Example of a HECRAS model configuration for CHPS
This example explains the configuration steps needed to run a Windows HECRAS model from CHPS.  Additional steps are included to explain: (1) the transfer of input data used by the HECRAS model to CHPS, and (2) the display of input and output time series in CHPS (this display is done as a way to check that the configuration process is working OK).

For the explanation it is assumed that the Windows HECRAS model consists of the following file names: 

abvm1.prj
 abvm1.p05.14NOV20002400.rst
 abvm1.p05
 abvm1.g05
 abvm1.u05
 abvm1.b05
 abvm1.x05
 abvm1.r05
 and abvm1.c05.  

The previous files are all automatically generated by HECRAS when a model is created and run (the abvm1.r05 file is created when the HECRAS post-processor is run).    Also, the name upperabvm10 is used below to reference the HECRAS model in CHPS.

1) Prepare the HECRAS model for CHPS (see ‘How to add HECRAS model to CHPS’ for more details on this part).

-    Check that HECRAS model runs in Windows.

· In HECRAS Select in the ‘Unsteady Flow Analysis’ window the option to write an initial condition at the end of the simulation (this generates a .rst file) (Options Menu --> Output Options).  You can run HECRAS for a short time period first to generate this file.

· Rename the file from the previous to remove the time stamp (e.g. the original name of the HECRAS file is abvm1.p05.14NOV20002400.rst, and CHPS needs abvm1.p05.rst).

· Modify the HECRAS files with extension .g and .u to reflect the new name of the restart file.  In both files, .g and .u, there is only one line inside the file, near the top of the file, that references the restart file.  The name of the restart file in this line needs to be changed to match the name without the time stamp.

· In HECRAS select in the ‘Unsteady Flow Data’ window (this is the window where boundary conditions are entered) the option to begin run with the restart file and select the restart file.  

· Also in the ‘Unsteady Flow Data’ window, for each boundary condition type entered, choose “Enter Table” rather than the “Read from DSS before simulation” and copy the first few data entries from the DSS file into the table option. 

· Go back to the ‘Unsteady Flow Analysis’ window and check that the model runs using the restart file and the time series in the table option.  Before re-running the model, the simulation time period needs to be modified to match the short period entered in the tables.

2) Transfer HECRAS files to Unix (see ‘How to add HECRAS model to CHPS’ for more details on this part).

· Copy the HECRAS files to Unix (9 files in total): abvm1.prj, abvm1.p05.rst, abvm1.p05, abvm1.g05, abvm1.u05, abvm1.b05, abvm1.x05, abvm1.r05, and abvm1.c05.

· After placing the files in a new directory in Unix do the following:

· dos2unix *

·  zip HECRAS_UPPERABVM10_UpdateStates *
· Move the zipped file above to the following CHPS directory: /Config/ModuleDataSetFiles.

· Create a cold state zipped file using the HECRAS abvm1.p05.rst file as follows:

· zip ‘HECRAS_UPPERABVM10_UpdateStates Default' abvm1.p05.rst 

· Create a new directory named hecras_upperabvm10 in the /Config/ColdStateFiles directory in CHPS.

· Move the cold state zipped file to the new directory: /Config/ColdStateFiles/hecras_upperabvm10.

· Note: it is simpler to follow the naming convention used above for the zip files and CHPS directories.  This will facilitate later on modifying the xml files needed to configure CHPS.  The name of the HECRAS files and the name upperabvm10 in CHPS will need to change for a new model. 

· Note: capital letters matter.

3) Create/modify xml files in CHPS for the HECRAS model.  The way to create these xml files is by first copying the xml file that you need from another HECRAS configuration that works and then modify the copied file to match your new HECRAS model.  The next description assumes that this suggestion is followed to modify the xml files.

3.1) Create a workflow xml file.  In this example the workflow consists only of a preprocessing run and a forecast run.  The preprocessing run fills in some missing data in the input time series and the forecast runs reproduces the HECRAS run performed in Windows.  Create the workflow xml file as follows:

· Go to the following directory in CHPS: /Config/WorkflowFiles.

· Create a hecras_upperabvm10 directory and change to this directory.

· Create a new file UpperAbvm10_Forecast.xml (refer to the example for file contents).

3.2) Create the adapter files for running the HECRAS model in CHPS as follow:

· Go to the following CHPS directory /Config/ModuleConfigFiles/

· Create a new directory hecras_upperabvm10 and change to this directory.

· Create the following 2 new xml files: HECRAS_UpperAbvm10_Forecast.xml and HECRAS_UpperAbvm10_Preprocessing_Forecast.xml (refer to the example for file contents).

· Note: of all the entries in the HECRAS_UpperAbvm10_Forecast.xml file that need to be updated, attention is drawn here to only 2 of them: 

·  (1) In the HECRAS_UpperAbvm10_Forecast.xml file you will need to include all the input and output locations in the HECRAS model.  The input locations are the HECRAS stations where boundary conditions are specified.  These stations can be found in the ‘Unsteady Flow Data’ window under the ‘Boundary Conditions’ tab (note that in HECRAS, e.g., lateral inflows and internal boundary conditions are included under the ‘Boundary Conditions’ tab).  The output locations are the ones selected in the ‘Unsteady Flow Analysis’ window under the ‘Stage and Flow Output Locations’.  For each output location two entries are recommended: one for stage and one for flow (refer to the example for file contents).

· (2) There are only two places in HECRAS_UpperAbvm10_Forecast.xml that reference the actual name of the HECRAS files from Windows: one for the HECRAS restart file name and one for the HECRAS project name.  Check that these match the HECRAS file names.

3.3) Go to the following directory /Config/IdMapFiles to map the HECRAS input and output locations to the CHPS locations.

· Create the IdExportHECRAS.xml file and add to this file the HECRAS input locations (refer to the example for file contents).  The information needed to identify the HECRAS locations can be obtained from the HECRAS abvm1.u05 file.

· Create the IdImportHECRAS.xml file and add to this file the HECRAS output locations (refer to the example for file contents).
3.4) Other xml files that need to be created/modified to complete this configuration exercise are described next (emphasis is placed here on the necessary steps rather than the functionality of the xml files).

· Go to the following directory: /Config/ModuleParFiles
· Create hecras_upperabvm10 directory. Change to this directory.

· Create a new file HECRAS_UpperAbvm10_UpdateStates.xml (refer to the example for file contents).

· Go to the following directory: /Config/RegionConfigFiles 

· Add the lines below to the existing ModuleInstanceDescriptors.xml file (refer to the example for file contents and to check that the entries below are in the proper format):


<moduleInstanceGroup id="UpperAbvm10_Forecast">



<moduleInstanceDescriptor id="HECRAS_UpperAbvm10_Forecast">




<moduleId>GeneralAdapter</moduleId>



</moduleInstanceDescriptor>



<moduleInstanceDescriptor id="HECRAS_UpperAbvm10_UpdateStates">




<moduleId>GeneralAdapter</moduleId>



</moduleInstanceDescriptor>



<moduleInstanceDescriptor id="HECRAS_UpperAbvm10_Preprocessing_Forecast">




<moduleId>TransformationModule</moduleId>



</moduleInstanceDescriptor>


</moduleInstanceGroup>

· Go to the following directory: /Config/RegionConfigFiles 

· Add the lines below to the existing WorkflowDescriptors.xml file (refer to the example for file contents and to check that the entries below are in the proper format): 


<workflowDescriptor id="UpperAbvm10_Forecast" name="Upper Mississippi Forecast (HEC-RAS)" forecast="true" visible="true" allowApprove="true" autoApprove="true">



<description>HEC-RAS for Upper Mississippi</description>



<runExpiryTime unit="day" multiplier="30"/>


</workflowDescriptor>
· In the /Config/RegionConfigFiles directory, add the entries below to the Topology.xml file.  This allows running the workflow from the “Forecast” tab (refer to the example for file contents and to check that the entries below are in the proper format).


<nodes id="HEC-RAS RFC WIDE" name="HEC-RAS RFC WIDE">



<node id="UpperAbvm10" name="Upper Abvm10">




<workflowId>UpperAbvm10_Forecast</workflowId>



</node>


</nodes>

4) Check that the locations in the HECRAS model are included in CHPS. The locations are the input and output river stations in the HECRAS model.

· In the /Config/RegionConfigFiles directory, check that all the HECRAS locations are mentioned in the Locations.xml file and that the LocationSets.xml file is updated as well. If not, add them (refer to the example for file contents).  For example, in this exercise there were only 2 inputs and 1 output, so the following 3 entries were added to the LocationSets.xml file:


<locationSet id="HECRAS_UpperAbvm10">



<locationId>ANKM5</locationId>



<locationId>USAM5</locationId>



<locationId>MSPM5</locationId>


</locationSet>

5) Display of input and output time series data in CHPS.

· To display plots of the input time series go to the /Config/SystemConfigFiles directory.  Edit the xml file DisplayGroups.xml by adding the input plot information for the HECRAS model (refer to the example for file contents).

6) Importing input time series data into CHPS.  It is a good idea to test your HEC-RAS model to see if it runs properly in CHPS using the same input data you used for calibration.  To do this, we convert data from dss to ascii and then import the data into CHPS.  Contact OHD if you need more details on how this can be done.  

Summary list of the xml files that were created/modified as part of this exercise:

/Config/WorkflowFiles/hecras_upperabvm10/UpperAbvm10_Forecast.xml
/Config/ModuleConfigFiles/hecras_upperabvm10/HECRAS_UpperAbvm10_Forecast.xml

/Config/ModuleConfigFiles/hecras_upperabvm10/HECRAS_UpperAbvm10_Preprocessing_Forecast.xml
/Config/IdMapFiles/IdExportHECRAS.xml 

/Config/IdMapFiles/IdImportHECRAS.xml

/Config/ModuleParFiles/hecras_upperabvm10/ HECRAS_UpperAbvm10_UpdateStates.xml 

/Config/RegionConfigFiles/ModuleInstanceDescriptors.xml 

/Config/RegionConfigFiles/WorkflowDescriptors.xml 

/Config/RegionConfigFiles/Topology.xml 

/Config/RegionConfigFiles/Locations.xml 

/Config/RegionConfigFiles/LocationSets.xml 

/Config/SystemConfigFiles/DisplayGroups.xml
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