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Spatial and temporal variation and driving forces of NPP on the

Loess Plateau based on Geodetector
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Abstract: To explore the effects of human disturbance and natural conditioning on the net primary
productivity (NPP) of vegetation on the Yellow Plateau, and quantitatively estimate NPP of veg-
etation on the Loess Plateau based on remote sensing data, meteorological data and improved CA-
SA model. Using the methods for trend analysis and geographic detector, we study the spatio-
temporal variation characteristics and driving factors of NPP on the Loess Plateau after a series of
ecological projects such as returning farmland to forest and grassland. The results shows that the
spatial heterogeneity of NPP on the Loess Plateau is significant, with the overall characteristics of
high NPP in southeast and low NPP in northwest. The average NPP of the Loess Plateau in 20
years is 204.0 gC +» m™? « a~!. The average rate of increase is 3. 194 gC + m™? « a~'. There are
large differences in NPP between land use types, with grassland having the highest total NPP,

followed by cropland and woodland. The cultivated land area is decreased by 17 943 km* compared
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with 2000 in 2019, but the total NPP is increased by 9X10°gC year-on-year. Precipitation is the

dominant factor for NPP change on the Loess Plateau, followed by land use type, with the inter-

action non-linearly enhanced. The interaction factor with the highest explanatory power for NPP

on the Loess Plateau shifts from precipitation and elevation to precipitation and land use type after

2000, indicating that the influence of anthropogenic factors on NPP on the Loess Plateau increa-

ses year by year.

Key words: geodetector; CASA model; land surface water index; driving force analysis; trend a-

nalysis
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Fig. 1 Elevation drainage system of the Loess Plateau
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Tab.1 Area and corresponding NPP statistics of land use types on the Loess Plateau in 2000 and 2019
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Tab. 2 Dominant interaction factors in each year
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