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Fig.1 Scope and vegetation distribution of the Yellow River water conservation zone
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Fig.2 Trend of variation of regional NDVI and climatic factors in the Yellow River water conservation zone
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Fig.3 Trend of variation of NDVI and climatic factors in the plateau region
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Fig.4 Trend of variation of NDVI and climatic factors in the plain area
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Fig.5 Spatial trend distribution NDVI, temporature and precipitation of the Yellow River water conservation zone
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Tab.2 Statistical table of regional NDVI spatial trend change in the Yellow River water conservation zone

B DARHER 157 He/% IR PER o He/%

ERK SR At BEFER SR At
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Tab.3 Pearson correlation between regional NDVI and climatic factors in the Yellow River water conservation zone
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Fig.6 Pearson correlation spatial distribution of NDVI and climatic factors in the Yellow River water conservation zone

D AR 22 S B0 A S A X A [ A A 288 8 Al
TRIRERFSE G5 SR UNZR S s o WFST XS AT A
fa) B ORI ). RIS ND VIR
FHIE S BRI R A5 R B AT — b s TAEG
T 225, HEZENDVI 5 [%K Pearson A ¢

TR, (E P Al AH G285 SR T A, S 7 2 i 7K 0 AL
BLERA TN, T ZE R 2T HEA R T
FELBE A A K 5 BB AR A 4 TP 96 1 ND VI
R AT PRAY , A I A 0.00168/a. R
Pa P 1, BRI AT, Fofh 3 JAR B T B A AE



L

1726 NI S 424
4 FEORIKIEEFRX 28] Pearson 1 X 51t
Tab.4 Pearson correlation statistical table of the Yellow River water conservation zone
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kB TERRDG N /% A5 /% TEAHE S /% FORHDE N /%
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H 4.4 36.0 5.8 53.8 19.9 53.9 2.4 23.8
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Tab.5 Vegetation dynamics of different vegetation types in the Yellow River water conservation zone
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Spatiotemporal variation of NDVI in the Yellow River
water conservation zone and its driving factors

LIANG Zhi'**, SUN Ruochen"*”, DUAN Qingyun"*’
(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3. China Meteorological Administration Hydro-Meteorology Key Laboratory, Hohai University, Nanjing 210098, China)

Abstract: The water conservation zone of the Yellow River is a critical ecological function zone in China and
further study is needed to maintain its ecosystem health and promote high- quality development. This study
employed various analytical methods such as trend analysis, LOWESS (locally weighted scatterplot smoothing),
Pearson and partial correlation analyses, and residual analysis, to investigate the spatiotemporal variation of
vegetation and its driving factors in the Yellow River water conservation zone from 1982 to 2015. It also divided
the conservation zone into plain and plateau regions based on topographical differences to examine the intra-
regional disparities. The results reveal that: 1) The growing season normalized difference vegetation index
(NDVI) in the conservation zone exhibited a significant growth trend, mainly driven by the rapid growth of
NDVI in spring and autumn, with varying growth rates at different regional scales (0.0009/a for the whole area,
0.0007/a for the plateau area, and 0.0016/a for the plain area). 2) The correlation between regional NDVI and
precipitation and temperature differed through time and across space. During the growing season, NDVI was
negatively and positively correlated with precipitation and temperature, respectively. In spring and summer,
temperature was the primary controlling factor, whereas in autumn, both precipitation and temperature were
involved. Except for temperature in spring, the plain area was controlled by precipitation and temperature in
other periods. The growing season NDVI of the conservation zone had a positive correlation with rainfall and
temperature in 50.4% and 91.4% of cases, respectively. 3) The NDVI variation trend went through some stages—
it stagnated in 1995-2015, during which the correlation between NDVI and rainfall shifted from negative to
positive, but before 1995 and after 2015, NDVI increased significantly and had negative and positive
correlations with rainfall and temperature, respectively. 4) Human activities and climate change jointly were the
primary drivers of NDVI growth in the region, accounting for 74.30% of the total area. The second largest factor
of vegetation growth was climate change, which accounted for 11.48% of the area, and vegetation decline caused
by human activities accounted for 6.23% of the area. These findings suggest that ecological engineering
construction effectively promoted vegetation recovery; however, human activities such as urbanization can also
disrupt vegetation growth.

Keywords: vegetation variation; climate change; human activities; residual analysis; Yellow River water

conservation zone



