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Introduction

This document provides basic information on how to run the SALSA model based on CALSIM on both deterministic and stochastic modes. The document first provides the reader with an overview of the several components that are used when generating a stochastic SALSA run. This document also presents a step by step procedure on how to  run SALSA in an stochastic mode. 

The controller tool can also be used in Statewide CALSIM runs, for that, a set of different input SV files need to be prepared. Once that is done, the controller will manage the runs and outputs of the CALSIM model. 
Overview of the SALSA stochastic components
The SALSA Stochastic Controller has the following functions:

· Generate Stochastic Input timeseries DSS files to be used on SALSA

· Run SALSA (CALSIM model) in a stochastic mode (one run for each one of the SV Inputs generated) and store a pre defined group of variables in a Result DSS file
· Process results and generate statistics
Figure 1 presents an overview of the major components of a SALSA model and two main SALSA Stochastic capabilities, SV generation and Batch Run.
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Figure 1: Overview of the components of the SALSA Stochastic model

SALSA Stochastic Components/Requirements:

· Generation of Stochastic timeseries (done with @Risk)

· CALSIM model and XA solver
· SALSA model (folder with SALSA study)

· SALSA_StochasticController.xls
· Total _AnnualDetail(stochastic).xls
· MonthlyDownscaler_(stochastic).xls
· InflowsPatterns.xls
· runCALSIM.bat
Stochastic timeseries : The stochastic timeseries is generated with the @Risk software. An MSExcel output report is generated from @Risk and contains all the stochastic traces (Inflowdistribution_RiskOutput.xls). Once all the traces are generated (in an annual timestep), values are manually copied from Inflowdistribution_RiskOutput.xls  and pasted into the Total_AnnualDetail(stochastic).xls spreadsheet. Figure 2 shows how the cells from Inflowdistribution_RiskOutput.xls are copied into Inflowdistribution_RiskOutput.xls. Please note that timeseries are presented in lines and could be broken in two tabs. The file Total AnnualDetail(stochastic).xls dedicates one tab per timeseries.  The @risk is set to produce CEQA and VAR timeseries. Results referring to the Base+Static data on the “Model” TAB are CEQA flows, results referring to the Base+static+Policy are VAR flows. The user will decide which flows are going to be used, CEQA or VAR, at the time when timeseries are copied from the InflowDistributionsRiskOutput into the Total_AnnualDetail(stochastic) spreadsheet (see Figure 2).
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Figure 2: Connection between @Risk stochastic results and the Total Annual Excel file
CALSIM model and XA solver : The executable that wil run the SALSA model and solve for the unknown variables defined on the SALSA wresl code.
SALSA model (folder with SALSA study): Folder that contains all the wresl code. That includes the assumptions for the different alternatives of the Salton Sea. SALSA can be run for different sea alternatives. The wresl code is general for all the alternatives, the changes between the different alternatives are in the res_info tables and tables of assumptions. Inside the SS_Alt_SALSA\Run\Lookup\ folder there is a spreadsheet (Schedule_AllAlternativesAssumptions.xls) that is used to create the “.table” files above. 
The res_info tables carry information about elevation, area, capacity specific for each one of the alternatives. Assumptions tables define the details for each alternative. The model assumptions are provided in 7 tables described and named below:

· Barrier Construction Phases (Phasing_info.table)
· Elevation targets and maximum elevation for storages (PhasingElevation_info.table)
· Salinity targets for each reservoir at different barrier construction phases (PhasingSalinity_info.table)
· Reservoir salt precipitation per year (resPrecip_info.table)
· Air Quality Mitigation Phases (PhasingAQM_info.table)
· Saline Habitat Complex Mitigation Phases (PhasingSHC_info.table)
· Freshwater Habitat Phases (PhasingFWH_info.table)
Each alternative has a folder that stores all the assumptions and the res_info file. The folders are under:

SS_Alt_SALSA\Run\Lookup\AltTables_(ALTERNATIVE NAME)
To run a given alternative, all the table files under the alternative folder should be copied to the folder  SS_Alt_SALSA\Run\Lookup\. That’s where the SALSA model will look for alternative assumptions.
SALSA_StochasticController.xls: This file will generate SV input files, control the stochastic runs and generate statistics of the results. Note that each one of these steps can be run independently of the others, as long as the necessary inputs are provided.
Total_AnnualDetail(stochastic).xls: The future inflows and salt loads to the SALSA model are provided in this file in an annual basis. This spreadsheet will have data for CEQA or VAR.
MonthlyDownscaler(stochastic).xls: The annual flows and salt loads need to be converted from annual to monthly timeframe and disaggregated into different components. This file is responsible for these two tasks. Check the links and make sure that they are pointing to the right input Total_AnnualDetail.xls file.
InflowsPatterns.xls : This file is used by the MonthlyDownscaler(stochastic).xls file to bring timeseries data from annual to monthly time scale. 

runCALSIM.bat : BAT file that initiates and controls the SALSA/CALSIM runs. It should point to CALSIM bin folder, the study executable and SALSA run folder.
Example on how to run SALSA stochastic:

The following example will run an stochastic SALSA for 1000 SV files. Following are Assumptions for this study:
Run North Sea Combined Alternative with 10 Inflow traces retrieving Elevation and Salinity for Sea and Brine as final results. Refer to Figure 2 as a reference to the user interface for the SALSA stochastic runs.
1. Organize folders for the project

1.1. Figure 3 shows the suggested folder structure to be used with SALSA stochastic. Under the SALSA, there are 2 folders. Thje first one, SS_Alt_SALSA, contains all the wresl and executable files, the user should access this folder only to switch Alternatives (example, when going from No Action to North Lake. The second folder, Stoch_Studies, will keep all the different stochastic study folders that are being generated in a project. Each study folder must contain the set of excel files needed to generate an stochastic run, those files are:
· InflowDistribution_RiskOutput.xls
· InflowsPatterns.xls
· Total_AnnualDetail(stochastic).xls
· MonthlyDownscaler(stochastic).xls
2. Create stochastic inflows with @Risk

2.1. After adjusting flows in the @Risk spreadsheet, model TAB, go to simulation options and set it to 1000 to generate 1000 traces. Go to start simulation and then generate outputs under Results>@Risk Reports>Output data>Generate reports now. This will generate an output file with all the traces for all the variables. Name the file as InflowDistributions_RiskOutput.xls and save under : SALSA\Stoch_Studies\Sty1
2.2. Copy and paste timeseries from InflowDistributions_RiskOutput.xls into the Total_AnnualDetail(stochastic).xls file using Table 1 as a guide.
2.3. Check the links in the MonthlyDownscaler(stochastic).xls file under Edit >Links and make sure it is refering to the right Total_AnnualDetail(stochastic).xls file.

3. Generate Input SV files for 10 traces using the SALSA_StochasticController(ver4).xls
3.1. Specify the folder that will contain all the SV files generated for the stochastic run (Output Folder). This folder should be under : \SALSA\Stoch_Studies\Sty1\DSS_SV (Figure 4 cell B4).
3.2. Specify number of SV trace files to be generated (No. of Traces) 1000 for this example (Figure 4 cell B2).
3.3. Open the Total_AnnualDetail(stochastic).xls and MonthlyDownscaler(stochastic).xls files that are under the  \SALSA\Stoch_Studies\Sty1\ folder

3.4. Create SVs (Click button). This might take a little bit of time.
4. Set SALSA with the proper alternative tables

4.1. Under the SS_Alt_SALSA study folder Copy the files under SS_Alt_SALSA\Run\Lookup\AllTables_NorthSea into

SS_Alt_SALSA\Run\Lookup
5. Run SALSA for all generated Inflows using the SALSA_StochasticController(ver4).xls file under \SALSA\Stoch_Studies
5.1. Set the location of the SALSA folder (Figure 4 cell D1).
5.2. Locate the CALSIM.bat file (runCALSIM.bat). This file should be under: \SALSA\SS_Alt_SALSA (Figure 4 cell B7).
5.3. Check the  CALSIM.bat file, it should be pointing to the right folder where CALSIM is installed, and to the SALSA folder (defauld is under C:\)
5.4. On the Excel file, specify the location for the output file on each run (This file is overwritten every run) (Single Run DSS) (Figure 4 cell B8).
5.5. Specify the location for the scenario final results. This file will store only the variables defined by the user. However it will store the results for each trace. The trace number is stored on the F part of the DSS file (Figure 4 cell B9)
5.6. Specify the folder that contains the CALSIM study file (CALSIM sty) should be under \SALSA\SS_Alt_SALSA (Figure 4 cell B10)
5.7. Specify the variables to be stored in the final results DSS file Storage and Elevation for Sea and Brine (Figure 4 starting on cell B18).
5.8. Run Batch (a 1000 runs study might take approximately 8 hours to complete)

6. Post Process results this statistics generator

6.1. Set the path to the file that Excel will use to generate statistics from (Figure 4 cell B9)
6.2. Run Gen Stats

6.3. The results will be posted in a new separated spreadsheet
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Figure 3: SALSA folder structure
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Figure 4: SALSA Stochastic User Interface (SALSA_StochasticController.xls)

Table 1: Guide Table to transfer data from @Risk results into Total Annual Detail file
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CEQA VAR

1 Total Flow Data BK BL

2 Total Salt Data CO CP

3 MX Flow Data AF AI

4 MX Salt Data BU BV

5 IV Flow Data AL AP

6 IV Salt Data CB CC

7 CV Flow Data AR AT

8 CV Salt Data CE CF

9 LOC Flow Data BC

10 LOC Salt Data CM

11 SFC Flow Data AX

12 SC Flow Data AY

13 Ung West Flow Data AZ

14 Ung East Flow Data BA

15 Evap Data BF BI

16 ETo Data BE BH

Column Name on the 

InflowDistributions_RiskOutput.xls file


Instructions to Run CALSIM in a stochastic mode

(In progress)

Once all DSS_Sv files are procuced changes will be on .bat file and adjust column J on the SALSA_StochasticController(ver4).xls file to point to the right study folder
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