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Abstract: The Yangtze River Basin is an important ecological barrier in China. Scientific understanding of the spatial-
temporal variations of vegetation coverage and associated driving forces in the Yangize River Basin are of great significance
and application value for the effective development of ecological engineering construction for Yangtze River Basin. Based on
MODIS-NDVI data and meteorological data from 2000 to 2019, this study investigated the spatio-temporal variation and
change characteristics of vegetation coverage in the Yangtze River Basin during past 20 years, and the driving factors of
vegetation coverage in the study area was explored by using the methods of Theil-Sen median trend analysis, Mann-Kendall
test, coefficient of variation, partial correlation analysis and residual analysis. The results are as follows: (1) in terms of

time scale, the NDVI in the growth season of the Yangize River Basin showed a fluctuating growth trend, and the
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significantly improved area was larger than the degraded area; (2) In terms of spatial distribution, the spatial distribution
pattern of vegetation coverage appears as characteristics of “high in the middle and low in the east and west” in the Yangize
River Basin. The multi-year average value of the NDVI in the growing season is 0.6164, showing a high vegetation coverage
state; (3) In terms of change trend, the vegetation growth area is larger than the decrease area, which is specifically
expressed as “the central region is stronger than the east, and the east is stronger than the west” ; (4) In terms of change
stability, the coefficient of variation is between 0.0104 and 1.3199, showing the characteristics of “low in the middle, high
in the east and west, high and low fluctuations in local areas of east and west, and obviously regional differences” for the
spatial variation of stability; (5) In terms of influencing factors, the change of vegetation cover in the Yangtze River Basin
was affected by both climate and precipitation. In most regions, the change of NDVI in the growing season was mainly driven
by climate, while in some regions, it was driven by the combination of natural factors and human factors. Residual analysis

showed that human activities had a positive effect on vegetation cover in the Yangtze River Basin.

Key Words: Yangtize River Basin; vegetation coverage; spatio-temporal dynamics; climate response; human activity
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Fig.1 Schematic diagram of study area
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Fig.3 Spatial distribution of NDVI in the growing season of Yangtze River Basin
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Fig.4 Stability of NDVI changes in the growing season of Yangtze River Basin from 2000 to 2019
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Table 1 Stability of NDVI changes in the growing season of Yangtze River Basin from 2000 to 2019
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Fig.5 Variation trend and significance test of NDVI in the growing season of Yangtze River basin
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Table 2 Statistical significance of NDVI variation trend in the growing season of Yangtze River Basin

etk 2 > E AW AR IE il e HTm
Extremely significant Significantly Insignificantly Insignificantly Significant Extremely significant
reduction reduced reduced increased increase increase
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Fig.6 Significance test of NDVI and precipitation and temperature in the growing season in the Yangtze River Basin from 2000 to 2019
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Table 3 Statistical significance of correlation between NDVI and precipitation—temperature in the growing season
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Extremely Significant No significant No significant Significant Extremely
negative negative negative positive positive significant positive
correlation correlation correlation correlation correlation correlation
[%7K Precipitation/ % 0.29 0.81 20.61 54.82 11.15 12.32
Kk Temperature/ % 0.15 0.50 18.56 61.92 11.59 7.30
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Fig.7 Division of driving factors between NDVI and temperature-precipitation in the growing season of Yangtze River Basin
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Table 4 Comprehensive response of NDVI to temperature and precipitation in the growing season of Yangtze River Basin

43X iR £/ HAr I I3IX ik kK Hr
Partition Temperature  Precipitation Percentage/%|| Partition Temperature  Precipitation ~ Percentage/ %
43X — Partition one - + 10.46 43X = Partition three - - 8.74
43X Partition two + + 67.83 43X U Partition four + - 12.97

TN 8.74% 1) IX U 32 S R 2R 3K Bl , 2 A 7E R, 2 X T ik, N B 4 PR (1 3k it
RSB AR, B L SR A3 I T80 R SR Fn A F AR 2 08/ 52 R TR R,
S VD TT IR IR DT Ly DXRTING — 76 Y 30 355 G 508 P 0 Ly TSk Ly 75 1Ly DX 56 o VA DX, JH A e A A R 5 1T L [ K
PR GAE, — A SEOR B RN A A b IX T 25 ) K A AR AR B4 7 i a0 2 X 3 45 J2 b ke R
JERR A FEIR LK, AT 4% AR A A N o — AR SRR 25, R REf Tz KoK K 22,
TERE AR (R 38 I (s SR A G RRSRBE TR 6 VR RIS , 78 oK AR G SE RIVE F R Sk pl i AR K 2 3] —
TS SV TT R R R A VT T A A 5 DX R [ SR A R X, S R VT e A A 1R TR 0 T A S
X, X A B AR A2 FARFI A IR B 3C Bsg i, IR 1R K VLA K 22 NDVI AR fb R 3 R S i
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Fig.8 Residual trend of the growing season NDVI in Yangtze River Basin from 2000 to 2019
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Table 5 The transition matrix of land use change in the regions with positive and negative effects of residuals in the Yangtze River Basin from

2000 to 2018

2018( 5k M1 Residuals are negative) 2018( 5% MIE Residuals are positive)
0 B Hm B kR %ﬁ'ﬁ A it owe o de e A ﬁfj A it
i Cropland 0 154.7 89.05 528.33 6953.4 15.08 7740.55 1] 19792.73 7715.86 3952.8 9468.06 108.14  41037.58
MH Forest 157.39 0 462.81 31.71 310.48 73.06 1035.4517549.23 0 13609.27 1386.46 2299.3 284.32  35128.58
i Grassland 122.19  963.16 0 62 90.84 377.49 1615.67 8853.46 24136.73 0 805.2  681.15 2290.62  36767.16
I3 Water 171.11 10.94 46.85 0 187.95 15.54  432.39 1926.45 568.19 336.5 0 391.51 322.34 3544.99
AR I H Settlement 421.68 8.78 6.24 28.5 0 1.18  466.38 244598  320.12 130.91 185.9 0 8.95 3091.86
KA A4 Unwsed 0.65 84.4 3971.25 112.94 3.09 0 4172.33  58.68  458.3 7944.55 468.41 15.76 0 8945.7
A1t Total 873.01 1221.97 4576.2 763.49  7545.76 482.34 15462.7730833.79 45276.0729737.1  6798.7612855.78 3014.37 128515.87
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H: - MR AV TR R L) 143978.64km* , o BHbFE AU 2, BTG 1 2 48778.13km® , B4 Sy Mt
(40.89% ) R I (33.67% ) s MRHbFE A TR 2 , B i1HE A 24 46498.04km? , 3= %2 fy H04th ( TTHRR 53.98% )
FIBEH ( TTHRE 42.90% ) oAbk, 5% 2578 Ak Sk G i DX 3R - 1 1) FF 5 A% S 700 =0 8 A Bk i 2 Ay 358 D s A o
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SEGEYPCEL , B AT IR TR (& 9) Bkt RUAK M2 35 FH M ) 32 BRI oy 5 A T AR
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Fig.9 Spatial distribution of land use type change in Yangtze River Basin from 2000 to 2018
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