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Various vegetation types are distributed in African continent, and those are results of interaction between land surface an
the atmosphere. In particular, precipitation change strongly affects vegetation. Vegetation has a system, 'climate memory’, the
holds effect of precipitation anomaly even after it has been occurred. Vulnerability is also important concept for prediction of
vegetation change because it is used for indicator of ecosystem stability. In this study, we applied a dynamic global vegetatio
model, SEIB-DGVM, to African continent and examined the effect of precipitation change on vegetation structure (e.g., LAI
and tree height) and carbon / water balance. Then, we examined the vulnerability of vegetation among seven sites using tt
Sensitivity Index and Resilience Index. In the model, spatially explicit virtual forest is placed; growth, competition and decay of
individual trees can be calculated. Input data is daily climatic data from 1979 to 2004 obtained from NCEP/NCAR reanalysis
data. The spatial resolution of this data was coarse«@93lobal points); thus, the data was linearly interpolated for targeted
site. However, NCEP/NCAR precipitation was corrected by monthly precipitation data by GPCP. The atmospheon -
tration was set to 358.6 ppm, which is the global mean from 1979 to 2004. We selected the seven sites in African continent fron
CarboAfrica. Climate memory and vulnerability for precipitation change was differed among the seven sites and it was thought
as characteristics for each site. It caused by differences of climate zones, biome and plants characteristics (such as the root der
in each site.
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Different processes can be responsible for mean precipitation changes under increased greenhouse gas conditions, includ
the direct effect of air temperature change on saturation vapor pressure, but also changes in surface evaporation, relative humid
and large-scale atmospheric circulation. In this study, we analyze precipitation changes simulated by the IPCC-AR4 models be
tween the last two decades of the 21st and 20th centuries based on the A1B scenario. Using daily output, the climatological-me:
moisture flux divergence and surface evaporation terms at every grid point are decomposed into contributions from the individue
factors mentioned above, in order to access their relative contributions and their seasonal and geographical dependency. Ea
results indicate that all the contributions are important for understanding mean precipitation changes in the models.
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WATER BALANCE OF GLACIERIZED CATCHMENTS IN BOLIVIAN ANDES
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The continuous worldwide glacier retreat since 1850s rapidly and greatly affects the availability of fresh water, for domestic,
agricultural and industrial use in the regions where depend on glacier-melt. The situation is particularly acute in South America
which has about 99% of worldwide tropical glaciers in Andes Mountains. In the joint project "GRANDE (Glacier Retreat impact
Assessment and National policy DEvelopment)”, Glacier Condoriri, Tuni and Huayna Potosi in Cordillera Real (68.12W, 16.13S)
are under study as which are the main water resources of human consumption and hydropower generation for the city of La Pz
and El Alto in Bolivia.

In this study, glacierized area change in Cordillera Real was observed using semi-automated method extracted from Lands
Thematic Mapper (TM) scenes from 1980s to 2007 using a band ratio as TM4/TM5. The analysis results illustrated that the
glacier melting process is accelerated in the past 20 years and disappearing around 2030 to 2050. Meanwhile, based on limit
meteorological and hydrological data, water balance in this region was analyzed. The results proved the glacier melting accele
ation observation and how glacier melting water behaved as major water recourse in the study region. Among all 3 glacierize
sub-catchments, Condoriri has the biggest runoff coefficient (runoff depth (mm) / precipitation (mm)), which was as high as 2.02
in 2004 to 2005, while Tuni has the smallest runoff coefficient, which was 1.39 in 2004 to 2005. However, the area of Condoriri
and Huayna Potosi each is more than twice as much as Tuni. According to the percentage lost of Tuni glacier observed in th
latest 20 years, Tuni is predicted to be the first disappeared.

0O 0000 : glacier, water balance, Landsat, band ratio
Keywords: glacier, water balance, Landsat, band ratio
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