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Roles and Responsibilities

• US Environmental Protection 
Agency compiles NGHGI report 
for the United States

• USDA Forest Service Forest 
Inventory and Analysis Program 
(FIA) constructs estimates of C 
stock and stock changes for the 
land sector
– Forests
– Woodlands
– Wetlands
– Settlements
– Harvest Wood Products

• FIA conducts science to improve 
pool, stock, and stock change 
estimates
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FIA sampling frame: sample covers all 
land uses and ownerships

MN Core field 
1 plot per 2,430 ha

MN Intensive field
1 plot per 38,880 ha

Global Sampling Frame

Bechtold W.A. and Patterson, P.J. 2005. The enhanced Forest Inventory and Analysis program—national sampling design and estimation procedures. Gen. Tech. Rep. SRS-80. 
85 p.



All plots = 316,359

FIA plots on forest land = 127,235



Key Carbon variables collected

• Land Use – all plots

• Disturbance

• Live and dead Tree 
and sapling 
measurements

• Seedlings

• Down woody material 

• Soil 

• Other vegetation
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Forest ecosystem C pools

▪ Aboveground live biomass

▪ Belowground live biomass

▪ Dead wood

▪ Litter 

▪ Soil organic matter
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Carbon estimation 

▪ Estimate C density at the domain level (Mt·ha-1)

▪ C stocks summed to total (MMT C)

▪ Stock-change is difference between successive stocks 
divided by time interval (average annual change)

▪ Estimates developed separately for each domain (plot, 
woodshed, state region, etc.)
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Forest C stocks by pool in the US
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EPA. 2016. Inventory of U.S. Greenhouse Gas Emissions and Sinks. http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html

http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html


Stocks and Atmospheric Interaction



Forest land emissions and removals

EPA. 2017. Inventory of U.S. Greenhouse Gas Emissions and Sinks. http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html

http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html


Woodall et al. 2015. The U.S. forest carbon accounting framework: stocks and stock change, 1990-2016. Gen. Tech. Rep. NRS-154. Newtown Square, PA: U.S. Department of 
Agriculture, Forest Service, Northern Research Station. 49 p. 

Drilling down:  attribution
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Drilling 
down:



Estimation/improvements paradigm

▪ Expand the use of in situ plots

▪ Integrate auxiliary information

▪ Align national and international reporting 
instruments

▪ Maintain transparency and open access

▪ Incorporate emerging science

▪ Build partnerships

▪ Remain nimble to address ever-changing 
requests, guidance, and stakeholder needs

“…inventories should contain neither over nor underestimates so far 
as can be judged, and the uncertainties in these estimates should be 
reduced as far as practicable.” – IPCC

Intergovernmental Panel on Climate Change 2006. IPCC guidelines for national greenhouse gas inventories. http://www. ipcc-nggip. iges



Carbon accounting in smaller areas



FIA and auxiliary data for estimation and prediction
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▪Broad FIA initiative to develop small area 
estimation techniques to increase 
precision

▪Specific Carbon estimation initiatives
▪ Improve the spatial and temporal resolution of change 

estimates

▪ Can be harmonized with FIA and other georeferenced data

▪ Provides continuity across the entire reporting period

▪ Vast featurespace for prediction

▪ Requires computing capacity





Some Myth Busting



Myth #1:  You can’t account for land 
use change with FIA data

• In the Southeast detailed 
land use has been collected 
on all plots since circa 2000

• East-wide and Pacific North 
West have remeasurements
to quantify forest, non-forest 
transition probabilities and 
associated C transfers



Myth #2:  Fire 
causes 

complete 
emission



Myth #3:  You should be able to come 
up with the NGHGI estimates directly 

from FIADB
• Carbon accounting has many rules

– Definition of forest land use

– Managed land proxy

– Hold out period

• Carbon pool models

– Active area of research

– Most currently models (e.g. Litter C, SOC) not 
currently implemented in public database



Final thoughts
▪ FIA data remains the foundation of 

GHG estimation and reporting

▪ Growing need for more spatially 
and temporally resolved 
information on GHG emissions and 
removals

▪ Work is on-going to improve and 
expand capabilities - collaboration 
and partnerships are essential

▪ Better inform policy and 
management decisions

▪ Be a mythbuster 22


