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Overall Research Focus:  

Environmental and management impacts 
on ecosystem C and N dynamics and 

ecosystem function

 Quantification of GHG emissions – inventory 

methods, modeling, field methods

 GHG mitigation – decision support systems

 Sustainability of agricultural and forest bioenergy 

feedstocks

 Climate change impacts on agricultural systems



Ecosystem emissions- soil C

Depends on tillage 

practice, moisture, 

soil texture, etc.

Depends on system 

productivity

~3x greater than 

standing biomass 

C globally.  

Depends on the 

balance between 

inputs, outputs.  

Losses in SOM = 

net CO2 emission 

to atmosphere



Ecosystem emissions- N2O

Fertilizer inputs >> 

natural fixation in 

many systems

These processes 

‘leak’ N in the 

form of N2O, a 

powerful GHG.  

Rate depends on 

soil moisture, 

texture, pH, etc.



DayCent biogeochemistry model



DayCent biogeochemistry model



 Convening Lead Author for 2006 

IPCC National Guidelines for GHG 

inventories

 Developed soil GHG methods for 

US inventory reporting to UNFCCC 

& provide estimates annually to US-

EPA

 Tools for supporting agriculture, 

forestry and other land uses 

(AFOLU) GHG inventory in 

developing countries (GEFSOC, 

ALU)

National GHG inventory 

methods



Pasture C dynamics

 Field studies on the impacts of 

land use history and improved 

pasture management on soil C 

changes

 Comparative and chronosequence 

studies at several sites in 

Southeastern US 

 Field studies of grazing 

management systems in western US

 Development of a pilot national 

soil C monitoring network in US, 

including pastures



Entity-scale GHG accounting:

COMET-Farm

 All GHG sources/sinks (soil, biomass, livestock, energy)

 Dynamic, web-based application – full spatial interface

 Incorporates recently-released USDA GHG methodologies

 Users – farmers, consultants, management agencies

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



GHG accounting for sustainable land 

management (SLM) in developing countries

 Developed to support GEF-

funded SLM projects

 Incorporates all land-use 

related GHG sources and 

sinks

 Implements IPCC Tier 1 and 

Tier 2 methods

 Utilized for projects in Brazil, 

China, Ethiopia, Kenya, 

Niger, Nigeria, Swaziland

http://hqweb.unep.org/cbp_pim/



Sustainability of  biofuel feedstocks

 Focus on quantifying GHG 

footprint of  biofuel 

feedstock production – corn, 

corn stover, switchgrass, 

sugarcane in Brazil

 Developing tools for 

spatially-explicit modeling 

and LCA of  feedstock 

production at biorefinery 

scale

 New center on utilization of  

waste wood in Rocky Mtns

Recent and ongoing projects with EPA, Gevo, USDA, Shell



Decision support system development

 Goal: develop a web-based, high-resolution spatially-explicit 

decision support system for bioenergy feedstock GHG 

assessment

 Individual Farm

 Regional/Biorefinery

 DayCent model

 Yields, SOC, N2O

 Builds on experience 

with:

 COMET GHG 

reporting tools

 EPA national GHG 

inventory



Collaborations with Brazilian scientists

 National-scale soil C modeling: GEFSOC 

(GEF/UNEP)

 Project-scale GHG tools: CBP (GEF/UNEP)

 Soil C and GHG impacts of LUC and sugarcane 

(Shell, DeltaCO2)

 COMET-Global – extension of COMET tool to EU, 

Australia & Brazil

 Exchanges with Brazilian graduate students (C.B. 

Brandini, C.E.P. Cerri, L. Frazao, M. Galdos, A.M. 

Silva-Olaya, L. Zotarelli)


