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Fig. 1 The map of the present land use

F1 1980—2018 FEAET LA AL
Table 1 Change in land use structure in Dingxi City from 1980 to 2018

ke 1980 4 1990 4 2000 4 2010 4 2018 4
U mA/km® /% mWA/km’ /% mB/kmt HH/% mB/kmt /% B kmt i/ %
B 7 361.88 37.48 7 350.19 37.42 7393.07 37.64 6 855. 88 34.91 6 682. 63 34.02
b8 i) 1 938. 16 9.87 1 961. 64 9.99 1 958. 86 9.97 2 187.23 11. 14 2 148.54 10. 94
B 9 881.01 50. 31 9 877.27 50. 29 9 820.18 50. 00 10 046. 9 51.15 10 193.65  51.90
7K 3 91.62 0. 47 83.51 0. 43 80. 38 0.41 82.1 0.42 99. 68 0.51
R b 281. 11 1.43 282. 34 1.44 302. 46 1.54 388.01 1.98 430. 89 2.19

R FFH 4 87.59 0.45 86. 42 0.44
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Table 2 Dynamics of single land use in Dingxi City from 1980 to 2018

+ b 2 1980—1990 4E/%  1990—2000 4F/%  2000—2010 4E/%  2010—2018 4F/%  1980—2018 4F/%
kL —0.02 0.06 —0.78 —0.32 —0.27
b 0.12 —0.01 1. 04 —0.23 0.26
i 0.00 —0.06 0.23 0.18 0.08
K 8% —0.97 —0.39 0.21 2. 20 0.21
G FH 0. 04 0.67 2.20 1. 24 0.91
A A —0. 14 0. 00 —0. 64 0.69 —0.05

x3 THAAEEZSEH
Table 3 Comprehensive index of land use degree
s ] 1980 4F 1990 4F 2000 4 2010 4F 2018 4
= i ) P AR R 25 A4S B 239. 90 239. 86 240. 28 238. 44 237.97
F4 THABEESSEHETL
Table 4 Dynamics in comprehensive index of land use degree

A B 1980—1990 4F 1990—2000 4F 2000—2010 4 2010—2018 4 1980—2018 4F

1 R R 25 A Ak TS 2 —0.04 0.42 —1. 84 —0. 47 —1.93
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Table 5 Transfer matrix of land use types in Dingxi City from 1980 to 2000 km®

L HEH Mty B K38 A ARF ] A b 2000 A1t
L 7 307. 47 5.63 67.86 11. 67 0.04 0. 40 7 393.07
M 7.75 1921.15 29. 96 0.00 0.00 0.00 1 958. 86
T 24. 81 11.38 9782. 27 0.93 0.01 0.78 9 820. 18
K 2.38 0.00 0.07 77.93 0.00 0.00 80. 38
A 19. 47 0.00 0. 84 1.09 281.06 0. 00 302. 46
AR 4 0. 00 0. 00 0.01 0. 00 0. 00 86. 41 86. 42
1980 4E &1t 7 361. 88 1938.16 9 881.01 91. 62 281.11 87.59 19 641. 37
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Table 6 Transfer matrix of land use types in Dingxi City from 2000 to 2018 km?*

4 Hh 2 A Bt s Mt T K38, AR RFHLH 2018 AEATT
o 5 455.15 81. 66 1 038.53 16. 00 75.51 15.77 6 682.63
B HE 250. 26 1 608.61 282. 34 2.17 4.56 0. 60 2 148.54
b 1461.48 261. 66 8 426. 88 9.16 24.76 9.70 10 193. 65
JK 35, 26. 89 1. 14 9. 89 49,97 1.76 10. 04 99. 68
K 180. 18 4. 89 45. 85 3.01 195. 31 1. 66 430. 89
ARAH A 3t 19. 11 0. 90 16. 69 0.07 0.56 48. 65 85.98
2000 A1t 7 393.07 1 958. 86 9 820.18 80. 38 302. 46 86. 42 19 641. 37

x7 EFET 1980—2018 F£ +ithF| Az N EF
Table 7 Data showing the driving force factors of land use in Dingxi City from 1980 to 2018

A B 8 R 5= 1980 4 1990 4 2000 4F 2010 4F 2018 4F
ISUNEVIN X, 2 688 811 2 551 143 2 923 600 2 701 100 2 821 700
RRANB/N X, 2 510 981 2 388 300 2 654 600 2 259 664 1819 300
N4 77 BB/ o X, 440 847 1483 5338 12 656
A7 BB/ T 0T X, 104 243 209 572 431 500 1505 867 3562 609
WA S8/t X; 544 000 670 000 703 726 1198 561 1410 171
Ak it FH A 4l i/ ¢ X; 8 963 24 173 50 362 69 182 90 272
LAY EHE RN AR/ 0T X; 534. 69 566. 84 526.97 551. 47 510. 33
IRR =5/t X 5 000 18 000 35 867 41 694 61 063
AN AL R B F1 / kW X, 269 237 302 593 703 100 1 065 752 1 811 316
At R Ll A /5T X 109 322 1268 2702 7 492
[upi s NP X, 2784 7675 29 721 72 455 240 574
SRR KM B A8/ 0 2k Xy 36. 60 66. 9 57. 84 55. 92 39.01
[ 5 BE - SR/ o X3 1 715.00 7116 152 718 1 939 830 3510 464
HE 2 TH B R R/ T T X1, 26 477 46 477 147 375 533 224 1310 500
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Table 8 Explanation of total variance
o W IR ALK 2 B3 A F 7 A e e A F 5 A

Bt TEESIL/ N BB/ % Bt EES/ % BB/ % Bt A/ % B/ %
1 11. 069 79.063 79.063 11. 069 79.063 79.063 9.763 69. 737 69. 737
2 1. 666 11. 897 90. 961 1. 666 11.897 90. 961 2.228 15.912 85. 649
3 1.116 7.973 98.933 1.116 7.973 98.933 1. 860 13.284 98.933
4 0.149 1. 067 100. 000
5 8. 494E-16 6.067E-15 100. 000
6 4. 455E-16 3. 182E-15 100. 000
7 3. 193E-16 2. 281E-15 100. 000
8 2.424E-16 1. 732E-15 100. 000
9 1. 315E-16 9. 395E-16 100. 000
10 —2.679E-17 —1.914E-16 100. 000
11 —8. 757E-17 —6.255E-16 100. 000
12 —1.480E-16 —1.057E-15 100. 000
13 —5.654E-16 —4.039E-15 100. 000
14 —1.635E-15 —1.168E-14 100. 000
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Table 9 Factor loading after rotation

A5 B8 R 1 2 3

ISYNIEFUN 0.141 0.981 —0.135
ViZENEVN —0.939 0.172 0.278
N4 77 Bl / o 0.95 0.17 —0. 259
A BAE /T3 oG 0. 949 0.18 —0.256
AR &/ 0.974 0.12 —0.019
A6 it FH 47 4l i/ g 0.9 0.408 0.113
PRAEY) S T AR/ 7 T —0.341 —0.7 0.618
IR 7 A/ 0. 885 0.45 0.119
Ll MU 3l ) /KW 0. 926 0. 343 —0.151
KA E R A S A /oG 0.926 0.252 —0.263
WO A/ T3 I 0.916 0.224 —0.305
SRR KA & A28/ 0 % —0.168 —0.142 0.96

[t % G 7 BB/ JT o0 0. 962 0.121 —0.213
*E 22 TH 2R N S/ T T 0. 944 0.191 —0.267
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Figure 2 Comprehensive score of driving forces of land

use change from 1980 to 2018
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Analysis of land use change and driving forces in farm-

ing pastoral ecotone-take Dingxi as an example

HU Bo', TANG Hong',LI Guang', YAN Ji-xuan®*,NING Jian-yang',
LLANG Yong-juan',LLIN Yang-jie'
(1. College o f Forestry ,Gansu Agricultural University ,Lanzhou 730000,China;2. College o f Water

Conservancy and Hydropower Engineering .Gansu Agricultural University ,Lanzhou 730000, China)

Abstract;: This study aimed to explore the factors influencing land use using remote sensing image data and

annual statistical data of Dingxi City in 1980,1990,2000,2010 and 2018. ArcGIS spatial analysis method and

principal component analysis method were used to study the land use structure and driving forces in recent 38

years. The results showed that during the study period, the land use of Dingxi City was mainly comprised of

grassland. There was most significant change in construction land. The comprehensive index of land use was at

the middle and low level,and the degree of human use was low. Overall,the cultivated land has been decreasing

annually which had the greatest net conversion area, primarily due to its convertion into woodland, grassland and

construction land. The level of people’s living, agriculture and economic development were the main driving

forces affecting land use change in Dingxi City.

Key words: Dingxi City;land use;driving force; ArcGIS



