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3

Table 3 Changes of glaciers n represen ative regions n W esiem Chna during the past fev decades monibored by remoie sensingm ethod

km? /km? %
1956 ~ 1990 170 162 8 43. 3 -7.840.2 -4 8 0 137
1962 /1963 /1964 ~
—+ - -
1989 /1999 2000 960 2382 6+119. 1 11340 6 47 224 (37
[21 3L 2]
1966 1968 /1969 11970 /1980 ~
+ ~236 + . 133
1999 2000 2001 2572 72824218, 5 23647 1 32 387 .
[34) 35
1960 1975~ 1999 753 1889 7494, 5 -188 1494 -100 198
1968 ~ 1999 565 2707 34243, 7 ~11L 1+10 -4 1 85 134
5020 14424, 4 £679 —654.34272 -45 894
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Fig 4 Reteat annual percentages of ghcier areas in river origin region and mountainous region ( a)

and the distrbu tion ofmonibring sites( b)

( APAC). 3 :A  (APAC< 0.1% /a)h B (0.1%<<
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(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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GLACIERS IN RESPONSE TO RECENT CLMATE W ARM NG INWESTERN CHINA
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D ing Yongjian® Li ]ing® Shangguan Donghu;D Zhang Yonig;\D

Absftract

G laciers in China are prinariy bcated in the QinghaiXizang (Tibet) Plateau and surmounding high
mountains The China G lacier lventory (CG1) indicates that there awe over 46377 glaciers in Wesem China
accounting for 52 percent of he total area in Central A sia M eteorobgical records indicate that air temperature in
W estern China has risen by Q 2°C per decade and the 1990s is lkely the wamest decade of the millennim;
smilarly mostofW estem China also has seen an ncrease in precipitation during the past 50 years for example
precipitation ncreased by 18% during the hst half of he last century in nortwesem provinces Using ranote
sensing and G eographical Infom ation System (G IS) methods we havemonibred the changes over5000 glaciers in
he past 50 years We conclude hat 82.2% of all the monitored glaciers retreated while he remaining glaciers
were enhanced It should be mentioned that he enhanced glaciers were not necessarily enhanced over the en tire
obsewational period in the past wo decadeswhile regional clmate wam ng has been much evident many of he
once expanded glaciers stared to etreat As awhob glaciers that have been monitored show a bial ara bss of
4.5% fran the lae 1950s to he hte 1990s Investeation on glacier changes over the past few decades reveal sme
regional differences which ismainly attributed to different dynan ical responses of glaciers w ih different sizes and
physical properties along w ih clinate changes of hat region For exanple glaciers in centml and norbw estem
parts of the Q inghaiX izang P hteau were relatively stable while hose n mountains surounding he Plateau
experienced extensivewastage It is concluded that stong wam ing and reduced p ecipitation are lkely key drivers
for the extensive reduction of ice cover in the easkem and southern parts of the Plateau In contrast 1mecent cooling
n he northwestem and central parts of he P lateau may partially explan the relatively stable condition of those
glaciers The modestwam ing trend and ncrease in precpitation in the southeasem part of the Plateau coul
account for the modest changes n glaciers there A lthough precipitation has increased in Northwest China
(Tianshan Q ilian Shan Eastern Panirs and so on), the stong wam ing may be the principal factor driving
glacier metreat although hige glaciers with heavy debris coverng their abhtbn areasmay also contribute o the
variations of ice extent in the region G lacier recession is a key factor in the variability of water resources in the arid
river sysim s of NortlwestChina The recent increase n dischage of hese rivers may be partially ®lated to he
ncrease in glacial mnoff caused by loss of ice during glacer retreat A lhough the glaciers thatwe ( and others)
have m onitored account foronly 10% of the total number and 24%) of the total awea of glaciers n China our wesu lts

may be extrapolated to infer glacier changes n various mountain regions ofChna

Key words G lacier change clin ate wam ng W estem China



