, and storage
components are good.

e Water budget components of SW inflow
from Wassuk and overall GW inflows to
Walker Lake are not well understood.
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Questions/Discussion



http://nevada.usgs.gov/walker/index.htm

	Evaporation (E) from Walker Lake, Nevada
	Overview
	Walker River Basin Project
	Objectives
	Measurement of E on Walker Lake
	Bowen-ratio energy budget method
	Measured E on Walker Lake
	E compared with Net Radiation
	Remote Automated Weather Station (RAWS) – Dead Camel Site
	E compared with RAWS Radiation
	Relation between E and RAWS solar radiation
	Total E for WY 2005
	Does this value represent long-term average?
	Does this value represent long-term average?
	E from Walker Lake
	Why is new estimate of E so much greater than old estimate?
	Where is 4.1 ft/yr from?
	Where is 4.1 ft/yr from?
	Where is 4.1 ft/yr from?
	How does Walker Lake E compare with E on other open water in NV?
	What are implications to Walker Lake water budget?
	Water Budget – 2005 WY
	Water Budget
	Water Budget
	Water Budget
	Summary
	Summary (continued)
	Questions/Discussion

