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Overview

I. Purpose of the C2VSimFG Web Application 

II. Explore Groundwater, Subsidence and Stream Hydrographs 

III. Explore the Surface and Subsurface Budgets 

IV. Explore the Zone Budgets 

V. Web Application Architecture 

VI.  Research Tools 

VII.Next Steps 
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Purpose of the C2VSimFG Web Application 

▪ Interactive, utility tool to show the results of the C2VSimFG 
with little to no modeling experience needed

▪ Targeted Audience: Groundwater Sustainability Agencies 
(GSA’s), consultants, and general public

▪ Able to use the model results right away



5

Explore Groundwater, Subsidence and Stream Hydrographs

▪ Able to generate:

➢ Groundwater Hydrograph

➢Groundwater Hydrograph at Node and Layer

➢Subsidence Hydrograph

➢Stream Hydrograph
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Groundwater Hydrographs

▪ Shows the C2VSimFG simulated groundwater 
elevations over time for all layers or a specific 
model layer  

▪ At a simulated groundwater observation well 
location
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Groundwater Hydrographs at Node and Layer

• Generate a chart of the groundwater elevation over 
time at a specific groundwater node and model layer
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Subsidence Hydrographs

▪ Generates the subsidence hydrograph at a specific GPS 
station

▪ GPS stations from DWR & USGS Extensometers, USGS  
InSAR, and continuous UNAVCO PBO GPS 
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Stream Hydrographs

• Generating the stream hydrograph at specific stream gauge
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Budgets

▪ Able to Generate:

➢Groundwater Budgets

➢Stream Node Budgets

➢Stream Reach Budgets

➢Land and Water Use Budgets

➢Root Zone Budgets

➢Unsaturated Zone Budgets 

➢Small Watershed Budgets



11

Groundwater Budget

• Generate the inflow and outflow components of 
groundwater and the cumulative change in storage
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Stream Node Budget

• Generate the inflow and outflow components of the surface 
water at specific stream node
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Stream Reach Budget

• Generate the inflow and outflow components of the surface 
water at specific stream reach
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Land and Water Use Budget
• Generate the supplies and demands required for agricultural requirements 

within a specific subregion and land use (e.g., General Ag, Urban).
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Root Zone Budget

▪Generate the inflow and outflow components of the root zone budget 
within a specific subregion and land use (e.g., General Ag, Urban, Native 
and Riparian Veg).
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Unsaturated Zone Budget

▪Generate the inflow and outflow components of the unsaturated 
zone budget within a specific subregion and land use (e.g., General 
Ag, Urban, Native and Riparian Veg).
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Small Watershed Budgets

▪ Generate the inflow and outflow components of a specific small 
watershed for groundwater or root zone components.
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Zone Budgets

▪ Upload a shapefile in a zip folder

▪ Requirements: 

▪ Coordinates - UTM Zone 10 

▪ Less than 2 MB

▪ Needs to have an integer, zone field
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Zone Budgets

▪ Able to generate:

➢Groundwater Zone Budget

➢Land and Water Use Budget

➢Root Zone Budget

➢Unsaturated Zone Budget
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Groundwater Zone Budgets

▪Generates the inflows and outflows of the groundwater 
budget within a specific area of interest
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Land and Water Use Zone Budgets

▪Generate the agricultural requirements, demand 
and supply for specific zone and land use/crop type

▪ e.g., Urban, Non-ponded Ag, Rice (ponded Ag), 
Refuge
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Root Zone Water Budget

▪Generates the inflows and outflows of the root zone 
water budget for specific zone’s land use/crop types 

▪ e.g., Urban, Non-ponded Ag, Rice, Refuge
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Unsaturated Zone Zone Budget

▪Generates the inflows and outflows of the 
unsaturated zone for specific area of interest
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Architecting the IWFM Visualization Tool

Development Platform

How it works

Research



25

25

VISUAL STUDIO 2022

IDE and Components

IWFM DLL
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Data Layers
GIS Server
ArcGIS Online
(Amazon)

Models
Dev
Server

ModelsProduction
Server

DWR Security Perimeter

Web
Application 

Firewall
Public

Server Configuration

F5
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URL

Web ServerIWFM App

URL

Web browser

Send Initial Request
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Web ServerIWFM App

HTML
Javascript

Web browser

Receive Web App Code
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IWFM App

GIS Model 
Data Layers

Web Server

GIS Server

Web browser

Ask For GIS Data (mesh, etc.)
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IWFM App

GIS Model 
Data Layers

Web Server

GIS Server

Web browser

Receive GIS Data
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IWFM App IWFM DLL

GIS Model 
Data Layers

C2VSim Model 2

HDF5

C2VSim Model 1

HDF5

Web Server

GIS Server

Web browser

Ask For Budget Chart
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IWFM App IWFM DLL

GIS Model 
Data Layers

C2VSim Model 2

HDF5

C2VSim Model 1

HDF5

GIS Server

Web browser

Web Server
Get Budget Chart Back
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aSGMA

Web Server

Receiving Results

Charts Javascript 
Array

HDF5

FORTRAN API

IWFM DLL

C# API

IWFM App

HTTP APIWAN

Returns
FORTRAN
arrays

Returns
C#
arrays

Returns
Javascript
arrays
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IWFM App

IWFM DLL

Model 1

HDF5

Model 2

HDF5

Desktop

C:\
D:\

Kestrel

Running On The Desktop - .Net Core
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Head Difference
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Next Steps

• Public Release version 1.0

▪Using the most updated C2VSimFG v1.5

▪Using the most updated IWFM DLL - 2025

▪ Public release: Spring / Summer 2025

• Version 1.5 

▪ Incorporating model comparisons tools



41

Acknowledgements:

o Tom Heinzer
o Can Dogrul
o Lan Liang
o Guobiao Huang
o Craig Altare
o Uditha Bandara
o Tyler Hatch
o DWR/SGMO Reviewers



42

Thank You!
Questions?
Thi Pham
thi.pham@water.ca.gov

Tom Heinzer
tom@michaelthomasgis.com

mailto:thi.pham@water.ca.gov




Groundwater Hydrograph (version 1.5)



Groundwater Hydrograph (version 1.01)







Print and Download Chart or View Data Table







Budgets



Groundwater Budgets



Groundwater Budgets



Groundwater Budgets



Groundwater Budgets



Stream Budget



Stream Budget



Stream Budget



Stream Reach Budget



Stream Reach Budget



Stream Reach Budget
• Upstream and downstream flows are turned off by default 



Land and Water Use Budget



Land and Water Use Budget



Land and Water Use Budget



Land and Water Use Budget



Land and Water Use Budget
• Zoom into the chart



Root Zone Budget
• Zoom into the chart



Root Zone Budget



Unsaturated Zone Budget



Unsaturated Zone Budget



Small Water Budget
• Groundwater Component
• Root Zone Component



Small Water Budget
• Groundwater Component
• Root Zone Component



Small Water Budget
• Groundwater Component
• Root Zone Component



Zonal Budget
• Groundwater Component
• Root Zone Component



Zonal Budget
• Groundwater Component
• Root Zone Component



Zonal Budget
• Groundwater Component
• Root Zone Component



Zonal Budget
• Groundwater Component
• Root Zone Component



Zonal Budget
• Groundwater Component
• Root Zone Component


	22.4_C2VSimFGWebApp_PhamHeinzer
	Intro
	Slide 1: California Central Valley Groundwater-Surface Water Simulation Model – Fine Grid (C2VSimFG) Web Application Tool
	Slide 2: Overview
	Slide 3
	Slide 4: Purpose of the C2VSimFG Web Application 

	Hydrographs
	Slide 5: Explore Groundwater, Subsidence and Stream Hydrographs
	Slide 6: Groundwater Hydrographs
	Slide 7: Groundwater Hydrographs at Node and Layer
	Slide 8: Subsidence Hydrographs
	Slide 9: Stream Hydrographs

	Budgets
	Slide 10: Budgets
	Slide 11: Groundwater Budget
	Slide 12: Stream Node Budget
	Slide 13: Stream Reach Budget
	Slide 14: Land and Water Use Budget
	Slide 15: Root Zone Budget 
	Slide 16: Unsaturated Zone Budget 
	Slide 17: Small Watershed Budgets 

	Zonal Budget
	Slide 18: Zone Budgets 
	Slide 19: Zone Budgets 
	Slide 20: Groundwater Zone Budgets 
	Slide 21: Land and Water Use Zone Budgets 
	Slide 22: Root Zone Water Budget 
	Slide 23: Unsaturated Zone Zone Budget 

	Tom Slides
	Slide 24: Architecting the IWFM Visualization Tool  
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39

	Next Steps
	Slide 40: Next Steps
	Slide 41: Acknowledgements:
	Slide 42: Thank You! Questions?    


	22.4_C2VSimFGWebAppLiveDemo_PhamHeinzer
	Slide 1
	Slide 2: Groundwater Hydrograph (version 1.5)
	Slide 3: Groundwater Hydrograph (version 1.01)
	Slide 4
	Slide 5
	Slide 6: Print and Download Chart or View Data Table
	Slide 7
	Slide 8
	Slide 9: Budgets
	Slide 10: Groundwater Budgets
	Slide 11: Groundwater Budgets
	Slide 12: Groundwater Budgets
	Slide 13: Groundwater Budgets
	Slide 14: Stream Budget
	Slide 15: Stream Budget
	Slide 16: Stream Budget
	Slide 17: Stream Reach Budget
	Slide 18: Stream Reach Budget
	Slide 19: Stream Reach Budget
	Slide 20: Land and Water Use Budget
	Slide 21: Land and Water Use Budget
	Slide 22: Land and Water Use Budget
	Slide 23: Land and Water Use Budget
	Slide 24: Land and Water Use Budget
	Slide 25: Root Zone Budget
	Slide 26: Root Zone Budget
	Slide 27: Unsaturated Zone Budget
	Slide 28: Unsaturated Zone Budget
	Slide 29: Small Water Budget
	Slide 30: Small Water Budget
	Slide 31: Small Water Budget
	Slide 32: Zonal Budget
	Slide 33: Zonal Budget
	Slide 34: Zonal Budget
	Slide 35: Zonal Budget
	Slide 36: Zonal Budget


