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Model Support (2002-2005) 

•  Model development 
•  Data collection 
•  Conversion of input files from IGSM to

 IWFM 
•  Extending simulation period and input data

 from 1970-1993 to 1970-2000 
•  Development of calibration tools 



MODELING TOOL: IWFM 
•  Integrated Water Flow Model (IWFM), formerly

 known as IGSM2, developed by the Modeling
 Support Branch of the Bay-Delta Office of DWR 

•  Simulates GW, SW, stream-groundwater
 interaction, and other components of the
 hydrologic system 

•  Models GW flow as a quasi 3-D system and
 solves the governing flow equation using the
 Galerkin finite element method 

•  Land use based approach of calculating water
 demand 

•  Z-budget post-processor for subsurface flow
 computations  



WESTSIM MODEL 
•  West-side of San Joaquin River Basin 
•  Monthly time step 
•  Contains 63 subregions, which are defined by collections

 of finite elements, to represent individual water districts,
 refuges, or cities 

•  Contains detailed inputs of surface water use, land use,
 evapotranspiration, streamflow, return flows, and aquifer
 characteristics for the period of 1970-2000 

•  Would simulate agricultural water demand, groundwater
 pumping, groundwater recharge, and stream-aquifer
 interaction 



Possible Applications 

•  Groundwater impact analysis 
•  Land retirement  
•  Conjunctive use planning                 
•  Safe yield analysis 
•  Salinity management 



Model region   1,550,874     acres 
Subregions   63         WDs/IDs, Cities, Refuges  
Elements   2,602 
Groundwater Nodes  2,716 
Crop types   16   
Aquifer layers   7   5 above Corcoran Clay   
Land use types   4            Agricultural, urban, native
       vegetation, riparian  
Streams Modeled  11 
Stream Nodes   351 
Small Watersheds  6 
Rainfall Stations   3           Tracy, Los Banos,
 Kettleman City 
Simulation Time Step                 Monthly    
Calibration Period                      1970-2000 

WESTSIM MODEL FEATURES 
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WESTSIM INPUT DATA 
•  Landuse/cropping (DWR Surveys, USBR) 
•  Precipitation (NCDC) 
•  Evapotranspiration (USGS, CIMIS) 
•  Streamflow (USGS, DWR) 
•  River Diversions (SJRIO2) 
•  Central Valley Project deliveries (USBR) 



DWR 2000 
Land Use 

Subregional  
Crop Data 

16 WESTSIM 
Crop Classes 



Total Drain Length per Element 



WESTSIM SIMULATION OUTPUT 

•  Water Budgets 
–  Land and Water Use 
–  Groundwater 
–  Root Zone Moisture 
–  Stream 

•  Groundwater Surface Elevations 
•  Stream Flows 



GROUNDWATER BUDGET 
(In - Out = Δ Storage) 

•  Inflows: 
–  Deep Percolation 
–  Stream Losses to GW 
–  Horizontal Flows In 
–  Artificial Recharge 

•  Outflows: 
–  Tile Drainage 
–  Groundwater Pumping 
–  Stream Gains from GW 
–  Horizontal Flows Out 



GROUNDWATER BUDGET
 SCHEMATIC 

Source:  
Department of 
Water Resources 



SURFACE AND GROUNDWATER
 BUDGETS 

•  Water use and groundwater budgets in tabular and
 graphical format. 

•  Wanted to develop a water balance on a subregion
 basis to aid in calibration and to encourage
 interaction with water districts.  (Water Budgets
 are required for USBR Contract Renewal) 
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SHEDTOOL

•  Graphical User Interface 
•  Data Storage and Security 
•  Well Construction Data 
•  Well Location and Siting Constraints 
•  Long-term Monitoring 

– Extraction Volumes 
– Water Elevations 
– Water Quality 

•  Aquifer Characterization 



Well Data 
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Related Efforts 

•  SJR Water Quality Module (Reclamation, 2004) 

•  CALSIM III (Reclamation/DWR, 2008) 

•  SJR Restoration Program (Reclamation, 2008) 

•  MERCEDSIM (LBNL) 



Status 
•  The calibration of the water balance and

 groundwater system was not completed when
 work was suspended in December 2005 

•  Initial calibration parameters were defined and
 well and stream hydrograph locations were
 preliminarily identified 

•  Still a source of data for related analysis and
 modeling efforts 



Contact: 

•  Nigel W.T. Quinn, PhD, PE 
– Lawrence Berkeley National Lab 
– Email: nwquinn@lbl.gov  


