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[ Background J [ Climatic effects of land use change in the 20th century J [ Feedbacks of forest cover change on climate for 2071-2100
In the NEESPI Regional Focus Research Centre for Non-boreal Eastern Table 1. Land cover change in Hungary (2000 vs. 1900)
Europe, Sopron, researches are focusing on the climatic tolerance and Land use type 1900 2000 tlﬁlre%uon of
distribution of zonal tree species at the xeric forest limits (Matyas et al. e changes
2009). These limits at the planar border zone between closed forest and Forest 12.50% 2107 % L] « For 2071.2100. the broected rate of
woodlands (forest steppe) are determined primarily by climatic aridity Urban 243 % 5.69 % T e (dT2m5 andp d] ing (dP) of
and are especially vulnerable. Grassland 15.99 % 9.53 % i 9 el
summer is the largest in the southwest

In the last decade a direct link has been shown between recurrent Cropland 61.0% 56.8 % | part of the country (figure 4). 0P <=-25% and 3.5°C < dT2m
summer droughts and health status of beech at their lower limit of Vineyard 249 % 1.51% 3 dP <= -25% and 3.0°C < dT2m <= 3.5°C
distribution (Berki et al. 2009). Water 2.26 % 1.86 % 1l _ dp <:_-20% .

Wetland 3.0 % 112 % ﬂ Figure 4. Reglons, affected the most by warming
Not only the distribution of forests is determined and limited by climatic - i : ° and drying (2071-2100 vs. 1961-1990)

conditions, but also vegetation feeds back to the atmosphere.

1900 5 : 2000
Research efforts are focusing on following questions: 3y o R,

*What have been the climatic effects of land use change in the 20th
century?

* Can increase or decrease of future forest cover alter the projected
climate change signal?

[ Applied data and methods }

Land cover databases
« for 1900:
« 3rd Military Mapping Survey of Austria-Hungary,
« Synoptic Forestry Map of Hungarian Kingdom (1895)
« Database of Hungarian Central Statistical Office
« for 2000: CORINE 2000 land cover database
Land cover change scenarios for 2071-2100
« deforestation (forests replaced by grass)

« maximal afforestation (deciduous forests over the whole country)
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Models

*MM5 NCAR/Penn State Figure 3. Spatial distribution (left) and country mean (right) of temperature change in Hungary Figure 6. Change of the 30-year summer mean of surface temperature
: . for the deforestation (left) and maximal afforestation (right) scenario

mesoscale meteorological model due to land use change (2000 vs. 1900) (left) (right)

. . (Forest cover change experiment vs. reference land cover)
« Regional climate model REMO
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‘ (Jacob et al. 2001) Conclusions J « If the whole forest cover is replaced by grass, surface temperatures are simulated
| to be higher, especially at the forest/steppe limit, which enhance the warming due
« Different land use change i
Q | ceenes Eve hEen usegd a6 g « Climatic effects of land use changes are not negligible (especially on regional scale). to climate change
| cower input for MM5 (in 1900 and + Daily mean temperatures were 0,14 higher in 2000 than in 1900in Hungary. + Maximal afforestation results in lower surface temperatures due to the
\ 2000) and REMO (for 2071-2100) + In urban areas (e.g. Budapest) the changes are more significant. evaporative cooling effect, which can mitigate the projected climate change signal
Figure 1. A;alysed region: Carpathian Basin for the whole country.
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