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Background on IWFM and IDC

e Multiple versions: IWFM v3.02, IWFM v4.0, IDC v4.0

e California Central Valley Groundwater-Surface Water
Simulation Model (C2VSim) uses IWFM v3.02

e CalSim 3.0 development project required interfacing root
zone and groundwater components of C2VSim to the
CalSim (systems operation model)

* Needed to redesign IWFM engine and its components for easy
unplugging or plugging
* Needed to improve the root zone component

« Ultimately developed IDC v4.0 (stand-alone root zone
component)

» Modified IWFM engine to accept IDC v4.0 = IWFM v4.0
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Differences between IWFM v3.02 and v4.0

e All components except the root zone component are
essentially the same

e Differences between the two root zone components:

« v3.02 averages agricultural crop properties (rooting depth,
minimum soil moisture requirement, irrigation efficiency, potential
ET) based on crop acreages over a subregion to obtain a single,
“representative” agricultural crop; no averaging in v4.0 (i.e. each
crop is treated separately)

« v3.02 calculates land surface and root zone flow terms at each
subregion for combinations of 4 land use types (average ag.,
urban, native veg., riparian veg.) and 4 soil types (for C2VSim
336 calculations); v4.0 calculates flow terms for each element for
each ag. crop, urban lands, native veg. and riparian veg. (for
C2VSim ~23600 calculations) S




Differences between IWFM v3.02 and v4.0

e Differences between the two root zone components
(continued):

* v3.02 does not have a special way of simulating rice fields and
managed wetlands; v4.0 simulates 3 types of rice growing practices
(flooded-decomposition, non-flooded decomposition and no
decomposition) and 2 types of managed wetlands (seasonal and
permanent)

« v3.02 allows either dynamic demand calculations or prescribed
demands but not both at the same time; v4.0 allows dynamic demand
calculation on some parts of the model domain and prescribed demands
on the other parts

« v3.02 delivers water to a subregion; v4.0 can deliver water to a
subregion or to individual elements

e |IWFM v3.02 must be calibrated as a whole: IWFM v4.0 can be
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calibrated for the root zone and the rest of the hydrologic component \
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Advantages and Disadvantages of IWFM
v3.02 and v4.0

v4.0 requires more parameters for and better understanding
of the root zone component

v4.0 takes longer to run then v3.02; but it can be calibrated
separately for the root zone and then for the rest of the model
components

v4.0 does a better job in simulating the effects of rice fields
and managed wetlands on water resources

v4.0 honors spatial distribution of precipitation, ET, crop
water demand and stresses on groundwater better

Choice between v3.02 and v4.0 mainly depends on
characteristics of modeled area, project requirements and sz,
budget 9




Upcoming Features

e Root water uptake from groundwater (IDC v4.1) — important
for the simulation of native and riparian vegetation

e Hydrologic routing of streams — keep track of storage change
at each stream node

e Prepare a FAQ and a summary sheet on different versions of
IWFM, IDC and the other stand-alone components as they
become available

e New features are implemented on top of IWFM v4.0; no major
feature implementation is planned for v3.02

e All components will be able to run as a stand-alone program.,
or as part of IWFM =




Future Schematic Look of IWFM
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Avalilable Pre- and Post-Processors

e Available for download from the IWFM web site under
Support Tools link
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IWFM: Integrated Water Flow Model - Support Tools

IWFEM v3.02 GISIGUI (Last updated: March 13, 2013)

This is a work-in-progress, beta version GUI that is integrated into ESRI's ArcGIS
v10.0 under Windows 7 O5. Currenthy, it allows the user to bring the finite element
grid, stream network, stratigraphy and initial conditions from an existing WFK
madel into GIS environment. After downloading the setup executable file,

double . it and follow the instructions to install the GUI After installation, start
ArcMap and click the "MVFM v3.02 GUI" button.

Wi Mesh Generator (Last updated: March &, 2013)
This iz a mesh generator that is integrated into ESRI's ArcGIS v10.0 and v10.1
under Windows 7 05. It utiizes shapefiles to define model boundary, streams,
enforcement lines, holes and wells to generate a triangular finite element mesh.
uses Trizngle developed by Dr. Jonathan Richard Shewchuk as the engine for
me=sh generator. The mesh can be converted to a shapefile to perform various data
analysis to develop input data (e.g. soil properties, land use distribution,
development of stratigraphic layers) for WFW applications. Groundwater and
stream nodes as well as finite elements can be numbered automatically and the
IWWFK mesh files can be exported to text files. After downloading the setup

on it and follow the instructions. After installation, start

the "NVFM Mesh Generator” button.

WFM Tools Add-in for Excel 2007-2010 (Last updated: February 28, 2013)
(Download either for 32-bit or 54-bit MS Off

This teol installs as a new tab named "MVYFM Tools™ into Excel 2007 or 2010, and
currently includes three utilities:

i. data column export to a text file,
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Avalilable Pre- and Post-Processors
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Avalilable Pre- and Post-Processors
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Avalilable Pre- and Post-Processors
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IWFM (v4.1.0083)
GROUNDWATER BUDGET IN ac.ft. FOR ENTIRE MODEL AREA
SUBREGION AREA: 12793027.14 ac.

Time Deep Percolation Beginning Storage (+) Ending Storage (-) Net Deep Percolation (+) Gain from Stream (+) Recharge (+) Gain fi
10/31/1921 52291191.27 3131960678.19 3126332103.83 51604402.43 -581638.01 0.00
11/30/1921 51289344.63 3126332103.83 3125742226.38 .51208524.89 -239501 I 0.00
12/31/1921 55037916.18 3125742226.38 3125890010.25 54041352.88 179033.60 0.00

1/31/1922 58231276.74 3125890010.25 3125837693.08 56748283.05 -150639.06 0.00
2/28/1922 55523036.96 3125837693.08 3126471417.71 53599886.09 379816.37 0.00
-371352.32 0.00
-55660.53 0.00
543864.31 0.00

-322510.73 0.00

D:"Work_Documerts' M2_IWFM Applications Related C2VSIM_r356_RipET_v4 ~1214673.04 0.00

-707602.08 0.00
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-419945.32 0.00

201271.57 0.00

5/31/1923 37424766.52 3120043387.94 3119700841.66 37231174.21 -42356.82 0.00
6/30/1923 32547997.17 3119700841.66 3118792710.33 32556484.05 -663699.48 0.00
7/31/1923 29772792.76 3118792710.33 3117719440.80 29842700.19 -720501.31 0.00
8/31/1923 26497930.60 3117719440.80 3116898457.09 26646473.61 -649286.60 0.00
9/30/1923 24173990.76 3116898457.09 3116608151.69 24284783.18 -353711.58 0.00

10/31/1923 25437980.77 3116608151.69 3116506168.32 25368010.79 -278511.61 0.00

11/30/1923 24543042.80 3116506168.32 3116458349.22 24567381.03 -275696.44 0.00

12/31/1923 26277992.27 3116458349.22 3116577600.92 26148200.94 -248101.54 0.00

1/31/1924 27544931.70 3116577600.92 3116772597.79 27220796.91 -214218.84 0.00

34 2/29/1924 28073403.78 3116772597.79 3117075927.02 27409298.42 -135858.50 0.00

35 3/31/1924 29354205.86 3117075927.02 3116955142.36 28924871.85 -453212.93
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Avalilable Pre- and Post-Processors

e Soil Data Builder: Processes NRCS SSURGO soil databases
to obtain soil parameters to be used in IWFM v4.0 and IDC v4.0

MRCS soilz database to be proccessed:
D:Work_Documents™G15%50ilsYGlenn CoMNGlennCoSoils. mdb

===




Avalilable Pre- and Post-Processors

e Land Use Adjustment Pre-processor: Allows the user to
generate a time series data set of elemental land use areas
based on subregional time series data and elemental survey

data




Avalilable Pre- and Post-Processors

e ArcGIS GUI for C2VSim: Allows C2VSim results analysis within
ArcGIS; soon will be offered to public as a generic post-processor
tool to be used with any IWFM application
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QUESTIONS?
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