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SGMA Draft GSP Emergency Regulations
(February 18, 2016)

§ 354.18. Water Budget

“The Plan shall include a water budget for the basin ... annual
amount of groundwater and surface water entering and leaving the
basin, including historical, current and projected water budget
conditions ...”

* “... water budget shall quantify ...”

v All inflows (infiltration of precipitation, infiltration of applied water and
from surface water system; subsurface groundwater inflow, etc.)

v All outflows (ET, groundwater extraction, losses to streams, subsurface
groundwater outflow, etc.)

v Change in annual volume of groundwater storage

* “The Department shall provide C2VSim and IWFM for use by
Agencies in developing the water budget. Agencies may choose t
use a different flow model.” et
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IWFM Features in Support of SGMA

e Computation of agricultural water demand as a function of crop
types and areas, climate (precipitation and ET), soil parameters, and
farm water management parameters

e Computation of urban water demand as a function of population and
per-capita water use; indoor and outdoor water demand separation

e Link between groundwater and root zone and land surface
processes through percolation (eventual recharge to groundwater)
and groundwater pumping as all or part of water supply

e Automatic adjustment of water supply to meet water demand




IWFM Features in Support of SGMA

e Extensive water budget output for all simulated hydrologic
components:

Groundwater budget
Stream flow budget
Root zone budget

Land and water use budget (comparison of water demand and
supply)
Unsaturated zone budget

Small watershed budget (ungauged watersheds contributing
surface and subsurface boundary inflows)




IWFM Features in Support of SGMA

e Cross-flow terms in water budget outputs to easily track water within
the system (e.g. stream-aquifer flow exchange appearing in
groundwater and stream budgets; deep percolation appearing in
root zone and groundwater budgets; pumping appearing in land &
water use and groundwater budgets)
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IWFM Features in Support of SGMA

e Post-processor utilities for ease of accessibility to model results

Budget To Excel (v4.0 or later)

Choose Budget Binary File

Z\Work_Documents\IGSM2_IWFM Applications Related\Butte Basin\Butte_v2015\Results)

Output Conversion Factors and Units Output Begin Date/Time Output End Date/Time Output Interval

Length: 10/01/1970_24:00

Location for Data Import

All

UNORG TEHAMA (SR1) Deep Percolation

WVINA (SR2) Beginning Storage (+)
COHASSET (SR3) Ending Storage (7)

M+T (SR4) MNet Deep Percolation (+)

[ ] Data Import by Location Group




IWFM Features in Support of SGMA

e Software design that makes it easy to “pick apart” IWFM hydrologic
simulation components and link them to other models

IDCv3.02| | IDCv4.0 | | IDCv4.1 l SOR GMRES STRv4.0]|STRv4.1||STRv5.0
Root Zone Package Solver Package Stream Package
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IWFM Features in Support of SGMA

SGMA Draft GSP
Emergency Regulations

mention surface water <
supply and reliability for - >
projected water budgets .

Surface water supply in
California depends on the
upstream reservoir
operations and downstream
regulations

Groundwater DLL

Need for linkage to CalSim

Already established through
C2VSim-CalSim 3.0 linkage




IWFM Features in Support of SGMA

e Ability to analyze economic impact of GSPs (not required by SGMA)

through linkage of IWFM to agricultural economics models (e.
C2VSIim-SWAP linkage)
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Planned Updates to IWFM

e Convert C2VSim ArcGIS GUI to generic IWFM model GUI
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Planned Updates to IWFM

e Convert current C2VSim ArcGIS GUI to a web application for
effective data distribution, increased accessibility, and to avoid
ArcGIS version incom

Subdata Type




Planned Updates to IWFM

e Implement Z-Budget outputs for hydrologic processes other than
groundwater

Budget Z-Budget
(for pre-defined subregions) (for arbitrary cell collections)




Planned Updates to C2VSIim

e Migrate C2VSIm-CG and C2VSim-FG to the latest IWFM simulation
engine (IWFM-2015)

e Extend C2VSim (both CG and FG versions) simulation period to
September 2015 (currently working on development of historical
land-use data)

e Recalibrate C2VSim (both CG and FG versions)




Planned Updates to C2VSIim

e Develop a GIS web application to serve C2VSim data in conjunction
with Z-Budget feature in support of SGMA
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Planned Updates to C2VSIim

e Develop a GIS web application to serve C2VSim data in conjunction
with Z-Budget feature in support of SGMA
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Planned Updates to C2VSIim

e Develop a GIS web application to serve C2VSim data in conjunction
with Z-Budget feature in support of SGMA (calculate boundary

flows, water budget terms)

KoK
S .‘ 0 ‘ %m
!g;q?‘&;‘
SRFERSS D ‘ﬁ
OARS TN\
02925 0% 0 e\
7)) O
:@2:}%‘3@&“
@ \‘;&“9 Q@’

.
[ ]

LT
'((‘v"...'-'.

)
AV

o
o :

<]

CIRHX
nsngps

/7
YA

5
4

ous
AR

\ \
QP




Additional Updates

e Move Z-Budget output to HDF5 file format for I/O efficiency and
built-in file compression capabilities

e Develop automated visual tools for easy analysis of system behavior

e Implement water quality simulation both for groundwater and surface
water systems

e Still exploring parallel processing

e Continue providing technical support and workshops (next IWFM
workshop is April 25-27)




Questions?




Simulated Annual Water Budget
Average Flows for water years 2000-2009
[Million Acre-Feet/Year]
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* Storage values are generally too small to appear on these figures.




