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Effects of Changed Asian Water Tower on

Tibetan Plateau Ecosystem: A Review

DI Yangping” ZHANG Yangjian"**"  ZENG Hui”® TANG Ze"*

(1 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2 Peking University Shenzhen Graduate School, Shenzhen 518055, China;
3 CAS Center of Excellent in Tibetan Plateau Earth Sciences, Beijing 100101, China;
4 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100190, China;
5 College of Urban and Environmental Sciences, Peking University, Beijing 100871, China )
Abstract  As the “water tower” of Asia, the Tibetan Plateau provides basic water resources for the regional ecosystems. Among the
variety of water resources, natural precipitation is most relevant to ecosystems, and temperature also affects soil moisture availability by
regulating evapotranspiration, thus affecting ecosystem process. From the aspects of community composition and structure, vegetation
phenology, coverage and productivity, and water conservation function by ecosystems, this paper reviewed the series of impacts caused
by changed water resources on the Tibetan Plateau ecosystems in recent years, and the underlying mechanism was further revealed.
The shifted water conditions led to changes in community coverage, species diversity, and relative importance of each species,
thereby driving community succession. The strengthened preseason precipitation advanced spring phenology, and postponed autumn
phenology. The preseason precipitation also adjusted the responses of vegetation phenology to temperature. Under global changes, the
vegetation coverage increased and ecosystem productivity strengthened on the Tibetan Plateau, but with high spatial heterogeneities.
The incongruous changes of temperature and precipitation complicated their effects on vegetation, as exhibited by their distinct relative
determination effects in different areas. Water conservation by ecosystems stems from interactions among soil-vegetation-atmosphere,
which is influenced by climate, vegetation, soil, human activities, etc. The future studies need to pay mounting attentions to the
coupling effects of climates and vegetation cover on water conservation of ecosystems, and also attribute the separate contribution from
each factor.

Keywords climate change, precipitation, Tibetan Plateau, phenology, community composition, water

[RBEF A RRXFERINFARERMEFR L, BIRFT A LREMEST.
E-mail: dyp7619@pku.edu.cn
——
- >
DI Yangping Postgraduate student in Peking University Shenzhen Graduate School. Her research is

E I¢ mainly focused on global change ecology. E-mail: dyp7619@pku.edu.cn

.

-—
O
AN

! J

* Corresponding author

1330120194 - #3445 - £ 115



TMKE TUESREEESRANEMN _

KZE FTREAFRRERFLSTRATHALR, FEMFRIEFE SR ES KL
Ko PEREF LA AR ;L2 EE, BRABFFAF ALK ES, YEAHFR
“EAHE . PAE CFANK P EERBAEAS . FR 0 LR SR
BRI F R RABTES R AN ARTRG R feER, HAESHERY REELE

FARIE. i£4 T K ASCIiE 3604 4 . E-mail: zhangyj@igsnrr.ac.cn

ZHANG Yangjian Research Professor of Institute of Geographic Sciences and Natural Resources

Research, Chinese Academy of Sciences (CAS), Director of Lhasa Alpine Ecological Station, Deputy
Director of Biogeography Branch of Chinese Geographical Society. Dr. Zhang earned Ph.D. from the University of Georgia, USA. He
was selected as “Hundred Talent Program” of CAS in 2009, awarded the National Talent Program “Ten Thousand Talent Program”
in 2016, and awarded the Distinguished Young Scholar of the National Natural Science Foundation of China in 2017. His research
is mainly focused on application of remote sensing, ecological modeling and manipulative experiments to investigate response and
adaption of ecosystems to global changes, and the research findings are naturally integrated with government policy making. Until now,

Dr. Zhang has published over 60 papers indexed by SCI. E-mail: zhangyj@igsnrr.ac.cn

B EmBE: TR

® FEAT I 7[1331



