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Web page
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• Overview
• Seven Projects

• Descriptions
• Documents 

• Linked from
• Modeling Workgroup
• WQGIT
• Many WQGIT WGs

Auston Smith



Watershed Model Plan – Big Picture
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Phase 7
CAST

Deterministic 
Scenario Tool:
1 set of loads for 1 
set of inputs
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Direct Loads

Average Load +     Inputs * Sensitivity

Land Use Acres

BMPs

Land to Water

Delivery to Tidal Bay
*

*

*

*

Phase 7 Model Structure

Load by land-river segment and land use

Cast/CalCast/DM



Sensitivities – all else being equal…
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Double Cropped land

P7 workplan: will investigate new sensitivities

Joseph Delesantro
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Average Load

 Inputs * Sensitivity

BMPs

Acres

Land to Water

River Delivery

*

Load by land-river segment and land use

*
*
*

+

Phase 7 CAST Structure

CalCAST      
Dynamic 
Watershed 
Model

Informs
Constrains

CAST model documentation; section 1
https://cast.chesapeakebay.net/Documentation/ModelDocumentation 

https://cast.chesapeakebay.net/Documentation/ModelDocumentation
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CalCAST      
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CalCAST      

CalCAST      
CalCAST      

CalCAST      
CalCAST      

CalCAST      
CalCAST      

CalCAST      
CalCAST      

CalCAST      
CalCAST      

CalCAST      
CalCAST      

Constituent Average 
Annual

Annual 
Flow-Normaliz
ed

Annual True 
Condition

Flow X X

Baseflow X X

Nitrogen X X X

Phosphorus X X X

Sediment X X X



Model Types – Average Annual
•One calibration value per station
• Long history of use in Sparrow models
•Used in P6 (CB Sparrow version 4) to predict

• Land to water
• Stream to river
• Inform sensitivities and average load

•Plan A for generating CAST parameters
•Currently used to constrain the Dynamic Watershed Model

• Flow, baseflow, Nitrogen, Phosphorus, and Sediment
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Model Types – Annual Flow Normalized
•One calibration value per year per station
• Fewer similar sparrow models
• Incorporates lag time
•Research Model

• Potentially generating understanding of trend 
differences between CAST and USGS estimates of 
flow-normalized trend

•Plan B for parameterizing CAST and 
constraining the DWM 
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Model Types – Annual
•One calibration value per year per station
• Incorporates lag time
•Research Model

• Are different factors important in high flow vs low 
flow years

•Plan C for constraining the DWM 
• May inform annual predictions at NHD 

catchments directly loading shallow water
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Average Load

 Inputs * Sensitivity

BMPs

Acres

Land to Water

River Delivery

*

Load by land-river segment and land use

*
*
*

+

Phase 7 CAST Structure

CalCAST      
Dynamic 
Watershed 
Model

Informs
Constrains

CAST model documentation; section 1
https://cast.chesapeakebay.net/Documentation/ModelDocumentation 

https://cast.chesapeakebay.net/Documentation/ModelDocumentation
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HSPF land hydrology 
and sediment

UNEC
N and P lagged 

loading

NHD Flow 
Routing Model

HSPF River
Model 

(larger rivers)

Flow-Concentration 
relationship applied

Dynamic 
Watershed 
Model
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Watershed Model Plan – Big Picture
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