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Agenda

• Welcome, Poll (10 min)

• COMET-Farm presentation (20 min)

• COMET-Farm demonstration (25 min)

• Q&A (10 min)

• COMET-Planner presentation (10 min)

• COMET-Planner demonstration (5 min)

• Q&A (10 min)
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Zoom Webinar Reminders 

• Use Q&A Box - last 15 minutes (Vote up!)

• Use Zoom Direct Message feature to Aysha if 
having technical difficulties

• Email with resources to follow each webinar

• Recordings posted on the webinar series site the 
following Monday

• Evaluation survey in the Chat Box
• Complete to be entered to win a $25 gift card!!



A Guide to Water Quality, Climate, Social, and Economic Outcomes Estimation ToolsA Guide to Water Quality, Climate, Social, and Economic Outcomes Estimation Tools

Time for 3 polls!
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Tools for Conservation Planning and 
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and Forestry
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Agenda
● Introductions
● COMET-Tools Overview
● COMET-Tools and project outcomes
● Methods, system boundaries, and 

limitations
● COMET-Farm Demo + Q&A
● COMET-Planner Demo +Q&A



A brief history of the 
COMET-Tools

The COMET- Tools were developed at the Natural Resource 
Ecology Laboratory located at Colorado State University. The 
COMET-Tools were developed in collaboration and funding 

support from the NRCS and the Climate Change Program Office 
at USDA.

?

http://cometfarm.nrel.colostate.edu/


COMET-Tools Feature Snapshot
COMET-Farm COMET-Planner

Scale & 
Specificity

Field-level with potential for project scale (depending on 
project size, this can be done in- or out of tool)

Regional/county-level

Outcomes Soil carbon and greenhouse gas emissions (carbon 
dioxide, methane1, and nitrous oxide) in tonnes of CO2e 
per year) per scenario per field. 

Outcomes can be summed on project level. 

Soil carbon and greenhouse gas emission 
reductions (tonnes of CO2e per year) 
relative to a fixed baseline over given 
acreage of practice application. 

Outcomes summed on project level. 

Conservation 
Practices

Changes in management related to planting, harvest, 
tillage, fertilizer application, manure application, 
irrigation, liming, and burning

Quick add practices: Tillage and/or fertilizer reduction, 
and conversion to herbaceous cover(s) 

Up to 34 NRCS Conservation Practice 
Standards with varying implementation 
methods, regionally dependent. 

1- Methane estimated in cropland, pasture, rangeland, orchard/vineyard accounting is only relative to biomass burning; methane estimates for rice will be included in the new interface summer 2024



COMET-Tools Feature Snapshot Continued…
COMET-Farm COMET-Planner

Land uses & 
production 
systems

Cropland, pasture, rangeland, orchard/vineyard; 
animal agriculture; agroforestry; forestry

Croplands, grazing lands, herbaceous cover (i.e. 
field border), disturbed lands, riparian, agroforestry

States & 
Territories

Contiguous US (No HI, AK, US territories due to 
interest, funding, and/or soil data)2

All US States (limited in HI & AK) 3

Time, Data, & 
Skills 
required for 
outcomes

Time investment: High4

Dependent on project size and complexity

Data requirements: High4

Specific field/site locations; general historic 
management, detailed baseline/current land 
management; detailed scenario management

Skill requirements: Low to Medium

Time investment: Low
4 quick steps 

Data requirements: Low
location (county/state), conservation practice 
standard and implementation, acres to apply 
practice

Skill requirements: Low 

2- Select US Territories coming soon to COMET-Farm. These will not be available until after the 2024 new 
interface redesign is complete. 
3- COMET-Planner Global is available for select conservation practices applied outside of CONUS + HI

4- The new COMET-Farm interface (summer 2024) will reduce the data and time requirements
5- The new COMET-Farm interface (summer 2024) will not require the addition of scenarios to generate a 
report. 



Who is using the COMET 
Tools?

COMET-Farm:
6,000+ registered users 

(since 2015)

COMET-Planner:
53,000+ sessions (since 2017)



Who is using the COMET-Tools & How?



COMET-Tools Strengths & Limitations…
Strengths Limitations

Underlying peer reviewed methods: Quantifying 
Greenhouse Gas Fluxes: Methods for Entity-Scale 
Inventory

Process for adding NRCS Conservation Practice 
Standards (COMET-Planner)

Official GHG Accounting tool of the USDA Crops available for assessment require DayCent 
parameterizations (COMET-Farm)

Coverage in most of the United States (both tools)

User-friendly interface (soon to be even better…) Current data requirements of ~23 years of 
baseline management (COMET-Farm)

Saving projects (COMET-Farm) & Downloadable reports (both tools)

Flexibility in scale & management: Users can create 
multiple projects with 1-50 fields (COMET-Farm)

Updating the COMET-Farm UI to reflect the 
practice and methods takes time

Time & required data: 4 clicks to generate report (COMET-Planner)

Trainings & support (both tools)



COMET-Tools & Partnerships for Climate Smart Commodities

“To help ensure comparability of project results, funded projects 
are using COMET-Planner where applicable to determine 

common estimates of the GHG impacts of activities.” (USDA PCSC 
FAQs)

Complete survey with USDA project award 
number



• Implements the peer-reviewed, 
USDA-sanctioned entity-level inventory 
methods. 
• Soil-related GHG emissions: DayCent dynamic 

model, also used in the U.S. National Greenhouse 
Gas Inventory.

• Livestock-related GHG emissions: statistical models 
based on USDA and university research, largely 
consistent with models used in the U.S. National 
Inventory. (COMET-Farm, only)

• Energy-related GHG emissions: based on the models 
used in the USDA/NRCS Energy Tool along with 
supplemental peer-reviewed research results. 

Current Calculation Methods



• Cropland- Biochar, Flooded-Rice, Tillage, 
Flexible/Reduced Baseline requirements

• Animal Agriculture- Most methods 
updated, New categories (ex: horses)

• Agroforestry- Updated method for 
estimating biomass C from dbh

• Forestry- Updated interface

• COMET-Energy- Updated eGrid data

2024 Methods Update and 
Interface Change



COMET-Farm – DayCent Model

Davis, Sarah & Parton, William & Dohleman, Frank & Smith, Candice & Del Grosso, Stephen & Kent, Angela & DeLucia, Evan. (2010). Comparative Biogeochemical Cycles of Bioenergy Crops Reveal 
Nitrogen-Fixation and Low Greenhouse Gas Emissions in a Miscanthus × giganteus Agro-Ecosystem. Ecosystems. 13. 144-156. 10.1007/s10021-009-9306-9. 



COMET-Farm and COMET-Planner Overview: 

Cropland Baseline 
Scenario

 (Current Management) 

COMET-PlannerTM

COMET-FarmTM Change in Management 

Compare
Benefits on the 

Same
Balance Sheet

Business as Usual
Practice Benefit=

Conservation Practice



Emission 
Factors,

USDA Methods

Climate & 
Soil

User Interface

Analysis Platform

Empirical 
Models

Outputs

Specific
Activities

COMET-Farm - How it works 

Specific
Location

Historic 
Rotations,
Typical 

Cropping 
Practices



Current COMET-Farm – Data Requirements (GUI/API)
Required:
● Exact field boundaries
● General historic 

management (pre-2000)
● Baseline management 

(2000-2023)6

○ Crop type
○ Planting date

● Scenario management (10 
years after baseline)

Recommended 7:
● Grazing events
● Tillage Implements
● Fertilizer (N content)
● Organic amendments (C:N 

Ratio)
● Irrigation 
● Liming events
● Burning events

6- COMET allows change in baseline end year only
7- These managements are recommended, where applicable



SUMMER 2024 COMET-Farm – Data Requirements 
(GUI/API)

Required:
● Exact field boundaries
● General historic 

management (pre-baseline)
● Baseline management 5 

year minimum 8

○ Crop type
○ Planting date

Recommended 7:
● Grazing events
● Tillage Implements (more 

options and calculator)
● Fertilizer (N content)
● Organic amendments (C:N Ratio)
● Biochar
● Irrigation 
● Liming events
● Burning events

7- These managements are recommended, where applicable
8- COMET will allow for up to 20 year baseline period



COMET-Farm System Boundaries
• Each accounting activity is independent of each other 
• Include the GHG emissions and carbon sequestration occurring 

onsite for the source category and management practice(s)
• Physical boundaries: within the bounds of an entity

○ Field boundaries, head of livestock, etc.
○ Should be subdivided if using different category of land use 

• Not a life cycle analysis tool



COMET-Farm - Home Page



COMET-Farm - Registering/signing in



COMET-Farm - Project Repository
● 500 project max 

per account

● Project in 
COMET-Farm is a 
collection of 
separate 
accounting 
activities or a 
single accounting 
activity



COMET-Farm - Adding/creating a new project



COMET-Farm - Selecting an accounting activity
● Return to 

projects later

● Export COMET 
projects to others 
OR import other 
COMET projects



COMET-Farm - Locating field/project location
● Current 

COMET-Farm 
can assess most 
areas within 
contiguous US. 

Limitations 
based on soil 
data availability 
and soil type



COMET-Farm - Defining field boundaries
● Define fields by 

drawing polygon, 
circle, drop a 
point, or upload 
.shp field

● Max ~50 fields 
per project*

● Max 1200 acres 
per field*

● Export soil data



COMET-Farm - Entering historic management per field
● Copy historic  

management to 
other fields

● Modify baseline 
end year



COMET-Farm - Entering baseline management via “Drag & Drop”



COMET-Farm - Entering baseline management via “Drag & Drop”



COMET-Farm - Entering & editing baseline management manually

Crop type*

Planting date**

Harvest details

Grazing details

*Required (fallow is an option; 
grass is a “crop”)

**Required depending on crop 
type



COMET-Farm - Entering & editing baseline management manually

Tillage

Planting 
implements

Herbicides*

*Herbicides only entered if used 
for a kill off event. An herbicide 
event will result in all above 
ground biomass death within the 
defined field boundary. 



COMET-Farm - Entering & editing baseline management 
manually

Irrigation details



COMET-Farm - Entering & editing baseline management 
manually

Manure and/
or compost
details



COMET-Farm - Entering & editing baseline management 
manually

Fertilizer
details



COMET-Farm - Entering & editing baseline management 
manually

Total
Nutrient 
Addition
Calculator



COMET-Farm - Entering & editing baseline management 
manually

Liming 
Details



COMET-Farm - Entering & editing baseline management 
manually

Burn event 
Details



COMET-Farm - Entering & editing baseline management 
manually

Adding
more crops
(max 3/yr)



COMET-Farm - Copying Crop/year management

Copying 
crop/year 
management
from one 
field to 
another



COMET-Farm - Completing full baseline management

All years and
fields must
have at least
one crop in
every year 
before moving
to scenario
management.



COMET-Farm - Continue to scenario management



COMET-Farm - Start management scenarios
Use the “copy”
option to save
time and copy
all management
from selected 
scenario to new
scenario.

Any copied
management
can be 
modified. 



COMET-Farm - Adding conservation scenario (optional)
Select one 
conservation
scenario to 
automatically
apply to 
scenario
management. 

Any changed
management
can be 
modified. 



COMET-Farm - Modify any scenario management 
(optional)
Any scenario
management
can be modified 
or second/third 
crops added
like in the 
baseline
management 
scenario



COMET-Farm - Add more scenarios or go to report
Users may add
up to 10 scenarios
or go to the 
report.



COMET-Farm - Report Generation
Time to generate
report depends on
number of
fields and
scenarios.



COMET-Farm - Report Interpretation (Tabular)

Source 
Categories 

expand to view 
subsource

Avg. annual tonnes of CO2e 
per field over 10 years 

assuming the last 10 years 
of baseline management is 

continued

Avg. annual tonnes of CO2e 
per field over 10 years 

assuming the management 
change from the scenario

Avg. annual change in 
tonnes of CO2e per field 

compared to the baseline



COMET-Farm - Report Interpretation (Tabular)

Scenario uncertainty; Monte 
Carlo method

Positive (+) 
values= 
Emissions

Negative (-)
values=
reduced 
emissions or 
carbon 
sequestered



COMET-Farm - Report Interpretation (Tabular)

By switching from intensive tillage (corn) and reduced tillage (soybeans) to no tillage for both crops in Fort 
Collins, Colorado, there is an estimated 7.6 tonnes of CO2e reduction per year (10 year scenario period) for 
the 16 acre field. 



COMET-Farm - Report Interpretation, multiple fields (Tabular) 

Estimates provided at a field level

Total (all fields) = project/farm level accounting



COMET-Farm - Report Interpretation, multiple fields (Tabular) 

Converting all to No Till→ Reduced emissions by 16.2 tonnes of CO2e for both fields

Converting all to Reduced Till→ Reduced emissions by 7.4 tonnes of CO2e for both fields



COMET-Farm - Report Interpretation (Graphical)

Emissions/reductions 
estimates per source 
category displayed by field

Hover over columns to view 
estimate



COMET-Farm - Report Interpretation (AWHC)

Changes in Available 
Water Holding 
Capacity (AWHC) of 
the top 6” of soil.

Provided at a field 
OR soil map unit 
level

Download abilities 
will be available in 
the updated 
interface



Detailed report includes a most data inputs and estimated reported values on an annual basis. Improvements 
to come with the new interface release!

COMET-Farm - Detailed report Interpretation



COMET-Farm 
Questions?



COMET-Planner Tool



Constructing Conservation Scenarios

BASELINE CONSERVATION PRACTICE

No Winter 
Cover/Bare Soils

Legume Cover 
Crops

NRCS Conservation 
Practice Standard



GHG Estimation Methods

Baseline

Random point sample

Remotely-sensed annual 
crop cover > crop 

rotation

Typical practices/average inputs

Conservation

COMET-Farm 
API

State Crop
Non-Irri
Nitrogen

Irrigated 
Nitrogen

 California  alfalfa         0 0

 California  barley          30 100

 California  corn            150 190

 California  cotton          80 150

 California 
 dry field 
beans 0 0

Xml file builder



GHG Estimation Methods

Climate and Soil Datasets

COMET-Farm 
API

Spatial Location

Historic Management

Current, Baseline and Conservation Management Details



GHG Estimation Methods

Cover Crops: Add Leguminous Seasonal Cover 
Crop to Irrigated Annual Cropland

Legume Cover 
Crops



COMET-Planner - Step 1: Location; Step 2: Class



COMET-Planner - Step 3: Selecting practice(s)



COMET-Planner - Step 4: Report



COMET-Planner - Extras: Downloaded Report



COMET-Planner - Extras: Detailed Emission Reductions

These emission reduction coefficients may be used when assessing 
smaller areas . 

Use Case: Assessing 2 acres for the same CPS in the same county as 
the example above. 0.16x 2 acres= ~0.32 tonnes of total CO2e



COMET-Tools: Support

Understanding 
Methods

Trainings & 
Office Hours

Need Help? 
Widget



COMET-Tools
Demonstration
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Next steps in our outcomes estimation journey 

 Join June 5 for the CAST webinar

 Fill out the 8-question (2-min) online evaluation survey

 Schedule a free “coaching” session with us

 Email atappross@farmland.org, RE: Coaching Request

 Order a free print copy of the OET Guide

 Keyword: “AFT outcomes tools”

Please keep in 
touch:

outcomestools@
farmland.org

mailto:mperez@farmland.org
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