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Spatiotemporal variation of vegetation cover and its driving forces in Gansu Province based
on geodetector
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Abstract: Background, aim, and scope In terms of monitoring ecological environment change, regional
vegetation change and its driving mechanism play an important role. Normalized difference vegetation index
(NDVI) has been widely used in regional and global vegetation status studies. Taking Gansu Province as the
research area, not only did this study accurately quantify the contributions of human activities and climate
change to ecological degradation, but it also identified the primary and secondary relationships of different
driving factors affecting NDVI spatial differentiation. Materials and methods Based on NDVI from 1982 to
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2015, 15 influencing factors covering climate, topography, social economy and other aspects were selected. This
paper applied slope trend analysis method and geographical detector to detect the spatial-temporal variation
characteristics and driving forces of vegetation NDVI in Gansu Province. Results It is shown that NDVI in Gansu
Province decreased from southeast to northwest, and the distribution pattern of low vegetation coverage and high
vegetation coverage was ‘“‘polarized”, accounting for 39.2% and 17.8% of the total vegetation area of Gansu
Province, respectively. In most areas of Gansu Province, NDVI is on the increase. The significant improvement
of vegetation is mainly concentrated in the eastern and central part of Gansu Province. Discussion According to
the results, natural factors are the primary factors leading to NDVI spatial differentiation, and precipitation is the
main climatic factor affecting vegetation change in Gansu Province, which is consistent with the outcomes of
other research on spatial differentiation of vegetation in arid and semi-arid regions. Human activities mainly affect
vegetation by changing land use types. Grain occupancy per capita, land use, number of livestock and population
density are the anthropogenic factors that have great influence on spatial differentiation of NDVI. Within the
province, vegetation NDVI decreased most significantly in the livestock intensive areas of Gannan Plateau,
where overgrazing was the main human factor causing grassland degradation in this region. Conclusions The
main driving factors of NDVI spatial distribution are comprised of precipitation, vegetation type, per capita grain
supply, soil type and land-use type. With explanatory power greater than 0.5, the superposition effect of the two
factors was greater than that of the single factor. Recommendations and perspectives The results of this study
present a valuable understanding of the influence of natural and human factors on vegetation change, reveal the
driving mechanism of vegetation change, and provide scientific reference for rational utilization of resources and
effective protection of the ecological environment.

Key words: NDVI; geodetector; temporal-spatial changes; driving force; Gansu Province
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Tab. 3 A suitable range or type of natural factor

T FISRIA T WA

TR ] / 26

Factor Natural factors Suitable partition Suitable range/type NDVI
X, AW Temperature 3 7.7—9.7°C 0.588
X, [#%/K#  Precipitation 8 597—763 mm 0.874
X3 = DEM 6 2830—3349 m 0.630
X, Y% Slope 8 21.3°—41.6° 0.796
X HFiEM Landform type 5 gk 13 Medium undulating mountain 0.679
X% TP Vegetational form 2 EFREMREAEH Mixed coniferous broad leaved forest 0.900
A + I Agrotype 10 WAL Alfisol 0.881
Xy Z KR Damage area 5 258—370 km’ 0.689
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