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Fig. 1 Land-use change simulation framework of localized land-use competition cellular automata model
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Fig. 3 The prototype of localized land-use competition model
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Tab. 1 Data sources and description
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Tab. 2 Classification of land-use types
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Tab. 3 Statistics transfer of land-use types
WA AR Al 2 e i
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At 31220 2529 2028 1891 1359 755 370 113 56
B F B 30476 2305 1292 959 500 228 101 42 8
B F A 1317 430 221 89 44 28 7 5 1
B F F 1134 299 255 231 168 81 65 26 9
At 32927 3034 1768 1279 712 337 173 73 18
A B B 3643 785 640 614 319 191 98 44 28
A B A 23630 2871 1741 1279 535 249 90 38 13
A B F 5545 740 394 255 120 37 16 4 5
At 32818 4396 2775 2148 974 477 204 86 46
A A B 145 238 420 650 887 1128 917 862 1115
A A A 78 294 701 1459 2616 3985 4727 6139 10447
A A F 170 261 404 693 943 1100 1055 1121 1369
ait 393 793 1525 2802 4446 6213 6699 8122 12931
A F B 2821 1353 886 586 358 199 104 40 15
A F 15337 6555 3900 2385 1249 593 287 116 24
A F F 2135 1314 1074 928 704 454 255 170 82
&t 20293 9222 5860 3899 2311 1246 646 326 121
F B B 3542 776 591 580 328 126 55 26
F B A 3816 530 349 215 100 41 21 5
F B F 35875 1801 996 740 299 58 20 4
At 43233 3107 1936 1535 727 225 96 35
F A B 3070 823 626 531 399 269 178 99 34
F A A 544 460 553 685 713 650 677 512 283
F A F 29816 3347 2200 1658 1125 777 471 295 104
Ait 33430 4630 3379 2874 2237 1696 1326 906 421
F F B 213 408 467 540 689 781 638 691 1602
F F A 532 800 818 664 665 567 424 288 319
F F F 216 508 762 1116 1757 2612 2790 3926 26106
At 961 1716 2047 2320 3111 3960 3852 4905 28027

FEAAAIG] A FH i ) MR 5 AR SR T 1) 0 P S RS MR, bk o) S 8 R M G R AR
KF ML FERME R, O dxF L TR 4, 3F17. 618, LI Lok 5
TG MBS RN AR 58 b 2 AN AH [F] R 58 — 2R bR B R ha e, 7E0 3 20% 2 M. @
XTI 3R 7 R B, AEEESE s AR AR T A B A T, MR A T & M
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Tab. 4 Land-use change directions and probability
Jefih AR i A
W b ik 0 1 2 3 4 5 6 7 8
B B B 0.487 0.589 0.637 0.699 0.745 0.870 0.876 0.912 0.968
B B A 0.253 0.214 0.182 0.164 0.136 0.064 0.056 0.034 0.013
B B F 0.260 0.196 0.181 0.137 0.119 0.066 0.068 0.054 0.019
B A B 0.946 0.773 0.739 0.696 0.634 0.623 0.581 0.513 0.357
B A A 0.016 0.087 0.147 0.197 0.255 0.277 0.332 0.345 0.500
B A F 0.038 0.140 0.114 0.107 0.112 0.101 0.086 0.142 0.143
B F B 0.926 0.760 0.731 0.750 0.702 0.677 0.584 0.575 0.444
B F A 0.040 0.142 0.125 0.070 0.062 0.083 0.040 0.068 0.056
B F F 0.034 0.099 0.144 0.181 0.236 0.240 0.376 0.356 0.500
A B B 0.111 0.179 0.231 0.286 0.328 0.400 0.480 0.512 0.609
A B A 0.720 0.653 0.627 0.595 0.549 0.522 0.441 0.442 0.283
A B F 0.169 0.168 0.142 0.119 0.123 0.078 0.078 0.047 0.109
A A B 0.369 0.300 0.275 0.232 0.200 0.182 0.137 0.106 0.086
A A A 0.198 0.371 0.460 0.521 0.588 0.641 0.706 0.756 0.808
A A F 0.433 0.329 0.265 0.247 0.212 0.177 0.157 0.138 0.106
A F B 0.139 0.147 0.151 0.150 0.155 0.160 0.161 0.123 0.124
A F A 0.756 0.711 0.666 0.612 0.540 0.476 0.444 0.356 0.198
A F F 0.105 0.142 0.183 0.238 0.305 0.364 0.395 0.521 0.678
F B B 0.082 0.250 0.305 0.378 0.451 0.560 0.573 0.743 1.00
F B A 0.088 0.171 0.180 0.140 0.138 0.182 0.219 0.143 0.00
F B F 0.830 0.580 0.514 0.482 0.411 0.258 0.208 0.114 0.00
F A B 0.092 0.178 0.185 0.185 0.178 0.159 0.134 0.109 0.081
F A A 0.016 0.099 0.164 0.238 0.319 0.383 0.511 0.565 0.672
F A F 0.892 0.723 0.651 0.577 0.503 0.458 0.355 0.326 0.247
F F B 0.222 0.238 0.228 0.233 0.221 0.197 0.166 0.141 0.057
F F A 0.554 0.466 0.400 0.286 0.214 0.143 0.110 0.059 0.011
F F F 0.225 0.296 0.372 0.481 0.565 0.660 0.724 0.800 0.931
WA AR G _SPEUBIOTHIgE WA SBEL M B
W e 0 1 2 W A 0 1 2
B B B 146 66 4 0.589  0.637
B B A 76 133 213 B B A 0.253 0.214 0.182
B B F 78 122 213 B B F 0.260 0.196 0.181
it 300 6
K6  ARISBEF R T Al o A R R R
Fig. 6 The center cell convert probabilities calculation with different neighborhood condition
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Fig. 7 Land-use conversion and probability curves
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Tab. 5 Equation coefficient matrix of localized land-use competition potential
ToB ToA ToF
B A F B A F B A F
B a 0.059 -0.059 -0.047 -0.028 0.053 -0.005 -0.028 0.006 0.053
b 0.459 0.945 0.920 0.263 -0.024 0.102 0.263 0.079 -0.023
A a 0.060 -0.034 -0.002 -0.047 0.070 -0.065 -0.013 -0.034 0.066
b 0.048 0.380 0.154 0.773 0.211 0.852 0.179 0.380 -0.006
F a 0.098 -0.006 -0.019 -0.005 0.081 -0.069 -0.093 -0.075 0.087
b -0.007 0.176 0.282 0.167 -0.075 0.592 0.840 0.899 0.126
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Tab. 6 Cellular suitability factors and weights
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Fig. 8 Comparison of actual and simulated land use based on LLCCA model
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LUCC simulation based on the cellular automata simulation:
A case study of Dalian Economic and Technological Development Zone

YANG Jun"?, XIE Peng', XI Jianchao’, GE Quansheng’, LI Xueming', MA Zhandong'

(1. Liaoning Key Laboratory of Physical Geography and Geomatics, Liaoning Normal University, Dalian 116029,
Liaoning, China; 2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: China has been experiencing the exceptionally drastic land- use/cover changes
(LUCC) in the last decades. Many techniques focused on the simulation of the single type of
land- use change. However, simulating changes between different types of land-use is much
more difficult than simulating change for a single type of land-use. The key to simulations
based on the Cellular Automata (CA) model is how to define the transition rules. This paper
built a localized land-use competition CA model to examine land-use change rules for several
land-use candidates under different localized land-use patterns. By this method, the potential
transformation amount of each land-use type was calculated and an optimum transition rule
was used to balance the amount of land-use changes of complicated types during the simulation
period. The total area of each land-use type was predicted by Markov analysis as the global
variable during the whole simulation period. This CA-Markov method was adopted to simulate
LUCC in Dalian Economic and Technological Development Zone in 1998 and 2009, followed
by a comparative experiment. The results show that: (1) The established test method is feasible
for exploring the interaction between various land- use classes; (2) This model had high
simulation precision, and the Kappa coefficients in urban area, agricultural area and
undeveloped area were 0.762, 0.634 and 0.678, respectively; (3) The model proposed in this
paper shows a symbolic way to studying the conversion among different land-use types, which
could be used to improve the interactive relationship of LUCC.

Keywords: localized land-use competition; cellular automata; land- use change; simulation;
Dalian Economic and Technological Development Zone



