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Spatiotemporal simulation of forest net primary productivity in
Zhejiang Province and its response to seasonal drought
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Abstract: [Objective] This study aims to simulate and analyze the spatiotemporal characteristics of forest net
primary productivity (NPP) in Zhejiang Province, reveal the impact of seasonal drought on the spatiotemporal
evolution of NPP, and provide a scientific basis for forest response and adaptation to climate change. [Method ]
The spatiotemporal characteristics of seasonal drought in Zhejiang Province from 1990 to 2015 were analyzed
using the standardized precipitation evapotranspiration index. The spatiotemporal pattern of forest NPP in
Zhejiang Province was simulated based on the boreal ecosystem prodctivity simulator (BEPS) model, and the
impact of seasonal drought on forest NPP was further investigated. [Result] (1) The drought was of generally

moderate intensity, with summer being the most severe season for drought, accounting for 42.20% of the area
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with severe or above drought, followed by winter. In addition, except for spring, there was a trend of
aridification in the other three seasons. (2) The average forest NPP from 1990 to 2015 was 371.53 gem *+a’',
with the highest value in spring (95.22 g-mmonth™"). (3) The impact of drought on forest NPP was the
greatest in summer and autumn, with deviations of —4.88% and —4.62%, respectively, and relatively smaller in
spring and winter, with deviations of —3.31% and —3.56%, respectively. The cities (counties) that had the
greatest impact on NPP in 4 seasons were Songyang (—12.49%), Longquan (—12.79%), Ningbo (—17.90%), and
Jiande (—11.77%). [Conclusion] This study reveals significant seasonal and spatial changes in forest NPP in
Zhejiang Province from 1990 to 2015. The spatiotemporal impact of seasonal drought on NPP cannot be
ignored. [Ch, 5 fig. 2 tab. 26 ref.]

Key words: forest ecosystem; BEPS model; net primary productivity; seasonal drought; Zhejiang
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Figure 1  Study area and forest distribution in 2014
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Figure 2 Temporal and spatial distribution of drought trends, intensity, frequency and impact area in four seasons in Zhejiang Province from 1990 to

2015
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Figure 4 Spatiotemporal pattern and variation trend of forest NPP in Zhejiang Province from 1990 to 2015
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