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Example 3. Ecosystems at northern latitudes cover vast areas at severe risk of climate change:
as northern regions warm disproportionately, they become differentially sensitive to press and
pulse events, with implications for regions both local and distant. In the boreal forest region of
interior Alaska, for example, long-term warming and changes in precipitation create a press
regime. Within that regime, pulses such as fires and land development interact to dramatically
affect ecosystem structure and function. Changes in water tables and the extent of wetlands and
ponds affect forest and wetland plant communities, consumers and predators that live within
them, and microbes, all of which result in changes to primary productivity; water flux; and the
cycling of nitrogen, phosphorus, and even trace metals such as mercury. These changes have
broad consequences for the services provided by the boreal forest. The loss of soil surface
stability affects access to land and transportation corridors; the lowered water table makes
surface vegetation more flammable; and climate stability is affected by the transfer of tree and
soil carbon pools to atmospheric CO, and by increased methane fluxes. Changes in these
services in turn affect human behaviors and outcomes. Infrastructure development is hindered,
affecting settlement patterns and economic health, and changes in tree species composition and
fire frequencies affect wildlife habitat and dependent cultural and recreational activities such as
hunting and fishing. These activities together can circle back to affect the disturbance regimes:
long-term climate feedbacks, human settlement, and resource extraction, in particular. Without
an understanding of the socio-ecological linkages in these landscapes, it will be extremely
difficult to predict the environmental impacts of human decisions on local landscapes or to
understand how environmental change in northern latitudes will have rippling effects to other
latitudes—and even more difficult to craft lasting solutions.
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