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Abstract; [ Objective] The aims of this study are to explore the effects of different climatic factors (tempera-
ture and precipitation) on the grassland Net Primary Productivity (NPP) of the Qinghai-Tibet Plateau
(QTP) under the two climate scenarios SSP126 and SSP585, and to clarify the main climatic factors affecting
the spatial and temporal distribution characteristics of grassland NPP on the QTP, so as to provide a theoret-
ical basis for the comprehensive management of vegetation ecosystem on the QTP in the future. [ Methods ]
Based on the daily value meteorological data and soil type data of 48 meteorological stations on the QTP dur-
ing the base period (1971-—2020) and the site management data required by the model, the model parameters
were calibrated by using the DAILY CENTURY (DAYCENT) model, and the measured NPP values and
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MODI17A3 remote sensing data of corresponding stations in the literature, and the results were evaluated by
means of the root-mean-square error, determinability coefficient, efficiency coefficient and other statistical
indexes. Secondly, a one-way nested BCC-CSM1.1 climate model was used to predict the NPP of grassland on
the QTP under the future climate SSP126 and SSP585 scenarios, and the prediction results were statistically
analyzed on spatial and temporal scales. [Results] (1) Under the SSP126 and SSP585 scenarios, the NPP of
the QTP shows the decreasing distribution from southeast to northwest, and the area with higher NPP value
was mainly located in the southeast of the QTP, while the area with lower NPP value will be located in the
west of the QTP. (2) Under the SSP126 scenario, the NPP of grassland on the QTP generally shows the
downward trend, and the largest fluctuation range will be in the long-term period (2081—2100), with a de-
crease rate of 12.1%. Under the SSP585 scenario, NPP generally presents a steady upward trend, with the
highest growth rate of 12% in the near future (2021-—2040). (3) Compared with the baseline period (1971—
2021), under the SSP126 and SSP585 scenarios, the NPP of more than 85% grassland on the QTP shows the
decreasing trend, and the NPP value of SSP126 and SSP585 will decrease by 28% and 23% , respectively,
compared with the baseline period (1971—2020). [ Conclusion] Under the two different climate scenarios,
the correlation between temperature and NPP is higher than that of precipitation. Low temperature and lack
of rainfall are the main reasons for the decrease of grassland NPP in the northwest of the QTP.

Keywords: DAYCENT model; future climate scenarios; net primary productivity; Qinghai-Tibet Plateau
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Fig. 1 Geographical location and site distribution of the study area
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Table 1 Soil parameters for some sites
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(g+cm ) FFKE/mm 0.0~1.0 0.0~1.0 0.0~1.0 (ecm =+ s )

HiE 3 1.48 0.22 0.06 0.56 0.06 0.01 0.00200 5.7
EEN 1.28 0.28 0.10 0.35 0.20 0.03 0.00060 7.5
ik 1.23 0.32 0.12 0.29 0.26 0.01 0.00037 8.0
1 I 1.43 0.25 0.07 0.35 0.06 0.01 0.00233 5.7
L 1.30 0.27 0.10 0.46 0.20 0.01 0.00054 6.3

it B 3 1.28 0.28 0.10 0.35 0.20 0.03 0.00060 7.5
R 1.42 0.19 0.08 0.76 0.12 0.00 0.00137 8.2

T K] 1.27 0.28 0.11 0.39N 0.22 0.01 0.00047 6.6
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Fig. 2 DAYCENT model simulates data validation
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Table 2 Model evaluation metric results for some sites
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Table 3 Person correlation coefficient between grassland NPP and climatic factors (SSP126)
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