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Abstract; The Bowen ratio (8) is an important parameter for characterizing land surface processes, reflecting the energy
balance and partitioning among soil , vegetation and the atmosphere, and it is a hotspot in the research on the biogeophysical
effects of vegetation changes. In this study, the Qinghai-Tibetan plateau was chosen as the study area, utilizing
evapotranspiration data obtained from the global-scale ARTS ( air-relative-humidity-based two-source ) remote sensing

evapotranspiration model and albedo data derived from GLASS, we determined the annual mean B8 values spanning 2000 to
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2018. Using random forests, structural equation modelling and multivariate linear regression methods, we combined the
climatic factors (annual total precipitation( MAP) , mean annual temperature( MAT) , mean annual albedo (MAA)) and
vegetation factors ( mean annual Normalized Difference Vegetation Index (MAN) ) to analyze the dominant factors in the
spatial and temporal variations of mean annual 8. The findings indicated that between 2000 and 2018, the mean 8 value for
the Qinghai-Tibetan plateau was 1.25+0.60, ranging from 0.32 to 4.83, with spatial distribution progressively increasing
from the southeast to the northwest. The desert class exhibited the highest average B value (1.84+0.44), whereas the
Tropical tussock displayed the lowest average B value (0.49+0.09). The mean annual B showed a weak decreasing trend
that was not significant. Based on all three methods, it was shown that precipitation dominated the spatial and temporal
variations of annual mean B across the region. Rising temperatures and increased humidity in the Qinghai-Tibetan plateau,
along with vegetation shifts, exert a negative influence on the mean annual B. Significant warming and increased
precipitation provide favourable conditions for evapotranspiration, and better vegetation increases evapotranspiration and
allocates more energy in the form of latent heat, leading to a decreasing trend in mean annual B. This study reveals the
biogeophysical mechanism of vegetation restoration under climate change and demonstrates that 8 can be used as an indicator

of climate regulation function in ecosystem evaluation.
Key Words: Qinghai-Tibetan plateau; Bowen ratio; grassland; climate factors; vegetation factors
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Fig.1 Geographic location and major grassland types on the Qinghai-Tibetan Plateau
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Fig.4 Interannual variation trends of annual mean Bowen ratio in the Qinghai-Tibetan Plateau region from 2000 to 2018 and among

different grassland types

http ; //www.ecologica.cn



4052 xR 45 4

F1 20002018 £ RS RRER R R E AR 19 L W BULRE
Table 1 The annual mean Bowen ratio variation trends in the Qinghai-Tibetan Plateau region and among different grassland types from 2000 to
2018

Al FEE e FAL B
Type Slope R? P
221X Whole region -0.001 0.09 0.78
PHMEE Tropical tussock -0.001 0.04 0.44
MR Warm tussock -0.0002 0.01 0.74
% 4a) 555 Meadow steppe -0.002 0.12 0.14
I ER ) Alpine meadow 0.001 0.01 0.61
BB 5L Typical steppe 0.004 0.27 0.023
I FEEE Alpine steppe 0.006 0.16 0.09
FEBFE Desert type 0.001 0.003 0.83
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Fig.7 Correlation coefficients, significance levels, dominant regression coefficients, and temporal trends of dominant factors for the effects

of climate (MAP, MAT, and MAA) and vegetation greenness (MAN) on temporal and spatial variations in mean annual Bowen's ratio

x2 BESELRXM7NEMIERE MAP.MAT MAA #1 MAN % T4 A— L ER R

Table 2 Multiple linear normalised regression coefficients of the whole Qinghai-Tibetan Plateau and seven grassland types with MAP MAT,

MAA and MAN
; J= ; afi By — , .
- bt et vl e WERH i
MAP MAA MAN
21X Whole region -0.26 -0.21 -0.19 -0.08 0.47 0.15
MBI Tropical tussock 0.14 -0.47 0.02 0.04 0.50 0.17
1% M 5\ Warm tussock 0.05 -0.50 -0.05 -0.02 0.51 0.18
Fifi) K Meadow steppe -0.14 -0.47 -0.22 -0.05 0.52 0.13
I JEL A Alpine meadow -0.15 0.38 -0.28 -0.04 0.51 0.12
i A% F Typical steppe -0.21 -0.01 -0.23 -0.02 0.35 0.30
R FERJE Alpine steppe -0.43 -0.05 -0.22 -0.10 0.48 0.12
B Desert type -0.40 -0.06 -0.06 -0.02 0.40 0.19

MAP ; 4F B %7K i Annual total precipitation; MAT : 4E 34 i Mean annual temperature ; MAA ; 4F 341 28 52 TR Mean annual albedo ; MAN ; 4F 3419

— LA B FEEL Mean annual normalized difference vegetation index
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Fig.8 Density plots of the trends of Bowen ratio per pixel from 2000 to 2018 with trends of MAP, MAT MAA, and MAN ( randomly
sampled 50000 points)
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