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Timing Challenge: 

Water is not available when our crops need them



Solution: 

Water Storage (Reservoirs) 

https://www.idahopower.com/



Solution: 

Water Storage (Reservoirs and Snowpack) 



Solution: 

Water Storage (Reservoirs and Snowpack and Groundwater) 



Complex Water Problems

Competing
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How do we manage our water 

under changing conditions?



Fact A:  Irrigated agriculture accounts for 38% of the 

freshwater withdrawals across the US

Fact B:  Irrigated agriculture accounts for 85% of 

consumptive water use across the US.

Are these contradictor statements?

Solutions Require Good Open Communication!



Irrigation Application Efficiency= Water added to soil / Water applied

15%-60%

60%-65%

70%-80%

75%-90% >90%

What is Irrigation Efficiency?

What is Water Use Efficiency?

85%-90%
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What does this tell us 

about consumptive 

water use in Idaho?

Complex questioné



Systems Perspective

ÅIncreasing irrigation application efficiency 
ǊŜŘǳŎŜǎ ǇŜǊŎƻƭŀǘƛƻƴ Ψ[ƻǎǎέΥ (good thing right?)

ïMore water to grow crops elsewhere?

ÅReduced percolation means less groundwater 
recharge

ïάbƻǘ ǎƻ ƎƻƻŘέ ŦƻǊ ŀƴȅƻƴŜ ǊŜƭȅƛƴƎ ƻƴ ǘƘŜ 
groundwater storage
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LƳǇƻǊǘŀƴŎŜ ƻŦ ŀ ά{ȅǎǘŜƳǎέ tŜǊǎǇŜŎǘƛǾŜ



Case Study:  Snake River Basin



Groundwater





More óefficientô irrigation practices and 

reducing canal leakage in the 1950s 

has ultimately led to declines in 

groundwater recharge, groundwater 

storage, and flow out of the aquifer to 
the Snake River.
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Daily Average Streamflow Snake River @ Murphy Gage

Idaho Power has senior water 

rights and requires

3,900 cfs to keep the lights on! 

(Swan Falls agreement 2014)



ÅDirect aquifer recharge

ÅWater banking
New Technology

Consumptive 

Water Use can 

now be mapped 
using Satellite 

Imagery

https://openetdata.org/

https://openetdata.org/




METRIC:

Water Consumption 

from Satellite

Rick Allen -- University of Idaho, Kimberly, Idaho

METRIC Partners and Collaborators:
Ayse Kilic ïUniversity of Nebraska

Ricardo Trezza ïUniversity of Idaho

Clarence Robison ïUniversity of Idaho

Wen Zhao ïUniversity of Idaho

William Kramber ïIdaho Dept. Water Resources, Boise

Justin Huntington ïDesert Research Institute, Nevada

Landsat ñ8ò



Uses of ET Mapping in Idaho and in the USA

Water Planning 

Endangered Species (minimum streamflow)

Aquifer Depletions

Hydrologic Modeling

Legal Finding-of-Fact

Agricultural Water Use

Water Rights Buy-Back

Tribal Water Rights Protection

Water Rights Enforcement

Growing Season Water Demand

where 
accuracy 
counts



Landsat 9 
Fall 2021 ï20xx
(replaces LS7)

We need: Landsats 10..11é.
For ET, we would like a 
2-day óreturn timeô
funding and direction is neededééLandsat 8 2013 ï20xx

(replaced LS5)

Great need for more satellites to get 

more frequent images to improve 

accuracy and confidence



With only 1 Landsat Satellite (image each 16 days) 
Probability of producing a good estimate of Water Consumption over any given 

year(having a Cloud-free Image at least every 32 days during the growing season)

Charles Morton and 

Justin Huntington, DRI



Charles Morton and 

Justin Huntington, DRI

(This is what the ówater communityô should be asking for)

4 Satellites (image each 4 days) 
Probability of producing a good estimate of Water Consumption over any given 

year (having a Cloud-free Image at least every 32 days during the growing season) 



Cƛƴŀƭ ¢ƘƻǳƎƘǘǎΧ

ÅVery important to have a systems level 
understanding of where the water is going

ïSatellite based consumptive use maps are very 
powerful and currently under-utilized

ÅInvest in new satellites to get 2 day repeat images

ïNeed for increased flow monitoring across 
irrigated systems 

ÅA complete understanding of water rights is 
critical (adjudication)

ÅCommunicate (terminology) is essential!



Cƛƴŀƭ ¢ƘƻǳƎƘǘǎΧ

ÅSolutions

ïUse crop selection to manage consumptive use

ïLook for aquifer recharge opportunities

ïLook for reservoir storage

ïLet irrigators/farmers come up with solutions to 
water shortages

ÅAs water quantity declines we must better 
manage nutrients to avoid future water 
quality problems



Questions



STRATEGIES TO DEAL WITH 
DROUGHT CONDITIONS



Drought Conditions

ÅFarm Scale:  

ïIncrease irrigation application efficiency

ÅMinimize evaporation, reduce percolation

ÅNot good for downstream neighbors!

ïDeficit irrigation on low value crops

ÅIrrigate less water assuming water stress reduces yield 
but still maintains a crop

ïFully irrigate cash crops and fallow fields
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ÅIrrigationςA 4.5 ac-ft per acre water right is 
considered a full supply of irrigation water in 
southwest Idaho

ÅIs this a lot of water or not???
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ÅIrrigationςA total diversion of 0.02 cfsper acre 
irrigated, unless the applicant or claimant can 
demonstrate that more is required. For irrigated 
tracts of 5 acres or less, no additional justification is 
required for up to 0.03 cfsper acre. 

ÅIs this a lot of water or not???
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Solutions:

ÅSolutions to water problems are easier to 
resolve at larger spatial scales

ïSimilar to a diverse portfolio

ïIrrigation/districts can use water transfers and use 
water forecasts to make informed crop selection 
before planting to meet water availability 

Solutions:  Irrigation/Groundwater District Planning



Solutions:  Off-season Managed Aquifer Recharge



Solutions:  Increase size of reservoirs



WATER QUALITY CHALLENGES
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Idaho Milk Production

Idaho

Pct of US Total

Ranked 11th Ranked 3rd



Magic Valley has experience more than 400% Growth in Milk Production

More than twice as many cows than people


