Reducing Emissions and Enhancing Carbon Uptake From  Maine Forests

Forest Management Options 

Two basic principles underpin the forest management practices that are most effective at sequestering carbon in Maine forests.  These principles, and the practices that support them, are described in the paragraphs below.

Forest Management Principles

Increasing total tons of carbon

Increasing the total tonnage of carbon on the land is the basic measure of success in any biological carbon sequestration effort.  Global climate change is driven by rising concentrations of greenhouse gases in the atmosphere, which are in turn driven by rising emissions from human activities on earth.  Forests are a component of this emissions “footprint,” because as we harvest trees, lose forest land, and damage carbon-rich forest soils, we lose stored, stable carbon to the atmosphere.  Carbon sequestration—capturing and storing carbon in forests and agricultural land—is one method of mitigating human impacts on the atmosphere.  By altering land use practices to release less carbon, and by enhancing the ability of existing carbon sinks to sequester more carbon, we can use the land to help mitigate impacts on the atmosphere.

These basic relationships between forests and the atmosphere make clear the definition of success in any land-based carbon  regime:  proposed improvements in land management or conservation practices must result in a real, total increase in the amount of carbon in the forest.  Other metrics—rate of sequestration, time to maturity, density of stocking, etc—can be important issues, but they are not a substitute for the bottom line.  At the end of the day, it is the measure of total carbon sequestered and emissions avoided that makes a difference in the atmosphere.  Other metrics are not an adequate measure of success.

“Doing no harm” to forest ecosystems: Benefiting forests and the atmosphere

The goals of Maine’s Stakeholder Advisory Group are to identify measures that may be taken to lessen the impact of global warming on Maine’s environment.  Many types of measures to reduce greenhouse gases provide an opportunity to environmental benefits that extend beyond the atmosphere.  Carbon sequestration is a standout in this regard:  improved land use practices that sequester carbon and reduce emissions can also provide local water and air quality benefits, benefits to wildlife habitat, and forest health benefits.  Shortsighted use of carbon sequestration measures, however, can cut against the many potential benefits of this activity.  Along with maintaining a steady focus on the bottom-line benefits to the atmosphere, carbon sequestration activities should be selected to ensure that co-benefits such as those mentioned above are achieved and that no harm is done to the forest in the name of carbon storage.  To the greatest extent possible, future environmental problems due to carbon-sequestering practices today should be fully recognized and guarded against.  The present problems in western forests due to short-sighted fire prevention practices provide some sobering context for this point.

Current Forest Management Options

1. Early Commercial Thinning:  Keeping young stands growing vigorously through precommercial thinning. Precommercial thinning is often used to produce merchantable timber from a forest stand faster than natural progression would produce it.  The total volume of carbon on a given acre does not necessarily increase as result of precommercial thinning.  It is critical that this forest management technique, where used, be conducted in such a way as to ensure that total carbon is increased as a result.  This same issues related to short-term carbon loss described under bullet #2 apply here. Given the marginal impacts of the benefits to carbon stored and the impact on biodiversity of the proposed option as modeled (treat 50% of the 400,000 acres/per year for five years), we recommend against forwarding this option. Precommercial thinning will be practiced in any case, whether or not the workgroup recommends it.

2. More regular, lighter harvesting.  Light to moderate selective harvests to remove material likely to die and decompose. Treatment of dead wood is important from both a biodiversity and carbon perspective.  As noted in Rob Bryan’s comments, deadwood is an important component of forest health that provides a food source for important organisms.  There is a carbon perspective to this issue as well.  While thinning will help a forest reach maturity sooner, providing a potentially more timely benefit to the atmosphere, thinning in the short term will result in a carbon loss.  This loss will take time to be recovered, especially if the oldest, “decadent” trees that contain the greatest tonnage of carbon are cut.  Thus, ultimate harvest age is an important component of a decision to thin.  Additionally, the disposition of the dead or likely-to-die wood is important.  If the wood is burned or made into paper, it would be considered an almost immediate emission.  If it is simply allowed to stand as dead wood in the forest, it may exist as stored carbon for a great deal longer.  This would be of greater benefit to the atmosphere, and to the forest species dependent on dead wood.  Under this forest management strategy, it is especially important to focus tightly on the bottom line: is more carbon being sequestered than emitted?  Put differently, what is the benefit to the atmosphere?  Additionally, what are the ancillary impacts on the forest ecosystem?  A clear focus on the ultimate environmental outcome will ensure success and prevent unanticipated mistakes with this management technique.

3. Increased stocking.  Increasing acreage stocking in actively managed lands and increasing stocking of understocked lands. As under the comments for precommercial thinning and selective harvests, it’s critical here to focus on the total tonnage of carbon stored.  Young, dense stands of trees tend not to be carbon-rich.  

4. Active management to maintain and increase the softwood component of forest stands.  This seems most useful where softwood forests have been impacted by disease or pests; i.e., this activity seems to be most appropriate in a forest restoration context.  Removing a standing forest, whether commercially desirable or not, will involve carbon reductions that persist over time.

Other Options, as submitted by AFTWG members

5. Conservation: The Working Group has voted on and accepted an option, “Forest Land Protection,” that provides an excellent basis by which the Maine Forest Service and its partners can begin to explore where “geographic targets” (as described in the AFTWG DOC 6/21/2004) may provide new opportunities for conservation of forest land in Maine. Throughout Maine, there are ecological preserves –often intentionally adjacent to forest easement land, the Katahdin Forest Project is an example where 200,000 acres of land are in managed forest and additional 41,000 acres are in preserve. An analysis of where additional preserves can be put in place with the intention of securing carbon benefits should be explored. 

6. Reforestation: The Working Group voted in its first meeting to not conduct analysis on the Reforestation Option. We recommend that this option not be dropped outright but that it be included for later analysis and determination of whether there are opportunities in Maine for Reforestation in areas that are particularly at high-risk of conversion to urbanized land (as defined by NRI). 

7. Increasing rotation length.  As noted in our workgroup meetings, the average age of Maine forests is declining.  In carbon terms, Maine’s sink is shrinking.  While the biodiversity and habitat benefits of older forests are well recognized, the greenhouse gas benefits have not been as widely acknowledged.  We advocate that the Forest and Agriculture workgroup consider incentives to greatly lengthen harvest rotations on all working lands, with the aim of increasing carbon sequestered by our forests.
8. Shelterwood cuts to minimize carbon loss from even-aged management.  Shelterwood cuts are generally considered a good way to manage some of the negative impacts on forest health arising from even-aged management.  As noted by Environment Northeast, shelterwood cuts also provide carbon and other environmental benefits.  “Irregular shelterwood,” which can result in occasional mixed age stands, may provide the most benefit where even-aged management is required.  It would be important to clearly define “shelterwood cut” to maximize the chance of providing a carbon benefit.
9. Prompt regeneration. Regeneration, particularly advanced regeneration, helps recover lost carbon more quickly after a forest is cut.  Shelterwood cuts are a way of promoting advanced regeneration that produces both wood and soil carbon benefits.
10. Management to favor dense, long-lived hardwood and mixed wood stands.  The carbon benefits of this management practice are unclear, and this option would benefit from further research.  Attention to species likely to be impacted by rising temperatures, as outlined in Rob Bryan’s comments, is an important component of a decision to favor one species over another.  The principle of “do no harm” dictates that forest ecosystems are not manipulated beyond their natural variations in an attempt to engineer carbon storage.
11. Reducing erosion associated with harvests.  Soil carbon is an enormous component of the carbon content of northern forests.  Any measures that can be taken to reduce loss of soil carbon will produce a benefit to the atmosphere.  

