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Example 2. About 65% of the total U.S. land base is actively managed for human consumption:
farmland, rangeland, and forests provide food, fiber, and fuel for rural economies that are
undergoing steady change in response to globalization, emerging biofuel markets, and
exurbanization pressures. On top of these long-term press dynamics are more pulsed events
such as droughts, storms, invasive pest and disease outbreaks, and fire. All of these disturbances
affect the structure and function of managed ecosystems at local, landscape, and regional scales:
the abundance and distribution of primary producers that include field crops, forage, trees, and
invasive weeds; the dynamics of consumers that include livestock, insects, and the predators and
pathogens that prey on them; and subsequent effects on ecosystem processes such as nutrient
loss, energy flow, carbon capture, and water availability. Ecosystem services follow — market
products and economic security, pest and disease suppression, greenhouse gas mitigation,
pollination, high-quality groundwater, wildlife diversity, flood control, and aesthetic and cultural
amenities such as open space and rural quality-of-life issues are but a few. How these services
are perceived and valued has a huge impact on human behavior. Changes in market prices affect
land values and how society uses land. Changes in aesthetic and cultural amenities affect rural
demographics, community vitality, and land ownership patterns. Investment decisions and
species introductions follow from environmental attitudes and resource availability. All of these
decisions and behaviors aggregate at larger scales and circle back to affect disturbance regimes:
for example, land use and the types of crops that are grown affect management interventions,
the intensity of fertilizer and pesticide use, and even global climate. Understanding the whole
picture requires a transdisciplinary effort carried out in a variety of working landscapes at long
temporal and broad spatial scales.
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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.

Fire Impacts in the Boreal Forest

= Regional Drivers —
GI“;:IS::EOL:EJ;:" B e Regional Climate; Regional Biotic Structure
economy; Federal Fire Policy; Landscape patch mosaic;
Human migration composition and biomass of
A plants, animals and microbes;
H"maf" l_!lgl}a\rén.r / | permafrost distribution and
Eft:;gsatn% :::Iad sy | depth; organic mat depth;
development; fire nitrogen stock
ignitions and suppression Disturbance Regimes -
f Pulses: high pressure Q2
Human Outcomes »| atmospheric systems; Q1
Cultural fabric; Qs | fire; thermokarst; .
demographic change; Ecosystem Function
infrastructure Presses: warming; Budgets of energy, water,
development; drought carbon and nitrogen; plant and
state/federal regulation & animal demography;
management; land permafrost thaw; soil
development & y hydrology
conservation ethic

/-"/.f Ecosystem Services
Q4 Climate regulation; fire regulation;subsistence

resources; access to landscape; cultural services

Questions:

Q1: How do long-term trends in climate and fire regime interact to alter the boreal forest of Interior Alaska and to feedback
to the climate system?

Q2: How are feedbacks between landscape and stand structure (biotic composition, permafrost, soils) and functioning
(ecosystem budgets, demographic processes, permafrost/soil dynamics) affected by climate warming & changing fire
regime?

Q3: How do ecological changes caused by altered climate and fire regime affect climate and fire regulation by landscapes and
the supply of subsistence and cultural resources to local residents?

Q4: How will the human population of Interior Alaska respond to recent and projected changes in fire regime and subsistence
and cultural services?

Q5: How do humans decisions and actions affect the fire regime of Interior Alaska?
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