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Types of BC’s
 No Flow Boundary Condition

 Water cannot flow in and out of 
this boundary

 Overland Flow Boundary 
Condition
 Water can enter and leave the 

boundary cells

 Hydrograph Boundary Condition
 A hydrograph is input into the 

channel
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No Flow Boundary
 Default BC
 Water cannot flow in and out of 

this boundary
eg Watershed divide
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Overland Flow Boundary
 Overland Flow Boundary Condition

 Water can enter and leave the overland grid cells 
 Used to simulate flood surge
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Hydrograph Boundary
 A hydrograph is input into the channel node
 The hydrograph can come from 

 Regional model upstream
 Flood surge generated from reservoir operation or dam break

Local Model

Regional Model

Hydrograph Input
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Overbank Flow

 How does GSSHA decide to put water 
into the channel?
 Three options
 Default 
 Overland_Backwater card
 Overbank_Flow card
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Overbank Flow

 Default – “Everything goes in, nothing goes out”

Flow into channel occurs

No Flow occurs

Flow into channel occurs

Presenter Notes
Presentation Notes
Default – “Everything goes in, nothing goes out”If a stream node is in an overland cell, water enters the channel using broad-crested weir equationFlow into channel occurs regardless of relationship of WSE in channel and in overland cellElevation of thalweg and banks in relation to overland cell elevation is irrelevant
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Overbank Flow

 Overland_Backwater

No Flow OccursNo Flow Occurs Flow into channel occurs but is 
restricted

No Flow Occurs

Presenter Notes
Presentation Notes
Overland_BackwaterIf WSE in channel is higher than overland cell ground elevation, flow into channel is restrictedIf channel WSE > overland cell ground elevation but �	channel WSE < overland cell WSE flow into channel is computed using overland flow equationsIf channel WSE > overland WSE no flow occursFlow does not occur from channel to overland cellThalweg and bank elevation in relation to overland cell elevation is important 
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Overbank Flow

 Overbank_Flow

Flow into channel occurs but is 
restrictedFlow  from channel to overland 

cells occurs

Flow  from channel to overland 
cells occurs

Presenter Notes
Presentation Notes
Overbank_FlowFlow out of channel occurs if channel WSE > bank elevation and > overland WSEIf overland WSE < channel bank elevation flow from channel to overland cell is calculated using broad-crested weir equationIf overland WSE > channel bank elevation flow from channel to overland cell is calculated overland flow equationsThalweg and bank elevations need to be considered closely



Watershed Management and 
Modeling

Precipitation??
 We are simulating a model in which rainfall is not the driving 

force
 But GSSHA needs some value of precipitation to run
 In the models that you will use for this workshop, a small 

amount of precipitation is already defined.
 Since the effect of overland surge or the hydrograph input is 

so large that the effect of rainfall can be negligible
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Modeling Workshop
Galveston Island, Texas



Watershed Management and 
Modeling

Modeling Workshop

Bay boundary 
condition start point

Bay boundary 
condition end point

Gulf boundary 
condition end point

Gulf boundary 
condition start point

Outlet

Bay boundary 
condition start point

Bay boundary 
condition end point

Gulf boundary 
condition end point

Gulf boundary 
condition start point

Outlet

Boundary Arcs
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Modeling Workshop
Defining BC
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Modeling Workshop

Defining storm surge time series
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View Results
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View Results (Google Earth)
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Modeling Workshop

 
 

HEC-HMS Model 

GSSHA Model 

Hydrograph boundary 
defined here 

Empirical Regional 
Model U/S, for example
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 Define Inflow Hydrograph
 Define attributes for upstream node in the mouth of the canyon
 Toggle on “Use Input Data”
 Click on “Define Input Data” then 
 Click on “Define”
 Copy and paste the hydrograph data

Modeling Workshop
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 Enable Overbank Flow
 Open Job Control
 Set channel routing option to “Diffusive Wave”
 Toggle on “Allow Overbank flow” option 

Modeling Workshop
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Run and Visualize

 Run the model  and view the results
 View how the overland flow depth contours 

change with time
 Export the depth contour to Google Earth
 Export Film loop to Google Earth
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Demonstration
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Workshop
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