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. Hydroeconomic Modeling

Purpose: evaluate economic responses to changes in
hydrologic conditions

Model Inputs

Water supply data .
Regional crop acreages
Farm economic data
Crop market data
Urban water demanad
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Model Outputs

Crop production and land
use changes

Economic benefits and
losses

Residual water demand
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-How do we use hydroeconomic modeling?

Policy and Infrastructure Exploration Cost Allocation & Repayment

Where should we look to Who benefits from the policy
develop new infrastructuree change?

° 1 2
Project Selection Who pays for itx

.+ Demand management or Social and Environmental Justice
supply augmentation? «  Who bears the burden of water
management decisions?
Regional Impact Assessment Strategic Planning

» Howdoimpactsripple outinto . what will it cost to buy water in the
the economy?¢ future?
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What is being analyzed?

Topic Description / Examples

SGMA Sustainable yield, recharge projects, water transfers

Aqgueduct Subsidence, Sites, Delta Conveyance, other
WSIP projects

Other Water Management HRLA, CVP and SWP Operations

Infrastructure Projects

Colorado River Drought Contingency Plan

Climate Change Crop water use and precipitation variability

ILRP, labor, air, and other regulations that affect farming
Osts

Factors affecting supply of and demand for California
commodities

Other Agriculture Regulations

Crop Market Conditions

dole]llle]ile]s Wel sl W\ LARNI=0sTe[s[e M POpulation, M&I water conservation, and projects

@)
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Statewide Agricultural Production Model (SWAP)

A Positive Mathematical Programming (PMP) model of California
irrigated agriculture

Model Alternatives

Modeling Approach ~ Drawbacks

Traditional
Optimization Models

Overspecialization of
certain crop types

Econometric Models Limited data

Agent Based Models Extensive model

assumptions

Value per Acre
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PMP - Calibrated Optimization
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S SWAP Evolution

Mathematical Structural Refinements Spatial Resolution
Retfinements * Perennial crop module Refinements

* Quadratic (CVPM) * Dairy module * SWAP Boundaries

* Decreasing returns to scale e Farm/Field Level
(SWAP RTS)
s CWEMF ERA Economics
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Economic model coverage reflects SGMA
implementation

Primary Default SWAP  GSA Resolution ¢ GSA Qﬂd diSTriCT
Regions .
Study Area > Model boundaries (175+
' : modeling units)
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* Linked to CALSIM
model outputs



-Da’ra Sources - CALSIM

—— CalSim Arcs
+ CalSim Nodes
CalSim Demand Units

Il 0

Data transformation process

1. Raw CalSim outputs to R via
HEC's dssrip?2

2. DUID to GSA derived
translation parameters

3. Node to GSA translation
parameters (non DUID
regions)
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SWAP 175 Data Dashboard

Integrated Water Data Management
Processed CalSim Outputs

Land use datasets

CalSim translation parameters
Local surface supply data
Groundwater supply data

Projects and management action
data

ok~

CWEMF

Data Management

Load Custom DSS Output File

Upload a .csv file to replace the default Delivery Capability Report data used in calculations.

Choose CSV File

Browse... No file selected

in columns: du_id, wyt, and AW.

crop
Visualization & Input for Arvin GSA Alfalfa & alfalfa mixtures 682
Almonds 8,711
Beans (dry) 37
Bush Berries 179
Carrots 7,731
Cherries 2,531
Citrus and subtropical 14,299
Region 4 pulp Share
Local Water Supply: Arvin GSA D_CAA194 KERN_PAG 9%
Arvin GSA D_CAA194 KERN_PCO 9%
Value
7 o
w 200 Arvin GSA D_CAA242_KERN_PIN 0%
AN 198 Arvin GSA D_MLRTN_FRK 215 44%
BN 142 Arvin GSA D_MLRTN_FRK_C1 6%
107
Arvin GSA D_MLRTN_FRK_C2 29%
61
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Set Sustainable Yield:

32000

Set Project Water Yield:

0

Save Sustainable Yield

Save Project Water
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SWAP 175 Data Dashboard

SWAP 158 DATA MANAGER
Navigation

Home: Data Summary & Export

JV - MADERA »
MERCED »

NMAN »
: - ENTERPRISE »
TH BATTLE CREEK »

Visualization & Input for Westlands Water District GSA

Crop Acreage & Total Demand
Nanti e pSer
il crop acres
Manterey ¥ = imyo.
Bay National Fokhh T . Alfalfa & alfalfa mixtures 1,381
Maring saiinas T
Sanctudry (Monierey Almonds 21,080
ok Apricots 366
\Cvisglia
. Beans (dry} 5,507
wiigerness
1 Bush Berries 3
II Carrots 1,151
e Cherriss 7
SWAP Summary Table Citrus and subtropical 3,616
SWAP w AN BN D c Cole Crops (T22.T25) 285
CvP 954 659 B 253 75 Corm, Sorghum, or Sudan 4816
CWP215 Showing 110 10 of 35 entries Previous | 1 | 2 4 Next
CVPct
C¥ECH Key Metrics:
Total Irrigated Acres: 535,015 Acres
B Total Water Demand: 1,311,265 Acre-Feet (AF)
Loc Per Acre Demand: 2.45 AF/Acre
Per Acre SY: 0.59 AF/Acre
SWP Total Cut Relative to Sustainable Yield: 60 74% Cul Required
swe21 Set Sustainable Yield:
aw 315000 S
Loc2 0 g o 0 g Set Project Water Yiels
GWealib 230 543 902 101 1349 0
Save Project Water
Showing 1 to 11 of 11 entries Previous 1 Next
CalSIM Summary Table Local Water Supply:
Region DU_ID Share
Value
Central Delta-Mendota GSA 73_PA2 29% w 0
Oro Loma Water District GSA 73_PA2 7% AN 0
BN o
Westlands Water District GSA 73_PA2 B80% o 0
Widren Water District GSA T3_PA2 5% c 0
Westlands Water District GSA 90_MNA 100%
Save Local Water
labar Dicticl a0 Dnd i00e;

‘Water Demand & Cut Analysis
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Crop Category
" Feed

B Nuts
B Fruit
B Rice

Vegetables
Other

-Modeling Result Implications

« Sustainable yield and SGMA project
InNformation becomes more accurately
expressed within model results

« Modeled constraints more closely reflect real-
world conditions

¢ ACreqge response accuracy compounds
benefits throughout the model

* Improvements to dairy and perennial crop
modules

* Improvements to price responsiveness

e Local variation in water values are better
represented

" CWEMF ERA Economics
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Benefits of GSA Level Modeling

Displays results at a resolution

that can support local decisions

Water tfransfer market analysis
« Ag to urban transfers

Valley-wide PMA feasibility
analysis

Project cost allocation
Project equity considerations

Value of Water
2040 Conditions
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Additional Implications

e Enhances the value of other
InNformartion sources

* Increased modeling consistency
across subbasins and GSASs

* Brings down modeling costs
enabling economic information
to reach a broader audience

14 CWEMF
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Sustainable Yield
Share of Current Pumping

Bl <60%
Bl 60% - 70%
I 70% - 80%
-1 80% - 90%
90% - 95%
1 >95%
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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

E CWEMF ERA Economlcs
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