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Melt water from mountain area has 
been significant for human activity.

Estimation of historical glacier runoff 
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Neglect change 
of storage in the 
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Yinlaoxia Basin

Calculated  area
Glacier area 
was assumed 
to be constant.



0

1

2

3

1600 1700 1800 1900 2000

D
is
c
h
ar
ge
 f
ro
m
 g
la
c
ie
r 
(×
1
0
8
 m
3
/
yr
)

0

1

2

3

T
o
ta
l 
di
sc
h
ar
ge
(G
l.+
G
l. 
F
re
e
) 
(×
1
0
9
 m
3
/
yr
)

Dunde ice core
(glacier)

Observation
(Yinlaoxia)

Jiuquan
(NCDC)
(glacier)

Runoff from glacier free area

Runoff from glacier free area depends on precipitation.

Characteristic of Glacier runoff

Cold
ＧｌａｃｉｅｒＧｌａｃｉｅｒ Free

Dry Wet

Ice:
Low albedo

Snow:
High albedo

Glacier runoff compared to observation

Drainage area　10009 km2

Glacier area　73 km2 (0.7%)

Temperature increase 

→Increase of glacier melt

→discharge Increase

Precipitation increase

→Glacier is covered with snow.

→Glacier surface albedo become high.

→Glacier melt decrease.

→discharge decrease

Glacier runoff attained about 10% of total runoff.
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Characteristic of runoff from 
glacier-free area
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Runoff from glacier-free 
area depends on 
precipitation.
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Runoff from glacier and glacier-
free area

Calculated runoff at Yinglaoxia basin from ice core data.

Summary

■ Reconstruction the runoff fluctuation 
at Yinlaoxia basin using ice core data.

■ Less annual precipitation
　　→ Glacier free area : Small runoff
　　→ Glacier area : Large runoff        

Glacier runoff →stable water supply　

Role of Glacier

Glacier runoff 
has made up a 

shortage of 
discharge from 

glacier free area.  
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