55 44 55 7 10 4 N i i Vol.44 ,No.7
2024 4 4 H ACTA ECOLOGICA SINICA Apr.,2024

DOI:; 10.20103/j.stxb.202211163308

TR RSO SRR AL W R XA IR, R, AR R 5 AR B BURHIE SRR 25 5 AR A4, 2024 ,44(77) 12955-2970.
Zhang H, Zhu W Q, Shi P J, Zhao C L, Liu R'Y, Tang H P, Wang J A , He B K.The differences of vegetation characteristics and environmental
conditions among main vegetation types on the Qinghai-Tibet Plateau.Acta Ecologica Sinica,2024,44(7) :2955-2970.

FRERSEEEWRREFLELAREER

7% %1,2,4, ﬂii;‘?’gl’z’4’* ’ {i% $3,4,5’ ﬂz/’f,’\ §1,2,4’ %) 2 4 1,2,4’ % ;ﬁ: #,—4’ i%%’(‘l,
T Fo A2

1 AL R 18R 2 K SR %, JL 5T 100875

2 AU HTIMAE A R 2240 Jb e vl Bl R SR 7 i TR AR ST b JE T 100875

3 dEEITE A N A B B IR N 2 T BE, J T 100875

4 JERTITE K 2 bRl 2% 223 b st 100875

5 HIFE NRBUT JURt MR e s Rk 5 rl e 2 Rt oE ke , 75T 810016

T 75 R DR AR 5 RS ) R A L9 2 1] 22 S il 1 L A ) R B 28 R B L2 1) A2 A, i 5 ik = 0 8 i )
I P N AR R B RIE AR 22 5 0 B 5 R GEE A o B 00 7 B3 DR R 4 M B R SR AR e Yk A A e |
e R 4 AHERESET 58 NS TRMESR bR, SR IR M A G it J7 120k SR bR IT i 1 g B e, R GE e R T e S A G R Y
# T AR A RRAE S IR 2257, G i e oM A B, RV 70 0 5 AR B 0 i 5 A X 75 B e J 5 R AR R A 1 IX 3 B
B, b BRI — AR R B MBI G ) RO R P R R R AR IR AR SRR T RS T
Jias SR BRI A DX BERE T o a7 FO) T G o i 2% T A S R A R0 S BRI 2 5, T 4 v JHE DA el 2 ] 4% e SR 7
(1) g L5 - bR - AP A AR DU Y 2 18] ) T DX O3 A I8 i e 7 e DAL ABORE A0 288 v T 2 A A ) T DA R 3 [X
o3 REHBE TR 73 e L - DR AR R A Lt e b A DR DU TR, RS SR — T i AT IR 55 T R
PRI 40 232 , 5 — D7 TR T AR S5 T 7 e D i) 11 SR Rl 2 A W) SR E R AR S RGN RETEAN MR T R S 45
SRR« T I RS T PRIEREAE s AL BRRAE SR A it

The differences of vegetation characteristics and environmental conditions among

main vegetation types on the Qinghai-Tibet Plateau

ZHANG Hui"**, ZHU Wenquan"*>** | SHI Peijun®*’, ZHAO Cenliang">*, LIU Ruoyang'>*, TANG Haiping®,

WANG Jing'ai*, HE Bangke'**

1 State Key Laboratory of Remote Sensing Science, Bejing Normal University , Beijing 100875, China

2 Beijing Engineering Research Center for Global Land Remote Sensing Products, Faculty of Geographical Science, Beijing Normal University, Beijing
100875, China

3 Academy of Disaster Reduction and Emergency Management, Ministry of Emergency Management & Ministry of Education, Beijing Normal University,
Beijing 100875, China

4 Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China

5 Academy of Plateaw Science and Sustainability, People's Government of Qinghai Province and Betjing Normal University , Xining 810016, China

Abstract; The spatial differences of the Qinghai-Tibet Plateau in terrain, climate and soil caused by the high altitude have

resulted in the unique species and spatial patterns of vegetation. However, existing research lacks comprehensive,
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quantitative, and systematic analysis to the differences in the vegetation characteristics and environmental conditions of
various vegetation types, especially for the entire Qinghai-Tibet Plateau. To address this issue in the unique geographic
environment and vegetation types of the Qinghai-Tibet Plateau, this study utilized a wide array of 58 spatial indicators,
organized into four dimensions: vegetation, topography, soil, and climate. Through the rigorous application of frequency
distribution statistical methods, a quantitative analysis was conducted to systematically unveil the distinguishing of
vegetation characteristics and environmental conditions among the primary vegetation types across the Qinghai-Tibet Plateau.
The results of this quantitative analysis have revealed that a majority of the environmental and vegetation characteristic
indicators exhibit a high level of differentiation among the primary vegetation types found on the Qinghai-Tibet Plateau.
Notably, seven key indicators, including the remote sensing normalized vegetation index, vegetation net primary
productivity, bare land coverage, elevation, soil temperature, annual minimum temperature, and annual total
evapotranspiration, exhibit particularly exceptional discriminatory power in characterizing these diverse vegetation types. The
findings of this study provide critical insights into the unique characteristics and environmental disparities within the major
vegetation types across the Qinghai-Tibet Plateau. Moreover, they offer a pathway to enhance the differentiation between
vegetation types that have historically been challenging to distinguish. These distinctions encompass separating shrublands
from grasslands, providing a nuanced classification of various grassland types, and identifying alpine tundra, cushion, and
sparse vegetation. Therefore, it is helpful to solve the four difficult problems of vegetation classification in Qinghai-Tibet
Plateau; 1) the division of shrubland and grassland, 2) the subdivision of grassland type, 3) the identification of alpine
tundra, cushion, and sparse vegetation, and 4) the identification of mountain vertical vegetation. The outcomes of this
research have the potential to serve two significant purposes. First, they can substantially advance the precision of vegetation
classification across the Qinghai-Tibet Plateau. Second, they can inform the delineation of natural zones, aid in assessing
biodiversity and ecosystem functionality, and contribute to studies of surface material cycling in this high—altitude region. In
summary, this comprehensive analysis bridges an important gap in our understanding of the Qinghai-Tibet Plateau’s
vegetation diversity and its complex relationship with environmental factors. By enhancing our ability to differentiate and
classify vegetation types, this research is poised to make meaningful contributions to several studies on the ecology and

environment in the Qinghai-Tibet Plateau.

Key Words: the Qinghai-Tibet Plateau; vegetation types; environmental characteristics; vegetation characteristics;

frequency distribution statistics
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Fig.1 The status vegetation map for Qinghai-Tibet Plateau
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Table 1 Environmental and vegetation characteristic data participating in feature analysis
#3 el HE HetR zf)ﬁ S
Types Data Characteristics Data source resolution References
TEBE Vegetation I HIFRHE £ AR A MOD15A2H(v006) 500 m [25]
IR A MOD17A3HGF (v006) 500 m [27]
(R EE i SRR I TR MODI13Q1(v006) 250 m [28]
B AU AR AL
MBI w5 B W e 7 i MOD44B (v006) 250 m [29]
i A7 26
M 26
By 5 AR ZETF IR H MCD12Q2( v006) 500 m [30]
MK Z g A Y
AERFRKE
T Terrain DEM R SDilezzgigil 4Elevaﬁ°n 90 m 1317
e
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2 2 (7—28 cm)
%5 3)2(28—100 cm)
i 4 JZ(100—289 cm)
MK %1 J2(0—7 cm) ERA5_LAND/MONTHLY 11 km [32]
2 2 (7—28 cm)
5 3 JZ(28—100 cm)
%5 4 J2(100—289 cm)
TR E R RIS AR (0—4.5 cm) GSDE 1 km [26]
+ S A (4.5—9.1 em)
+ 5 A (9.1—16.6 cm)
IS A (16.6—28.9 em)
45 A (28.9—49.3 em)
495 A (49.3—82.9 em)
+ 495 AU (82.9—138.3 ¢m)
4 A (138.3—229.6 ¢m)
TIEE B (0—4.5 cm)
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A (16.6—28.9 cm)
IS (28.9—49.3 em)
B (49.3—82.9 cm)
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+ e Wi (138.3—229.6 cm)

i%%ﬁgﬁgg(o 4.5 cm)
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e AR (28.9—49.3 cm)
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Fig.3 Schematic diagram of the internal core area extraction for each vegetation type (Take the needleleaf forests, for example)
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Table 2 Sample quantity of the internal core area for each vegetation type
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Fig.5 Statistical results of vegetation characteristics for different vegetation types
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Fig.6 Statistical results of terrain characteristics for different vegetation types
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Fig.7 Statistical results of soil characteristics for different vegetation types
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Fig.8 Statistical results of climate characteristics for different vegetation types
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