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• As a first stage to a larger and long-
term effort, DRI will provide data 
and guidance designed to make 
systematic statewide updates to…

• Agricultural Consumptive Use 
Inventory

• Groundwater Discharge Area and ET 
Updates

• Meteorological Monitoring and ET 
Intercomparisons

Proposed activities

The Nevada Water 
Resources Initiative

Eagle Valley



• DRI will provide data and guidance 
designed to make systematic 
statewide updates to…

• Agricultural Water Use and 
Consumptive Use Inventory

• Groundwater Discharge Area and ET 
Updates

• Meteorological Monitoring and ET 
Intercomparisons

Proposed activities

The Nevada Water 
Resources Initiative

• Support USGS in developing the 
statewide pumping database 
(agricultural consumptive use)

• Collaborate with USGS on development 
of input datasets and methods for 
recharge estimation

• Assess GCM projections in precipitation, 
evaporative demand, and hydrologic 
states and fluxes

• Refine and apply techniques and 
datasets in “Demonstration Basins”

Snake Valley 



• Comprehensive database
• Through time (Landsat archive)

Consumptive Use Inventory & Database

Diamond Valley - Photo: Daniel Rothberg/Nevada Independent



Consumptive Use Inventory & Database

Middle Reese River

• Comprehensive database
• Through time (Landsat archive)

• Field boundaries

Fish Lake Valley



Consumptive Use Inventory & Database

Middle Reese River 2020 & 1990

• Comprehensive database
• Through time (Landsat archive)

• Field boundaries

• Irrigation status mapping



Consumptive Use Inventory & Database

Diamond Valley

• Comprehensive database
• Through time (Landsat archive)

• Field boundaries

• Irrigation status mapping

• Irrigation system type

• Water source mapping



Consumptive Use Inventory & Database

Middle Reese River 2020

• Comprehensive database
• Through time (Landsat archive)

• Field boundaries

• Irrigation status mapping

• Irrigation system type

• Water source mapping

• Net ET mapping



Consumptive Use Inventory & Database

• A very big task…we have a head start

• Approaches well-defined

• Data sources well-defined

• Many datasets already developed and 
published

Diamond Valley

• Comprehensive database
• Through time (Landsat archive)
• Field boundaries
• Irrigation status mapping
• Irrigation system type
• Water source mapping
• Net ET mapping 
• Application rate estimation (withdrawals) 
• Comparison to meter data

Pumping Data Unique FieldsJoined Fields

AoI ID Application Number Field ID



Groundwater Discharge Database

• Comprehensive database
• State-wide 

“….discharge is of much more pragmatic concern than 
recharge."

"There is a reason why hydrogeologists in Nevada still use the 
Maxey-Eakin method to estimate recharge, a method published in 
1949—no one has come up with an improved procedure to 
estimate recharge even given 50+ years of further investigation. 
On the other hand, the methods of measuring 
phreatophyte discharge are greatly improved."

Dry Valley



Groundwater Discharge Database

• Comprehensive database
• State-wide 

• Potential areas of groundwater 
discharge

Crescent Valley

Carico Lake Valley



Groundwater Discharge Database

• Comprehensive database
• State-wide 

• Potential areas of groundwater 
discharge

• Groundwater ET rates and volumes



Groundwater Discharge Database

• A very big task…we have a head start

• Humboldt River Basin

• Many boundary datasets already 
developed and published (SNWA, 
BARCAS, Nichols)

• Comprehensive database
• State-wide 

• Potential areas of groundwater 
discharge

• Groundwater ET rates and volumes

• Comparison to micrometeorological 
data & previous estimates 
(phreatophyte & playa discharge)



Meteorological Data and Monitoring

• Combining in-situ observation with satellite and 
climate data for estimating groundwater ET
• Assessing and refining empirical relationships 

between satellite and groundwater ET data

Maurer and others (2005)



Meteorological Data and Monitoring

• Combining in-situ observation with satellite and 
climate data for estimating groundwater ET
• Assess and refine empirical relationships between 

satellite and groundwater ET data

• Upgrading Nevada Integrated Climate & 
Evapotranspiration Network (NICE Net)

Carson Valley



Meteorological Data and Monitoring

• Combining in-situ observation with satellite and 
climate data for estimating groundwater ET
• Assess and refine empirical relationships between 

satellite and groundwater ET data

• Upgrading Nevada Integrated Climate and 
Evapotranspiration Network (NICE Net)

• Measuring ET within agricultural fields for 
intercomparison to satellite-based ET

Harney Basin, OR



Water Resource Evaluations

Stephens (2009)

“Even if the discharge is of greatest pragmatic importance, 
one should consider the recharge methods to bolster the 
calculated discharge.”

“The spatial distribution of the recharge rate is often a key 
input requirement in numerical models of ground water 
systems. The total basin discharge per se tells us little 
about this flux and its spatial distribution.”

• Supporting recharge datasets and methods, 
comparing to discharge, and assessing climate 
projection Information
• Spatial ET (uplands), climate, vegetation, geology, 

soils, stream properties information



Water Resource Evaluations

• Supporting recharge estimates, comparing to 
discharge, and assessing climate projection 
Information
• Spatial ET (uplands), climate, vegetation, geology, 

soils, stream properties information

• Global Climate Model (GCM) projection information 
to assess potential changes in precipitation, 
evaporative demand, and hydrologic states and fluxes

Dettinger (2020, NWRA Pres.)



• Pine Valley
• Reconnaissance Series Report No. 2 

(Eakin, 1960)

• Railroad Valley
• Reconnaissance Series Report No. 60

(Van Denburgh & Rush, 1974)

• Reevaluate Conceptual Model

• Focus methods evaluation 
• Detailed agricultural, phreatophyte, playa ET 

estimates
• Comparison to recharge and recharge efficiencies
• GCM projections

Demonstration Basins



NWRI – DRI Activity Summary

• Support development of historical pumping database 
(Agricultural consumptive use inventory)
• Agricultural water use methods → document toolbox

• Groundwater ET database
• Groundwater ET methods → document toolbox

• Meteorological monitoring & data collection

• Water resource evaluations & GCM projections

• “Demonstration Basins”
• Multiple teams, several projects

• Timeline, Spring 2023 – CY2026
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