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Abstract; From the 1980s to the present, the natural and artificial ecosystems of the Qinghai-Tibet Plateau have undergone
extensive and profound changes. As an important ecological barrier area in China, it is essential to systematically and
quantitatively analyze the evolution of the ecosystem patterns and its driving factors. In this study, 8—periods datasets from

1980 to 2018 of the land use and cover change based on the satellite remote sensing imagery interpretation were used to
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reclassify 9 major ecosystem types on the Qinghai-Tibet Plateau, including forest, shrub, grassland, agricultural land,
urban, waters and wetland, glacier, bare land, and desert. According to their main components, they were divided into the
natural ecosystems dominated by vegetation ( forest, shrub, and grassland), and the natural ecosystems dominated by
inorganic environment ( waters and wetland, glacier, bare land, and desert), and there was another type of artificial
ecosystems (agricultural land, and urban). The statistical results showed that from 1980 to 2018, the area of natural
ecosystems dominated by vegetation accounted for about 61.9% of the Qinghai-Tibet Plateau. Among the natural vegetation,
the grassland has fluctuated largely with the changing rate exceeding 30%/10a. The shrub expanded significantly and raised
up approximately 7%/10a. The area of glacier near the Himalayas Mountains have been declining rapidly, with a shrinking
rate of approximately 25%/10a. On the eastern edge of the Plateau, the urban has expanded to the west significantly, as the
proportion of urban areas has increased by about 40%. We calculated the changing rate of the temperature and precipitation
to quantify the spatio-temporal characteristics of the external climatic environment that drove the evolution of the ecosystems.
Combined with the other comprehensive driving factors including geographical factors, human activity intensity index, soil
erosion degree, and the biological abundance, we established a multi-level structural equation model. The results indicated
that the changes of the natural ecosystems dominated by vegetation was significantly negatively correlated with the changing
rate of temperature and precipitation, while the changes of natural ecosystems dominated by inorganic environment was
significantly positively correlated with the changing rate of the climatic factors. The coupling relationship between the
artificial ecosystem and external environmental factors was weak. The results of the negative feedbacks suggested a
conservative coupling relationship between the vegetational natural ecosystems, forest, shrub, and grassland, and the
external environmental changes, which had higher resilience than the non-vegetation ecosystems, like glacier, waters and
wetland, bare land and desert. Therefore, protecting the natural vegetation in the area means to maintain the overall

ecological barrier function of the Qinghai-Tibet Plateau.

Key Words: Qinghai-Tibet Plateau; ecosystems; driving factors; climate change
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Fig.1 The elevation map and the distribution of the main ecosystem types of the Qinghai-Tibet Plateau
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Table 1 The land cover types and the ecosystems classification of the Qinghai-Tibet Plateau

A A EBRG HEAR =R A B RE
Land use types Ecosystems classification Reclassified
RHE JE
fitit JULAG BB RS AR Y F1 82 R

Forest land, other forest land

TEACPR Rl (R AL HE AR AL )

Shrubland,, sparse woodland EAEERA

- -

ijzgflvifl , rainfed field REESRGE ATESRR
S SR NI N R SR 5 R

Urban, town, construction land

b /N 2 ST WIS 2 5 VITEHLER S5 B3 o E A H AR A

Permanent snow and ice B&RG

TTYE WA K PESOE R TR

Sl AES RS
River, lake, reservoir, mudflat, marsh KRR R
A AU .
. SR E
Bare soil land, bare rock land RIES RS
Vol SRE ERAE M | R FETE B R A Y - ..
bl SGRE R | FESR ORI & 5 L LA R

Sandy land, gobi, salina land, alpine desert, tundra
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Table 2 Ecosystem area of the Qinghai-Tibet Plateau from 1980 to 2018

ij‘fyﬁf‘fi 1980 1990 1995 2000 2005 2010 2015 2018
PR Forest 19.3 19.3 19.4 19.3 19.3 19.3 19.3 19.3
M Shrub 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0
il Grassland 131.7 132.4 132.4 132.4 132.4 132.3 132.3 132.1
4 H Farmland 5.9 6.0 6.0 6.0 6.0 6.0 5.9 5.9
B4 Urban 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5
7K1 Glacial 5.6 4.2 4.0 4.0 4.0 4.0 4.0 4.0
KM 554 Waters and wetland 12.7 12.7 12.8 12.8 12.89 12.9 13.0 13.1
b Bare land 48.0 48.8 48.8 48.8 48.8 48.8 48.8 48.9
i Desert 34.1 33.9 33.9 33.9 34.0 34.0 34.0 33.9

®3 BHERESREAREHTNILE %

Table 3 The average change ratio of ecosystem area on the Qinghai-Tibet Plateau

ifyﬁjﬁfﬁi 1980—2000 2000—2018 1980—2018 ?ijf}iiﬁfg 1980—2000 2000—2018 1980—2018
FRHK Forest -0.3 0.0 -0.3 7KJ1l Glacial -28.1 -0.2 -28.2
#EM\ Shrub 0.1 0.1 0.2 IR Waters and wetland 0.6 1.7 2.4
b Grassland 0.6 -0.2 0.4 # i Bare land 1.6 0.1 1.8
4% [l Farmland 1.5 -1.8 -0.2 T Desert -0.3 -0.2 -0.5
4 Urban 7.9 30.2 40.4
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TR 5L 25 R Gt 23 ShAS AR () 5 b A 25 R G S PR MR B S 3 vV A 285 R G T ok R e, 34
Hi X T35 -25.0%/10a , (B A5 XIRVK) A S R G TPk K5 5] 8%/10a, VU PUHHR LS
Tl AR S RGN R R AT 3k 32%/10a AR 15%/10a, TEF R ZRT A N, AT AR RS
Wk U S S R G A B, R IUER K a3
2.3 T DA A SR TR AR ) Y R SR Sh AL

B4 B7RT 1980—2018 475 K i JA 1) SR AR LB R A% Jrg , 3R AR TR A F-0.01—0.22 0.1°C/10a
ZIa), URIERE 10 4F B9 A H AAE 23 6] b S 30 I A DX AR, P b 0 2 DL R AR T b X TS T A AR e 3
F B X SR S B A Ea A, 4 TR T 1980 4F 2 2018 AF7 i JEH X (R /K A8 AL 5A% S5y | 4 7K
AR T -15—25 mm/10a, [RIFERY, FEK AR fb R 0 52 30— 19 2 (DRI | DA D 0 28] A< a8 R I
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Fig.5 The quantification of structural equation modeling for driving factors of ecosystem dynamics of the Qinghai-Tibet Plateau
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