
Phase 7 Watershed Model 
Plans

CBPO Staff

Gary Shenk, Gopal Bhatt, Isabella Bertani, Lewis Linker

MWG

10/04/2022

1



Ag Nutrient 
Inputs

Phase 7 Models Hi-Res Land Use and 
watershed data

Criteria Assessment

CAST
Watershed 
Modeling

Estuarine Modeling
Optimization

Phase 7 Development Tracks



Web page
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• Overview
• Seven Projects

• Descriptions
• Documents 

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



Phase 7
CAST

Deterministic 
Scenario Tool:
1 set of loads for 1 
set of inputs
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Average Load +     Inputs * Sensitivity

Land Use Acres
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Land to Water
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Phase 7 Model Structure

Load by land-river segment and land use

Cast/CalCast/DM
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Load by land-river segment and land use

Specified by 
WQGIT

Calibrated with 
estimated priors

Phase 7
CalCAST

Tool for finding 
parameters that best 
match observations

Phase 7 Model StructureCast/CalCast/DM
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Phase 7
Dynamic Model

Tool for 
• loading estuarine 

models
• Comparing against 

observations
• Other potential 

collaborative 
projects

Cast/CalCast/DM



CBP Watershed Model for Sediment

• Nonpoint EOS = RUSLE * BMP * Land-to-Water * Acres

• Edge-of-stream load = Nonpoint EOS + Point EOS + Erosion – Deposition

• Delivered Load at a Gauge = Edge-of-stream load  X Delivery Factors
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Sediment Example



CBP Phase 6 Model for Sediment

• Nonpoint EOS = RUSLE * BMP * Land-to-Water * Acres

• Edge-of-stream load = Nonpoint EOS + Point EOS + Erosion – Deposition

• Delivered Load at a Gauge = Edge-of-stream load  * Stream * River
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Sediment Example

Phase 6 strategy: Specify all factors in black text
Calibrate River Delivery in Dynamic Model
Modify factors if calibration is unreasonable



CBP Phase 6 Model for Sediment
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Sediment Example

Strategy creates a lot of 
leverage in rivers

Delivery factors were 
grouped upstream of 
94 calibration stations

Still high variability



CBP Phase 7 Model for Sediment

• Nonpoint EOS = RUSLE * BMP * Land-to-Water * Acres

• Edge-of-stream load = Nonpoint EOS + Point EOS + Erosion – Deposition

• Delivered Load at a Gauge = Edge-of-stream load  * Stream * River
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Sediment Example

Phase 7 strategy: 
Specify all factors in black text
Simultaneously calibrate all factors in purple text in CalCAST
Specify end result of Dynamic Model



Watershed Model Plan – Big Picture
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Goals for the end of 2022

• Model Structure
• CalCAST and the Dynamic Model run at the NHD scale for flow, sediment, and 

nutrients

• Output quality
• Reasonable outputs for 1985-2020

• Documentation
• Section 1 overview: draft
• Section 2 physical setting and segmentation: nearly finished
• Section 3 meteorological and stream data: nearly finished
• Section 12 CalCAST: early draft
• Section 13 Dynamic Model: early draft
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Watershed Model Plan – Year 1 - 2022
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Goals for the end of 2025

• Model Structure
• CalCAST and the Dynamic Model run at the NHD scale for flow, sediment, and nutrients

• CAST running on scale of WQGIT’s choosing

• Output quality - Improvement on phase 6
• Spatial apportionment of loads by land use and region

• Change in loads over time due to
• Management actions

• Climate change

• Accuracy of spatial and temporal loads to the estuary in calibration period

• Documentation – all 20 sections complete
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Summary and next steps

• Expect updates on 
development of the 
structure this year

• Expect improvements in 
inputs and calibration 
through 2025

• Expect documentation as 
tasks are complete
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