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Introduction - Climate warming and associated environmental changes are occurring at a rapid rate
throughout much of the Arctic region. Terrestrial ecosystems in the Arctic are highly vulnerable to
these changes because of their simplicity and high sensitivity. The effects of a warming environment “OF FOREIGN AFFAIRS
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are thus stronger and more profound in the Arctic than in ecosystems at lower latitudes.

How will the spatial distribution of ecosystems change? How will

South  pE—— Norh Arctic soil processes change?
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| | = i | i the mountains of Canada’s Yukon Territory Figure 3: Arctic soil ecosystems are likely to change rapidly in response
Figure 1: Arctic warming is causing a northward shift in ecozone (pictured), are particularly vulnerable to to climate warming, with potentially massive implications for the
boundaries or ecotones, like t.he tree line a.m.d slhrub line, thrc?ugh the climate warming. The ecotones on mountains global carbon balance®*. Increase in soil temperature will accelerate
gradual movement of vegetation communities®. Southern animal are shifting upwards, effectively crowding out the microbial respiration of organic matter (white arrows), resulting in
the expense of Arctic-specialist species-. found at high elevation?!?3. counteracted by increases in carbon sequestration by plants® ~.
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Figure 4: A simplified terrestrial food web from a northern Arctic area®’. There are differences between the oo -
summer food web and the winter food web in the Arctic because of migratory species, birds in particular. The Figure 5: Possible shift in trophic interactions due to climate warming for terrestrial
terrestrial food webs are closely linked to marine, invertebrate and microbial food webs, and are much more ecosystems dependent on marine ecosystems in the Arctic. In Southern Greenland and
complex than shown above®. Lemming (Lemmus spp.) is shown as a key species. The dashed arrow indicates Iceland a collapse in little auk (Alle alle) populations has already been observed due to
the competition between the Arctic fox (Vulpes lagopus) and its expanding competitor, the red fox (V. vulpes)?. changes in zooplankton composition as a result of warmer ocean currentss.
Changes in seasonal timing The reindeer herders say mayday Conclusions
Plant growing season is cued to local temperatures, while the  In a warming Arctic, ire;ipitati;)n IS expfcted To? increasicle by Arctic warming will have a
i ion i ' i ' 10 — 30%, mainly in the form of wet, unfavorable snow**. aye_s . .
onset of migration in herblvores (e.g. relr.mdeer [Rangifer o, y , destabilizing effect on Arctic terrestrial
tarandus] and geese) is cued to changes in day length®. Due Freeze-thaw cycles are expected to occur more frequently,
| | , | R S it ecosystems — a consequence of
to earlier snow melt in a warming Arctic, the peak of resource  producing ice layers in the snow cover, making it more habitat | h . |
availability occurs earlier in the season. This can cause a difficult for the reindeer to dig through to their winter AR Lt AN
trophic mismatch for migratory herbivores resulting in higher ~ forage'™. This can result in an increased number of reindeer timing, and increased competition
Offspring mOrtality and lower productivity9;10_ with hoof damages which will increase the Susceptlblllty to WIth SOUthern SPECIeS-
infection!!. Calves born after winters marked by food
160 shortage have been observed to be underweight and with Regional variation in the response of
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O redudced chhagce of survival**. Theile conditions will affect terrestrial ecosystems to climate
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