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Spatial-temporal Evolution of LLandscape Pattern of Land Use in the Yangtze River Basin and
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Analysis of Its Driving Factors
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Abstract: The temporal and spatial changes of land use landscape pattern in the Yangtze River basin were
analyzed to provide basis for regional land use and ecological environment protection. Using Landsat 8§ TM
remote sensing image data in 2008,2013,and 2018 as the sources,this paper analyzed the spatial and tem-
poral evolution of land use and landscape pattern in the study area,and in-depth analysis was conducted on
the driving factors of the changes with ENVI and GIS technologies. The results showed that 1) from 2008
to 2018, the area of forest land,cultivated land and grassland in the Yangtze River Basin (912 510 km®) oc-
cupied a greater advantage. In 2018, the areas of forest land, cultivated land and grassland were 874 019 km”
(49.08%),428 188 km”(24. 04 %) and 247 435 km®, respectively (13. 89%). During the study period,the

overall changes in the land use structure type were that “the area of forest land (0.133%), grassland
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(0. 246 %) swetland (0. 319%) ,and construction land (5.591%) increased significantly,the area of culti-
vated land (—1.284%) decreasedsand the unused land (—0. 041%) remained relatively stable”. 2) The a-
nalysis of patch type showed that the degree of fragmentation of the forest landscape type reduced; the de-
gree of fragmentation of the grassland landscape type increased; the area of the landscape type of construc-
tion land expanded,but the spatial layout was more concentrated. 3) The analysis of the landscape pattern
index showed that human activities and urbanization construction activities led to the continuous dispersion
and fragmentation of land space and increased landscape heterogeneity. Based on the principal component a-
nalysis,three main driving factors of land use landscape pattern change were extracted:urban construction
and economic development,urban and rural population structure,and industrial pollutant emissions. Based
on the above analysis.four policy recommendations were proposed for land use and ecological environment
protection in the study area:to reduce and d optimize the land use wtih efficiency in the middle and lower
reaches of the Yangtze River; to promote ecological protection of grassland landscapes in the upstream,
northwest,and southwest regions; to strengthen the planning and improvement of industrial land in areas

with high urbanization level; to scientifically plan the spatial distribution of land in the Yangtze River basin

and to construct the ecological corridor of the Yangtze River.

Key words: Yangtze river basin; land use; landscape pattern; change; factor analysis
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Fig. 1 Study area scope
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Table 1 Patch type level indexes and landscape level indexes selected in the study
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Table 2 Variable factor system of landscape pattern change in the Yangtze River basin
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Fig. 2 Land use type structure in the Yangtze River basin from 2008 to 2018
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Table 3 Land use type structure,amount of change and range of change in the Yangtze River basin from 2008 to 2018
Al 2008 4 (S) 2013 4E(S) 2018(S)
PN 868 380. 23 869 621. 31 874 211. 31
b 244 378. 31 246 302. 14 247 421.47
TK IR H 71 482. 67 71 921.53 72 642.33
it 455 592. 41 435 651. 62 428 101. 92
AT i 45 491. 56 54 799.77 63 142.11
R 4 95 572. 82 95 601. 63 95 378. 86
2008 —2013 4F 2013—2018 4F 2008 —2018 4F
Byl
Atk AS/km®  EIEE Ut/ % et AS/km®  AERIEEE Ut/ % AR AS/km®  AEARIEEE Ut/ %
b S:th 1241.08 0.143 4590 0.528 5 831.08 0.667
i 1923.83 0.787 1119.33 0.454 3043.16 1.230
TR 3853 Hh 438. 86 0.614 720. 8 1. 002 1 159. 66 1.596
B —19 940. 79 —4.377 —7549.7 —1.733 —27 490. 49 —6.421
A 9 308. 21 20. 461 8 342, 34 15. 223 17 650. 55 27.954
A FIH £ H 28. 81 0. 030 —222.77 —0. 233 —193.96 —0.203
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Fig. 3

Change rate of land use in the Yangtze River basin

from 2008 to 2018
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Fig. 4 Trends of land use change in the Yangtze River basin

from 2008 to 2018
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Table 4 Patch level indexes of landscape elements in the Yangtze River basin from 2008 to 2018

e i BEHHCH ﬂFm%E PDM ﬂ?ﬂﬂ:ﬂﬁ N IRRBEPUR S MR RAEEIRE
NP/~ /(A 107 «hm ) MPS/hm’ LPI/% PLD/ % RC
s 2008 64151 0. 037 1370. 711 41.716 48.511 78.213
2013 63547 0. 035 1387. 149 41. 829 48. 683 78. 319
2018 62998 0.034 1406. 239 40. 822 48.943 78. 660
L 2008 114054 0.063 418. 659 5.521 13. 652 64,142
2013 116027 0. 064 401.761 5. 440 13. 701 63.499
2018 117754 0.067 384. 156 5.253 13.752 62.621
TR IR He 2008 75327 0. 041 291. 872 7.039 3. 874 60. 534
2013 74989 0. 041 294. 218 6.998 3.891 60. 534
2018 75987 0. 042 291. 524 6. 980 3. 942 60. 412
i 1 2008 64814 0. 035 108. 417 0.667 25.491 50. 845
2013 64512 0. 035 109. 921 0. 664 24,713 51.163
2018 64812 0. 035 110. 808 0. 665 23.903 51. 254
A 2008 54586 0.030 69.003 —0. 064 24,412 33.075
2013 55701 0. 031 81. 204 0.133 2.951 38.092
2018 57030 0. 041 90. 684 0.209 3. 402 42. 377
AR A= 2008 66115 0.018 157.977 0.022 5.221 50,173
2013 66440 0.018 157. 225 0.021 5.232 50. 113
2018 66096 0.018 158. 243 0.021 5.224 50. 144
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Table 5 Landscape level indexes of the Yangtze River basin from 2008 to 2018
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PN/A4> fRE VI A LSI 1% SHDI 14 SHEI MPFD
2008 438 992 24.721 417. 676 1. 366 0.698 1.034
2013 441 161 24. 835 419. 028 1. 373 0.701 1.032
2018 444 624 26. 201 421. 259 1. 384 0.707 1. 044
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Table 6 Interpretation of total principal component variance

, VIR R P U Aar - O A e A 4 75 A
A Bt FEEN 28/ % Bt FEEN 2R/ % 2B %

1 10. 302 49,057 49, 057 10. 302 49,057 49, 057 41. 982

2 3. 265 15. 549 64. 606 3. 265 15. 549 64. 606 60. 184

3 1. 488 7.084 85. 875 1. 488 7.084 85. 875 85. 875
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Fig.5 Principal component analysis of variable factors
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