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Abstract. Continental glaciers on the Tibetan Plateau are sensitive to regional and global climate change. Since the industrial revo-
lution, with the acceleration of global warming ( especially in the Northern Hemisphere ) , glaciers in most parts of the Tibetan Plat-
eau have shrunk significantly over the past century. The sediments in proglacial lakes are one of the direct record carriers of glacial

fluctuations, but little is known about how their sedimentation rate (SR) responds to glacier and climate changes, particularly un-
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der the background of global warming. In this study, the '°Pb and '*7Cs activities were used to constrain the age of a core (QY5)
from Qiangyong Co in southern Tibet and to calculate the SRs of the core sediments at different depths. By comparing the SRs of the
core (QY5) with those of the QY-3 core from central Qiangyong Co, the history of glacial fluctuations and its relationship with air
temperature during the last century were revealed. The results show that the average SR of upstream of Qiangyong Co (QY5) is
0.21 cm/a, about double of the centre of the lake (QY-3), but with the same patterns. High SRs are corresponded to warm tem-
peratures, as a direct response to the glacial retreat within the Qiangyong catchment: (1) from 1900s to 1960s, the SR of Qian-
gyong Co increased and fluctuated greatly as a result of the glacial retreat, corresponding to increased temperature in Tibet between
1890s and 1950s; (2) during 1960s—1985 when temperature decreased, the SR was low and stable, indicating stable Qiangyong
glacier; (3) since 1985, the SR in Qiangyong Co increased gradually, as a direct response to glacier retreat under the acceleration
of the global warming. Over a short time scale, the change of the Qiangyong glacier revealed by the SR in the proglacial lake is
mainly controlled by air temperature, rather than by precipitation. However, there is a 5 to 10 years delay of glacier retreat to in-
creased temperature. Due to global warming and the delayed response of glacier retreat to temperature, the melting rate of the Qian-
gyong glacier may accelerate in the next decades, and the Asian water tower will face a new challenge.
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Fig.1 An overview geographical map of the study area (a, b), distribution of Qiangyong Co, Mt. Kaluxung
(Qiangyong glacier) and Mt. Noijinkangsang (c), remote sensing imagery of Qiangyong Co catchment (d),
with two core sites of QY5 (this study) and QY-3 (from reference [27])
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Fig.2 Variations of specific activities of *"Cs (a) and **Pb_(b) in sediment cores QY5 and

Y-3 from Qiangyong Co, and a comparison of *Ph-based age models between the two cores (¢)
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Tab.1 Sedimentation rates at different depths of the cores QY5 and QY-3 based on *°Pb and " Cs activities

QY5 QY-3
Jrik s [A] B
REE/ em U #E/ (cm/a) REE/ em DU #/ (em/a)

B7¢s 1986 4E—T 0~7.5 0.23 0~3.25 0.14
B7Cs 1963 4E—T 0~10.5 0.19 0~5.25 0.11
1375 1953 4E—T 0~15.5 0.23 0~7.75 0.14
B37¢s 1963— 1986 4F 7.5~10.5 0.15 3.25~5.25 0.09
B7Cs 1953— 1963 4F 10.5~15.5 0.45 5.25~7.25 0.2
210py, 1900 45— T 25.0 0.21 11.25 0.11

# T R REEIIE], QY5 1y T 2k 2017 4F, QY-3 () T 3k 2007 4%.
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(from reference [49] ), temperature anomalies in Tibet (c) (from reference [50]),

the sedimentation rates of the cores QY5 (d) and QY-3 (e)
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