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Hydroeconomic Modeling

Purpose: evaluate economic responses to changes in 
hydrologic conditions

CWEMF

April 20, 2026
2

Model Inputs

• Water supply data

• Regional crop acreages

• Farm economic data

• Crop market data

• Urban water demand

Model Outputs

• Crop production and land 

use changes

• Economic benefits and 

losses

• Residual water demand



How do we use hydroeconomic modeling?
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Project Selection

• Demand management or 

supply augmentation?

Cost Allocation & Repayment

• Who benefits from the policy 

change?

• Who pays for it?

Regional Impact Assessment

• How do impacts ripple out into 

the economy?

Strategic Planning

• What will it cost to buy water in the 
future?

Social and Environmental Justice

• Who bears the burden of water 

management decisions?

Policy and Infrastructure Exploration

• Where should we look to 

develop new infrastructure?



What is being analyzed?
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Topic Description / Examples

SGMA Sustainable yield, recharge projects, water transfers

Infrastructure Projects
Aqueduct Subsidence, Sites, Delta Conveyance, other 

WSIP projects

Other Water Management HRLA, CVP and SWP Operations

Colorado River Drought Contingency Plan

Climate Change Crop water use and precipitation variability 

Other Agriculture Regulations
ILRP, labor, air, and other regulations that affect farming 

costs

Crop Market Conditions
Factors affecting supply of and demand for California 

commodities 

Population and M&I Demand Population, M&I water conservation, and projects



Statewide Agricultural Production Model (SWAP)

A Positive Mathematical Programming (PMP) model of  California 

irrigated agriculture
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Model Alternatives
Modeling Approach Drawbacks

Traditional 

Optimization Models

Overspecialization of  

certain crop types

Econometric Models Limited data

Agent Based Models Extensive model 

assumptions

PMP – Calibrated Optimization
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SWAP Evolution

Mathematical 
Refinements
• Quadratic (CVPM)

• Exponential (SWAP 6)

• Decreasing returns to scale 
(SWAP RTS)
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Structural Refinements

• Perennial crop module

• Dairy module

• Multi-cropping

Spatial Resolution 

Refinements

• SWAP Boundaries

• GSA Boundaries

• Farm/Field Level 



Economic model coverage reflects SGMA 

implementation
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Primary

Study Area

Default SWAP 
Regions

GSA Resolution 

Model

• GSA and district 

boundaries (175+ 

modeling units)

• Linked to CALSIM 

model outputs



Data Sources - CALSIM

Data transformation process

1. Raw CalSim outputs to R via 

HEC’s dssrip2

2. DUID to GSA derived 

translation parameters

3. Node to GSA translation 

parameters (non DUID 

regions)
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GSA Data
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Allocation Resolutions

*Madera County GSA



SWAP 175 Data Dashboard
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Integrated Water Data Management

1. Processed CalSim Outputs

2. Land use datasets

3. CalSim translation parameters

4. Local surface supply data

5. Groundwater supply data

6. Projects and management action 

data



SWAP 175 Data Dashboard
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Modeling Result Implications

• Sustainable yield and SGMA project 

information becomes more accurately 

expressed within model results

• Modeled constraints more closely reflect real-

world conditions

• Acreage response accuracy compounds 

benefits throughout the model

• Improvements to dairy and perennial crop 

modules

• Improvements to price responsiveness

• Local variation in water values are better 

represented
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Benefits of GSA Level Modeling

• Displays results at a resolution 

that can support local decisions

• Water transfer market analysis
• Ag to urban transfers

• Valley-wide PMA feasibility 

analysis

• Project cost allocation

• Project equity considerations
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Additional Implications 

• Enhances the value of other 

information sources

• Increased modeling consistency 

across subbasins and GSAs

• Brings down modeling costs 

enabling economic information 

to reach a broader audience
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Summary

• SWAP is an adaptive hydroeconomic modeling 

framework that’s been continuously improved to 

meet the needs of California’s water users

• Spatial resolution refinements improve model 

accuracy, usefulness, and reach 
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