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Abstract: In order to provide guidance for the rational use of land resources and the optimization of ecologi-
cal environment, the temporal and spatial evolution law and driving force of landscape pattern in loess hilly
region were investigated. Based on the remote sensing image data of 1998, 2008 and 2018 in Yongshou
county, Shaanxi Province, the spationtemporal changes and driving forces in the region were analyzed from
landscape transfer matrix,landscape pattern index and principal component analysis by using ArcGIS and
FRAGSTATS software. The results showed that 1) from the perspective of the changes in land use land-
scape pattern,the dominant landscape in the study area changed from cultivated land to forest land,and the
main area change was the increase in the areas of forest land and orchard land. The area of forest land in-
creased by 177. 88 km”, the area of the orchard land increased by 128. 66 km” , mainly converted from culti-
vated land. 2) At the level of landscape patch, the forest land dominated the various landscape types. The
construction land,forest land and unused land were subject to human intervention,and the patch shape ten-
ded to be simple. The landscape heterogeneity of forest land, orchard land and grassland gradually in-

creased. 3) At the overall level of landscape,landscape connectivity became worse, the area proportion of
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each plaque type tended to balance,the fragmentation of the landscape gradually increased, and the land-

scape types gradually differentiated into smaller patches. 4) From the perspective of the driving forces of

the changes in landscape pattern,natural factors such as temperature and precipitation had certain impacts

on the changes,and socio-economic factors and policy guidance were the main factors of the landscape pat-

tern change in Yongshou county.
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Fig. 1 Map of Yongshou county
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Fig. 2 Map of Yongshou county landscape pattern in 1998—2018
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Table 1  Selection of landscape metrics
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Table 2 Area of each landscape type in Yongshou county

1998 4F 2008 4f 2018 4F AL/ %
SO
i F/kem® H B/ % T FH/km® H i/ % i F/km® He i/ % 1998 —2008 2008—2018
7K 41.48 0.50 4.77 0.54 4.47 0.50 6.08 —6.71
HEE i 69.12 7.78 78.12 8.79 84. 50 9.51 11.52 7.56
b 183. 44 20. 64 325.07 36. 65 361,32 40. 66 43.57 10. 03
B 377.18 42. 44 211.70 23. 82 130.78 14.72 —78.17 —61.87
R 129. 43 14.57 50. 63 5.67 39. 64 4. 46 —155. 64 —27.72
el b, 40. 14 4.52 119. 42 13. 44 168. 80 19. 00 66. 39 29. 25
b, 84. 84 9.55 98. 89 11.13 99.05 11.15 14. 21 0.16
3.2 EVNEBEESNT A AR 206, 06 km® , 32 B HE Ak Sk AR Hb A el 4,

1998—2008 4F £ 25 A 5 WL 1) % B 3 B 4 5% 3 WAk % 4k T 103. 67 km®, &7 B M Ak AR G
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TRt A 1) P v B el /D R bA Bl v R A 3 TR 26. 01 %0 o A b g L Ath S5 00 288 780 1) 5% Ak 1o
NSO A 2 [ 1) 2 Ak Dy TRD R 0, B9 b L A ) P 2 U 88. 8km” , I MHLFLE AL T 60. 53 km®, i K H
SO 2 AU G A 1) 32 B R UR AR Bl At S 08 2 R Y H % AL TR R 68.16 % .
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Table 3 Landscape type transfer area matrix of Yongshou county during 1998 —2008 km?
SR KA T b, B A T fre] b H i,

K3 3.04 0 0.34 0 1.10 0 0 4.48
B 0 59.12 0 4.89 0 5.11 0 69.12
M 0.89 0. 69 153.78 25.59 0 0.82 1. 67 183. 44
Bl 0. 84 18. 31 103. 67 170. 58 6.72 53.61 23.45 377.18
AR A 3 0 0 60.53 5.69 40. 60 18. 27 4.31 129. 40
7] b 0 0 6.75 2.99 0 30. 30 0. 10 40. 14
L8 0 0 0 1.96 2.11 11. 31 69. 36 84. 84

4.77 78.12 325.07 211.70 50.63 119. 42 98. 89 888. 60

2008 — 2018 4F £ 2 AU 5O By 5% #4406 PR % 4 U FHE M, H At 5500 28 A8 Iy [ B4 kT 68, 31
FiiR . AT 1998 — 2008 4E, 2008 — 2018 4E ;% km? , A B b ) el Ak T 45. 87 km?, o Pl b #
TR AR AL AR B A BT R R . 2008 — 2018 4F, iff 5% IX. LR 67,14 %,

PR 32 1% T RR AR Ak 7E T el B v RR A 3, B J2 Bk
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Table 4 Landscape type transfer area matrix of Yongshou county during 2008 —2018 km?
FOZE A K3 HE b bt H A (R Fl 2008 4E A1

K5 3.08 0 0.79 0. 90 0 0 0 4.77
R i 0 62. 37 7.58 0 0 7.14 1.03 78.12
s 0.07 2.11 302.17 4.18 0. 74 10. 71 5.09 325.07
it 0 14.13 28. 89 100. 71 3.39 45. 87 18.71 211.70
% ) FH Hb 0.31 0 8.96 1.92 34. 65 2.61 2.18 50. 63
[GE: 0. 82 5. 89 4.21 7.14 0.87 100. 49 0 119. 42
i 0.19 0 8.73 15. 94 0 1.98 72.05 98. 89
2018 A1t 4.47 84. 50 361. 33 130. 79 39. 65 168. 80 99. 06 888. 60
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Table 5 Landscape pattern indices at landscape level
A0y CONTIG 1J1 SHDI SHEI SPLIT DIVISION
1998 45. 47 80. 49 1. 56 0. 80 17.47 0.94
2008 44,59 79.94 1. 60 0. 82 9.83 0. 90
2018 42.13 85. 46 1.63 0. 84 13.00 0.92
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in Yongshou County
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Table 6 Load table of principal component factors

iR T FHA 1 TSy 2
BAH 0. 980 0.082
el A H 0.905 —0.003
GDP 0.144 0.955
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Fig.5 Population changes in Yongshou county
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