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ABSTRACT

We have estimated natural beech forest decline at Tanzawa mountains spreading over Kanagawa, Yamanashi and
Shizuoka prefectures, in which the decline has become a serious problem since 1980s, using multi-temporal 8day-
composite data obtained from MODI S aboard the Terra satellite, AMeDAS datain 2007 and GDEM (Global Digital Elevation
Model) obtained from ASTER aboard Terra. The NDVI (Normalized Difference Vegetation Index) and WDI (Water Deficit
Index) maps, which indicate vegetation density and the difference of transpiration rates between similar vegetation density
areas, were derived from these data and compared with an existing mortality-map of beech forests at the study areain order
to verify their accuracy. To produce WDI-map, we calculated maps of air temperature using AMeDAS data and GDEM.
The interpolation method using the environmental lapse rate calibrated air temperature maps with the good accuracy of
RMSE = 0.49K. The WDI-map could detect the mortality more accurately than NDVI-map in summer although both maps
were effective in spring. Considering the characteristic of WDI, the index detects forest decline inducing the reduction of
transpiration rates caused by air pollution and water deficit. Therefore WDI could be expected as an index for monitoring
vegetation decline.
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Fig. 1 Location of the study area. The dotted line in the lower
figure indicates Tanzawa-Oyama Quasi-National Park where
serious beech forests decline is reported.
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Fig. 2 Flow chart of the image processing. MODO9A1 and
MOD11A2 are MODIS data. AMeDAS data have daily
temperature values and their altitudes. GDEM is Global
Digital Elevation Model obtained by ASTER. Ts is surface
(soil and canopy) temperature, Ta is air temperature. Ground
truth data is GIS-data of beech forest’s mortality in Tanzawa
mountains (Yamane et al., 2007b).
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Fig. 3 Definition of WDI. The plots are calculated from the data
of May 1 to 9 in 2007. This trapezoidal shape shows
the difference in potential evapotranspiration under each
vegetation density. The WDI at point C is given by 1-BC/AB,
as shown in Eq.(3).
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Fig. 4 Ta-map (the average of July 28 to August 4 in 2007)
calculated by AMeDAS data and GDEM data.
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Fig. 5 NDVI and WDI-map calculated from MODIS composite data obtained from July 28 to August 4, 2007. White pixels are

no data area deleted by the cloud masking.
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Fig. 6 Values of NDVI and WDI in areas classified as low, mid. and
high by the ground truth data in spring and summer. Columns
marked by different letters are significantly different at p <
0.05 according to LSD, one-way ANOVA. Error bars show
the standard error of the mean (SEM).
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