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In Cooperation with: 



Walker Basin Restoration Program 

 Federal Program implemented in 
2009 to increase flow to Walker Lake 

 

 

 

 

 

 

 

 

 

 

 

 

1190

1200

1210

1220

1230

1240

1250

1880 1910 1940 1970 2000

L
a
k
e
 E

le
v
a
ti

o
n

 (
m

 a
b

o
v
e
 M

S
L

)

0

4,000

8,000

12,000

16,000 T
o

ta
l D

is
s
o

lv
e
d

 S
o

lid
s
 (m

g
/L

)   

Lake Elevation

Lake TDS

0 10 205 Miles

!

! !

!

SMITH

VALLEY

MASON

VALLEY

WALKER

LAKE

N
EVA

D
AC

A
LIFO

R
N
IA

WALKER

BRIDGEPORT

YERINGTON

HAWTHORNE

¯



Walker Basin Restoration Program 

 

 Funds Allocated to Purchase 
Upstream Water Rights 
from Willing Sellers  

 

 Agriculture         Lake 

 

 Broad range of Supporting 
Work to facilitate and 
mitigate water transfers  
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Walker Basin Restoration Program 

Project Status 
 

Å Several purchases in process. 

 

Å Additional instream flow to Walker 
Lake beginning in 2011, increasing 
in 2012.  
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NDWR Responsibilities 

ÅTechnical review and permitting of all water right changes 
in the Walker Basin Project 
ÅProtection of existing water right holders. 

 

ÅMonitoring and Compliance 
ÅFallowed lands 

ÅAlternative crops 

ÅGround cover for dust/erosion control 

 

 

 

 
 

 

Challenge:  Agricultural Consumptive Use 

of water is a critical but uncertain variable  

Approach: Quantify Agricultural ET 

using Remote Sensing and METRIC 



METRIC 

Å Satellite data and ground-based 
weather data are used to compute ET 
as a component of the surface energy 
balance 
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Landsat Coverage of the Walker Basin 

Å We get snapshots of 
ET every 7-9 days for 
the Upper Walker 

 

 



 

   
 

 

 

  

 

 

 

 

 

 

 New Weather Stations 
give us Site-Specific Data 

  

 

 ETrf = ET from METRIC  

   

  

 

 

 

 
 

  

 

  

 Mason Valley Weather Station 

  Installed 2010  
 

 

  

 

 

 

Weather 

Stations 

Mason Valley, 10:25 AM July 15, 2009 

Reference ET 



Interpolation/Integration for Continuous and Seasonal ET 
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2009 ET for all Mason Valley Irrigated Crops 

Seasonal Total = 2.90 feet 
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Crop Inventories 

Now we can relate ET to 
crop type in a specific 
area over a period of time 

Å 2007: DRI/WRID (field inventory) 

Å 2008-2009: USDA Agricultural 
Statistics (single satellite image) 

Å 2010-2014: NDWR (field inventory) 

 



Average ET by Crop Type 



Seasonal Total ET by Crop Type 



Variation in ET from fields of the same crop 



2009 Seasonal ET Maps 



Measuring Effectiveness of Walker Basin 
Water Transfers with METRIC 

 
 

 

ÅHistoric ET from Fields that transfer 
Water Rights to Walker Lake 

ÅActual ET from low-water crops 

ÅMonitor Fallowed Lands 

ÅCompare Reduction in Consumptive 
Use to Changes in Walker River flow 

 

 
ïAnnual Report 

 



METRIC Results supplement Baseline Data  

ÅCompare consumptive 
use to permitted place 
of use. 
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Potential Future Applications of 
METRIC in the Walker Basin 

ÅUpdate ET values in existing Hydrologic Models 
ï 10 years of ET maps to be processed by DRI (1990s and 2000s) 

 

ÅEstimate Recharge and Irrigation Efficiency 
ï Known diversion rates and pumpage 

ï Efficiency = ET/(div + P) 

ï Recharge = Diversion ς ET ς Runoff 

 

ÅLong-Term Basin-Scale Water Budget 
ï  (Walker River inflow + P) ς (Walker River outflow +ET) =    Ground Water Storage? 

ï Requires phreatophyte/riparian ET 

 

 
 

 

 



-Questions- 


