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Abstract Glaciers in the Asian highland, which account for 15% of glaciers worldwide,
have not been well investigated. Japanese young scientists have launched re-
searches for Himalayan glaciers in the 1970s. Our observations in the 1990s
revealed rapid shrinkage of the glaciers. | introduce a basic of glacier fluctuations,
observation methods, changes in Himalayan glaciers and causes of the rapid
shrinkage in this paper.
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Fig.1 Asian highland around Tibetan Plateau. (drawn by NASA World
Wind)
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Fig.2 Concept of glacier mass balance (left) and photo of Dongkemadi Glacier on the central Tibet (right).
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Photo1 Height change in automatic weather station on the top of Gregoriev Glacier, Kyrgyz Tienshan between 2006 (left) and 2007 (right) shown
as an example of stake method.
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Fig.3 Mass balance measurement by stake method.
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Fig.5 Volume changes in Himalayan glaciers. Blue line denotes aver-
age of continuous mass balance records worldwide with their
variability.
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Fig.4 GPS surveys on Gregoriev Glacier, Krygyz Tienshan conducted in 2006 and 2007. Height changes at cross-points of the two measurements
are depicted over Landsat visible image (left). Contour lines are drawn with Shuttle Radar Topography Mission (SRTM). Height changes be-
tween 2006 and 2007 shows height gain at upper elevation by accumulation and lowering at lower elevation by ablation (right).
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Photo3 Changes in Glacier AX010, Shorong region, east Nepal.
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Fig.6 Precipitation patterns for winter-type (blue) and summer-type
(red).
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Fig.7 Sensitivities of glaciers to 1°C warming. Black line denotes a
result from previous study. Blue and red lines denote results
from different precipitation patterns shown in Fig.6. Symbols
are of case studies for Asian glaciers.
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Fig.8 Schematic figure explaining causes of shrinkage of Himalayan
glaciers by warming. Only the process ‘A’ causes melt increase
by warming on Euro-American glaciers.
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