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Fig. 1 Land sequence database generation
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Fig. 2 Land use change sequence model calculation process
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Fig. 3 Regional distribution of land use change in Guangxi
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Table 1 Land area of Guangxi during 1970s-2015 (km?)
b A 1970s 1980s 1995 4F 20004F 2005 4F 20104F 2015 4F
JKH 25533 25379 25232 25225 25189 25131 24922
i 26415 26345 26411 26656 26533 26409 26151
EeRS: 1) 85569 86045 86677 86275 85593 85513 84933
TEAMR 37039 37066 36729 36720 36674 36614 36637
i 29037 28692 29148 28826 28739 28539 28423
HoAlo 3711 3565 3060 3598 4612 5094 5089
T 78 T B 18397 18602 18016 17990 17836 17699 17989
rpRE  RE LD 3001 2957 3014 2960 2934 2890 2877
I 5 FE 259 110 112 118 110 108 110
W 1643 1651 1621 1608 1603 1622 1618
IKEES LY 1451 1482 1584 1593 1593 1702 1749
Wl 192 150 96 321 311 316 312
Wi 287 275 235 293 343 294 290
WA 412 552 789 811 913 986 1078
AR R 3256 3345 3388 3390 3385 3386 3416
HoAh B 196 247 258 266 286 349 1046
b 8 8 8 8 8 7 7
EIR 6 3 3 3 3 3 7
i 3 3 3 3 2 2 2
B 14 14 14 14 14 14 17
e eyapisiil 15 11 11 11 11 11 11

EE 210 213

309 26 33 28 28
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F2 THEIHAATHIIFER 408 2-F5F3-F51
Table 2 The top 40 2-sequence and 3-sequence of land use change support degree in Guangxi
21741 SRR 37741 SRR
A b, LA 0.2040 B, JCAb A, A5 0.0065
HoAth st A B 0.0699 BbH, A A, Ho Atk 0.0044
B, A7 0.0640 o R B, A AR, AR 0.0031
o AL S BE B, A M 0.0529 Ay bt FCAb R, B 0.0027
B, AR 0.0444 10 76 7 B b, LA AR, A7 M 0.0025
M, B 0.0420 THEACHR, JoAb b, 75 it 0.0024
bR, T 0.0405 AR, BARHDL, AR 0.0013
AR, i 0.0349 fe e i FE R, AL, AT AR 0.0011
S, AR 0.0283 A Mk, AR, 7 5 R 0.0011
[E i i e ) 0.0282 TEAME, Bibkit, HoAb M 0.0010
S, HoA B 0.0259 o S R Y, M, LA 0.0010
KM, S 0.0234 PP G P M, e R P R, AT AR 0.0009
o 7 P R, LA A 0.0199 FoAbAR, A AR, B 0.0009
HoAth st B bR 0.0187 A Mk, LA BHE, HEAHR 0.0009
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Analysis of land use change based on sequence model:
Taking Guangxi Zhuang Autonomous Region as an example

LIAO Wei-hua', NIE Xin®, IANG Wei-guo’
(1. College of Mathematics and Information Science, Guangxi University, Nanning 530004, China; 2. School of
Public Administration, Guangxi University, Nanning 530004, China; 3. State Key Laboratory of Remote
Sensing Science, Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract: Land use change is a long-term process with certain complexity. The traditional
transfer matrix method can only compare the two phases of land use data, but cannot
summarize the long-term overall change law. The frequent itemsets method cannot derive the
sequence trajectory. To overcome the shortcomings of these methods, this paper proposes a
land use change model based on sequence model. According to the actual characteristics of
land sequence data and the vertical format sequence pattern SPADE algorithm, taking Guangxi,
China as an example, we calculated the sequence of 22 secondary land use types in 7 periods
from 1970s to 2015. The results show that, in the 35 years, land use types changed in 6.58% of
Guangxi, and the change areas were mainly concentrated in roads, towns and settlements; the
top 3 types of land use change 1-sequence support degree in Guangxi are {wood land}, {other
wood land} and {sparse forest land}, and the support degree values are 0.5109, 0.3810 and
0.2333, respectively. The top 3 types of the 2-sequence support degree are {wood land, other
wood land}, {other wood land, wood land} and {sparse forest land, wood land}, and the
support degree values are 0.2040, 0.0699 and 0.0640, respectively. The top 3 types of the 3-
sequence support degree are {sparse forest land, other wood land, wood land}, {sparse forest
land, wood land, other wood land} and {high coverage grassland, wood land, other wood
land}, and the support degree values are 0.0065, 0.0044 and 0.0031, respectively. The land use
change 3- sequence {with forest land, other woodland, and other construction sites} has a
support degree of 0.0007. The land use change in the study area mainly occurs in forest land,
and some forest land is converted into construction land types such as mines, quarries and
traffic roads; urban land is mainly converted from dry land and paddy fields; there is no land
unit converted into paddy fields during the study period. The land use change sequence analysis
model proposed in this paper can calculate the sequence of multi-period land use change as a
whole, and make up for the shortcomings of studying land use change from a long-term scale.

Keywords: land use change; sequence model; SPADE algorithm; long term change; Guangxi



