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G lacier varjation in the Kukesu R jver Basin durin€1963—2004
based on ran ote sensing data and (5 IS technues

GAOWenvd — LIzZhongqit?  LIKaiming  ZHANG Ming jui
(1 Collge of Gergraphy and Enviromm entScience Norhwest Noma]Univesiy [anzhou73007¢9 Ganst Ch ine’i 2 The State Key [ahoratory of
Cwospheric Sciencesy Tianshan Glaciolgica] sta ton Cold and Arid Regjons Enviroom ent and Engineering Research Istitufe Chinese

Acadeny of Scicncgs Lanzhou730m0 Gansu China)

Abstraczt Research on glacier change has been [inited n Chna Chinese Tianshan Mountains despite the fact Hat
the nunper of 8laciers in the Tianshan Moun@ains is the pest anong aJjmountan ranges n Ching and the glaciers
n this region provide very mportantwater resources Ppr Jocal] econamic development and drinking water for man
use Most of the research on glaciers n the Tianshan Mountains js jn east and west Tianshan Mountans put not n
the middle of the Tianshan Mountans Durng the Past severa] decade,s most glaciers are n a state of rapid retrea
ting due © clinate waming The 8laciers of KukesuR iver Basin at the headwaters of the YiliR iver were sejected
as the sudy area Based ony, 50 000 t©Po8mphic maps n 1963 ASIER mmote sensing da@ inpgo4 and d Bital
elevationmade] DEM), the study area Ppr glacierswas extracted bY using the ramote sensng inage processing and
anayzing me&lod and the changes of glaciers in the sudy area were analyzed under the support of the geograph
nfomaton systams technopg The results ind cate that he amplitude of the whole change of glaciers n Kukesu
RiverBasin is |aige and 8laciers in this basin have retreated rapidly during the stwudy Period from 1963 02004 In
the sludyper'pd te tota] area and ice volme {or the investigated glaciers have reduced by 18 9% ando, 8%, the
average area and ice volune {or ind vidua] glaciers have reduced by 1, 2 ? andg 08 k? The Paper analyzed
the reasons of the Jaige change rate of 8lacers and the results ndicat that the Jaige change rate of glaciers is
caused bY the laige proportion of snal]l £kc ers whose ghcers snalker than | Kkt account for nearlySO% n tota]
glaciers mKukesu River Basin Moreover the resujts shov that the lar€er the 8laciers are the h Bher tie anp Jitude
of the ahlatpn i pbut the reduced rate s lower Conversely the oPPosjte may alo be true Furthemore the re
duced rate of areaw i, increasing altitude hecanes lover At the sane ting the d stribu tion characteristes of Pa
tia] stucture Ppr the glacierswere analyzed n the Kukesu R ver basip and the results show hat hose Epcers with
area franq 1 ko 10, 5 kn? have the highest degree of response 1o c]inate Chang,e and nmne of eleven disappPeared
glaciers in Kukesu R iver Basn are in this area range Meanwhile the ablation of ghciers wih area fran | lat 105
Kkt account for the Ja€est percentage of the t0#] aplation Fha]l}’ based on the fracta] theory the fiure changes
were analyzegd it shows hat themeltng rae of glaciers i the study area wi|] rmaipn high affected by he climae
wam ing which ismainly caused by the area and length changes of these ghcgers

Keyw ord§ Kukesu R jver Basip glacier Chang’e ran ote Sensing geoBraphic mfomatpn SYS‘[E(I;I fracta]



