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Agenda Agenda gg
Model Background and Demo (1hr 30 minutes) Model Background and Demo (1hr 30 minutes) 
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Corroboration study resultCorroboration study result
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Pre and Post processing toolsPre and Post processing tools
Training exercise Training exercise 
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OutlineOutlineOutline Outline 

B k dB k dBackgroundBackground
WRIMS ImplementationWRIMS Implementation
CalLiteCalLite EnhancementEnhancement
CalLiteCalLite DesignDesignCalLiteCalLite DesignDesign
CalLiteCalLite LimitationsLimitations
C PhC PhCurrent Phase Current Phase 
Future PhasesFuture Phases
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Background Background ––
What What is is CalLiteCalLite??
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Background Background ––
What Is What Is CalLiteCalLite??

Screening tool for use by experienced modelersScreening tool for use by experienced modelers

Educational tool for use by stakeholdersEducational tool for use by stakeholders
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Background Background ––
CalLiteCalLite OverviewOverview

Central Valley Water Mgmt Screening ModelCentral Valley Water Mgmt Screening ModelCentral Valley Water Mgmt. Screening ModelCentral Valley Water Mgmt. Screening Model
Maintains Maintains hydrologic, operational and hydrologic, operational and 
institutional integrityinstitutional integrity representedrepresented in CALSIMin CALSIMinstitutional integrity institutional integrity represented represented in CALSIMin CALSIM
Simulation Period is 82 years (1921Simulation Period is 82 years (1921--20032003))
Same ANN module used by Same ANN module used by CalSimCalSim represents represents 
Delta Delta flowflow--salinity salinity relationshiprelationship
New flexible GUI package enables selection of New flexible GUI package enables selection of 
model options and enhanced output reviewmodel options and enhanced output reviewp pp p
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Background Background –– OriginalOriginal
GoldSimGoldSim ImplementationImplementation

C b i di (C lSi d C lLi ) h dC b i di (C lSi d C lLi ) h dCorroboration studies (CalSim and CalLite) had Corroboration studies (CalSim and CalLite) had 
differences due to solution algorithms differences due to solution algorithms 

GoldSimGoldSim couldn’t use an external solver for couldn’t use an external solver for 
optimization (i.e., XA solver for LP problem)optimization (i.e., XA solver for LP problem)

f h lf h lProprietary software with limitations on version Proprietary software with limitations on version 
control, scenario mgmt, and GUI featurescontrol, scenario mgmt, and GUI features
Steep learning curve; model just as complexSteep learning curve; model just as complex
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WRIMS ImplementationWRIMS ImplementationWRIMS ImplementationWRIMS Implementation

WRIMS (Water Resources Integrated Modeling System) WRIMS (Water Resources Integrated Modeling System) ( g g y )( g g y )
is developed and maintained by DWR and Reclamation is developed and maintained by DWR and Reclamation 
(no proprietary issues)(no proprietary issues)
Corroboration studies more directly comparable given Corroboration studies more directly comparable given 
the same solution algorithmthe same solution algorithm
WRESL code expertise in placeWRESL code expertise in place
CalLiteCalLite development used as training opportunitydevelopment used as training opportunity
Platform to expand for daily time step modeling, channel Platform to expand for daily time step modeling, channel 
routing, etc.routing, etc.
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CalLiteCalLite EnhancementsEnhancementsCalLiteCalLite EnhancementsEnhancements

Extended SOD representation includes ArticleExtended SOD representation includes ArticleExtended SOD representation includes Article Extended SOD representation includes Article 
21 and detailed contractor deliveries21 and detailed contractor deliveries
Wheeling (CVC and JPOD) optionsWheeling (CVC and JPOD) optionsWheeling (CVC and JPOD) options Wheeling (CVC and JPOD) options 
B2 actions representedB2 actions represented
Biological Opinion RPAsBiological Opinion RPAs
SWRCB flow criteria comparisonsSWRCB flow criteria comparisonspp
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CalLiteCalLite EnhancementsEnhancementsCalLiteCalLite EnhancementsEnhancements

Enhanced and flexible graphical user interfaceEnhanced and flexible graphical user interfaceEnhanced and flexible graphical user interfaceEnhanced and flexible graphical user interface
No limit to number of scenariosNo limit to number of scenarios
Availability of desired GUI elementsAvailability of desired GUI elementsAvailability of desired GUI elementsAvailability of desired GUI elements
Improved results display toolImproved results display tool
C l t l t f th WRIMS d lC l t l t f th WRIMS d lCompletely separate from the WRIMS modelCompletely separate from the WRIMS model

Enhanced preEnhanced pre-- and postand post-- processing toolsprocessing tools
WRESL utility “WRESL utility “CalSimCalSim to to CalLiteCalLite””
Report toolReport tool
Google map based “Data on the Web”Google map based “Data on the Web”
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CalLite DesignCalLite DesignCalLite DesignCalLite Design
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CalLiteCalLite LimitationsLimitationsCalLiteCalLite LimitationsLimitations

Switches for D1641 and RPA elementsSwitches for D1641 and RPA elementsSwitches for D1641 and RPA elementsSwitches for D1641 and RPA elements
UserUser--defined input data limited to certain criteriadefined input data limited to certain criteria
P i l f i i d lP i l f i i d lPotential for unanticipated results Potential for unanticipated results 
Coarse scale does not capture some flow and Coarse scale does not capture some flow and 
delivery resultsdelivery results
Dependent on Dependent on CalSimIICalSimII basisbasispp
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Current PhaseCurrent PhaseCurrent PhaseCurrent Phase

CalLiteCalLite beta release includes:beta release includes:CalLiteCalLite beta release includes:beta release includes:
Regulations Regulations –– D1641, B2, BOD1641, B2, BO--RPAs, User DefinedRPAs, User Defined
Level of DevelopmentLevel of Development Existing and FutureExisting and FutureLevel of Development Level of Development –– Existing and FutureExisting and Future
VernalisVernalis Adaptive Management PlanAdaptive Management Plan–– On or OffOn or Off
D dD d V i bl F t /F ll U D fi dV i bl F t /F ll U D fi dDemandsDemands-- Variable, Future/Full, User DefinedVariable, Future/Full, User Defined
Other OperationsOther Operations-- WSIWSI--DI Allocation, WheelingDI Allocation, Wheeling
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Future PhasesFuture PhasesFuture Phases Future Phases 

Water Management Action ImplementationWater Management Action ImplementationWater Management Action ImplementationWater Management Action Implementation
Isolated Facility, Isolated Facility, 
Banks Pumping PlantBanks Pumping PlantBanks Pumping Plant Banks Pumping Plant 
Habitat RestorationHabitat Restoration
St I ti tiSt I ti tiStorage InvestigationsStorage Investigations

NODOSNODOS
Los Vaqueros EnlargementLos Vaqueros Enlargementq gq g
Shasta EnlargementShasta Enlargement
Upper San Joaquin StorageUpper San Joaquin Storage

GUI hGUI h i XMLi XMLGUI enhancements GUI enhancements –– scenario mgmt., XML, … scenario mgmt., XML, … 



14

Future PhasesFuture PhasesFuture Phases Future Phases 

Daily time step model including channel routingDaily time step model including channel routingDaily time step model, including channel routingDaily time step model, including channel routing
Dynamic San Joaquin River representationDynamic San Joaquin River representation
H d l IH d l IHydrology InputsHydrology Inputs

Probabilistic/Monte Carlo simulationsProbabilistic/Monte Carlo simulations
Climate change scenariosClimate change scenarios
CA Water Plan UpdateCA Water Plan Update

ForecastForecast--based allocation method optionsbased allocation method options
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Anticipated ApplicationsAnticipated ApplicationsAnticipated ApplicationsAnticipated Applications

Water plan updatesWater plan updatesWater plan updates Water plan updates 
Reservoir reoperation Reservoir reoperation 
O M d il i /f i lO M d il i /f i lO&M daily operation/forecasting tool O&M daily operation/forecasting tool 
Storage investigations Storage investigations 
Cost Allocation (Reclamation)Cost Allocation (Reclamation)
Delta alternative investigationsDelta alternative investigationsDelta alternative investigations Delta alternative investigations 
Stakeholder educationStakeholder education
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UsingUsing CalLiteCalLiteUsing Using CalLiteCalLite

FREEFREE –– no software or licenses to buyno software or licenses to buyFREE FREE no software or licenses to buyno software or licenses to buy
Agencies supporting limited XA solver versionAgencies supporting limited XA solver version
No FORTRAN compiler requiredNo FORTRAN compiler requiredNo FORTRAN compiler required No FORTRAN compiler required 

Run time ~ 5 minutesRun time ~ 5 minutes
CalLite results are within 3% of CalSimCalLite results are within 3% of CalSim
Enhanced preEnhanced pre-- and postand post-- processing toolsprocessing toolspp pp p gp g
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CalLite ReleaseCalLite ReleaseCalLite ReleaseCalLite Release

Current Phase ReleaseCurrent Phase ReleaseCurrent Phase ReleaseCurrent Phase Release
Software package Software package –– Model, GUI, UtilitiesModel, GUI, Utilities
DocumentationDocumentation User’s Manual and TutorialUser’s Manual and TutorialDocumentation Documentation –– User s Manual and TutorialUser s Manual and Tutorial
Training and Distribution Training and Distribution 

Beta ReleaseBeta Release August 29 2011August 29 2011Beta Release Beta Release –– August 29, 2011August 29, 2011
Beta Release Feedback Beta Release Feedback –– October 14, 2011October 14, 2011
Final ReleaseFinal Release –– Winter 2012Winter 2012Final Release Final Release Winter 2012Winter 2012
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CalLiteCalLite ModelModel Features Features 

Tom FitzHughTom FitzHugh

Bureau of ReclamationBureau of Reclamation

August 29, 2011August 29, 2011



2

Outline Outline 

S f d l fS f d l fSummary of model features Summary of model features 

SchematicSchematic

Model structure in WRIMSModel structure in WRIMS

Enhancement of Enhancement of CalLiteCalLite featuresfeatures



3

CalLite Model CalLite Model FeaturesFeatures

CalLite Model includes:CalLite Model includes:
Regulations Regulations –– DD--1641, B2, BO1641, B2, BO--RPAs, User Defined, RPAs, User Defined, 
Proposed Delta Flow CriteriaProposed Delta Flow Criteria
Levels of DevelopmentLevels of Development –– Existing and FutureExisting and FutureLevels of Development Levels of Development Existing and FutureExisting and Future
HydroclimateHydroclimate –– 0, 15, and 45 cm Sea Level Rise with 0, 15, and 45 cm Sea Level Rise with 
ANNANN
Demands Demands –– SWP Variable and Full Table A; CVP Full SWP Variable and Full Table A; CVP Full 
Contract; SWP and CVP User DefinedContract; SWP and CVP User Defined
O tiO ti WSIWSI DI f All ti Wh li dDI f All ti Wh li dOperations Operations –– WSIWSI--DI for Allocation; Wheeling and DI for Allocation; Wheeling and 
Intertie OperationsIntertie Operations
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CalLite SchematicCalLite Schematic

Current schematic does not Current schematic does not 
include San Joaquin, that is include San Joaquin, that is 
handled as prehandled as pre--processed input processed input 
to modelto modelto model.to model.

More detail in So th of DeltaMore detail in So th of DeltaMore detail in South of Delta More detail in South of Delta 
area than previous CalLite, along area than previous CalLite, along 
California Aqueduct and DeltaCalifornia Aqueduct and Delta--qq
Mendota CanalMendota Canal
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North of  
Delta
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Delta and 
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pumps
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San Luis 
and south
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WRIMS Model StructureWRIMS Model Structure

WRESL code logic mimics logic in WRESL code logic mimics logic in CalSimCalSim IIII
Changes were made to adjust Changes were made to adjust CalSimCalSim II code to the II code to the 
more aggregated CalLite schematic and reduced more aggregated CalLite schematic and reduced 
number of cyclesnumber of cyclesyy
Two cycles in CalLite, vs. 8Two cycles in CalLite, vs. 8--10 in a typical 10 in a typical CalSimCalSim II II 
studystudy

More aggregated schematic and fewer cycles More aggregated schematic and fewer cycles 
reduces runreduces run--time significantly, to ~5 minutestime significantly, to ~5 minutes
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WRIMS Model StructureWRIMS Model Structure

Deliveries: Deliveries: 
CVP and SWP project deliveries simulated dynamicallyCVP and SWP project deliveries simulated dynamicallyCVP and SWP project deliveries simulated dynamicallyCVP and SWP project deliveries simulated dynamically
NonNon--project deliveries are fixed as timeseries from a project deliveries are fixed as timeseries from a 
CalSimCalSim II runII run

AccretionAccretion--Depletion terms: Depletion terms: 
To account for differences between To account for differences between CalSimCalSim II and II and 
C lLi ( d il d h i flC lLi ( d il d h i flCalLite (more detailed schematic, return flows, gw CalLite (more detailed schematic, return flows, gw 
pumping) adjustments are made at each CalLite node pumping) adjustments are made at each CalLite node 
based on Calsim II outputsbased on Calsim II outputspp
Implemented as soft constraints, Implemented as soft constraints, CalLiteCalLite will report will report 
shortages in these terms.shortages in these terms.
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WRIMS Model StructureWRIMS Model Structure

Example of AccretionExample of Accretion--Depletion term:Depletion term:

AD_RedBlf = C112 AD_RedBlf = C112 –– C5 C5 
–– C3 +D104 + D112 C3 +D104 + D112 
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Regulatory StandardsRegulatory Standardsg yg y

In addition to DIn addition to D--1641 standards, CalLite includes:1641 standards, CalLite includes:
CVPIA (b)(2) waterCVPIA (b)(2) water
Biological Opinion Reasonable and Prudent Biological Opinion Reasonable and Prudent 
Alternative (RPAs) for:Alternative (RPAs) for:Alternative (RPAs) for:Alternative (RPAs) for:
•• Clear Creek and Lower American RiverClear Creek and Lower American River
•• Fall X2, Old and Middle River (OMR), and Delta Fall X2, Old and Middle River (OMR), and Delta 

C Ch l (DCC)C Ch l (DCC)Cross Channel (DCC)Cross Channel (DCC)
•• Export cap based on Export cap based on VernalisVernalis flowflow

Delta Flow Criteria.  Not implemented as constraints Delta Flow Criteria.  Not implemented as constraints pp
in the model, but the user can compare flows to them.in the model, but the user can compare flows to them.
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Regulatory StandardsRegulatory Standardsg yg y

RPAs in RPAs in CalLiteCalLite::
Can be switched on or off individuallyCan be switched on or off individually
Allocation logic is adjusted depending on which RPAs Allocation logic is adjusted depending on which RPAs 
are onare onare onare on

UserUser--defined regulatory standards:defined regulatory standards:
OMR criteria, DCC criteria, DeltaOMR criteria, DCC criteria, Delta Flow CriteriaFlow CriteriaOMR criteria, DCC criteria, Delta OMR criteria, DCC criteria, Delta Flow CriteriaFlow Criteria
X2 rqmt and minimum delta outflowX2 rqmt and minimum delta outflow
ExportExport--inflow ratios for Delta outflow and inflow ratios for Delta outflow and VernalisVernalis
flowflow
Rio Vista, QWEST, and Vernalis minflow rqmtsRio Vista, QWEST, and Vernalis minflow rqmts
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Project DeliveriesProject Deliveriesjj

Allocation and delivery logic computes deliveries Allocation and delivery logic computes deliveries 
j lik i C l i II C l i l l d li ij lik i C l i II C l i l l d li ijust like in Calsim II.  Calsim level deliveries are just like in Calsim II.  Calsim level deliveries are 
then aggregated into CalLite deliveriesthen aggregated into CalLite deliveries

Example: D Wilkns P = D114 + D122A + D122B +Example: D Wilkns P = D114 + D122A + D122B +Example: D_Wilkns_P = D114 + D122A + D122B + Example: D_Wilkns_P = D114 + D122A + D122B + 
D129A + D128D129A + D128
D114, D122A etc deliveries are available in DSSD114, D122A etc deliveries are available in DSS

SWP Article 56 (carryover) deliveriesSWP Article 56 (carryover) deliveries
SWP Article 21 (interruptible) deliveriesSWP Article 21 (interruptible) deliveries( p )( p )
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Project DeliveriesProject Deliveriesjj

Wheeling deliveries:Wheeling deliveries:
CrossCross--Valley Canal (CVC) wheelingValley Canal (CVC) wheeling
Joint Point of Diversion (JPOD)Joint Point of Diversion (JPOD)

D lD l M d C l/C lif i A dM d C l/C lif i A dDeltaDelta--Mendota Canal/California Aqueduct Mendota Canal/California Aqueduct 
IntertieIntertie
UserUser defined CVP and SWP SOD deliveries:defined CVP and SWP SOD deliveries:UserUser--defined CVP and SWP SOD deliveries:  defined CVP and SWP SOD deliveries:  

CVP: Can specify agriculture, M&I, and refuge max CVP: Can specify agriculture, M&I, and refuge max 
demandsdemands
SWP: Can specify MWD, other M&I, and agriculture SWP: Can specify MWD, other M&I, and agriculture 
max demands, and max Article 21 deliveriesmax demands, and max Article 21 deliveries
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ConclusionsConclusions

WRIMS CalLite replicates Goldsim CalLite WRIMS CalLite replicates Goldsim CalLite 
features and functionality, with some important features and functionality, with some important 
enhancements:enhancements:

M d t il i SODM d t il i SODMore detail in SOD areaMore detail in SOD area
Includes (b)(2) and BO RPA standardsIncludes (b)(2) and BO RPA standards
Wheeling and CalsimWheeling and Calsim--level deliverieslevel deliveriesWheeling and CalsimWheeling and Calsim level deliverieslevel deliveries
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CaLiteCaLite GUI demoGUI demo

GUI designGUI design
GUI demoGUI demo

Setup and run a scenarioSetup and run a scenario
E l lE l lExplore resultsExplore results

Configuration files Configuration files -- .xml, .xml, guigui link tables link tables 
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CalLite DesignCalLite Designgg
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GUI.xmlGUI.xml
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GUI_Links2.tableGUI_Links2.table

ckbReg3 GUI_D1641Regs.table 1 ‐2 DCC_DLTSW ‐  Delta Cross Channel Regulations gui_xchanneldays
ckbReg8 GUI_D1641Regs.table 2 ‐2 EI_DLTSW ‐  Export‐Inflow Ratio Regulations gui_EIRatio
ckbReg6 GUI_D1641Regs.table 3 ‐2 NDO_DLTSW ‐  Minimum Net Delta Outflow Regulations GUI_NDO_Flow
ckbReg4 GUI_D1641Regs.table 4 ‐2 RV_DLTSW ‐  Sacramento River at Rio Vista Minimum Fl Regulations gui_RioVista
ckbReg7 GUI_D1641Regs.table 5 ‐2 X2_DLTSW ‐  X2 Requirements Regulations gui_x2active|gui_x2km
ckbReg15 GUI D1641Regs table 6 1 X2ROE DLTSW Roe Trigger RegulationsckbReg15 GUI_D1641Regs.table 6 ‐1 X2ROE_DLTSW ‐  Roe Trigger Regulations
ckbReg9 GUI_D1641Regs.table 7 ‐1 VAMP_DLTSW ‐  Vernalis Regulations
ckbReg11 GUI_D1641Regs.table 8 ‐1 EM_DLTSW ‐  Emmaton Regulations
ckbReg12 GUI_D1641Regs.table 9 ‐1 JP_DLTSW ‐  Jersey Point Regulations
ckbReg13 GUI_D1641Regs.table 10 ‐1 RS_DLTSW ‐  Rock Slough Regulations
ckbReg14 GUI_D1641Regs.table 11 ‐1 CO_DLTSW ‐  Collinsville Regulations
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GUI_Links3.tableGUI_Links3.table
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PDF Report TemplatePDF Report Templatep pp p
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PDF Report TemplatePDF Report Templatep pp p
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Flexibility of ApproachFlexibility of Approachy ppy pp

User User interface and plotting actions defined interface and plotting actions defined 
l fl f ddseparately from separately from codecode

Reconfigurable without Reconfigurable without recompilingrecompiling
ModelerModeler can control labels time series etc withoutcan control labels time series etc withoutModeler Modeler can control labels, time series, etc. without can control labels, time series, etc. without 
programmingprogramming

Open source, portable implementationOpen source, portable implementationp , p pp , p p
Eclipse Eclipse + Java + + Java + SwiXMLSwiXML + HECDSS + + HECDSS + 
JFreeChartJFreeChart
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CalLiteCalLite ModelModelCalLiteCalLite ModelModel

Corroboration StudyCorroboration Studyyy

ResultsResults

E ik RE ik RErik ReyesErik Reyes

Department of Water ResourcesDepartment of Water Resources

August 29, 2011August 29, 2011
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Corroboration StudiesCorroboration Studies

CalLiteCalLite results compared to results compared to CalSimCalSim II results II results 
d h f ll id h f ll i di idi iunder the followingunder the following conditions:conditions:
Future (2020) with preFuture (2020) with pre--BO standardsBO standards.  .  PrePre--BO BO 
standards are Dstandards are D--1641 and CVPIA (b)(2)1641 and CVPIA (b)(2)standards are Dstandards are D 1641 and CVPIA (b)(2)1641 and CVPIA (b)(2)
Existing (2005) and Future (2020) with BO standardsExisting (2005) and Future (2020) with BO standards
Impacts of switches and use of userImpacts of switches and use of user--defined demands defined demands pp
on model outputson model outputs
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Corroboration StudiesCorroboration Studies
System Flow Comparison:  CalLIte vs CalSim
Notes: Corroboration Study for D1641 regulation; CalSim: PreBO version and CalLite: D1641 regulation; Future LOD and Demand

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

River Flows

1922-2003 1929-1934 1987-1992

Trinity R blw Lewiston 699 697 2 0.2% 411 411 0 0.0% 472 472 0 0.0%
Trinity Export 533 534 -1 -0.2% 399 392 7 1.9% 446 443 3 0.6%

Clear Cr blw Whiskeytown 122 120 2 2.0% 85 85 0 0.0% 102 102 0 0.0%
Sacramento R @ Keswick 6255 6257 -3 0.0% 4105 4099 6 0.2% 4529 4523 6 0.1%

Sacramento R @ Red Bluff 8224 8224 -1 0.0% 5153 5145 8 0.2% 5628 5624 5 0.1%
Sacramento R @ Wilkins Slough 6576 6577 -1 0.0% 4085 4078 8 0.2% 4772 4768 5 0.1%

Oroville Dam Release 3926 3927 1 0 0% 2297 2299 2 0 1% 2212 2223 11 0 5%Oroville Dam Release 3926 3927 -1 0.0% 2297 2299 -2 -0.1% 2212 2223 -11 -0.5%
Feather R blw Thermalito 3167 3164 3 0.1% 1626 1631 -5 -0.3% 1563 1574 -12 -0.8%
YubaFeather Confluence 1454 1454 -1 0.0% 590 593 -3 -0.5% 578 580 -2 -0.3%
Feather R @ Confluence 5602 5598 3 0.1% 2285 2290 -5 -0.2% 2639 2652 -13 -0.5%
Sacramento R @ Verona 13740 13743 -3 0.0% 6938 6935 3 0.0% 8063 8072 -8 -0.1%

American R blw Nimbus 2397 2397 0 0.0% 1271 1270 1 0.1% 1098 1128 -30 -2.6%

Delta Inflow 21721 21718 3 0.0% 10093 10089 4 0.0% 10530 10568 -38 -0.4%
Sacramento R @ Hood 16019 16034 -15 -0.1% 8301 8297 4 0.0% 9054 9092 -38 -0.4%

Yolo Bypass 1848 1831 17 0.9% 102 102 0 0.0% 136 136 0 0.0%
Mokelumne R 666 666 0 0.0% 206 206 0 0.0% 155 155 0 0.0%

San Joaquin R d/s Vernalis 3187 3187 0 0.0% 1485 1485 0 0.0% 1185 1185 0 0.0%

Delta Outflow 14697 14701 -3 0 0% 5179 5179 0 0 0% 5413 5420 -7 -0 1%Delta Outflow 14697 14701 3 0.0% 5179 5179 0 0.0% 5413 5420 7 0.1%
Required 4382 4386 -4 -0.1% 4136 4137 -1 0.0% 3876 3870 6 0.1%

Delta Exports 6038 6033 5 0.1% 3715 3711 4 0.1% 3806 3836 -30 -0.8%
Banks SWP 3490 3482 8 0.2% 2188 2179 9 0.4% 2083 2114 -31 -1.5%
Banks CVP 85 86 -1 -0.6% 13 13 -1 -4.0% 43 43 0 0.7%

Tracy 2463 2466 -2 -0.1% 1527 1532 -5 -0.3% 1723 1722 1 0.1%

SWP  Deliveries 3484 3476 8 0.2% 2164 2149 15 0.7% 2097 2113 -16 -0.8%
Table A 3155 3155 0 0.0% 1772 1765 7 0.4% 1904 1920 -17 -0.9%

Article 21 202 201 1 0.5% 353 345 9 2.5% 130 133 -3 -2.6%
Article 56 127 120 7 5.8% 39 39 0 0.1% 63 60 4 6.2%

CVP SOD Deliveries 2632 2635 -3 -0.1% 1494 1502 -8 -0.5% 1844 1840 4 0.2%
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Corroboration StudiesCorroboration Studies
System Flow Comparison:  CalLIte vs CalSim
Notes: Corroboration Study; CalSim_ExistingCVCJPOD_021411 and CalLite_BOCVCJPOD_021411

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

River Flows

1922-2003 1929-1934 1987-1992

Trinity R blw Lewiston 701 695 6 0.8% 410 408 2 0.4% 472 472 0 0.0%
Trinity Export 530 536 -6 -1.1% 434 438 -4 -0.9% 511 509 2 0.4%

Clear Cr blw Whiskeytown 127 125 2 1.8% 87 87 0 -0.1% 106 106 0 0.0%
Sacramento R @ Keswick 6248 6256 -8 -0.1% 4125 4132 -7 -0.2% 4666 4660 6 0.1%

Sacramento R @ Red Bluff 8220 8226 -7 -0.1% 5152 5161 -9 -0.2% 5794 5788 6 0.1%
Sacramento R @ Wilkins Slough 6650 6655 -5 -0.1% 4118 4124 -6 -0.1% 4982 4976 6 0.1%

Oroville Dam Release 3927 3928 1 0 0% 2262 2277 15 0 7% 2180 2209 30 1 3%Oroville Dam Release 3927 3928 -1 0.0% 2262 2277 -15 -0.7% 2180 2209 -30 -1.3%
Feather R blw Thermalito 3180 3179 1 0.0% 1594 1611 -16 -1.0% 1536 1567 -31 -1.9%
YubaFeather Confluence 1454 1457 -3 -0.2% 590 598 -8 -1.3% 578 583 -5 -0.8%
Feather R @ Confluence 5605 5609 -3 -0.1% 2244 2266 -23 -1.0% 2607 2641 -34 -1.3%
Sacramento R @ Verona 13235 13250 -15 -0.1% 6924 6953 -28 -0.4% 8236 8266 -29 -0.4%

American R blw Nimbus 2477 2477 0 0.0% 1328 1328 0 0.0% 1186 1183 3 0.2%

Delta Inflow 21645 21653 -8 0.0% 10007 10036 -29 -0.3% 10661 10687 -26 -0.2%
Sacramento R @ Hood 15672 15691 -19 -0.1% 8324 8353 -29 -0.3% 9281 9308 -27 -0.3%

Yolo Bypass 2248 2237 11 0.5% 94 94 0 0.0% 138 137 1 0.7%
Mokelumne R 666 666 0 0.0% 202 202 0 0.0% 140 140 0 0.0%

San Joaquin R d/s Vernalis 3060 3060 0 0.0% 1386 1386 0 0.0% 1102 1102 0 0.0%

Delta Outflow 15781 15785 -3 0 0% 5543 5552 -9 -0 2% 6109 6109 0 0 0%Delta Outflow 15781 15785 3 0.0% 5543 5552 9 0.2% 6109 6109 0 0.0%
Required 5005 5003 2 0.0% 4122 4122 0 0.0% 3986 3983 3 0.1%

Delta Exports 4909 4914 -5 -0.1% 3249 3267 -18 -0.6% 3275 3308 -33 -1.0%
Banks SWP 2639 2641 -2 -0.1% 1754 1771 -17 -1.0% 1680 1694 -14 -0.8%
Banks CVP 79 72 7 9.2% 13 13 0 -3.0% 22 17 6 35.7%

Tracy 2191 2201 -9 -0.4% 1495 1496 -1 -0.1% 1595 1614 -19 -1.2%

SWP  Deliveries 2593 2595 -2 -0.1% 1657 1676 -19 -1.1% 1651 1657 -7 -0.4%
Table A 2258 2259 -1 0.0% 1551 1557 -6 -0.4% 1505 1518 -13 -0.8%

Article 21 71 71 0 0.0% 58 55 3 5.7% 12 11 1 6.1%
Article 56 264 265 -1 -0.4% 47 63 -16 -25.1% 134 128 6 4.4%

CVP SOD Deliveries 2384 2387 -3 -0.1% 1492 1496 -4 -0.3% 1644 1645 -1 -0.1%



5

Corroboration StudiesCorroboration Studies
System Flow Comparison:  CalLIte vs CalSim
Notes: Corroboration Study;CALSIM_Final_080411 and CalLite_080511; Future BO

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

CalLite 
Alt

CalSim 
Base Diff % Diff

River Flows

1922-2003 1929-1934 1987-1992

Trinity R blw Lewiston 698 694 4 0.6% 411 408 3 0.7% 472 472 0 0.0%
Trinity Export 533 537 -4 -0.7% 432 435 -2 -0.6% 490 499 -9 -1.8%

Clear Cr blw Whiskeytown 129 127 3 2.0% 101 100 1 0.5% 116 116 0 0.0%
Sacramento R @ Keswick 6250 6256 -6 -0.1% 4101 4107 -6 -0.2% 4636 4646 -10 -0.2%

Sacramento R @ Red Bluff 8249 8254 -5 -0.1% 5176 5185 -10 -0.2% 5790 5801 -11 -0.2%
Sacramento R @ Wilkins Slough 6633 6638 -4 -0.1% 4107 4117 -11 -0.3% 4920 4930 -11 -0.2%

Oroville Dam Release 3927 3927 1 0 0% 2274 2291 17 0 8% 2131 2128 3 0 2%Oroville Dam Release 3927 3927 -1 0.0% 2274 2291 -17 -0.8% 2131 2128 3 0.2%
Feather R blw Thermalito 3180 3180 1 0.0% 1606 1625 -19 -1.1% 1490 1489 0 0.0%
YubaFeather Confluence 1454 1457 -3 -0.2% 590 596 -6 -1.0% 578 583 -5 -0.9%
Feather R @ Confluence 5609 5612 -3 -0.1% 2263 2287 -23 -1.0% 2563 2564 -2 -0.1%
Sacramento R @ Verona 13231 13243 -12 -0.1% 6943 6977 -34 -0.5% 8133 8146 -12 -0.2%

American R blw Nimbus 2388 2389 0 0.0% 1267 1271 -3 -0.2% 1122 1123 -1 -0.1%

Delta Inflow 21605 21613 -8 0.0% 9987 10024 -37 -0.4% 10535 10548 -13 -0.1%
Sacramento R @ Hood 15665 15683 -18 -0.1% 8335 8372 -37 -0.4% 9168 9181 -14 -0.1%

Yolo Bypass 2249 2239 10 0.5% 100 100 0 0.0% 141 141 0 0.3%
Mokelumne R 666 666 0 0.0% 206 206 0 0.0% 155 155 0 0.0%

San Joaquin R d/s Vernalis 3024 3024 0 0.0% 1346 1346 0 0.0% 1071 1071 0 0.0%

Delta Outflow 15771 15777 -6 0.0% 5610 5644 -34 -0.6% 6181 6184 -3 -0.1%Delta Outflow 15771 15777 6 0.0% 5610 5644 34 0.6% 6181 6184 3 0.1%
Required 5011 5013 -2 0.0% 4107 4112 -5 -0.1% 4035 4036 -1 0.0%

Delta Exports 4868 4869 -1 0.0% 3196 3197 -1 0.0% 3091 3101 -11 -0.3%
Banks SWP 2620 2624 -4 -0.1% 1750 1756 -5 -0.3% 1537 1546 -9 -0.6%
Banks CVP 63 63 0 0.0% 8 8 0 2.7% 28 28 0 1.0%

Tracy 2185 2182 3 0.1% 1445 1441 4 0.3% 1553 1555 -2 -0.1%

SWP  Deliveries 2599 2603 -4 -0.2% 1645 1650 -5 -0.3% 1456 1466 -10 -0.7%
Table A 2466 2471 -5 -0.2% 1548 1559 -11 -0.7% 1422 1425 -3 -0.2%

Article 21 50 48 2 4.2% 82 72 11 14.7% 12 11 1 8.8%
Article 56 83 84 -1 -1.2% 15 19 -4 -20.7% 22 30 -8 -25.7%

CVP SOD Deliveries 2360 2357 3 0.1% 1402 1397 5 0.4% 1620 1616 5 0.3%
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Corroboration StudiesCorroboration Studies

Exceedance graphs and monthly timeseries for:Exceedance graphs and monthly timeseries for:
Shasta, Oroville, and CVP and SWP San Luis Reservoir Shasta, Oroville, and CVP and SWP San Luis Reservoir 
storagestorage
SWP Table A and CVP SOD agricultural allocationSWP Table A and CVP SOD agricultural allocationSWP Table A and CVP SOD agricultural allocationSWP Table A and CVP SOD agricultural allocation
X2 positionX2 position
Rock SloughRock SloughRock SloughRock Slough
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Future LOD, BO standardsFuture LOD, BO standards
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Corroboration StudiesCorroboration Studies

Comparison of exports/SOD deliveries and Comparison of exports/SOD deliveries and 
i d diff bi i fi d diff bi i freservoir storages under different combinations of reservoir storages under different combinations of 

RPAs and sea level rise conditions:RPAs and sea level rise conditions:
Future (2020) studies with DFuture (2020) studies with D 1641 standards and1641 standards andFuture (2020) studies with DFuture (2020) studies with D--1641 standards and 1641 standards and 
different combinations of RPAsdifferent combinations of RPAs
Existing (2005) and Future (2020) studies with Existing (2005) and Future (2020) studies with 
different sea level rise assumptions, under Ddifferent sea level rise assumptions, under D--1641 and 1641 and 
BO regulatory standardsBO regulatory standards
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Sea Level Rise ComparisonsSea Level Rise Comparisons
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Shasta EOS Storage Current LODShasta EOS Storage Current LOD

CalSimCalSim--IIII CalLiteCalLite 2.02.0
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Oroville EOS Storage Current LODOroville EOS Storage Current LOD
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SWP SL EOS Storage Current LODSWP SL EOS Storage Current LOD
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CVP SL EOS Storage Current LODCVP SL EOS Storage Current LOD
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Different RPA CombinationsDifferent RPA Combinations
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Different RPA CombinationsDifferent RPA Combinations
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Different RPA CombinationsDifferent RPA Combinations
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Different RPA CombinationsDifferent RPA Combinations
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Different RPA CombinationsDifferent RPA Combinations
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Different RPA CombinationsDifferent RPA Combinations
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ConclusionsConclusions

Corroboration study shows that CalLite results are Corroboration study shows that CalLite results are 
very close to very close to CalSimCalSim II results, for different levels II results, for different levels 
of development, sea level rise, and regulatory of development, sea level rise, and regulatory 
standardsstandardsstandardsstandards

Tho gh not 100% identical hich is notTho gh not 100% identical hich is notThough not 100% identical, which is not Though not 100% identical, which is not 
surprising given the more aggregated nature of surprising given the more aggregated nature of 
CalLiteCalLite
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CalLite ModelCalLite Model built inbuilt inCalLite ModelCalLite Model built in built in 
WRIMS WRIMS 

–– Pre/Post Processing ToolsPre/Post Processing Tools

Hao Xie EngineerHao Xie EngineerHao Xie, EngineerHao Xie, Engineer

BayBay--Delta Delta Office, DWROffice, DWR

August 29, August 29, 20112011
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Outline Outline 

PrePre--processor to develop processor to develop CalLiteCalLite inputs from inputs from 
CalSimCalSim outputoutput

GeoGeo--Schematic on WebSchematic on Web
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Outline Outline 

PrePre--processor to develop processor to develop CalLiteCalLite inputs from inputs from 
CalSimCalSim outputoutput

GeoGeo--Schematic on WebSchematic on Web
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CalLiteCalLite SchematicsSchematics CalSimCalSim SchematicsSchematics
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Excel pre-process data

WRIMS-Based 
Preprocessor
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Outline Outline 

PrePre--processor to develop processor to develop CalLiteCalLite inputs from inputs from 
CalSimCalSim outputoutput

GeoGeo--Schematic on WebSchematic on Web
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GeoGeo--Schematic StructureSchematic Structure

User’s Computer

I t t D l d

Google Map

CalLite GUI

Embedded Plotter
Internet   Download

Schematic
Browser

Mouse 
Click

CalLite
Output



8

GeoGeo--Schematic StructureSchematic Structure
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Model Users TrainingModel Users TrainingModel Users TrainingModel Users Training

H dH d T i iT i iHandsHands--on Trainingon Training
Z. Richard Chen & Nazrul IslamZ. Richard Chen & Nazrul Islam

BB D lt Offic DWRD lt Offic DWRBayBay--Delta Office, DWRDelta Office, DWR

CalLiteCalLite WorkshopWorkshop
August 29, 2011August 29, 2011
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OutlineOutline

Objective of the Training StudiesObjective of the Training Studies
S i S iS i S iScenario SettingsScenario Settings

Scenario 1 ( Base Study)Scenario 1 ( Base Study)
Scenario 2 (Alternative Study)Scenario 2 (Alternative Study)( y)( y)

Analyzing results of Scenario 1 and Scenario 2Analyzing results of Scenario 1 and Scenario 2
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Training StudiesTraining Studiesgg

Objective of the Training StudiesObjective of the Training Studies
investigate impact of reduction of SWP South of Delta investigate impact of reduction of SWP South of Delta 
project demand entitlement by 20% under assumptions project demand entitlement by 20% under assumptions 
of of 2030 LOD, current CVP and SWP facilities, and 2030 LOD, current CVP and SWP facilities, and 
SWRCB D1641 d d i h D lSWRCB D1641 d d i h D l

Scenario 1: Base StudyScenario 1: Base Study
Sim l ti p ri dSim l ti p ri d (WY1922(WY1922 2003)2003)

SWRCB D1641 standards in the DeltaSWRCB D1641 standards in the Delta. . 

Simulation period Simulation period –– (WY1922 (WY1922 –– 2003)2003)
PrePre--Biological Opinion D1641Biological Opinion D1641
Future Level of Development (2030 LOD)Future Level of Development (2030 LOD)
SWP SOD Demands: Full Table ASWP SOD Demands: Full Table A
CVP SOD Demands: Full ContractCVP SOD Demands: Full Contract
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1Scenario 1Scenario 1 Scenario 1 

1.1. What is the LongWhat is the Long--Term (1922 Term (1922 –– 2003) Average 2003) Average 
Annual SWP Total Delivery?Annual SWP Total Delivery?Annual SWP Total Delivery?  Annual SWP Total Delivery?  

2.2. Plot distribution of Monthly Total SWP Deliveries Plot distribution of Monthly Total SWP Deliveries 
3.3. Plot the Plot the exceedenceexceedence curve of X2 position during Feb. curve of X2 position during Feb. 
4.4. How much can Annual CVP SOD Delivery be How much can Annual CVP SOD Delivery be 

expected at 50% Nonexpected at 50% Non--ExceedenceExceedence Level (probability Level (probability 
of smaller than the given value) ?  of smaller than the given value) ?  g )g )
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Configuration and RunConfiguration and Run

Scenario 2: Base Study + User Defined SWP Scenario 2: Base Study + User Defined SWP 
DemandsDemandsDemandsDemands

MWDSC (TAF/year): MWDSC (TAF/year): 15291529
Other MI(TAF/year): Other MI(TAF/year): 952952
AG         (TAF/year):    AG         (TAF/year):    826826
Article 21Article 21 Unchanged Unchanged 11

C fi i SC fi i SConfiguration StepsConfiguration Steps
Load Scenario 1Load Scenario 1
Modify SWP Demands by 20% reduction of the Full Table AModify SWP Demands by 20% reduction of the Full Table Ay yy y
Save As Scenario 2Save As Scenario 2
RunRun
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenarios 1 & 2Scenarios 1 & 2Scenarios 1 & 2Scenarios 1 & 2

1.1. How much has the average Annual Total SWP How much has the average Annual Total SWP 
Delivery been reduced in the Scenario 2?Delivery been reduced in the Scenario 2?Delivery been reduced in the Scenario 2?  Delivery been reduced in the Scenario 2?  

2.2. How does the average Annual CVP SOD Delivery How does the average Annual CVP SOD Delivery 
change in the two scenarios?  change in the two scenarios?  
H h h h A l D l O flH h h h A l D l O fl3.3. How much has the average Annual Delta Outflow How much has the average Annual Delta Outflow 
been increased in the Scenario 2?  been increased in the Scenario 2?  

4.4. Plot the Plot the exceedenceexceedence curve of Oroville’s September curve of Oroville’s September pp
Storage under Scenario 1 and Scenario 2.Storage under Scenario 1 and Scenario 2.
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AnswersAnswersAnswers Answers 
ddand and 

PlotsPlots
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1Scenario 1Scenario 1 Scenario 1 

1)     What is the Long1)     What is the Long--Term (1922 Term (1922 –– 2003) Average Annual SWP Total Delivery?2003) Average Annual SWP Total Delivery?

Answers: 3480TAFAnswers: 3480TAF



9

Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1Scenario 1Scenario 1 Scenario 1 

2.    Plot distribution of monthly Total SWP Deliveries 2.    Plot distribution of monthly Total SWP Deliveries 
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CalLiteGUICalLiteGUI ScreensScreens
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1Scenario 1Scenario 1 Scenario 1 

3.     Plot the 3.     Plot the exceedenceexceedence curve of X2 position during Feb. curve of X2 position during Feb. 
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1Scenario 1Scenario 1 Scenario 1 

4.    How much Annual CVP SOD Delivery can be 4.    How much Annual CVP SOD Delivery can be 
expected at 50% Nonexpected at 50% Non--ExceedenceExceedence Level (probabilityLevel (probabilityexpected at 50% Nonexpected at 50% Non ExceedenceExceedence Level (probability Level (probability 
of smaller than the given value) ? of smaller than the given value) ? 

Answer: 2736 TAFAnswer: 2736 TAF
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Analyzing Analyzing CalLiteCalLite
Results:Results:Results:Results:

Scenario 1 & 2Scenario 1 & 2
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1 & 2Scenario 1 & 2Scenario 1 & 2Scenario 1 & 2

1)       How much has the average annual total SWP delivery been reduced in 1)       How much has the average annual total SWP delivery been reduced in 
Scenario 2? Scenario 2? 

Answer: The reduction of Annual Total SWP delivery is 132.8 TAF in Scenario 2. Answer: The reduction of Annual Total SWP delivery is 132.8 TAF in Scenario 2. 
(3480.5(3480.5--3347.7=132.8TAF)3347.7=132.8TAF)

2)     How does the average annual CVP SOD delivery change? 2)     How does the average annual CVP SOD delivery change? 

Answer: Average Annual CVP SOD delivery has increased 10.9 TAF (from Answer: Average Annual CVP SOD delivery has increased 10.9 TAF (from 
2561.3 TAF in Scenario 1 to 2572.2 TAF in Scenario 2)2561.3 TAF in Scenario 1 to 2572.2 TAF in Scenario 2)
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Analyzing Analyzing CalLiteCalLite Results:Results:
Scenario 1 & 2Scenario 1 & 2Scenario 1 & 2Scenario 1 & 2

3)       How much has the average annual Delta outflow been increased in the 3)       How much has the average annual Delta outflow been increased in the 
Scenario 2? Scenario 2? 

Answer: Average Annual Delta Outflow has increased 94 TAF (14,796 Answer: Average Annual Delta Outflow has increased 94 TAF (14,796 --
14 702 94 TAF)?14 702 94 TAF)?14,702=94 TAF)?14,702=94 TAF)?

4)       Plot the 4)       Plot the exceedenceexceedence curves of September storage in Oroville under curves of September storage in Oroville under 
Scenario 1 and Scenario 2.Scenario 1 and Scenario 2.
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