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Runoff Characteristics from a Cold Glacier and Climatic Sensitivity on the

Tibetan Plateau
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[ Model calculations are made in order to understand characteristics and response to climate change of runoff from a cold glacier on
the Tibetan Plateau. Twenty percent of meltwater was preserved at the snow-ice boundary due to refreezing because glaciers in the
middle to northern Tibet are cooled enough during the previous winter. This result suggests that it is not suitable to describe runoff
water as same as meltwater at the glacier surface whose procedure has been done well in the previous studies.

[0 Sensitivities to change in meteorolgical parameters revealed that change in air temperature will cause not only increase of melting by
sensible heat, but also drastic increase of melting due to albedo lowering since a part of snowfall changes into rainfall. As additional
result, it was suggested that an increase of precipitation would cause a decrease of contribution of glacier runoff to the total runoff in
the river water.
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00o0o0000000000000000000000000000000O000C0O00O0000O0O00O000O0O000O0000
000o000oO0o0o0o0o0ooo0oO0o0o0oono0oo0o0o0oo0o00o0ooo0ooo0ooo0oo0ooooooo
Oo0o0000000000000000000000O00000000O000O0000O0O0O00DOO00O0000O000000
go0oo0O0o0bO0O00000000000O00000O0O0000000O0O00O0OO0OOO0DOO0O0DOOO0O00O00000O0
00o0o00o0o0obDo0o0o000o000o0o0o0o0oooo0ono0oo0oo0o0o0oo0oono0oo0oo0ooooooon
oobooo0ooo0o0o0ooO0o0o0o0o0oo0ooo0ooo0bD0o0o0onoo0ooo0ooo0oo0oo0oo00oo0oooon
Oo0000000000000D0000000O0000000B000

gooooo0o0o0oooooOooOoOoooobOoOobooOooooon

gbooboooooboboobooooboooboo

100000

goooooooooooooobooooooon
oooooooooooooooboooooooo oooooooooobOOoobobobOOoboooon
oooooooooooooooboooooooo oobooooooooooooobooooooon

J0000o0o0o0000ooo0o0OpDOo00ooooooo0ooooooooooo

[ Graduate School of Environmental Studies, Nagoya University, c/o Hydrospheric Atmospheric Research Center, Nagoya[TTJ{I1T]
joo00000ooo0oooooooooOnooooooooooooon

O Graduate School of Bioagricultural Sciences, Nagoya University, Nagoya [TT1411T]



go0oo0oo0o0O000omoDmomo

0o0o0goonm

TAKLAMAKAN

DESERT
WK /\

GOLMUD

LANZHOU
N

oooooOooooOoOoTGM@OUOoOoOooooOowkKODOoOoOooooooooooooooooooooo
TODO XDOOOOOOOOOODODOOOO0OO00O0oOooooooooooooooooog

Fig. 10 Locations of Tanggula Mountaindd TGOand West Kunlun Mountaindd WK[J, and a map of the drainage basin
including Dongkemadi Glaciers(] TD & XD with gray[l . A drainage boundary, contour lines and rivers are
indicated with a dashed line, thin solid lines and thick solid lines, respectively.
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Table 100 Total, glacierized and no glacierized area of
the watershed observed in this study.
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Fig. 20 Altitudinal distribution of area in the drai-
nage. Glacierized area and non glacierized
area are shown with gray and black,
respectively.
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Fig. 30 Dongkemadi Glacierd] Ta Dongkemadi Gla-
cier: left, Xiao Dongkemadi Glacier: right[]
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Fig. 40 0 Variations of daily wvalues of air
temperaturel] line[d and precipitation] bar[]
in Fig.d adl, and solar radiation] solid line[]
and calculated solar radiation at the upper
limit of atmosphere at the same latitude
[ dashed line0in Fig.[d bdat 5600m a.s.l. on
Xiao Dongkemadi Glacier for a year from
10 October, 1992 to 9 October, 1993.
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Table 200 Meteorological outline obtained at the
5600 m a.s.l. on Xiao Dongkemadi Glacier
for a year from 10 October, 1992 to 9
October, 19930 Fujita and Ageta, 20000
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Fig. 500 Variations of discharg€l] al] contribution ratio
to discharge at BCl b and runoff heighltl c[J
during the period from 1 July to 9 October,
1993. BCO thin solid line[l observed
discharge at Base Camp[] 5060m a.s.1.[Q GL
0 thick solid lined discharge from glacie-
rized area, NGO dashed line(d discharge
from non glacierized area
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Table 30 Discharge and runoff height in each
watershed from 1 July to 9 October, 1993.

itk Fiti A (x 105m3) | HilE (mm we.)
it 156.9 310.7
SR 70.4 442.5
KA LASR DR 86.5 250.1
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Fig. 60 Variations of glacier surface level and ice
surface level at 5600m a.sl. on Xiao
Dongkemadi Glacier for a year from 10
October, 1992 to 9 October, 1993. Observed
values of glacier surface and ice surface are
indicated with cross and triangle,
respectively.
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Fig. 70 Variations of discharge from Dongkemadi
Glaciersd OBS: thick solid line[] and
calculated results considering refreeze

OREF: thin solid lined and no refreeze

ON_REF: dashed

October, 1993.
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Table 40 Discharge from Dongkemadi Glacier in July

and August.
i (X105 m3)
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Fig. 80 Relations among water-mass budget ele-

ments for Dongkemadi Glaciers for a year
from 10 October, 1992 to 9 October, 1993.
O unit: x 10°m?0
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Table 500 Change of meteorological elements needed
to increase the 10 % of discharge from Xiao
Dongkemadi Glacier in 1993 using the
prediction model.

[REH RIS
iR (°0) +0.11
Bk E (mm w.e.) -108
HH (Wm?) +20.2
1R (%) +2.7
JE#H (m s1) -2.6
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Fig. 90 O ifferences among variations of discharge
from Dongkemadi Glaciers for June to
October, 1993 in cases of air temperature 1
O increasel] AT: thin solid linel and
precipitation 10 mm increasel] PR: dashed
lined for 5 days from 18 to 22 June in
comparison with the observed condition
considering the refreeze processd STD:
thick solid linel]
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melting season in 1993; a result of the no
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