
WWestern Water Use Management 
Modeling

The Science that Drives Decisions



The Western Water Use Management 
Model(WWUMM) is the most important tool 
that NPNRD uses to make management 
decisions by determining whether we are at a 
deficit level of irrigation

• Almost exclusively based on collection of actual land use 
data (from aerial imagery and field level inspections) 

• collection of pumping data
• climate data



WWUMM is used to determine whether an 
incentive-based program will be advantageous 
to meeting our goals and obligations under 
the Integrated Management Plan

• Leases
• Retirements
• Recharge Facilities
• Allocation Buy Downs
• Cost-share investments



Allocations are far and away the most 
beneficial to meeting our goals, and have, 
arguably, made agriculture in this District 
more efficient, and thereby more profitable 
through the reduction of pumping costs.

This more efficient application of water 
including more efficient timing of irrigation 
has also improved yields.

Allocations
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First IMP Increment Allocation Design
• 2008 COHYST Analyses

• Established that NPNRD had 8,000 Acre-Feet of Post-1997 Depletions

• Determined overall NPNRD crop mix net irrigation requirement (NIR) or 
irrigation consumptive use
• 15 Acre-Inches / Acre

• Post-1997 Depletions Mitigation
• Place a 14 Acre-Inch / Acre pumping limit on all ground water irrigated lands
• Goal to reduce crop consumptive use by 1 Acre-Inch / Acre
• Estimated to make up the 8,000 acre-feet per acre

• Management Style Unique in Platte Basin
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Beyond COHYST

• Enter Western Water Use Management Modeling

• Highly data driven modeling

• Extensive land use dataset with multiple data sources 
creating a robust understanding of water use

• Integration of the metered data into modeling
• Unique in Platte Basin

• Used as a decision support tool for NPNRD and DNR



Land Use Dataset Information



NNPNRD All Active Ground Water Only Land Use Development in OA Area
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Comingled Pumping Information (2013)
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CChange Modeling Discussion



Change Modeling Discussion
• Modeling Design

• Baseline Model
• Typically the historic model with everything that actually happened

• Modified Model
• Modify one feature of the model
• Example: Remove irrigated lands from the model to determine the 

depletive affects
• Analysis

• Baseline Model – Modified Model = Change
• Change is typically streamflow or baseflow
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UUnit Response Functions
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Unit Response Functions

• Determine accretive impacts from retiring ground 
water irrigated acres, similar to depletion zone in 
the COHYST model

• Used for Evaluation of Incentive Based Programs 
(EPIC)
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Retirement Analysis



AAllocation Analysis
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• Generalized Concept
• Determine the effectiveness of NPNRD’s allocations at 

reducing consumptive use and depletions

• Comparison of:
• Metered Pumping from NPNRD

• Actual pumping at each farm

• Modeled Pumping created through WWUM Modeling
• Pumping at the full consumptive use of the crops for the ground 

water only lands

• IMPORTANT We assumed no benefit from allocations on 
commingled lands due to dual sources of water
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Allocation Analysis



Allocation Analysis

• Generalized Concept
• Comparison (cont.):

• Completed by comparing two ground water model runs

• Repeat recharge and pumping from 2009 through 2013 
for 50 years into the future to provide a planning 
information for the District
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PPlatte Basin Depletions
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North Platte NRD 
Potential Depletions 

Moving Forward
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NPNRD Total Depletions 
Groundwater Depletions Resulting from GW Only Wells



Total Depletions

Total Pumping and Depletions with Commingled Wells

GW Only
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Thanks!

• Questions
• Comments


