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Fig. 1 A map showing the sampling points in the Glacier

No. 1 at the headwaters of the griimqi River
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Fig. 2 The 8'®0 in surface snow/fim changing
with altitude in the Glacier No. 1 at the

headwaters of the griimqi River
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Table 1 The gradient sampling day and classification of the surface snow/fim
in the Glacier No. 1 at the headwaters of the griimqi River
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The Temporal and Spatial Variations of the 80 in Firn of the Glacier
No.1 at the Headwaters of the griimqi River during Summer
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Abstract The 80 in the surface and near-surface firn
layers of the east breach of the Glacier No. 1 at the head-
waters of the griimqi River was measured from June to Ju-
ly 2000. Then its variation with altitude and time the
temperature effect of the stable isotope and the effect of
melting and evaporation were analyzed.

No altitude effect was found in such a small glacier
showing that precipitation on the glacier was originated
from the cloud cluster with same condensation level.
Moreover the anti-altitude effect namely the 8'30 in fim
increases with altitude was found sometimes. Such a
phenomenon is related to the strong melt and evaporation.
Because meltwater generates mainly in the upper part of
snow/fim 5 c¢m in depth and because the loss of mass
due to evaporation occurs mainly on snow surface the
surface mass is progressively replacing under continuous
melt and evaporation. Therefore the 8"0 in a sample of
surface firn at different time probably comes from different
precipitation processes. Usually the melting and evapo-
ration at low altitude are stronger than that at high alti-
tude. Therefore the surface firn at low altitude is maybe

the outcome of earlier precipitation event after strong melt

and evaporation.

The stable isotopic fractionation generated between
gaseous and solid owing to evaporation and between liquid
and solid owing to melt makes the stable isotope in the
surface firn enriched. The stable isotopic composition in
the meltwater from upper snow/firn layers influences that
in the lower snow/firn layers. As the 80 in the upper
snow/firn layers was low the 8'%0 beneath the upper lay-
ers decreases with time progressively and vice versa.

The analyses display that there were all the positive
correlations between the 80 in the sampling series with
three time lags and the mean daily temperature in snowfall
day to a certain degree. The correlative coefficients reach
0.70 0.73 and 0.67 respectively. However the cor-
relations have shifted owing to melt and evaporation. The
ratios of 8'®0/temperature gradient are 1.0036 0.6757

and 0.4938 K~'
with the delay of sampling time. It is revealed that the

respectively  progressively decreasing

temperature-sensitivity of the 80 in firm of the glacier
during the melt season is decreasing with time and con-
sequently the synoptic and climatic information hid in

snow/firn will change with time.
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