
CalSimHydroV2 Ostrich 
Calibration 
CWEMF Annual Meeting, April 2026
Lauren Thatch (Reclamation)
Collaborators: Drew Loney (Reclamation), Frankie 
Nuffer-Rodriguez (Reclamation)



Overview of CalSimHydroV2 development



Overview of CalSimHydroV2 development

IWFM Demand Calculator (IDC)



New IDC methods require new model 
parameters 

• Prev. CalSimHydro model 
estimated percolation as the 
amount of soil moisture above 
field capacity at the end of the 
timestep.

• New IDC, percolation is estimated 
using a 1-D physically based 
routing approach
• Van Genuchten-Mualem equation

Ks saturated hydraulic conductivity (L/T)
λ pore size distribution index (dimensionless)
ѲT total porosity (L/L)
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Study Objective

• Calibrate the CalSimHydro model to provide representative estimates 
of applied water demands, deep percolation, and surface runoff for  
CalSim 3 model inputs 
• Develop a workflow and toolset to calibrate the updated CalSimHydro model 

using the Ostrich calibration framework

• Develop calibration objectives, including historical surface water diversion and 
actual ET estimates, for the updated model

• Conduct a thorough analysis of model results compared to previous model 
results and observational datasets

• Integrated calibration workflow into broader CalSim 3 Historical Model and 
GWDLL calibration



Calibration Tool Comparison

Initial Parameter Set
User-defined starting values

Jacobian Matrix
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Gauss-Marquardt-Levenberg (GML)
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Genetic Algorithm
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• PEST  - GML 
• Benefits

• Fast if response surface is convex, or 
near global minima

• Widely used

• Built in sensitivity analysis (Jacobian)

• Drawbacks
• High risk of local minima

• Not parallel by default (sequential)

• Ostrich – GA
• Benefits

• Global parameter search

• Population diversity

• MPI

• Drawbacks
• Genetic algorithm settings

• Computational cost and number of 
generations required to find ‘global’ 
solution

Calibration Tool Comparison



Benefits of the OSTRICH approach

• Publicly available, open-source code: 
• https://github.com/DOI-BOR/ostrich

•  Model–independent, multi-algorithm optimization 
and calibration tool



Automated model subsetting and calibration 
setup

CalSimHydroV2

OstrichCalib_Setup
andSubset.py

Input File

CalSimHydroV2
Subset



Ostrich Model Setup
OstIn.txt

ROOTZONE_MAIN.tpl

DUConfig.dat

• Subsets model to relevant grid 
only
• Including input DSS files

• Minimizes run time, increases 
calibration speed



Multi DU Calibration Setup

02_NA

02_PA

02_SA

03_NA

03_PA

03_SA

. . . 

91_PA

Archives model results

Csv of final parameters

Script runs provided list of DU calibrations
‘best’ model and results

Reassembles full 
CalSimHydroV2 model 
with updated parameters

1

2

3

Rerun complete model, 
QA/QC of run results to 
ensure consistency with 
DU results

4



Tied Parameter Development and Exploration

• Curve numbers vary across 
soil types and land use. 
• Method varies CN by single 

variable representing soil 
group, instead of 
individually variable CNs

• Reduces calibrated 
parameters

• Ties CN estimation to 
physical soil parameters



Initial evaluation of calibration setup
Applied Water Deep Percolation Surface Runoff

DU
03_SA

DU
03_PA



Previous CalSimHydro calibration

• Calibration Period: 1998-2007

• Calibrated Parameters
• Minimum soil moisture 

requirements

• Rice crop planting dates 
(fraction split between April and 
May)

• Water Use Factors (CalSim3)

• Observations
• Historical diversions



Field Raster

Updates to CalSimHydro calibration datasets

• Extend calibration period: 
1990-2021 (30+-year period)

• Update observations
• Historical diversions

• Satellite based actual ET 
estimates

• GSP Annual Reports
• Groundwater pumping, diversion, 

and applied water estimates



Initial non-ponded crop ET comparison with 
OpenET

• Modeled crop ET represents 
ideal, well watered conditions

• Modeled ET > Satellite based 
estimates 

• Provide insights on possible 
crop ET reduction factors



Surface and groundwater usage data from 
GSPs

Root Creek WD

Gravelly Ford WD



Available data can vary significantly between 
GSPs



Next steps

• Assemble additional observation datasets
• GSP annual reports

• OpenET data

• Diversion data (CalSim 3 historical model)

• Expand model comparisons with updated observation data

• Update objective functions to include additional datasets

• Expand calibration workflow to non-ponded crops and refuges

• Determine DU groupings for streamlined calibration and parameter 
reduction



Questions?

lthatch@usbr.gov
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