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Today’s northern forests are managed for multiple purposes, including timber production, biodiversity 
conservation, and carbon sequestration. Challenges arise in managing for multiple ecosystem services 
because of conflicting endpoints. A practice that maximizes one objective, such as timber production, is 
unlikely to simultaneously maximize all other ecosystem services. Additional challenges arise in quantifying and 
comparing values of different services. How can board feet harvested, carbon stored, and biodiversity level be 
compared to allow an informed management decision? 
NSRC researchers applied Multi-Criteria Decision Analysis to simultaneously consider three objectives in 
managing Vermont forests: storing carbon, producing timber and wood products, and sustaining bird biodiversity. 
Researchers used a computer model, the Forest Vegetation Simulator, to simulate four forest management 
prescriptions (no harvest, clearcut, shelterwood, and single-tree selection) on 42 northern hardwood sites 
over 100 years. For each simulation, they estimated carbon storage, timber production, and biodiversity 
implications for 51 terrestrial bird species.

Results indicated that multiple objectives for forest services could be accommodated, but trade-offs occurred. 
When a greater preference for carbon storage was applied, management prescriptions involving less intense 
harvesting were favored. Conversely, greater preference for timber production favored management with a 
high intensity of harvesting.  However, differences among the four management prescriptions in terms of bird 
biodiversity were comparatively small because reductions in occurrence in some bird species were counter-
balanced by increases in other species. A diversity of silvicultural approaches is likely to be preferable to any 
single approach in meeting multiple objectives for forest ecosystem services.
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