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The Nevada \Water
Initiativee
Ongoing activitiess

AAs a first stage to a larger and
term effort, DRIs developing ©
and providing guidance to ma
systematic statewide updates:

AAgricultural consumptive use
Inventory and pumping database

AGroundwater dischargarea and ET
volumes

AMeteorological monitoring and ET Railroad Valley
intercomparisons = DRI
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The Nevada \Water
Initiativee
Ongoing activitiess

ASupport USGS in developing

A statewide pumping database (agricultural
consumptive use)

A input datasets and methods for recharge
estimation

AAssess GCM projections of hydrologic
states and fluxes

AApply techniques and datasets in
Demonstration Basins

Sandy Valley
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Consumptive Usel/lnventory & Database

AActual crop ET a function of water supply,
evaporative demand, crop type, and
management practices

AActual crop ET is commonly lower than potentiaf
crop ET due to water shortage, stress, non
uniform application, other factors

ALandsat satellite data is optimal for estimating
historical crop ET and is used in this work
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Consumptive Usel/lnventory & Database

APreliminarydatabase i90% completeand
being reviewed and refined

A Developed fielescale ET through time
(Landsat archive 198%023) (OpenET)

A Developed field boundaries (24,000+ unique
features) w/ attributes of:
A Spatially averaged OpenET ensemble (6 model
A Crop type (USDA)
A Irrigation status IfrMapper)
A Irrigation system type (5 types)
A Irrigation efficiencies (5 values & ranges)
A Water source (GW, SW, both)
A Net ET estimation (ET less effective PPT)
A A#_pl_ication rate estimation (Net ET / irrigation
effi

ciency) LA 0 g 530 5 X
AdDeveIoped Initial comparisons to quality meter <z \ TR
ata _ A s
A Developed initial basin volumes comparisons ' e %
w/ committed rights and perennial yield Middle Reese River
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ET (acre ft)

ET (acre ft)

Railroad Valley (173B)
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*Preliminary Results*



ET (acre ft)

ET (acre ft)

Pahrump Valley (162)
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*Preliminary Results*



ET (acre ft)

ET (acre ft)

Honey Lake Valley (097)
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*Preliminary Results*
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ANext Steps

A Review and revise initial results

A Relate Net ET and Application
Rates to points of diversion and
attribute with screen depths

A Refine source water mapping
(SW, GW, both)

A Compare high quality metered
withdrawals to ET at field and
aggregated scales

AEnd Product

A Agricultural consumptive use
database as a primary input for
the pumping database

Little Humboldt Valley
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Groundwatern -Dischange: Database

APreliminary database is 50%
complete

A Statewide potential areas of
groundwater discharge
A Imagery, water levels, soils, field
work, past studies
AUpdated groundwater ET rates
and volumes
A Based on ifsitu
micrometeorological data of ET,
ETg, ETo, and PPT paired with
satellite-based vegetation
indices
A Comparison to previous studies

and independent
micrometeorological data Railroad Valley

< DR
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Groundwaten -Discharge: Database’ L

AlLandsat surface temperature and
very useful for refining boundaries
due toevaporative cooling effect
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Groundwaten -Dischange: Database

Stillwater Range Clan Alpine Mountains
A Al

AReflecting on Fundamentals y

ATransmissivity and groundwater density
contrasts force freshwater recharge to the
surface around valley floor and playa areas

AGroundwater ET is typically highest around
outer edges of valley floor areas

APlaya salt crusts limit evaporation
APlaya discharge is minimal =

bixie Valley Cross-Sectional Mc;dels

Valley Floor
Groundwater Discharge Area

100 P PLAYA

" -Recharge

ELEVATION RELATIVE TO PLAYA, IN METERS

o 2,000 ' 4,000 6,000 8,000 ) 10,000
DISTANCE FROM A-to-A;, IN METERS

Explanation
Groundwater-Flow Paths Water Quality: Groundwater Discharge Area ET Unit and Lithologic Zone:
<¢— Magnitude and direction [ Freshwater [ VEG  Phreatophyte vegetation; Alluvial fan

& M: ngi;jo:::::tdei::;‘i';n [ Brine E==-] BSP Bare-soil playa; Transition zone

of groundwater discharge [E=—"1 SEP  Salt-encrusted playa; Lacustrine sediments

Numerical Model Features Projected Site and M ment:
= Recharge: specified flux boundary @ ET station
o === Discharge: constant-head boundary ©  Spring: water-level elevation & water quality 6
o, 5k T === No-flow boundary O  Well: water-level elevation & water quality
©  Well: hydraulic property & water quality \S-'

Dixie Valley Jackson et al. (2018)Groundwater Desert Research nsite



Discharge Update:

Railroad Valley

Railroad Valley Recon Report 60

Table §.--Estimated average annual ground-water evapotranspirationlf

Type of water loss

Area
(acres)

Depth to Evapotranspiration

water Feet  Acre-feet
(feet)  per year per year

NORTHERN RATLROAD VALLEY

Flaya (bare soil)

Greasewood, rabbitbrush,
saltbush, moderately
dense to scattered

Saltgrass, with or without
above phreatophytes,
moderately dense to
scattered

Meadowgrass. tules, willow,
and other wet-area
phreatophytes (includes
areas of meadowgrass
irrigated mostly with = '
springflow)

Free-water surface

Total {rounded)

38,000

68,000

110,000

" 12,000
400

227,000

0-10 0.1 3.800
10-50 0.2 14,000
1-10 0.4 44,000
0~5 1.5 18,000
- 4 1,600
- - 80,000

Recon Recharge ~ 55,0060,000 aeft

Van Denburgh & Rush, 1974

Railroad Valley



Groundwatern -Dischange: Database

ANext Steps

A Finish compiling previous study
Information

A Perform remaining field
Investigations this spring/summer

A Reassess satellitestation ET
relationships, including other

models
A Develop ET Units within discharge
boundaries .
A Develop preliminary discharge i s e
estimates and integrate into [ caratora 07
recharge and water budget — i B
a.SS eSS m e ntS = Albright et al. (2006)
Beamer et al. (2013)
AEnd Product o
A Revised discharge rates and ~msppina
volumes, with summaries and ] Averoota o)
comparisons across all HAs and E . e >
U N |tS [777] Allander et al. (2009) | %‘
V777 smith et al. (2007) 0 25 50 100 Miles

| Nichols (2000) (I N R T Desert Research Institute




Meteorological/ Datarand/Monitorsing g

Alnstalled 2 eddycovariance ET
stations¢ Diamond Valley &
Railroad Valley

A Providing reatime data to farmers

A Combing station with satellite data
for OpenET comparisons

Anstalling 1 EC station in S. Railroad
Valley phreatophyte area this

spring
AUpgrading Nevada Integrated
Climate & Evapotranspiration {4 \
Network (NICE Net) 18 stations ; , S
In agriculture (nicenet.dri.edu) 'amond vafley
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The Nevada Water
Resources Initiative

Thanks to the Team
AUSGS and NDWR Staff

A Groundwater Discharg@lake Minor, Murphy
Gardner, Eugene Long)

AAgricuIturaI Consumptive Use Invent@hatt
Bromley, Peter ReVelle, Blake Minor, Thomas C

AAgricuIturaI Withdrawal¢Sayantan Majumdar,
Thomas Ott, Matt Bromley)

AEvapotranspiration and Climate Monitoring

(Richardlasoni Chris Pearson, John Volk) o . e
AGCM and Rechard@ohn Volk, Murphy Gardner, Desert Valley
Christine Albano, Mike Dettinger)
Awater Resource Investigatiof®ohn Volk, Murphy a DRI

Gardner, Blake Minor, Eugene Long)
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Consumptive Use/lnventory & Database

AAccuracy good for croplands; Growing season
Mean Absolute Error = 13%, 39 sites, n=177

AAccuracy no good for shrublands; Growing season
Mean Absolute Error = 40%, 21 sites, n=88
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