
Nitrogen Flow Model of the 
Chesapeake Bay watershed 
Food chain (NFCBF)
Caitlin Grady
Contributors: Paniz Mohammadpour, Michael Gomez, 
Tarun Kamundauri, Ji Qi, Thriving Ag Team



Conceptually this model is a systems model that incorporates nitrogen 
budget and nitrogen footprint modeling 
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We also track the import and export of three stages of the food-
production supply chain
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We have a couple of fully open access publications out on this model for 
anyone who would like to get into the nitty gritty details
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This is a quick overview of the results of the model

Flow Direction

70 %

30 %

Total 
Fertilizer

70 %

30 %

Total N 
Input

526 ktons

333 ktons

Recycled N Residue

Recycled N Manure

Recycled N from Animal Processing Waste

4

LN1: N input not taken by crop, LN2: Crop processing N loss,    LN3: Feed waste & manure Loss, LN4: Slaughtering/milking/laying N loss, LN5: Food processing N loss,     LN6: Food N waste, LN7: Human N 

waste



Conceptual overview of how we calculate inorganic Nitrogen fertilizer 
application rates 
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Spatial Unit:
County

Variables:
Acres planted, by 
crop type

Crop need:
N need by crop type, 

based on yield, by 
State (based on 

Agronomy 
recommendations)

Apply organic fertilizer: 
From animal stage, 
constrained within 

county, with maximum 
total constraint

Calculate remaining 
Inorganic need:

Remaining assumed to 
be fulfilled by inorganic 
fertilizer, independent of 

sales data

https://fewslab.org
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Here is a preview of our current work under review
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Sensitivity of nitrogen loss to different variables in the NFCBF Model
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We developed a number of scenarios to test management



Now

1) Crops’ yield projection (2050) for CBW 
counties based on the climate analog

2050

** Blue- Ridge- Valley (BRV) is the combination of “Blue 
Ridge” and “ Valley and Ridge”

States

Appalachian_CBW (1&7)

Appalachian_OH 

Blue Ridge Valley_ CBW (2&3)

Blue Ridge Valley_ CBW (8)

Blue Ridge Valley_ TN 

Piedmont_CBW (4)

Piedmont_CBW (5&9)

Piedmont_NC 

Piedmont_SC

Coastal Plain_CBW (6)

Coastal Plain_CBW (10&11)

Coastal Plain_NC 

Coastal Plain_SC

Crop Production (2050)
Projected using climate analog

(2) Crops planting area for counties 
remain the same as the BS-2030

(1) x (2)
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Some of our scenarios also had climate analog mapping applied to
change predicted yeilds
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Our results indicate that the nitrogen loss will continue to be difficult to
manage without rethinking the approach
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