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Fig.2  Schematic demonstration of glacier debris flow

formation ( modified in terms of Young)
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Abstract; China — Pakistan international Karakoram Highway ( KKH ) was built through the west Karakoram-
Himalayan region, where distinct landscape feature in valley floors, separating glacier landform at high upslope and
peaks from arid-semiarid climate at low valley. The geo-environment of highway is characterized by its regional
monsoon climate, summer accumulated snow precipitation, extremes of precipitous valley relief, frequent
earthquakes, valley-localized glacier movements and tracts of extreme storms, which makes KKH suffered from
heavy geohazards and markedly as one of the most dangerous plateau highway in the world. Regrettably, due to
geopolitics blockade and traffic inaccessibility, there was almost no special scientific investigation into the glacier
debris flow along the Highway. Based on more than ten years of field work and historical literature review, this
study comprehensively analyzed and outlined the behaviors of glacier debris flows in the Highway.

It found following facts: (1) Glacier debris flow along the Highway could be grouped into three types in terms
of altitudes and genesis, namely glacier ( snow) melting debris flow, ice avalanche debris flow and ice lake
outburst debris flow; (2) The distribution of glacier debris flow could be zoned in line with varied positions of
altitudes, roughly, rainfall debris flow zone and glacier debris flow zone. Glacier debris flow zones could be
subdivided into glacier-rainfall mixed debris flow zones, glacier lake outburst debris flow zones, and freeze-thaw
debris flow zones; (3) The active status of the glacier debris flow would not change in the short term, but it is quite
possible that in case external conditions change abruptly, such as extreme rainfall, debris flow disasters would erupt
on a large scale at irregular intervals, posing great threats to the safety of KKH, and would get worse in case of
localized storm attacking the Highway; (4) It is imperative to take steps toward engineered control and prevention of
glacial debris flow along the Highway. Close attention should be primarily paid to the debris flow gullies around
Pasu Mustaghs and Gujerab Mustaghs, such as Ghulkin glacier at K676 +450 and Gujerab Glacier at K677 + 660 ,
most of which have been of high risk of massive outburst of debris flow, and engineering fortification should be
considered. This paper would provide a background understanding and data support for the study glacier debris flow

along KKH and ensure local geohazard control on the China — Pakistan highway.
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