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Basin Water Budget

JINFLOW = POUTFLOW * CHANGE IN STORAGE

Steady-state closed basin INFLOW
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e |Inflow = Qutflow

e Storage change =0
(no water-level decline)
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EXPLANATION
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— Geologic unit contact
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Not to scale

Modified from Masbruch and others (2010)
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Inflow — Primary Mechanisms
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Recharge — Two Approaches

Empirical method?!  Soil Water Balance (SWB)?> method

Precipitation ‘

Precipitation Great Basin OO0
x recharge 5; :
coefficient - Runoffl
Runoff Upland recharge
A - ET
= + IA
Y /
- Upland l‘
recharge

b USGS IModified Maxey-Eakin approach ?Westenbroek and others (2010)
e (Epstein and others, 2010) Precipitation image from openclipart.org
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Recharge — Two Approaches

Empirical method

e Simple
e Developed for the
Great Basin

e Uses data from Harney
Basin and across the
Great Basin

e Single estimate
represents the long-
term average

2 USGS

SWB method

e Complex
e Multiple datasets
e Based on physical processes

e Uses data from Harney Basin

e Temporal component
provides short- and long-
term estimates



Recharge — Empirical Method
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s IPRISM Climate Group, Oregon State 2Epstein and others (2010)
o University, http://prism.oregonstate.edu  3Unpublished data subject to revision
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Recharge — Empirical Method

Runoff estimated from upland
stream gages in Harney Basin
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Recharge — SWB Method
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Recharge — SWB Method
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SWB — ET Estimation

Potential ET? ET limiting factors
Soil: :
Sc.)la.r Temperature Precipitation Moisture, Vegetation
radiation depth, type

'Hargraves and Samani (1985)
USGS Precipitation, sun, and thermometer images from openclipart.org

Soil-root picture from jcruz661.wikispaces.com
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Streamflow Partitioning

Streamflow

— ET from surface-water %}
flooding and irrigation ~

Malheur and
— Streamflow to lakes

Basin-fill recharge

2 USGS



Streamflow Partitioning

Streamflow

— ET from surface-water 5
flooding and irrigation =~ " "

Malheur and
— Streamflow to lakes
Basin-fill recharge

2 USGS



ET from Surface-Water Flooding and
Irrigation

Map flooded areas using Landsat images
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Streamflow Partitioning
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LAKE VOLUME INPUTS  OUTPUTS

LN

Computed using Estimated from Published
available data measurements and as rates

residual of lake budget
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Lake area time series
from satellite imagery
(USFWS, USGS)
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Lake volume
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Blitzen:
1937-1977, 2001-present

Evaporation}
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Inflow — Primary and Secondary
Mechanisms
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Inflow and Outflow
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Upcoming 2018 SAC Meetings

e Estimating additional water-budget
components

e Qutflow

e ET from natural and irrigated areas
e Spring discharge
* Interbasin flow?
e Storage change from groundwater levels

* Preliminary estimates when available

2 USGS
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