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Abstract: [ Objective | The aims of this study are to investigate the production status of vegetation
communities in Shaanxi Province terrestrial ecosystems, to analyze the changes in spatial and temporal
patterns of vegetation NPP and the factors affecting them, and to provide a reference basis for accurately
assessing the carbon sources/sinks of the terrestrial ecosystems in Shaanxi Province, realizing the sustainable
development of the region's ecology, and reaching the goal of carbon neutrality. [ Methods] Based on the
CASA (Carnegie-Ames-Stanford Approach) model water stress factor improved by the Temperature
Vegetation Dryness Index (TVDD, the improved CASA model was used to estimate the vegetation NPP in

Shaanxi Province from 2010 to 2020, and then the spatial distribution pattern, inter-annual change trend and
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driving factors were analyzed by hotspot analysis, trend analysis, and GeoDetector. [ Results] (1) The
spatial distribution of NPP in Shaanxi Province showed the characteristics of high level in the south and low
level in the north, with obvious differences in cold and hot spot areas. (2) The average value of NPP in
Shaanxi Province from 2010 to 2020 ranged from 331.02 to 416.34 gC/(m?*
of average NPP values between 100 and 600 gC/(m?’

« a), with the largest proportion
» a), and less than 20 percent of the lowest and highest
value intervals. (3) 83.3 percent of the province's area had no significant change in vegetation NPP values
from 2010 to 2020, 4.2 percent showed an increase, and 12.5 percent showed a decreasing trend in NPP
values. (4) Precipitation was the single factor dominant driver of vegetation NPP change in Shaanxi
Province, with solar radiation and land use type interacting to explain NPP change more strongly.
[Conclusion] The CASA model improved by TVDI can effectively quantify the regional vegetation NPP, and

there are obvious differences in the distribution of vegetation NPP between north and south in Shaanxi

Province, with precipitation, land use type and solar radiation as the main influencing factors.

Keywords: net primary productivity; CASA Model; TVDI; Shaanxi Province
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Fig. 2 Map of the spatial distribution of multi-year NPP averages and cold hotspot areas in Shaanxi Province
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2011 64.93 730.31 359.00
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2014 64.43 893.99 416.34
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2016 66.19 865.40 407.71
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2018 63.65 843.79 384.64
2019 49.16 930.43 398.13
2020 3.03 962.47 405.74
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Fig. 3 Percentage of NPP by grade in Shaanxi Province
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Table3 NPP influence factor interaction detection g-value
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