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Spatiotemporal Pattern, Trend, and Influence of Glacier Change in

Tibetan Plateau and Surroundings under Global Warming

WANG Ninglian**  YAO Tandong'** XU Baiging'” CHEN An’an™ WANG Weicai'’
( 1 Center for Excellence in Tibetan Plateau Earth Sciences, Chinese Academy of Sciences, Beijing 100101, China;
2 Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100101, China;
3 College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China;
4 Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Xi’an 710127, China )
Abstract Glaciers, an important part of Asia’s water tower, are extremely sensitive to climate change. The study on the
spatiotemporal pattern of the changes of the glaciers in the Tibetan Plateau and surroundings in the context of global warming is helpful
to identify the main water storage and supply areas of Asian Water Towers, which is of great significance for the rational planning
and utilization of water resources. Through comprehensive analysis, it was revealed that the “Karakoram anomaly” might expand in
different degrees to the Western Kunlun Mountains and the Pamirs, while the glaciers in the other parts of the Tibetan Plateau and
surroundings were in an accelerated melting state recently. Moreover, we also illuminated the influences of the changes of the glaciers
over the past 50 years and in different climate scenarios in the future on the basin water resources and sea level rise, and pointed out
that the glacier observation and investigation should be carried out systematically, and a climate-ice-hydrological processes coupling

model should be set up, in order to accurately assess the glacier melt water resources, which is an important basis for the green silk road
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construction.

Keywords  Tibetan Plateau and surroundings, Asian Water Tower, arid region, glacier melt runoff, global warming, water resources

ETEH  BARFHIK. 19915420015 4 & B A5 KRR F XKL 5 LA LA 5 74
KA L F Ao £ 545, 2002—20034F £ £ BK ZEN 2 RF A EMA L AR P
SR FHEEEAR I EZNFRGAMETRILILR. KN BIEKFR. KAB 52
REMHRL, BHALSTEMHFREEELFHAELER (AL) “ZHEZHAAETRE

G2 A2 HEIRT A B MR T4, E-mail: nlwang@nwu.edu.cn

WANG Ninglian  Professor at Northwest University. He received his M.S. degree and Ph.D. degree
from Cold and Arid Regions Environmental and Engineering Research Institute of Chinese Academy of Sciences (CAS) in 1991 and
2001, respectively, and did postdoctoral research work at Byrd Polar and Climate Research Center of Ohio State University, USA
during 2002-2003. His research interests include climatic and environmental records in ice core, glacier changes and water resources,
cryosphere and global change. He is now participating in the research work in the CAS Strategic Priority Research Program of Pan-

Third Pole Environment Study for a Green Silk Road (Pan-TPE). E-mail: nlwang@nwu.edu.cn

kiR FEMFRKEE, FoRFTRSRESHFLEHLAAK. FEAF R
REFAEER (AL) “ZHEHMARTNEGE2AZHER BHAAFR. TH
FHBRARAEBFR, “HZMFN (TPE) " BRHXIEH. KWAFFESHRA
FERMRT, LR GRLTA RSB L T RARAIH TR ARELINAE LR
HBREEZRBEVERZTRSHRANELUREREFNIZIRG ), AEBEH KBRS
RAZLENAFIFE REA BB T RS RESFRERRE T TR2AFRIE; LAw
TPEE FR it X423 7 B FR A ik 2 R AF AR B9 B 3R A A X300 % %, 3o €28 R A &AL G4 Nature.
Science. Nature Climate Change~ Review of Geophysics~ BAMS% B Fr BB FI Lo 20174 B 12 3 3 /R 7k F= 31

¥ HE 70 7 @ BT AR b 69 K 32 35 4 Ao % . E-mail: tdyao@itpcas.ac.cn

YAO Tandong Member of Chinese Academy of Sciences (CAS). He is also the Chair of the Second Tibetan Plateau Scientific
Expedition and Research program (STEP) and Pan-Third Pole Environment study for a Green Silk Road program (Pan-TPE), Chairman
of the China Society on Tibetan Plateau (CSTP), Co-chair of Third Pole Environment (TPE) Program. Yao Tandong has been focusing
and internationally acknowledged of his study on glacier and environment on the Tibetan Plateau. He has carried out different programs
relating to environment in the past 30 years. His research has been published in Nature, Science, Nature Climate Change, Review
of Geophysics, BAMS, etc. One of his recent works reveals that, under the impact of global warming, glaciers in the Tibetan Plateau
and surrounding regions are retreating rapidly and spatially different because of the interaction between the Indian monsoon and
westerlies, with the most rapid retreating in the southeast Tibetan Plateau and the least retreating in the northwest Tibetan Plateau. He
has successfully organized many international conferences and workshops, as well as several major national and international research
programs. Among them, the TPE program has been internationally influential. He has been awarded the Vega Medal for his pioneering

work on the Tibetan Plateau glacier and environment in 2017. E-mail: tdyao@itpcas.ac.cn

WiEmE: LA

1232120194 - #3445 - £118



