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Glacier melt response and the extent of contribution of glacier melts towards river flow are unclear in
the context of climate change for major river basins originating in High Mountain Asia. Here I evaluate
glacier melt response to climate change at major river basin scale for 11 basins using glacier melts
estimated by a glacier model. Based on the evaluation, the 11 basins were classified into three types
according to the response of glaciers to climate changes. Furthermore, I add the runoff outputs of
climate models with the glacier melts into a “total runoff” to reveal the hydrological impact of the
glacier melts.

Differences among observed past climate datasets have not yet been described as a cause of
uncertainty in projections of future changes in glacier mass, although uncertainty caused by varying
future climate projections among general circulation models (GCMs) has often been discussed. In
sparsely observed High Mountain Asian, to assess propagation of uncertainty in projection of future
glacier mass balance arising from difference among observed past climate datasets I updated the
calibration method of the glacier model. Using the updated glacier model, the uncertainty in projected
changes in glacier mass was partitioned into three distinct sources: GCM uncertainty, observed past

air temperature uncertainty, and observed past-precipitation uncertainty. Our findings indicate that, in



addition to the differences in climate projections among GCMs, differences among observed past
climate datasets propagate fractional uncertainties of about 15% into projected changes in glacier mass.

Development of new past climate dataset at high elevations is required to reduce the
uncertainty arising from the difference among the observed past climate datasets. Notably, the
exploitation of improved data sets of precipitation is receiving widespread attention. I developed a
precipitation dataset by combining gauge, satellite, reanalysis precipitation datasets to decrease
uncertainties in projecting future changes in glacier mass balance arising from the spread among

observed datasets.



