Notes for the Maine Agriculture and Forestry Work Group Meeting – Thursday, January 29, 2004.

Memo from:

Jim Smith, USDA Forest Service

603-868-7663

jsmith11@fs.fed.us
The forest carbon model (FORCARB) estimates are essentially empirical models of stocks in separate forest ecosystem carbon pools.  The two sets of forest carbon stocks—Birdsey and Lewis (2003) and our current set—can be thought of as FORCARB and FORCARB2.  Forest carbon stocks from FORCARB2 are the bases for the inventories summarized in U.S. EPA (2003) and USDA (in press).

The national model is parameterized according to region, e.g. the Northeast.  As mentioned in the conference call last week, it can be parameterized, or even modified, to accommodate locally specific data.  For example, Forest Health Monitoring (FHM) data are not currently included, but if these are made available they could be incorporated for more Maine-specific information about soils or woody debris.

The FORCARB2 model has estimates for 6 forest carbon stocks plus the harvested wood products pools.

Live and standing dead trees (2 pools) are based on region, forest type, and growing stock volume.  Aboveground as well as belowground coarse roots are included.  These were a single pool in previous estimates. [see Jenkins and others (2003) and Smith and others (2003)]

Understory vegetation is based on region, forest type, and live tree carbon density (tons per hectare).  This is above and belowground (coarse roots) of all vegetation less than 1 inch dbh.  These estimators are a reformulation of the old set so they are essentially unchanged from the original FORCARB.  [see Birdsey (1992) and Birdsey (1996)]

Down dead wood, or coarse woody debris, includes woody material greater than 3 inches diameter.  This also includes stumps.  Estimates are based on based on region, forest type, and live tree carbon density (tons per hectare).  The previous version had down dead wood and forest floor in a single pool.  These estimates are based on a simple process model that is not published but is briefly discussed in Heath and others (2003) and Annex O of U.S. EPA (2003).

Forest floor is based on region, forest type, and stand age.  This pool includes fine woody debris (less than 3 inches), tree litter, and humus – down to the mineral soil.  The model is described in Smith and Heath (2002).

Soil organic carbon is to a depth of 1 meter and includes fine roots but not coarse roots.  Estimates are based on forest type.  The estimates are from Heath and others (2003) and Johnson and Kern (2003).

Carbon in harvested wood products are taken from national-level estimates based on Skog and Nicholson (1998).  These estimates are generally provided as net change according to pool:  wood products in use or wood products in landfills.  Additional estimates are provided for carbon from harvested wood products that is reemitted with some energy capture.  These estimates are briefly discussed in Annex O of U.S. EPA (2003).  Revised wood products estimates should be available later this year based on a version of a model described by Skog and others (in press).

The goal is to not ignore or double-count, that is include all organic carbon.  The soil, understory, and harvested wood products have not changed appreciably from the earlier version.  However, updates are forthcoming for carbon in wood products and soil carbon, including land use effects.

Second Memo from Jim Smith: 

If Maine has data or models, we can potentially replace the regional/national average values with better

numbers.

Three useful points that will likely make the process easier:

1. Inventory

Forest inventories and baseline projections are independent of any carbon estimates.

2. Separate components

A minimum of 3 separate pools should be considered: (1) the nonsoil forest ecosystem, which includes

trees, coarse woody debris, etc; (2) soil organic carbon; and (3) carbon in harvested wood products in

use and in landfills. The real updating so far for FORCARB has been in the forest ecosystem; it's the

least uncertain of the three.

I would consider the harvested wood product numbers that I provided as the most uncertain since I

simply took a percentage of a single national estimate (as I've said before); you might be better using the

Birdsey and Lewis numbers.

The soil numbers are also more uncertain than carbon in biomass. There's little effective difference

between the two sets, but they do estimate somewhat different carbon per forest type. Because type

shifts create what are likely unreal fluxes associated with soil, Maine has the option of substituting data

or assumptions about soil (e.g., even declaring "no change" for soil in the absence of better data).

3. Carbon stocks versus stock changes

The significant changes in flux can result from small changes between very large numbers. For

example, the FORCARB2 soils numbers for ‘83 and ‘95 represent an increase of 14% and 12%

over the same estimates from Birdsey (he calls them ‘87 and ‘97), but the relative 2% increase in the

first stock caused the flux to more than double.
Table below:  A comparison of the bases of forest carbon estimates designed to assess carbon stocks of U.S. forests, based on page 24 of Birdsey and Lewis (2003).  Note that the separate estimates of carbon stocks facilitates changing the models to include data for Maine when it is available.

	Carbon pool
	Birdsey and Lewis (2003)
	Current Estimates
	Potential modification for Maine

	Tree biomass
	- Used FIA standard biomass equations (Cost et al. 1990)

- Live and dead trees combined

- Root ratios for softwoods and hardwoods

- Volume-to-carbon conversion factors by region and forest type (Birdsey 1992, Birdsey 1996)
	- Used nationally consistent biomass equations (Jenkins et al. 2003)

- Live and dead trees separate

- Root ratios based on tree size and softwoods versus hardwoods

- Volume-to-carbon conversion factors by region, forest type, and size class (Smith et al. 2003)
	- If tree biomass equations are available for Maine, they can be substituted.

	Understory biomass
	- Percent of overstory biomass by forest type and age class
	- Percent of overstory biomass by forest type and age class
	

	Forest floor
	- Forest floor and coarse woody debris combined - Used data in Vogt et al. (1986)- Single estimate by region and forest type, weighted by age class distribution- Simple dynamics for harvesting and land-use change
	- Model based on a comprehensive literature review.  Equations estimate by region, forest type, and age class (Smith and Heath 2002)- Model includes regional averages for effects of harvest and decay
	- Depends on availability of dataset specific to Maine

	Coarse woody debris
	
	- Simulated ratio of woody debris to live tree carbon based on region and forest type.- Model includes regional averages for growth, mortality, decay, and harvest.- Includes simple locally specific model for logging residue.
	- Depends on availability of data for Maine- Possible sources include Forest Health Monitoring data and Heath and Chojnacky (2001)

	Soil
	- Multiple regression procedure to estimate soil C as a function of temp, precip; data from Post et al. (1982)- Type shifts affect soil C in projections only

- Assumed clearcut affected soil C in the South
- Simple dynamics for land-use change projections beginning in 1980 (1987)
- Assumptions for land-use change effects from Houghton et al. (1983, 1985)
- Soil C changes deducted for land-use change
	- Soil C based on forest type (Johnson and Kern 2003)- Effects of land-use-change and movement of carbon in or out of the forest sector not yet implemented.
	- If data are available for Maine- Information on land-use-change is especially important for defining (1) transitions among forest types, and (2) movement of carbon in or out of the forest sector

	Wood products
	- Used model results from Row and Phelps (1991)
- Based on wood production from all domestic sources (by state)
	- Used model results from Skog and Nicholson (1998)
- Based on national statistics for wood production from all domestic sources
	- Depends on availability of data for Maine
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