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Abstract: The aim of this research was to better understand the spatio-temporal dynamics of grassland above-ground
biomass (AGB) and its response to climate change in the Three-River Source region. We integrated ground-based

observations from 15 ecological and meteorological stations in Qinghai Province with remotely sensed AGB estimates

Wik H 1 - 2025-03-205 g [] H 3 - 2025-04-21
HA T H L H ARG RT RS E (QXMS2024-43) FI 7 4 Bl 5 B (2023-21-733) % A .
PEF A - £ (1990—) , 20, BEPE IR, W1 . E-mail: wangzh19@lzu. edu. cn

* il {F/E# Corresponding author. E-mail: wang_jing1216@126. com



2 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 1

from 2003 to 2022. We then systematically analyzed the spatial distribution, interannual trends, and the response of
AGB to variations in growing-season temperature and precipitation. It was found that: 1) According to station
observations, the multi-year average AGB ranged from 606. 4 to 7545. 8 kg-ha ', with higher values at eastern and
southern sites and lower values in the northwest. From 2003 to 2022, most stations exhibited an increasing trend in
AGB, with the most significant increase observed at Nangqén station. 2) The remotely sensed results revealed a
distinct spatial pattern of AGB characterized by higher values in the southeast and lower values in the northwest.
High-biomass areas were mainly concentrated in the eastern part of the study region, whereas low-biomass areas
were distributed in the north and southwest, with the lowest levels in the western alpine steppe. Over the past two
decades, the regional AGB showed a weak increasing trend, with no significant change in more than 80% of the
area, and a significantly increasing trend in 6. 84% of the area—mainly in the east and south. 3) Partial correlation
analysis showed that grassland AGB in the study area exhibited positive correlations with growing-season
temperature and precipitation. Specifically, the correlation coefficient between AGB and growing-season
precipitation (0.24) was higher than that between AGB and temperature (0. 10) , indicating that precipitation was
the primary factor driving the increase in AGB in this region. Areas with significantly positive correlations between
grassland AGB and temperature were mainly distributed in the eastern parts of the study area, whereas regions with
significantly positive correlations between AGB and precipitation were concentrated in the western and northern
areas. These findings provide a scientific basis and decision-making support for grassland conservation, resource
management, and climate adaptation strategies in the Three-River Source region.
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Table 1 Classification of grassland types at the ecological

monitoring stations in the Three-River Source region
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Table 2 Remote sensing monitoring model for above-ground biomass (AGB) of various grassland types

I 2 b b 2 A I M ) A R AL e
Grassland type Remote sensing monitoring model for AGB Correlation coefficient Significance
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Y ko A (BT, X O AR B 3X 3 AR 0 ¥ NDVI, Y represents the above-ground biomass of the grassland (fresh weight) , and X

represents the average NDVI derived from a 3X 3 pixel matrix.
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Fig. 2 Spatial distribution of grassland above-ground biomass at ecological monitoring stations in the Three-River Source region

during the growing seasons from 2003 to 2022
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