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Spatio-temporal variability of vegetation sensitivity on the Qinghai-Tibet Plateau

during the growing season from 2000 to 2021

CHEN Jiahao, WU Kai* ,HU Zhongmin, YANG Han
College of Ecology and Environment ,Hainan University , Haikou 570228 , China

Abstract: To reveal the spatiotemporal variability of terrestrial ecosystem sensitivity on the Qinghai-Tibet Plateau, the
spatial distribution of the ecosystem sensitivity and the climate factors to dominate vegetation growth on the Qinghai-Tibet
Plateau from 2000 to 2021 were explored. To this end, Vegetation Sensitivity Index ( VSI) was applied to the MODIS EVI
and ERAS reanalysis data including temperature, precipitation, and solar radiation. The timeframe of this study was
restricted to the growing season with months from June to August. Moreover, the temporal variability of VSI was investigated
for the period of P, (2000—2006) , P,(2007—2013), and P,(2014—2021) , respectively. Results indicate that: (1) the
spatial heterogeneity of VSI in growing season was strong on the QTP from 2000 to 2021. High VSI values were observed in

shrubs and forests located in the southeastern Qinghai-Tibet Plateau. By contrast, low VSI values were found in alpine

E @A M KRR 1 EEETTH (KYQD(ZR) - 22084 ) ; M FE 44 i WF & 1R H (ZDYF2022SHFZ042 ) 5 55 — YK 96 =5 S 25 B Bl 25 420
H (2019QZKK0405 ) ; M ra 44 F SR Fl24 564 W Bl (623RC447)

15 B #1:2022- 10- 13 KA HEH:2022-12-17

# W IHAEH Corresponding author. E-mail ; kaiwu@ hainanu.edu.cn

http ://www.ecologica.cn



10 34 PRATZE 45 :2000—2021 4575 ol i Jit AR 1 Z A U o e 2 7 53 4055

deserts, alpine grasslands, and alpine meadows grown in the northwestern Qinghai-Tibet Plateau. (2) During the whole
investigation period, temperature, precipitation, and solar radiation dominated the VSI variation in 55.89%, 19.24% , and
24.87% of the Qinghai-Tibet Plateau, respectively. Specifically, temperature dominated the VSI of shrubs and forests in the
southeast Qinghai-Tibet Plateau and precipitation controlled the VSI in most alpine meadows of the northeastern Qinghai-
Tibet Plateau. Solar radiation regulated the VSI in most of alpine grasslands distributed in the southwestern Qinghai-Tibet
Plateau. Temporal variability results show that: (3) During the periods of P,, P,, and P,, the VSI increased and
decreased continuously in 18.39% and 10.09% pixels, respectively. The VSI of alpine desert, alpine grassland, and alpine
meadow remained unchange during the P,—P, period while showed an increasing trend during the P,—P, period. By
contrast, the VSI of shrubs and forests displayed an increasing (P,—P,) and then a decreasing (P,—P,) trend. (4) A
strong spatiotemporal heterogeneity of the VSI on the Qinghai-Tibet Plateau was observed in the three periods. The
proportion of pixels where temperature dominated the vegetation growth in the three periods had a slight change during P,—
P, but was reduced in P,, corresponding proportion values were P, (58.15%), P,(61.34%), and P,(49.47%),
respectively. Conversely, the proportion of pixels that precipitation played a dominate role increased from 18.57% (P, ) and
18.47% (P,) to 26.64% (P,). For solar radiation, the associated proportion values had a small fluctuation during the
three periods. Overall, the responses of alpine grassland and alpine meadow ecosystems to climate change on the Qinghai-
Tibet Plateau were increasing. The risk of grassland degradation on the Qinghai-Tibet Plateau might exacerbate due to the
climate change with a large variability on the Qinghai-Tibet Plateau. This study aims to provide a reference for the dynamic

assessment of ecosystem sensitivity on the Qinghai-Tibet Plateau in the context of global climate change.
Key Words: Qinghai-Tibet Plateau; vegetation in growing season; sensitivity; spatiotemporal variability
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Fig.7 Variation of VSI over the Qinghai-Tibet Plateau in three periods
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Table 2 The proportion of differences between VSI values in the three periods for each land cover type

P, Ui P A VST 258 P,k P, VST 2248

fEp R Differences for VSI in P,—P, period Differences for VSI in P,—P, period
Vegelation lype VSLHEIn/ % VS % ALAF L VSI/ % VST, % AL
LI FEEE Alpine deserts 2.61 2.99 FEARARAR 3.26 2.28 Hm
FEHILFE Alpine grasslands 15.19 17.12 Uik 20.78 10.90 Bm
1L A Alpine meadows 13.19 13.45 FARRAR 16.05 10.03 i
HH Crop 0.46 0.22 K 0.32 0.35 A RAE
TEA A Shrubs 7.11 4.78 e hn 6.22 5.45 e

EF AR Needleleaf forest 3.06 1.46 4 2.14 2.29 >
&Mk Broadleaf forest 1.98 0.69 e 0.93 1.68 o
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Fig.8 Senstive areas of the Qinghai-Tibet Plateau that are needed to be paid attention in recent years based on the VSI metric
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