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Observed and DNDC-Modeled N2O Fluxes from Agricultu ral Soils in the U.S., Canada, 
the U.K., Germany, New Zealand, China, Japan, and C osta Rica
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Transformation
& transport 
of chemical 
elements

Mechanical movement

Dissolution / crystallization

Combination / decomposition

Oxidation / reduction

Adsorption / desorption

Complexation / decomplexation

Assimilation / dissimilation

Gravity

Radiation

Temperature

Moisture

Eh

pH

Substrates

Climate

Soil properties

Vegetation

Anthropogenic
activities

Biochemical &
geochemical
reactions

Environmental
factors

Ecological
drivers

Biogeochemical Model is a Mathematical Expression o f Biogeochemical FieldBiogeochemical processes controlling C and N 
transformation in soil organic matter



Soil Trace Gas Evolution Driven by Redox Potential (Eh)
DNDC quantifies trace gas emissions by tracking microbial activity in 

response to environmental drivers (e.g., pH)



PBM utilizes the existing biogeochemical processes to track 
manure turnover in the farm components

Milk or meat 
production

Intake of C, N 
and water

Quantity and 
quality of fresh 

manure

Temperature, 
moisture, pH, 
bedding and 
ventilation

Decomposition, 
hydrolysis, 
nitrification, 

denitrification, 
fermentation

Emissions of 
CO2, NH3, CH4, 

N2O, NO

Quantity and 
quality of 
manure

Aerobic storage 
or compost, 

lagoon, slurry 
tank, digester

Decomposition, 
hydrolysis, 
nitrification, 

denitrification, 
fermentation

Emissions of 
CO2, NH3, CH4, 

N2O, NO

Quantity and 
quality of 

residue manure

Climate, soil, 
farming 

management

Decomposition, 
hydrolysis, 
nitrification, 

denitrification, 
fermentation

Emissions of 
CO2, NH3, CH4, 

N2O, NO

Soil C and N 
storage

Manure 
production

Housing Storage Field application
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Climate, soil, livestock and 
management information have been 
collected.
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CH4: >80% from 
enteric emission 

N2: 99% from 
lagoon emission 

N2O: 60% from field 
application 

NH3: 70% from field 
application 
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N2ONH3
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