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Abstract: Land use/cover change is one of the most direct manifestations of interaction between human activity and the
natural environment, which reflects the close connection between the land use patterns and different times, locations, and
human activities. In order to quantify land use/cover change, changes in the landscape pattern are the most intuitionistic
demonstration. In addition, land use prediction is also one of the hotspots in this field. Frequently used models of land use
prediction include the conversion of land use and its effects ( CLUE) model and cellular automation. However, most models
only train and estimate the transition probability of land use types, while barely expressing the competition and reciprocity of
those because they ignore the connections among land use types. The future land use simulation ( FLUS) model is derived
and evolved from the Geographical Simulation and Optimization System. It is based on cellular automation and a self -
adapting inertia and competition mechanism. The FLUS model has solved complicated issues in the transition rule of cellular

automation, determined the parameters, and produced a simulation of land use under the influence of human activity and
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natural conditions. At present, it has been applied in many cities and regions successfully. The Dongjiang River Basin,
standing on the border of Guangdong, Hong Kong, and Macau, is one of three tributaries of the Zhujiang River. It enjoys
abundant natural and human resources and embraces multiple landscape patterns. In recent years, the increasing local
population and the comprehensive development of social economy has resulted in a rapid explosion of land use for urban
construction. The extensive exploitation of primitive landscape and intervention of artificial activity on landscape is
increasing. This thesis analyzes the characteristics of land use and landscape patterns in the Dongjiang River Basin in recent
decades. In addition, we use the FLUS model and socioeconomic data to predict future land use patterns in this basin, to
provide the scientific basis for the harmonious development of the regional economy and ecological environment. The result
shows that (1) since 1990, seven types of land use in the Dongjiang River Basin have changed significantly. Among them,
the increase in construction land use was the highest because of the large amount of forest and farm land being converted.
(2) In recent decades, the degree of landscape fragmentation has increased while landscape space connectivity has
weakened, and the variation range is relatively large in the years 2000—2009. On the whole, the degree of landscape
fragmentation degree in orchards was the highest, the dominance of forest land has been subdued, and the concentration of
urban construction land has increased. (3) From 2016 to 2042, the rate of change in land use in Dongjiang River Basin is
relatively small. Although the degree of landscape fragmentation and diversity is still increasing, the rate of increase has

slowed down.
Key Words: Landscape pattern; moving window; FLUS; Dongjiang River Basin
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Table 1 Land use structure in Dongjiang River Basin from 1990 to 2016

i 3] i H Hiith [l i piN:i) i K35k RAHHM W A

Period Ttem Plough Orchard land Woodland Grassland Water area Unused land Construction
1990 T/ km? 3686 1408 27187 732 1169 31 489
Ll % 10.62 4.06 78.34 2.11 3.37 0.09 1.41
2000 TR/ km? 3216 1595 25708 398 2192 1316 272
Ll % 9.27 4.60 74.08 1.15 6.32 3.79 0.78
2009 AL/ km? 2928 1922 24880 240 3207 1330 190
Lt/ % 8.44 5.54 71.69 0.69 9.24 3.83 0.55
2016 AL/ km? 2869 2120 24649 197 1337 157 3373
Lt/ % 8.27 6.11 71.03 0.57 3.85 0.45 9.72
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Table 2 Land Use Transfer Matrix of Dongjiang River Basin from 1990 to 2016
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Land use type B bel 4 i B KK KH b -

Plough Orchard land ~ Woodland Grassland Water area  Unused land .

Construction

2016 4452+ 3 kit 1428 239 1125 23 52 0 1
F I AL km? i 529 317 1192 33 47 1 2
All types of land in 2016 L 775 457 22663 633 66 26 28
Ol 7 7 168 14 0 1 1
KIS, 166 69 325 3 756 2 16
A FH b 19 8 104 24 1 1 0
WA A HE 760 312 1609 3 247 0 441
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Fig.3 Spatial distribution of landscape fragmentation of Dongjiang River Basin from 1990 to 2016
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Fig.4 Spatial distribution of landscape diversity index of Dongjiang River Basin from 1990 to 2016
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Table 3 Landscape types index of the Dongjiang River Basin from 1990 to 2016

4

S

Period  Landscape types NP PD LPI AREA_MN FRAC 1

1990 #Hh Plough 38279 1.10 0.53 9.66 1.07 41.86
pE 31 Orchard land 43347 1.25 0.08 3.29 1.07 54.65
s Woodland 13304 0.38 75.55 204.04 1.08 76.30
HiHh Grassland 14425 0.42 0.03 5.14 1.07 16.71
IR P Construction 6970 0.20 0.19 7.03 1.07 62.75
Kk Water area 7640 0.22 0.75 15.30 1.07 67.02
FAFHHIL Unused land 859 0.02 0.01 3.69 1.07 45.55

2000 #Hki Plough 45217 1.30 0.70 7.10 1.07 63.97
el # Orchard land 96161 2.77 0.06 1.70 1.06 63.12
s Woodland 20449 0.59 65.51 125.54 1.06 86.79
EiHh Grassland 13723 0.40 0.01 2.97 1.07 24.57
YA AR L Construction 11792 0.34 3.34 18.57 1.07 77.17
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Pﬁf 1 i?ﬁfﬁ iypes NP PD LPI AREA_MN FRAC 11
JK 3 Water area 8907 0.26 0.90 14.79 1.07 74.99
KA Unused land 3245 0.09 0.02 8.44 1.07 49.37

2009 B 83295 2.40 0.55 3.52 1.06 69.52
[l 144147 4.15 0.03 1.37 1.06 67.05
s Woodland 55272 1.59 63.51 44.90 1.05 83.91
il Grassland 19586 0.56 0.01 1.28 1.07 40.84
IRAE S L Construction 34662 1.00 5.76 9.23 1.07 77.36
KI5, Water area 22374 0.64 0.85 5.97 1.06 76.23
KA FHE Unused land 14505 0.42 0.01 1.34 1.05 73.14

2016 #Hi Plough 81879 2.36 0.54 3.51 1.06 69.21
Bel H Orchard land 147068 4.24 0.04 1.48 1.06 66.09
s Woodland 54650 1.57 62.65 44.98 1.05 81.85
FiHh Grassland 18154 0.52 0.01 1.14 1.07 42.20
BB Construction 36165 1.04 5.87 9.30 1.07 77.74
K3, Water area 22392 0.65 0.85 5.99 1.06 75.80
KA HE Unused land 13325 0.38 0.01 1.21 1.05 71.76
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Fig.6 Land use change of Dongjiang River Basin from 2016 to 2042
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Fig.7 Spatial distribution of landscape fragmentation of Dongjiang River Basin in 2042
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Dongjiang River Basin in 2042
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