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Abstract

Under climate change, the Qinghai-Tibet Plateau, known as the “Roof of the World”, plays a signifi-
cant role in global climatic variations. Studying its carbon cycle patterns is crucial for achieving Chi-
na’s carbon neutrality goals. This research, using high-resolution Chinese meteorological datasets to
drive the Biome-BGC model, analyzed the spatial and temporal variations of the total gross primary
productivity (GPP) of the Qinghai-Tibet Plateau from 1979 to 2018 and its response to environmen-
tal factors. The findings revealed that the average GPP in most areas of the plateau ranged from 0 to
250 gC-m~2-yr-1, with some eastern regions reaching as high as 1250~1500 gC-m-2-yr-1. Over the
past 40 years, the plateau’s GPP generally showed an increasing trend, with the BGC model simu-
lating a maximum GPP of around 350 gC-m-2-yr-1, consistent with GLASS and microwave remote
sensing data. All vegetation types exhibited a positive growth trend in GPP, with forests recording
the highest (974.45 gC-m-2-yr-1) and deserts the lowest (28.07 gC-m-2-yr-1). Grasslands and shrub-
lands showed significant GPP increases with rising temperatures and precipitation, peaking around
1200 gC-m-2-yr-1, while bare soil displayed a fluctuating pattern, peaking at approximately 70
gC-m-2-yr-1, The frequency distribution of GPP also varied with environmental conditions. These
results deepen our quantitative understanding of GPP changes and vegetation responses to cli-
mate change in the Qinghai-Tibet Plateau.
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Figure 1. (a) Topography of the Qinghai-Tibet Plateau; (b) Land use types
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Table 1. Introduction of remote sensing GPP data
1 B GPP HIBN A

EAE/ TR KR IR ) 25 B (N T 7 SO 1% 7 2 S

B R R AR IR LR ST 6 _ .
GLASS GPP (htto:/ v geodata.on) 2001~2015 4E 8 K 0.05
MOD17GPP 2 [H NTSG (http://www.ntsg.umt.edu/) 2000~2015 4E 8 K 0.05°
EC-LUE #i%4 GPP Zheng £5[43] 1982~2018 4 8K 0.5°
VOD-GPP &7 Teubner £5[44] 1988~2018 4F 8 K 0.25°
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Table 2. Comparison of GPP and Biome-BGC model results in the literature

5% 2. HkT GPP 5 Biome-BGC 15 BIZE R %Lt

StationName Modeﬁl;GPﬁIz Observagizc)n-gPP Differ;ncgl Location
(9C-m=yr?) (9C-m“yr?) (9C-m“yr?)

R HL[45] 1.39 15 —13.61 33.23°N, 79.42°E
Fa[ 2 [46] 866.3 818 48.3 38.24°N, 100.27°E
ME[47] 408.35 400 8.35 30.29°N, 91.35°E
KEFHA[47] 707.59 400 307.59 38.32°N, 100.15°E
Ak () [45] 777.34 506.95 270.39 37.39°N, 101.19°E
HEAL(Ph) [47] 882.15 500 382.15 37.36°N, 100.15°E
¥ [45] 1191.03 755.90 435.13- 33.62°N, 102.39°E
PHAREE[45] 98.81 117.93 —19.12 30.46°N, 90.59°E
Kb H[46] 520.40 467.50 52.9 38.84°N, 98.94°E
oy 48] 87.20 86.80 0.4 33.05°N, 84.16°E
IR [48] 247.90 2050 42.9 35.53°N, 99.51°E
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Figure 2. (a) Haibei shrubland; (b) Haibei wetland; (c) Damxung grassland;

(d) Data observation and simulation results
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Figure 3. Spatial distribution maps of the multi-year mean GPP (a) and GPP change trend (b) on the Qinghai-Tibet Plateau,
1979~2018
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Figure 6. Relationship between GPP and environmental factors under different vegetation types on the Qinghai-Tibet Plateau
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