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Abstract

In a previous paper, we modified some sub-models of BIOMES3 to be applied to 1 X 1 km mesh data
in order to increase the accuracy of simulation.

Using this modified model, we estimated potential natural vegetation distribution under climatic
change using 4 types of GCM experiment data. GCM data that can be used presently have rough
spatial resolution, so it is difficult to estimate the effect of climatic change at a local scale. Therefore,
we used GCM data around Japan that was interpolated to a 10X 10km mesh.

We calculated the NPP, and predicted the distribution of potential natural vegetation and its
vulnerability for the 2020s, 2050s and 2080s. Results from the simulation indicated the possibility of
60-100% increase of NPP in the 2080s. The increase in NPP was explained by the increase in air
temperature and the concentration of CO,. Potential natural vegetation in Japan would be affected
over a wide area by climatic change. In particular, the alpine plants/subalpine conifer forest area
would decrease. In mixed forest in the Hokkaido area, where broad-leaved deciduous trees and
conifer trees coexist, broad-leaved deciduous trees would become dominant. Broad-leaved evergreen
forest area would expand, and the subtropical forest would to a prior species along the coastline of
western Japan.
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Fig. 1. Estimated NPP map using nomals.
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Fig. 3. Estimated potential natural vegetation distribution using nomals.
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Fig. 2. Increasing rate of NPP using each GCM data set. The percentage of NPP projected by GCM
data to second mesh climate data.
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Fig. 4. Predicted potential natural vegetation distribution using each GCM data. The legend color is the
same as for Fig. 3. -
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Fig. 5. Change of vegetation type ratio using each GCM data set. A :CGCMI, B:CCSR-98, C:
CSIPO-Mk2 and D : ECHAM4/0OPYC3. € : Alpine plants and subalpine conifer forest, [] : Conifer
and broad-leaved mixed forest, A : Broad-leaved deciduous forest, Il : Broad-leaved evergreen forest,
@ : Subtropical forest.

Table 1. Comparison between estimated vegetation type under the current climate and projected
vegetation type under each scenario. a : Alpine plants and subalpine conifer forest, b : Conifer/
broad-leaved mixed forest, ¢ : Broad-leaved deciduous forest, d : Broad-leaved evergreen forest, e :
Subtropical forest.

Change of projected vegetation type (%)
CGCM1 CCSR-98 CSIRO-Mk2 ECHAM4/0OPYC3
a b c d e a b c d e a b c d e a b c d e
a 2.8 41.0 56.1 0.0 0.0 19.350.5 30.2 0.0 0.0 4.2 18.4 76.9 0.5 0.0 10.859.0 30.2 0.0 0.0
2002b 0.0 1.0 99.0 0.0 0.0 2.934.4 62.6 0.0 0.0 0.0 0.0100.0 0.0 0.0 5.0 9.4 85.6 0.0 0.0
¢ 0.0 0.0 57.742.3 0.0 0.0 0.0 69.330.7 0.0 0.0 0.0 28.871.2 0.0 0.0 0.0 49.750.3 0.0
d0.0 0.0 0.098.1 1.9 0.0 0.0 0.098.8 1.2 0.0 0.0 0.092.6 7.4 0.0 0.0 0.098.8 1.2

205217 77.8 0.0 0.0 3.840.1 56.1 0.0 0.0 4.2 18.4 76.9 0.5 0.0 4.727.4 67.5 0.5 0.0
b0.0 0.4 99.6 0.0 0.0 0.5 0.9 98.6 0.0 0.0 0.0 0.0100.0 0.0 0.0 1.9 0.3 97.8 0.0 0.0
2050 50 0.0 43.556.5 0.0 0.0 0.0 64.535.5 0.0 0.0 0.0 28.871.2 0.0 0.0 0.0 42.157.9 0.0
40.0 0.0 0.095.1 4.9 0.0 0.0 0.098.8 1.2 0.0 0.0 0.092.6 7.4 0.0 0.0 0.097.5 2.5
200 9.0 8.6 1.4 00 4.218.4 769 0.50.0 2.8 09 94.3 1.9 0.0 0.5 0.5 85.413.7 0.0
b 0.0 0.0100.0 0.0 0.0 0.0 0.0100.0 0.0 0.0 0.0 0.0100.0 0.0 0.0 0.0 0.0100.0 0.0 0.0
2080 . 40 0.0 28.271.8 0.0 0.0 0.0 28.871.2 0.0 0.0 0.0 24.076.0 0.0 0.0 0.0 10.189.9 0.0
d0.0 0.0 0.090.79.3 0.0 0.0 0.092.6 7.4 0.0 0.0 0.092.3 7.7 0.0 0.0 0.096.1 3.9
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