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Model Calibration Context

‣ EMWD has a long history of actively managing water resources in the 
basin using the latest calibrated integrated water resources model.
‣ Model calibration is periodically updated by EMWD as needed to 

accurately represent the basin conditions. 
‣ The prior model (SJFM 2014) was utilized in a similar fashion by projects 

such as:
§ Perris North Program
§ The West San Jacinto GSP

‣ The Perris South Brackish Water Supply program utilized the most recent 
version of the San Jacinto Flow model, which was calibrated for the 1984-
2018 period.
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History of San Jacinto Basin Models

SAWPA EMWD EMWD &
Watermaster

Each dot represents a model developed 
to cover the entire San Jacinto Basin



History of San Jacinto Basin Models
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EMWD begins 
widespread collection 
of groundwater data
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These 3 
models share 

a lineage



Model Development Framework
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Numerical 
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Based on ASTM D 5447-04, Fig 1
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Calibration

Pre-process
• Areal Recharge
• Mountain Front Recharge

MODFLOW
• GMS-based
• Executable-based

Post-process
• Hydrographs
• Water Budgets
• Statistics
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Hydrographs for 
every well, for every

model iteration.
Observations and 
Extractions shown 

on the same figure.

Python used for all 
data analysis and 
the bulk of figure 

production.

Statistics through 
figures (for manual 
evaluation) and text 

files (automatic 
evaluation).

Data is delivered in 
formats that 

leverage other 
tools, like Excel and 

GMS.
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Measurement & Visualization

‣ Observed vs Simulated Groundwater 
Elevations
§ Comparative Hydrographs
§ Model Residuals
§ Trend analysis

‣ Basin Wide & Zonal Water Budgets
§ Flow directions
§ Relative Flow Magnitudes



Measurement & Visualization

Scatter Plot Kernel Density Estimate Plot
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Process output 
files for data using 
the GUI and Excel

Run model from 
the GUI

Do calculations in 
excel, format input 

files by hand

Manual Calibration
Excel

GMS

Excel, GMS 

Use excel to 
calculate residuals 
and hydrographs

Excel

Use excel to 
display residuals 
and hydrographs

Using the plots, 
and tables, iterate

Excel

Zach

Use excel to 
display residuals 
and hydrographs

GMS, Excel



Pre-process

Run Model

Post-process

MeasureVisualize

Decide

Modify 
Parameters

Batch files call the flopy
preprocessors, the 

MODFLOW exe, and post 
processors directly. 

PEST measures the 
model using the 

objective function

Batch files call 
flopy and custom 

plotting scripts

PEST iterates using the 
measurement data, PEST 
automatically adjust the 

model parameters. The user 
can monitor the PEST 
convergence using the 

visualizations

PEST

Automated Calibration
Python

EXE

Python

PESTPython

PEST



Application to the  
Perris South 
Desalination Project
• Evaluation of the effect of project wells 

at various locations and extraction 
rates.

• Measured using hydrographs at 
selected wells near the project area.

• Measured using underflow rates to 
adjacent groundwater management 
zones

• Measured using groundwater 
elevation contours and head 
difference maps.



Application to the  
Perris South 
Desalination Project
• Evaluation of the effect of project wells 

at various locations and extraction 
rates.

• Measured using hydrographs at 
selected wells near the project area.

• Measured using underflow rates to 
adjacent groundwater management 
zones

• Measured using groundwater 
elevation contours and head 
difference maps.



Application to the  
Perris South 
Desalination Project
• Evaluation of the effect of project wells 

at various locations and extraction 
rates.

• Measured using hydrographs at 
selected wells near the project area.

• Measured using underflow rates to 
adjacent groundwater management 
zones

• Measured using groundwater 
elevation contours and head 
difference maps.



Any Questions?

Zachary Roy (he/him)
Woodard & Curran
zroy@woodardcurran.com


