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Abstract: With the development of urbanization and the construction of “The Belt and Road” and
ecological civilization, the temporal and spatial characteristics of regional land use in the Great
Xi’an have been changed significantly in the past 25 years. Based on transition matrix, standard
deviation ellipse analysis, hotspot analysis, point density analysis and other methods, spatial-
temporal changes of land use in the Great Xi’an from 1990 to 2015 are analyzed. The results
show that: DCultivated land area accounted for the largest proportion, but overall showed a de-
creasing trend. The area of construction land increased significantly, and the area of forest land,
grassland and water areas decreased. @ The land use types in the study area were frequently
changed. Construction land and cultivated land were the main objects of mutual conversion.
There was a mutual conversion relationship between cultivated land, forest land and grassland.

@ The change of cultivated land was mainly concentrated in the middle of the study area, the
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Weihe River Basin and the Qinling Mountains. The change of ecological land was mainly concen-

trated in the middle and southeast of the study area. The change of construction land was scat-

tered. @ The center of change shifted northwest and inclined along the

1

‘ northeast-southwest ”

axis. The hot spots were located in the south of the study area. The concentration characteristic

was “centralization in the middle and diffusion around”. @ Economic construction, social develop-

ment, and ecological civilization construction are important factors influencing land use change in

the Great Xi’an area.
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Tab. 1 Structure and degree change of land use types in the Great Xi’an area from 1990 to 2015
A A/ %
- 1R 2 R

1990 4 1995 4 2000 4¢ 2005 4 2010 4 2015 4

il 59. 02 59. 26 57. 80 57.37 55. 09 53.79

b s:i) 30. 42 30. 20 29. 54 30. 32 30,12 30. 40
i 1.74 1.35 3.23 1.52 2.32 1.66

7K 8 1.47 1.38 1.10 1.53 1.46 1.35
5 b 7.16 7.73 8.26 9.20 10. 92 12.58
A - 0. 20 0.08 0.07 0.05 0.08 0.21
-t R AR T 25 A TR A 273.14 274. 65 274. 24 275.73 276. 84 278.73

F 2 19902015 4R VY% M X - 4 A 26 B0 T FR AR Ak & A8 AL R B A8 1 R
Tab. 2 Quantity, range and speed of each land use type area change in the Great Xi’an from 1990 to 2015
Bt e
ArEnTE Ak km® AR/ % et A /km®  AEALIEBE/ % et
(% +ah (% +a")
1990—1995 4 42.77 0.41 0.08 —37.57 —0.70 —0.14
1995—2000 4¢ —257. 14 —2.47 —0.49 —116. 80 —2.21 —0.44
2000—2005 4 —73.71 —0.73 —0.15 137. 32 2.65 0.53
2005—2010 4F —400. 31 —3.98 —0. 80 —34. 47 —0.65 —0.13
2010—2015 4 —228.91 —2.37 —0.47 49.03 0.93 0.19
1990—2015 4F —917. 30 —8.87 —0.35 —2.49 —0.05 0. 00
Fi K IK
prERE Akt /km®  ARALIREE/ % et Akt /km®  AEALIEBE/ % et
(% +a" (% +a")
1990—1995 4E —66.99 —22.01 —4.40 —15. 67 —6.10 —1.22
1995—2000 4= 329. 25 138.75 27.75 —47.95 —19. 86 —3.97
2000—2005 4 —300. 14 —52.98 —10. 60 75.20 38. 87 7.77
2005—2010 4F 140. 22 52.63 10. 53 —11.99 —4.46 —0.89
2010—2015 4 —114. 85 —28. 24 —5.65 —19. 29 —7.52 —1.50
1990—2015 4F —12.51 —4.11 —0.16 —19.71 —7.67 —0.31
B A FIJH L 3t
AT E Ak km® AEAGIREE/ % g‘{\ﬂ:ﬁ?/ b/ km®  ARALIE /% (1—’244:‘1*;[5“:/
(% «a™) (% «a™ ")
1990—1995 4F 100. 21 7.98 1. 60 —22.05 —62. 60 —12.52
1995—2000 4& 92.63 6. 83 1. 37 —0. 67 —5.10 —1.02
2000—2005 4 165. 60 11.44 2.29 —3.97 —28.58 —5.72
2005—2010 4F 300. 28 18.61 3.72 5. 56 62. 25 12.45
2010—2015 4F 291.12 15. 21 3.04 22.90 158. 07 31.61
1990—2015 4¢ 949. 84 75.68 3.03 2.16 6.13 0.25
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Tab. 3 Transition matrix of land use types in the Great Xi’an area from 1990 to 1995
- b ) 2 i) KL Hi 7K 32k BEHH KRR 1990 4F it
s 9 788.06 203. 48 78.70 44. 67 267.63 7.09 10 389. 63
MR b 127.55 5 093. 31 33.90 17. 27 3.78 19.15 5 294, 97
L) 45.97 14. 40 173.73 2.03 0. 89 0. 00 237.02
TR 8 42.75 3.04 6.65 187.90 0.91 0.10 241, 35
5 341,11 18.13 18.13 2.05 981. 40 1.35 1362.17
AR F A b 1.77 0.23 0.00 3.14 0.50 7.52 13.17
1995 4E it 10 347.20  5332.58  311.11  257.07 1 255.12 35.22 17 538. 30
F 4 19952000 4 KT % Hh X A b A FH 5 5% 50 B

Tab.4 Transition matrix of land use types in the Great Xi’an area from 1995 to 2000

b ] 28 Y B K H it K 35k BEHH KRR 1995 4 @it
B 9 595.91 234,05 165. 21 30. 25 357.56 6.62 10 389. 61
bl 174.23 4909.42  201.29 3.02 6.33 0.61 5 294. 89
i 48. 27 11. 29 175.09 0.79 1.84 0. 00 237.28
IR 5 55.57 12.90 19.93 151.43 1.35 0.15 241. 33

A 256. 38 9.89 5.02 2.26 1 080. 42 1.34 1 355. 32
A - 2.29 0. 96 0.00 5. 69 0.46 3.78 13.17
2000 4F B3t 10 132.65  5178.51  566.54  193.44 1 447.97 12. 50 17 531. 61

F 5 20002005 4F KV % b X A 1 ) FH e B8 4 B
Tab.5 Transition matrix of land use types in the Great Xi’an area from 2000 to 2005

- Hl ) S 2R 8 il L it K A RAA 2000 4 21t
L 9 670.06 129. 95 31.42 53. 30 247.57 0. 44 10 132.74
P b 140. 35 4.999. 00 5.94 17.18 15. 24 0. 89 5178. 60
T 136. 41 179. 52 228. 44 20. 41 1.78 0.00 566. 56
K8 11.42 2.28 0.21 176. 46 0.78 2.29 193. 45

15 Y Hb 93.70 4,17 0.38 1.17 1348.17 0.37 1447.97
AR - 1 6.93 0.57 0.00 0.05 0.02 4,93 12.50
2005 4F 2t 10 058.87  5315.50  266.39  268.57 1613.55 8.92 17 531. 81
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Tab. 6 Transition matrix of land use types in the Great Xi’an area from 2005 to 2010
- i ) 28 R Ak K HL T K5 5 i b R H] A b 2005 4F &1t
HEH 9 461. 05 117. 65 108. 45 18. 44 348. 89 4.45 10 058. 93
M 66. 14 5148.18 69. 00 14.23 12. 45 5.67 5 315. 65
B 34.16 5. 64 223.05 1.34 2.17 0.04 266. 41
K 32k 39. 65 4,47 4.35 219. 26 0. 89 0.00 268. 60
5 FH b 58. 05 4.08 1.55 0.83 1 549. 06 0.00 1613.57
A FFH - 1 0.19 1.23 0.23 2.56 0.38 4,32 8.92
2010 4F &t 9659.24 5 281.23  406.63 256. 66 1.913.84 14. 48 17 532.08
F 7 20102015 4KV % Hh X A Hb A FH 5 5% 0 B

Tab. 7 Transition matrix of land use types in the Great Xi’an area from 2010 to 2015

- H A 2R B M L) KI5 i KA A b 2010 4F &3t
Bk Ho 9 325.47 21.18 0.26 13.25 294. 62 4.48 9 659. 28
PR Hh 42.70 5 216.63 0.01 0.79 11.85 9.41 5 281. 41
i 43.29 69.52 290. 29 1. 34 1.77 0.41 406. 63
7K 32k 4.05 15.92 1.23 221. 62 0.48 13.35 256. 66
jeiaratRii 14. 38 2.81 0.01 0.38 1 .896. 27 0. 00 1913.85
A A 0.01 4.75 0. 00 0.00 0. 00 9.72 14.48
2015 4F it 9429.91  5330.82  291.81  237.39 2 204. 99 37.39 17 532.31
F2 8 1990—2015 4F K VG %2 i X+ 1 1) JTT 4 7% 40 B4

Tab. 8 Transition matrix of land use types in the Great Xi’an area from 1990 to 2015

- Hl R 2R A B ith R b i 7K 35k A KA 1990 4F & it
b 9 069. 99 181. 64 60. 44 51.85 980. 46 2.87 10 347. 25
R b 160. 61 5074.56 28.23 7.00 50. 20 12. 20 5 332.81
i 62.92 27.58 199.18 6.41 7.59 0.59 304. 27
i e 49, 30 20. 00 2.59 170. 46 3.38 11. 34 257.07
HL5 F Hh 83. 80 5.97 1.33 1.11 1162.88 0.02 1255.12
R FH - 1 3.16 20. 69 0. 00 0.53 0.47 10. 36 35.21
2015 4F & it 9 429.79 5 330. 44 291.78 237. 36 2 204.97 37.38 17 531.73
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Fig. 2 Change in cultivated land, ecological land and construction land in the Great Xi’an from 1990 to 2015
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Tab. 9 Standard deviation ellipse parameters in each period
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