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Abstract Human activities have modified the Earth’s climate through emissions of greenhouse gases and land-use and
land-cover changes (LULCC). To investigate the impacts of LULCC under different greenhouse gas concentrations (GHG)
on regional climate, several numerical experiments are performed using the fully coupled community earth system model
(CESM). Results are as follows. Under the concentrations of greenhouse gases around 1850, the LULCC lead to increases
in precipitation in central and eastern Europe, while under concentrations of greenhouse gases around 2000, the LULCC
lead to decreases in precipitation in central and eastern Europe. Under the increased GHG concentration, LULCC lead to
changes in the atmospheric circulation from convergence to divergence and decrease the air temperature and moisture
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content. These changes play a dominant role in determining the net impact of LULCC on regional precipitation.

Keywords Increased greenhouse gas concentration, Land use and land cover changes, Regional climate
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Fig. 1 Changes in the May—September mean leaf area index of (a) potential vegetation and (b) current vegetation, and (c) between experiments with potential

and current vegetation
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Fig. 2 Under greenhouse gas concentration levels of (a) 2000 and (b) 1850 the LULCC-induced changes in precipitation (LULCC, Land Use and Land Cover
Change) and (c) their differences in warm season (May—September): (a) Experiment C2—P2 (scheme C2 minus scheme P2); (b) experiment C1-P1 (scheme C1

minus scheme P1); (c) experiment C2—P2 minus experiment C1-P1. The regions with slashes are areas where the changes are significant at 0.05 level
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Table 2 Fractional changes of CLM (Community Land
Model) plant functional types between current and potential
vegetation maps over Europe (0°-50°E, 38°N-60°N)
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Fig. 3 Under greenhouse gas concentration levels of (a) 2000 and (b) 1850 the LULCC-induced changes in 850-hPa wind field and (c) their differences in

warm season (May—September): (a) Experiment C2—P2; (b) experiment C1-P1; (c) experiment C2—P2 minus experiment C1-P1
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Fig.4 Under greenhouse gas concentration levels of (a) 2000 and (b) 1850 the LULCC-induced changes in specific humidity and (c) their differences in warm
season (May—September): (a) Experiment C2-P2; (b) experiment C1-P1; (c) experiment C2—P2 minus experiment C1-P1. The regions with slashes are areas

where the changes are significant at 0.05 level
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Fig. 5 Under greenhouse gas concentration levels of (a) 2000 and (b) 1850 the LULCC-induced changes in 850-hPa air temperature and (c) their differences
in warm season (May-September): (a) Experiment C2-P2; (b) experiment C1-P1; (c) experiment C2—P2 minus experiment C1-P1. The regions with slashes are

areas where the changes are significant at 0.05 level
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Fig. 6 Longitudinal cross sections of wind field and air temperature averaged over 25°E—50°E under greenhouse gas concentration levels of (a) 2000 and (b)
1850 the LULCC-induced changes and (c) their differences in warm season (May—September): (a) Experiment C2—P2; (b) experiment C1-P1; (c) experiment
C2-P2 minus experiment C1-P1. The shaded indicates changes in air temperature, the regions with slashes are areas where the changes in temperature are

significant at 0.05 level
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Fig. 7 Longitudinal cross sections of specific humidity averaged over 25°E—50°E under greenhouse gas concentration levels of (a) 2000 and (b) 1850 the
LULCC-induced changes and (c) their differences in warm season (May—September): (a) Experiment C2—P2; (b) experiment C1-P1; (c) experiment C2—P2
minus experiment C1-P1. The shaded indicates the changes in specific humidity, the regions with slashes are areas where the changes in specific humidity are

significant at 0.05 level
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