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Fig. 1 Distribution of meteorological stations in Chang Tang Nature Reserve (CTNR)
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Table 1 Linear trend of temperature elements in CTNR from 1971 to 2017 [unit: C-(10a)"']
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Fig.2 The trend of annual mean land surface air temperature
anomalies in CTNR from 1971 to 2017
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air temperature anomalies from 1971 to 2017
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Climatic and environmental features in Chang Tang National Nature
Reserve during 1971 — 2017

DU Jun'?, NIU Xiaojun’, YUAN Lei’, Ciwang Dunzhu’
(1. Tibet Institute of Plateau Atmospheric and Environmental Science , Lhasa 850001, China; 2. Tibet Key Laboratory of Plateau
Atmospheric and Environmental Science Research, Lhasa 850001, China; 3. Tibet Climate Centre, Lhasa 850001 , China)

Abstract: Based on monthly mean air temperature, maximum temperature, minimum temperature, precipita-
tion and annual maximum frozen soil depth datafrom five meteorological stations in Chang Tang Nature Reserve
(CTNR) from 1971 to 2017, in combination with the satellite remote sensing data during 1973 — 2017, the
changes in major ecological environment variables such as climate (e. g. , temperature and precipitation) , water
(lakes, glaciers) and grassland vegetation were analyzed using the linear trend analysis and correlation analysis
methods. The results shows that: (1) In the past 47 years (1971 — 2017) , the annual mean temperature had
been significantly increasing with a rate of 0. 46 C+(10a)™' in CTNR, a much higher rate than that in the global
and Asia. The seasonal mean temperature inceased in CTNR at a rate of 0. 37 — 0. 55 C- (10a) " with the maxi-
munm rate occurring in winter, and the minimun rate in summer. Besides, the annual precipitation amount ex-
hibited a significantin creasing trend with a rate of 11. 0 mm- (10a)™', especially in spring and summer. (2) Dur-
ing the 1975 — 2017, the area of Selinco showed a significant expansion with a rate of 38. 48 km’-a™'. The cover-
age area of Puruogangri Glacier presented a shrinking tendency with a total retreated area of 2. 11 km* from 1973
to 2017, and the maximum annual depth of permafrost in nature reserves was 35. 7 cm per 10 years on average.
(3) The NDVI in the reserve increased by 25. 3% from 1999 to 2013, with an average increasing rate of 0. 0184
per decade, indicating the vegetation coverage increased significantly. (4) Overall, this study area is featured
by warm and humid climate, melting glaciers, lake expansion, permafrost degradation, and increasing vegeta-
tion cover in CTNR. More importantly, the glacier ablation is one of the main factors leading to the changes in
the spatial and temporal distribution of water resources and the water cycle process change , which will undoubt-
edly exert a profound impact on social and economic development in the Qinghai-Tibet Plateau.

Key words: temperature; precipitation; lake; glacier; permafrost; vegetation coverage; ecological environ-

ment; Chang Tang Nature Reserve
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