® FE 459

Bulletin of Chinese Academy of Sciences Tl

Volume 32 | Issue 9 Article 7

September 2017

Chained Impacts on Modern Environment of Interaction between
Westerlies and Indian Monsoon on Tibetan Plateau

Yao Tandong
Center for Excellence in Tibetan Plateau Earth Sciences, Chinese Academy of Sciences, Beijing 100101,
China; Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100101, China

See next page for additional authors

Recommended Citation

Tandong, Yao; Shilong, Piao; Miaogen, Shen; Jing, Gao; Wei, Yang; Guoging, Zhang; Yanbin, Lei; Yang, Gao; Liping, Zhu; Baiging, Xu; Wusheng, Yu; and
Shenghai, Li (2017) "Chained Impacts on Modern Environment of Interaction between Westerlies and Indian Monsoon on Tibetan Plateau," Bulletin of
Chinese Academy of Sciences (Chinese Version): Vol. 32 : Iss. 9, Article 7.

DOI: https://doi.org/10.16418/j.issn.1000-3045.2017.09.007

Available at: https://bulletinofcas.researchcommons.org/journal/vol32/iss9/7

This Article is brought to you for free and open access by Bulletin of Chinese Academy of Sciences (Chinese
Version). It has been accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version) by an
authorized editor of Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please

contact Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol32
https://bulletinofcas.researchcommons.org/journal/vol32/iss9
https://bulletinofcas.researchcommons.org/journal/vol32/iss9/7
https://doi.org/10.16418/j.issn.1000-3045.2017.09.007
https://bulletinofcas.researchcommons.org/journal/vol32/iss9/7?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol32%2Fiss9%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

Chained Impacts on Modern Environment of Interaction between Westerlies and
Indian Monsoon on Tibetan Plateau

Abstract

The westerlies and the Indian monsoon are the primary atmospheric circulations impacting climate and
environmental changes on the Tibetan Plateau. Our results reveal that both the intensity and extent
influenced by these two circulations display distinct spatial and temporal patterns. Based on both the in-
situ oxygen stable isotope in precipitation and simulation from high resolution isotopic GCM models,
three modes of interaction between the westerlies and the Indian monsoon (the westerlies model; the
transitional model; and the monsoonal model) were founded on the Tibetan Plateau. The lake sediment
further evidence that the extents of three model domains display the temporally change. We also found
three distinct change patterns of glaciers, lakes, and ecosystem on the Tibetan Plateau which
corresponded to three models of interaction between the westerlies and the Indian monsoon. In the
monsoon domain, it is characterized with greatest glacial retreat, widespread reduction in lake area, and
the delay in green-up dates; in contrast, the stable or even increasing glacial volumes, significant lake
expansion, and an advance in green-up dates were found in the westerlies domain; the relative complex
process of glaciers, lakes, and ecosystem occurs in the transitional domain.
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Chained Impacts on Modern Environment of Interaction between

Westerlies and Indian Monsoon on Tibetan Plateau

3

Yao Tandong'?  Piao Shilong"*’  Shen Miaogen'” Gao Jing” Yang Wei'” Zhang Guoqing'” Lei Yanbin"> Gao Yang"’
Zhu Liping” Xu Baiqing'? Yu Wusheng'” Li Shenghai'
(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 Department of Ecology, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China )
Abstract  The westerlies and the Indian monsoon are the primary atmospheric circulations impacting climate and environmental changes
on the Tibetan Plateau. Our results reveal that both the intensity and extent influenced by these two circulations display distinct spatial and
temporal patterns. Based on both the in-situ oxygen stable isotope in precipitation and simulation from high resolution isotopic GCM models,
three modes of interaction between the westerlies and the Indian monsoon (the westerlies model; the transitional model; and the monsoonal
model) were founded on the Tibetan Plateau. The lake sediment further evidence that the extents of three model domains display the temporally
change. We also found three distinct change patterns of glaciers, lakes, and ecosystem on the Tibetan Plateau which corresponded to three
models of interaction between the westerlies and the Indian monsoon. In the monsoon domain, it is characterized with greatest glacial retreat,
widespread reduction in lake area, and the delay in green-up dates; in contrast, the stable or even increasing glacial volumes, significant
lake expansion, and an advance in green-up dates were found in the westerlies domain; the relative complex process of glaciers, lakes, and
ecosystem occurs in the transitional domain.

Keywords westerlies, Indian monsoon, Tibetan Plateau, environmental impact
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research on Chinese mountain ice cores and the Tibetan Plateau Earth System. He identified the three modes of westerly-monsoon interaction
using Tibetan Plateau precipitation stable isotopes, which, as he revealed, directly affect how glaciers and lakes change on Tibetan Plateau
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