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Outline

o Status of C2VSImFG

« Collection of Data Processing and Visualization Tools
— Excel-based Tools
— Python-based Tools
— R-based Tools
— GIS and Web-based Tools

« Conclusions and Next Steps



Status of C2VSImFG

C2VSimFG
v1.02 or v2.0

» Released * Released * Pending
December April 2021 release

2020 e Minor bug summer
« First fixes 2022

» Simulation period and
data extension
(adding WY2016-
2021)

» Bug fixes

calibrated

version » Re-calibration
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Collection of Data Processing and
Visualization Tools

* Pre- and post-processes and
visualizes model inputs and
results

« Supports model data QA/QC

* Generic for any C2VSIimFG

versions or even any IWFM

models

* Reproducible and well- “

documented



Collection of Data Processing and
Visualization Tools




Collection of Data Processing and
Visualization Tools

Easy to use

Flexible

Space-limited

Time consuming for bulk data

Efficient for large and bulk
data

Higher learning curve to use

Batch automation
Interactive leaflet maps
Reproducible




Collection of Data Processing and
Visualization Tools

Easy to use

Flexible

Space-limited

Time consuming for bulk data

Efficient for large and bulk
data

Higher learning curve to use

Batch automation
Interactive leaflet maps

Reproducible

Interactive and user friendly
Good visualizations

Still under development



Lower Limit | Upper Limit | Range |Count| % 1 2 3 4 5
-300 -280| -300--280 69 0%
A A 280 60| -280--260 | 110 0%
‘ -260 -220| -260--240 | 234 0% [
-240 -220| -240--220 211 0%
-220 -200| -220--200 244 0% |l
-200 -180| -200--180 411 0%
-180 -160| -180--160 | 504 0% |l
-160 -140| -160--140 | 693 1% |
120 120 -140--120 | 1103 1% !j
-120 -100 -120--100 [ 1137 1% I
-100 80| -100--80 1905 2% | 1 ] [
80 60| -80--60 3168 3% [0 [] [] 1
60 20| -60--40 4743 5% | [] [] []
40 20| -40--20 | 8332 8% |l I [ 1 [ [] [ ] [ ] | L]
-20 of -20-0 31129 0% [ B [ Bl I N . [ ]
0 200 0-20 32058 | 31% (Lo (DT I N [ 1
20 a0 20-40 | 12059 | 12% [ [ ] [] [ ] [] I N [ 10 [ ] [ |
20 50| 40-60 5771 6% | [] [ ] [ T [ ] [ ]
60 g0| 60-80 2989 3% [] [] []
80 100[ 80-100 1671 2% ]
100 1200 100-120 | 1065 1%
N 0 P Q R S T U V W X Y YA AA AB AC AD AE AF AG AH Al AJ AK AL AM
Diversion Delivery
Diversion Export Modified Area Sac/SJ Source Adjustment Units: TAF oA . .
Modified Diversion 194
5 194 No SJ Ave Hist  Adj - ag v 40 ‘
3 Cosumnes River Riparian diversions %
4 30
5 1995 1922 WYy
6 015 2015 Historical Baseline 1922 7 ®
7 Ave Annual 11.04 10.94 1923 82
8 |Ave Historical Baseline 1924 28 15
9 10 0.434476 0.430738 CcC 9.762 9.762 1925 72
10 11 0.235095 0.233078 C 8.676 8.676 1926 35 10
1" 12 0117524  0.1165 D 9117 9117 1927 72 5
12 1 0 0 BN 9.940 9.940 1928 6
13 2 0 0 AN 11560 11560 1929 55 0 e o R R
14 3 0.235095 0.233078 W 13476 13476 1930 52 $232323280200 0 ©$2828388%8 S8&%
15 4 0.939952 0.931911 WW 13.701 13.701 1931 35
16 5 235 2320875 1932 64 T8 istorial —@=Baselne
17 6 3.032762 3.006791 Max 1933 6.7
12 ; 100163% ;g;?gg Cg ?822 3388 1222 g? Monthly Average Annual Average by Water Year Type Ave Annual
20 9 069619 069022 D 0.665 0.000 1936 82 5 16 12 11.04 10.94
21 BN 0.178 0.000 1937 72 . 14 12 0
22 Max AN 1301 0.000 1938 82 h 2 o 10 L
23 10 0.161524 0.108762 W 1.166 0.000 1939 45 3 10 T o - 8
24 11 0.086905 0.058672 WW 1.432 0.000 1940 6.7 ) T 2 6
25 12 0.043476  0.0295 1941 82 4
2% 1 0 0 Min 1942 82 1 “ I ii ) 4
27 2 0 0 CcC 0.000 0.000 1943 17 0 T . F T II ii 0 2
28 3 0.086905 0.058672 C 0876 0000 1944 6.7 0 o1 7 8 o cc ¢ D BN AN ww
29 4 0.349048 0.234839 D 1.239 0.000 1945 6.7 0

Historical Baseline

30 5 0872 0586875 BN 0178  0.000 1946 6.7 ® Historical W Baseline WHistorical W Baseline




Python-based Tools
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Python-based Tools
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Python-based Tools
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ython Library Accessing IWFM DLL

SUSTAINABLE GROUNDWATER Installation Tutorial API Reference
MANAGEMENT OFFICE

Search the docs ...

PyWFM Documentation

pywfm is a python package that exposes the functionality of the IWFM DLL

Overview

The pywfm library includes 3 main classes:

e |IWFMModel
e |WFMBudget
e |WFMZBudget

Each of these inherits from the IWFMMiscellaneous base class. Many of the methods in the IWFMMiscellaneous
base class cannot be used on their own because the IWFMMiscellaneous class was designed without direct
access to the IWFM DLL. Users can access all of this functionality from within the IWFMModel, IWFMBudget, and
IWFMZBudget classes.

Design

The pywfm library wraps each of the IWFM DLL functions so that the user does not have to deal with the IWFM
DLL syntax directly. Instead, users familiar with python can work with standard python objects such as strings,

ints, floats, lists, and numpy arrays.




R-based Tools

« Calling PYWFM to read water budget and zonal water budget HDF files
« Leaflet dynamic maps

1 Semltroplc Water Storage‘ ‘DIStI'ICt
= Dlver5|on 353: California Aqueduct to

\ Semltroplc WsD for Ag




R-based Tools

« Calling PYWFM to read water . e PO m- BT PLED T
budget and zonal water budget | | |
i Subregion 1 (SR1): Ag. Supply Requirement
HDF files

— R interface to Python package
“reticulate”
— R scripting for easy data import and

visualization (creating hundreds of
figures in PDF or PNG)

1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014

Water Year




R-based Tools

« Calling PYWFM to read water \
budget and zonal water budget | . Ll L e
HDF files S P &,MJ ‘
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GIS and Web-based Tools

« C2VSIimFG Web application
« New Watershed delineation tool
 |WFM soil builder



GIS and Web-based Tools

* Nearly ready to public release
« Zonal budget with uploaded user shape file

C2VSimFG

California Central Valley
Groundwater-Surface Water
Simulation Model (Fine Grid)
Version 1.0; released on 4/27/2021

aphs Budget Zone Budget
Subregion: 9

Budget Type: From Date:

Groundwater budget 7 10/31/1973_24:00 v

O Average Monthly Flows To Date:

® Annual Flows 09/30/2015_24:00 v
U Time Series Chart

Length: ‘ 1 ‘
Area: ‘2.29568505 \

Volume: ‘M‘

Retrieve Data




C2VSImFG Web application

* Retrieve and visualize model output data

Go to top | Delete this chart | Turn all series on

Annual Flows | Groundwater budget | Subregion 9
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Change in Storage Deep Percolation Gain from Stream Recharge Gain from Lake Boundary Inflow
@ Subsidence @ Subsurface Irrigation Tile Drain Outflow @ Pumping ® Outflow to Root Zone @ Net Subsurface Inflow
-&- Cumulative Channe In Starane




C2VSImFG Web application

Retrieve and visualize model output data

Go to top | Delete this chart | Turn all series on

Jan Jan Jan Jan Jan Jan Jan
1/1974 1/1976 1/1978 1/1980 1/1982 1/1984 1/1986

C_383174N1212951W001%1
—  2]T74N1212QKTWNNT1%A

C_383174N1212951W001%1_Obs
=  2WAIV74NT21208TWNANTHA Nhe

Shuffle colors | Turn all series off | Turn all series on

Hydrograph

C_383174N1212951W001%4
5.562

Jan Jan Jan Jan Jan Jan Jan Jan
1/1988 1/1990 1/1992 1/1994 1/1996 1 1/2000 1/2002

1998

C_383174N1212951W001%2 C_383174N1212951W001%2_Obs

Jan Jan Jan
1/2004 1/2006 1/2008

C_383174N1212951W001%3

Jan Jan Jan Jan
1/2010 1/2012 1/2014 1/2016

C_383174N1212951W001%3_Obs




Conclusions and Next Steps

« DWR and Woodard & Curran are developing a collection of tools for
C2VSimFG / IWFM data processing and visualization

« Tools use multiple platforms for different purposes and user abilities
* Public release and documentation pending
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