
Results
The multiple logistic regression model based solely on climatological variables explained more than
87% of the palsa distribution (80% of the observed present grid cells and 90% of the absent grid cells
were predicted correctly). The predicted distribution map therefore satisfactory matches the observed
palsa distribution; cp. the map in the centre of figure 3 for the baseline climate.

1. The sensitivity analysis showed
considerable impacts of changes in temperature
and precipitation on the distribution of palsas
(figure 3). Decreasing precipitation expanded
the areas with predicted palsas in all directions,
whereas the decreasing temperatures of -2°C
resulted in an expansion to south-eastern
directions of the current distribution only. An
imposed warming, on the other hand, reduced
the palsa distribution from north-eastern and
southern directions towards the centre of the
current distribution with increasing
temperatures. The negative effect of increased
precipitation was similar from the margin of the
palsa distribution in all directions.

2. A critical climate change was reached with increased temperatures of more than 3°C, for which our
model predicted the total disappearance of palsas in the study area. However, the reduction in areas
suitable for palsas is considerable already with smaller temperature changes: the number of palsa
carrying grid cells was reduced by a half with 1°C and to less than one fifth with 2°C warming (figure 4).
Also, increases in precipitation led to considerable loss of palsa. Temperature and precipitation
changes were studied separately in the sensitivity analysis; a combination of both changes might still
intensify the impact.

3. GCM-based scenarios showed reductions to less than half of the current palsa areas already by the
2020s for all seven GCMs in both SRES A2 and B2 emission scenarios (figures 5 and 6). Two
scenarios predicted the total disappearance of palsas by the 2050s; for the 2080s, only one scenario
showed areas with palsas.
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Figure 3: Temperature and precipitation sensitivity of
the palsa distribution model. Changes were applied to
the baseline climate 1961-1990. The predictions (black
grid cells) are shown next to the observations (red).

Figure 4: Modelled number of grid cells with palsa occurrence for changes in
temperature and precipitation.

Figure 5: Palsa prediction for the 2020s according to four GCM-based climate
scenarios, ECHAM4/OPYC and GFDL both for SRES A2 and B2 emission
scenarios. The predictions (black grid cells) are shown next to the observations
(red).

Figure 6: Modelled number of grid cells with palsa occurrences according to
climate changes scenarios of 7 GCMs, SRES A2 and B2 scenarios, for the
2020s, 2050s and 2080s.


