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GHGs are becoming increasingly important for 
environmental BMPs – presenting a difficult 
challenge
 CA regs, voluntary offset markets, 

metrics for USDA programs, int’l efforts
 Like water quality & erosion, GHGs 

emissions/sinks are dispersed, non-
point source & difficult to measure

 Direct measurement requires 
specialized equipment and training; too 
expensive for deployment in most 
mitigation projects.

 Model-based system provide the best 
alternative, but they need to incorporate 
local-scale variability in biophysical 
conditions and field-specific practices



Aim of COMET-Farm
 Provide a means for non-GHG 

specialists (farmers, consultants, 
NRCS field staff, etc.) to easily 
estimate farm-scale GHG emissions 
and to explore alternative management 
and land use strategies.

 Employ state-of-the-art 
methods/models based on USDA 
Guidelines and consistent with US 
national GHG inventory

 Further development of previous 
COMET-VR and COMET2.0 tools.

 Free access on the internet

http://cometfarm.colostate.edu/



COMET-Farm
Scope and key features
 Full farm-level greenhouse gas accounting

 Soil and biomass C stock changes
 Soil N2O and CH4 emissions
 Livestock – enteric CH4 and manure CH4 and N2O
 Energy – Fossil C emissions; on-farm renewables
 Other emissions – burning, liming, …



COMET-Farm system for farm-level GHG accounting



GHG estimation methods 
are based on the USDA 
‘Entity-scale’ Inventory 
Guidelines released in July 
2014

Current status of ‘methods merge’



Quick Demo Film



User 
inputs

COMET Quick Energy Tool



‘COMET-Planner’

Screening tool to 
provide a quick ‘Tier 1’ 
estimate of potential 
GHG reductions with 
implementation of 
NRCS Conservation 
Practices
• Provides empirical-

based estimates for 
broad climate regions

• Intended as a 
complement to, and 
‘easy entry’ to full 
COMET-Farm Tool





Other COMET-related developments
• Collaboration with CIG projects on GHG mitigation – included 

‘off-ramp’ from COMET-Farm for users of DNDC-model based 
protocols

• Integration with NRCS LMOD database – option for user to 
select predefined management scenarios, by crop mgmt zones, 
as rapid entry point to full COMET-Farm system

• ‘COMET-Mondial’ - Collaboration with International scientists 
through a FACCE-JPI grant (joint funding from EU, Brazil and 
Australia, US sources) to extend COMET-Farm platform to other 
countries

• Discussions with Field-to-Market, Fertilizer Institute and 
International Plant Nutrition Institute on potential system 
integration for soil GHG emission estimation



Geographic Databases

Ecosystem Service 
Markets

Inventories

Remote Sensing 
Data

Models

Measurement 
Network

Policy Assessments
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