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Spatiotemporal Variation and Driving Force Analysis of Vegetation Cover in the
Yangtze River Delta Based on GEE and PLSR During 2001 —2020

LI Xing-mei, YAN Jun”

(College of Landscape Architecture s Nanjing Forestry University s Nanjing 210037, Jiangsu ,China)

Abstract: Based on google earth engine (GEE) cloud platform,the spatiotemporal evolvement characteris-
tics and response characteristics to climate and human activities of vegetation cover during 2001 —2020 in
the Yangtze River Delta were analyzed by MODIS enhanced vegetation index (EVI) data,using Theil-Sen
Median trend analysis, Mann-Kendall significance test and partial least squares regression (PLSR) analy-
sis. The results showed that 1) From 2001 to 2020, vegetation cover in the study area showed an upward
trend in time series (from 0. 433 to 0. 474) ,and the overall growth rate was about 0. 16% « a '. The spatial
pattern was high in the west,north and south region and low in the east and middle region,with the aver-
age value of 0. 486 in the high value area and 0. 374 in the low value area. 2) The dynamic change of vegeta-
tion cover was dominated by improvement (76.29%) and stability (8.0%) ,mainly distributed in the west
and south. The degraded area (22.71%) was mainly distributed in urban expansion region. 3) The contri-
bution of human activities (variable importance of projection”>1) to variations in vegetation cover was
greater than that of climate factors (variable importance of projection<CO0. 5). Precipitation was the main
climate driving factor. The rapid development of urbanization led to great changes in land use,which gener-

ally had a significantly positive impact on vegetation cover, but also resulted in increased landscape frag-
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mentation. The analysis of the changes and driving factors of vegetation cover in the Yangtze River Delta

has important practical significance for regional ecological environment monitoring, protection and con-

struction.

Key words: the Yangtze River Delta; vegetation cover; google earth engine (GEE) ; partial least squares re-
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Table 1 The driving factors of vegetation cover in the

Yangtze River Delta during 2001 —2020
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Fig. 2 Annual variation of enhanced vegetation index (EVI)

in the Yangtze River Delta during 2001 —2020
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Table 2 Classification table of dynamic trend of EVI in the
Yangtze River Delta during 2001 —2020
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Table 3 Results of partial least squares regression
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Table 4 Summary of variable projection importance (VIP) with different principal component number
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Fig. 6 Land use types in the Yangtze River Delta in 2020
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Table 5 Land-use type transition matrix in the Yangtze River Delta from 2001 to 2020
2001 4F + Hi 2020 4F + iy H) 2 Y
Iz e P WA i Kbk KA R arit
it — 3197.75 0. 00 5.00 3072.00 0.75 17 476. 25 23 751.75
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Table 6 Percentage of vegetation trends in different unchanging land use types in the Yangtze River Delta during 2001 —2020 %
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Table 7 Percentage of vegetation trends in different land use change types in the Yangtze River Delta during 2001—2020 %
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15 42.31 22.12 7.09 16. 64 11.83 |51 7.64 12.50 6.85 25. 23 47.78
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Table 8 Landscape indices at landscape level from 2001 to 2020

i 4 PD/(A> « hm™ %) LPI(%) PAFRAC CONTAG(%) SHDI
2001 0.637 1 38.359 7 1.551 59.560 5 1.054 9
2020 0.698 8 35.952 8 1.568 5 55.360 7 1.133 3

£9 2001—2020 ERRE LM F ARB I WIEEH

Table 9 Landscape indices of different land use types from 2001 to 2020

-l A I A AR AR PD/(A + hm™ %) LPI(%) ED(m * hm %) LSI PAFRAC COHESION
i 2001 0.088 8 38.359 7 12.350 5 247.263 5 1.592 6 99.932 1
2020 0.1350 35.952 8 15.047 5 312.370 0 1.613 3 99.921 3
s 2001 0.040 6 24,578 1 4.206 5 115.175 8 1.507 0 99.898 5
2020 0.039 3 23.689 0 4,607 1 127.642 3 1.5237 99.897 7
HEA 2001 0.000 5 0.000 1 0.005 3 13.571 4 1.5213 5.138 6
2020 0. 000 2 0.000 1 0.002 2 8.315 8 1.0619 3.944 4
F 2001 0.003 7 0.001 2 0.0615 40.259 3 1.575 4 54.517 3
2020 0.001 5 0. 000 2 0.020 0 24.807 0 1.616 7 30.007 2
KA 2001 0.117 4 0.997 1 2.829 7 167.267 1 1.536 1 96.837 8
2020 0.120 5 1.123 3 2.932 6 176.007 6 1.545 5 96.756 0
R F) FH 2001 0.000 5 0.000 3 0.005 9 13.093 8 1.509 9 28.139 2
2020 0. 000 2 0. 000 0 0.001 6 7.4375 1.169 9 3.038 8
I 2001 0.385 7 0.200 1 7.095 6 403.015 2 1.548 7 78.120 2
2020 0.402 1 0.8517 9.905 4 423.726 6 1.562 3 93.853 5
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