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Table 1 The main land use annual change/dynamic around returning farmland in Zhifanggou gully basin
1991 2000 2013 1991—2000 2000—2013
/m? / 1% / 1%
1241 030.2 1158 295.7 3645 418.4 -6.7 -0.7 214.7 16.5
3226 660.4 3557 622.6 1902 954.3 10.3 1.1 -46.5 -3.6
910 089.5 992 824.9 1241 131.5 9.1 1.0 25.0 1.9
1 820279.4 1489 237.3 7 447 18.9 -18.2 -2.0 -49.9 -3.8
330 941.9 248 206.2 166 013.8 -25.0 -2.8 -33.1 -2.5
165 477.8 247 983.7 330 967.4 49.8 5.5 33.4 2.6
248 206.2 165 476.8 82735.1 -33.2 -3.7 -51.0 -3.8

331 023.6 413 677. 1 165 470.8 24.9 2.8 -60.0 -4.6
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Table 2 The main land use type transfer matrix from 1991 to 2000 in Zhifanggou gully basin /m?
2000
1991 1%
963 754 137 208 58 167 37 264 0 2 407 2 494 39 736 1241 030 277 276 29
182919 2 879 681 45 794 38 716 0 39 287 0 40 263 3226 660 346 979 12
11 306 14 101 879 576 0 0 0 0 5107 910 090 30 514 3
317 397 808 0 1 397 854 4 420 19 436 1 349 0 1 820 279 422 425 30
0 76 713 5030 15 403 231 208 0 1 306 1282 330 942 99 734 43
0 2 457 4 258 0 0 158 763 0 0 165 478 6715 4
0 48 793 0 0 12 578 26 507 160 328 0 248 206 87 878 55
0 862 0 0 0 1584 0 328 578 331 024 2 446 1
1 158 296 3 557 623 992 825 1489237 248 206 247 984 165 477 413 677 8273 517 1273967 15
194 542 677 942 113 249 91 383 16 998 89 221 5 149 85 099 1273 582 - -
/% 20 24 13 7 7 56 3 26 15 - -
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3 2000—2013
Table 3 The main land use type transfer matrix from 2000 to 2013 in Zhifanggou river basin /m?
2013
2000 %
1078 934 0 58 737 3 479 0 9 319 976 6 851 1158296 79 362 7
1537415 1824329 195879 0 0 0 0 0 3557 623 1733294 95
13 672 28 989 950 164 0 0 0 0 0 992 825 42 661 4%
685 798 36 124 25 846 729 859 4 587 7 023 0 0 1 489 237 759 378 104
52 461 0 0 2209 158 467 34 221 191 657 248 206 89 739 57
0 0 0 494 0 236 948 0 0 247 984 11 036 5
58 731 6 532 0 5973 0 29 198 81 568 0 165 477 83 909 103
218 407 6 880 10 505 2 704 2 960 14 258 0 157 963 413 677 255 714 162
3645418 1902854 1241131 744718 166 014 330 967 82 735 165 471 8 276 316 3 055 092 37
2 566 484 78 525 290 967 14 859 7 547 94 019 1167 7 508 3 061 076 - -
/% 238 4 31 2 5 40 1 5 37 - -
131 954.7 m*.78 238.4 m*> 81 742.6 m*.
(4) 2000—2013 2013—2023
4, 2000—2013
3.4.2 2013
(5) ~(8) 2013 8 474 087.5 m’ 13.0%
CA - Markov N
Visual C+ + 6.0 2013
83 728.2 m’ 50. 6%
2023 o 165571.1 m’ 22.2%
3. .
2023 . 3.5
4 119 505. 9 m>. 1 589 237. 6m*. GM(1 1) ® ( Gray
1 406 501.3 m’. 57 9147. 8 m’. 75 275. 2 m’. Forecast Model) .
4
Table 4 The main types of land use transfer probability matrix after returning farmland
2013
2000
0.072 3 0.0152 0.000 3 0.029 7 0.027 3 0 0 0.025 2
0.037 7 0.027 9 0 0.011 4 0 0 0 0
0.037 1 0.0159 0.018 2 0.005 1 0 0 0 0
0.004 1 0.001 1 0.001 5 0.015 1 0 0 0.001 3 0.0111
0 0 0 0 0.009 3 0 0 0
0 0 0 0 0 0.065 7 0 0
0.024 9 0.048 5 0.001 0 0.001 6 0 0 0.048 6 0.000 9
0.005 1 0.008 5 0.040 7 0.000 8 0 0 0 0.008 9
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Table 5 Comparison of error with two kinds of prediction methods in 2023

: CA — Markov GM
/m? /m? 1%
GM(1 1) 4119 505.9 4123711 0.102
GM(1 1) 1589 237.6 1592 435 0.211
GM(1 1) 1 406 501.3 1410 321 0.271
. 579 147.8 580 124 0.168
5 o 165 773.8 165 372 -0.243
5 CA - Markov 331 967.4 332 056 0.027
78 238.4 78 112 -0.162
GM(1 1) 81742.6 81 625 -0. 144

CA - Markov
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Land Use Change Driven by Farmland in Loess Hilly-gully Region

—A Case Study of Zhifanggou Gully Basin
LIN Xiaochu YAO Wangiang QIU Chunxia

( College of Geomatics Xian University of Science and Technology Xian 710054 Shanxi China)

Abstract: With the implementation of returning farmland to forest in 1999 the land uses have changed greatly In
Loess Hilly—gully region. In order to explore the law of land use changes and driving mechanism this paper takes
Zhifanggou Gully Basin Ansai County of Shaanxi Province China as an example. Taking three periods of 1991

2000 and 2013 years of TM and ETM images as the data source combined with the terrain map attribute data of
field mapping supported by RS and GIS technology analyzed the law of land use changes around returning farm—
land in the basin. Using the pattern of land use in 2013 and applied the transition probability matrix determined
by CA — Markov model to carry on the simulation and prediction of the land use change in 2023. Results show that:

the policy has improved the land use annual gradient in the basin and changed the land use transfer relationship of
the whole basin  many other types of land roll-into the forest land and orchard promoted the speed of the circula-
tion of land use in the basin the transfer rate of land use area in the whole basin is only 0. 15 before the project

but account for 0.37 after 2.47 times before project and forest area roll-in is the most obvious mainly from the
roll-out of cultivated land grassland and saline-alkali land area; cultivated land roll-in and roll-out coexist but the
general trend is cultivated land roll-out. Projections show that: the land use will maintain the trend of after farmland
during 2013—2023 the overall performance is the increase of woodland and orchard area while the cultivated
land grassland and other land area are reduced but with the deepening of the project this trend will decrease e—
ventually the area of forest grassland cultivated land will remain stable in dynamic balance. This study will pro—
vide the basis and guidance for the Loess Hilly and gully region for the sustainable development of the region during

the post — Grain — for — Green Program era.

Key words: grain for green; land use and cover change; GIS; CA — Markov Model; Zhifanggou gully Basin



