Modeling Solutions

Developing a Basic GSSHA Model
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= Obtain Your Data

= DEM, Land Use, Soils, Mapping Table, Precipitation
= Delineate the watershed
= Generate a GSSHA grid

= Job Control

= Time step
= Determine processes to simulate
= Qutput Control

= Generate Index Map and Mapping Table for roughness
= Uniform to begin with

= Define roughness in Mapping Table parameters
= Define rainfall
= Save andrun

= Visualize results to determine and fix surface runoff
problems




- s Obtain Your Data

Watershed and Gfoundwater
Modeling Solutions



Presenter Notes
Presentation Notes
The basic digital spatial data requirements for each hydrologic model include the digital elevation model (DEM) available from the national elevation data (http://seamless.usgs.gov/), the land use / land cover data available from the USGS (http://www.webgis.com/), and the soils data containing the SCS hydrologic soil group classifications (http://soildatamart.nrcs.usda.gov/).
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Presenter Notes
Presentation Notes
We will be generating a two dimensional grid of the watershed.  This is done by filling the delineated basin polygon with a grid so the first step will be to use your DEM to delineate the watershed boundary.  Now that you have learned the basic process of watershed delineation following the wizard is probably the easiest way to get the basic watershed delineation done in preparation for setting up the GSSHA model.


@ s Generate GSSHA Grid
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= Use the watershed basin

polygon to create the grid JusSanl
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Presenter Notes
Presentation Notes
A grid is created inside the watershed boundary polygon from the map module.  You must first select the polygon and then you can find the Create Grid command by either bringing up the “right-click” menu, or from the Feature Objects menu while in the map module.  The resolution of the grid will vary depending on the raw data available, the overall size of the watershed, and scope and objectives of the modeling project.


b Job Control Setup

Watershed and Gl:oundwater
Modeling Solutions

GSSHA Job Control Parameters
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Presenter Notes
Presentation Notes
The Job Control allows you to define the important global parameters.  From this area you determine which processes you wish to model, the overall length of the simulation, the time step, and the level of detail in the output information.  The total time, time step, are the minimal options that must be defined prior to running an initial GSSHA model.  The Output Control button allows you to specifiy whether or not output is given in English (cfs) or Metric (cms) units as well as defining the output datasets and temporal frequency of writing results.
You will end up revisiting the Job Control dialog as you successfully turn on other processes such as infiltration, channel routing, Evapotranspiration, and a variety of other processes GSSHA is capable of simulating.
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Presenter Notes
Presentation Notes
Theoretically a spatially distributed model could have separate parameter values at each grid cell.  Practically speaking though it would be impossible to accurately define these parameters, and even if you could even more difficult to calibrate.  The approach used by GSSHA then is to take advantage of spatial properties like land use and soils and then index unique regions to sets of parameter values.  This then is done as part of a two step process.
The first step is to use land use and/or soils GIS shape files to define an index map for the grid.  This is done by simply determining which polygon the grid cell is within and assigning it an index number representing that land use type or soil type. 


Define Roughness in Mapping Table
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Presenter Notes
Presentation Notes
After generating the index maps then individual values are defined for each unique ID.  This example shows how roughness is related to an index map of land use.  This same concept works when assigning infiltration parameters using soil classifications.


Define Rainfall
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Presenter Notes
Presentation Notes
Rainfall is the driving force behind any runoff model.  GSSHA allows a storm to be defined as uniform, gages, a single basin hyetograph, or from radar data.  The uniform option is generally used in the early stages of model development, when you just want to get some water on your model and make sure that overland and channel flow processes are working correctly.  Later you might try a design storm through the use of a hyetograph, or actual storms defined from gages or from NEXRAD radar data.
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Presenter Notes
Presentation Notes
Once you have defined the global parameters, an index map and mapping tables, and a rainfall event you can save and run your GSSHA model.  The WMS Model Wrapper channels the output from GSSHA (which is actually a separate stand alone program) to a display window so that you can monitor the progress of your model run.  If problems occur with stability or convergence you can abort the model run and adjust watershed or global parameters (like the time step or the overland solver scheme) and try again.


Visualize Results to Determine Surface
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Presenter Notes
Presentation Notes
The initial model run will likely identify problems where water is ponding that shouldn’t.  These problem areas can generally be fixed using the Clean Dams option, but may require some manual editing of elevations.
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Presenter Notes
Presentation Notes
Because of the four-point flow scheme and limited resolution of grid cells there will always be artificial depressions, or digital dams that need to be corrected.  The algorithm for automating the removal of most if not all digital dams is included in WMS and should probably be used even before running the first time.  In this workshop we will let you run the model before and after cleaning digital dams so that you can understand the effect better.
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Presenter Notes
Presentation Notes
With digital dams removed runoff moves uniformly towards the outlet without all of the ponding on the grid surface.
All of the grid datasets can be used to develop contour plots and animated sequences.  By default surface depth and soil moisture output is turned on so you can choose between these two datasets after successfully running the model.  However, as you add other processes, including stream channel routing you will want to go into the Job Control dialog for GSSHA where under Output Control you can determine which datasets are saved and the time step frequency they are written. 


	Developing a Basic GSSHA Model
	Workflow
	Obtain Your Data
	Delineate the Watershed
	Generate GSSHA Grid
	Job Control Setup
	Create an Index Map for Roughness
	Define Roughness in Mapping Table
	Define Rainfall
	Save and Run
	Visualize Results to Determine Surface Runoff Problems
	Fixing Digital Dams
	Fix Surface Runoff Problems

