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The Change of Urban Landscape Pattern and Its Driving Forces—A Case Study in Wuhu City, Anhui Province

ZHU Kai-qun,ZHU Yong-heng, WANG Meng-tian ( College of Territorial Resources and Tourism, Anhui Normal University ,Key Laboratory
of Natural Disaster Process and Prevention Research of Anhui Province, Wuhu, Anhui 241003)

Abstract As a representative of medium-sized cities in the middle and lower reaches of the Yangtze River,it is of great significance to study the
change of land use landscape pattern in Wuhu for promoting regional environmental protection, resource utilization and economic development.

This paper selected the TM images of Wuhu City in 1995,2005 ,and 2015 as the basic data, extracted the land use data with the technical support
of RS and GIS. The landscape indices were used to analyze the landscape pattern characteristics of land use and the processes of landscape frag-
mentation in Wuhu. The transfer matrix and the unstable patch map were applied to analyze the changes and stability of landscape types. Finally,

the driving forces were identified. The results showed that ; the landscape types in Wuhu were mainly cultivated land, forest land , construction land
and water area. The landscape index showed that the landscape pattern had changed significantly in the past 20 years. The transformation of vari-
ous land landscapes was obvious,and the transformation relationship became more complex with time ,the cultivated land area was reduced, the in-
crease of forest land gradually replaced the dominant position of cultivated land , cultivated land and forest land were the most important transferor
and transferred reader. The transfer probability of grassland and unused land was the highest,and it was easiest to transform. Within 20 years”
span , the fragmentation of landscape pattern in Wuhu was accelerated and deepened ,and showed instability in both time and space. These changes
were combined with the precipitation and temperature changes,population and socio-economic growth,and government decision-making and other
factors.
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Fig.1 Sketch map of land landscape classification in Wuhu in 1995 ,2005 ,and 2015
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Table 1 Landscape index under Wuhu landscape scale
T K e i%ll 7R RF S B A Ak K =y .
AEAR Number ) Landscape Mean patch Shannon’ s .
Total landscape Patch density . L Contagion
Year area // km? of patch A b fragmentation fractal diversity index // %
areaszxm i >/ hm degree // 1~/ hm’ dimension index
1995 3372.65 32 905 0.097 5 0.10 1.05 1.09 57.62
2005 — 21 724 0.064 4 0.06 1.05 1.18 56.56
2015 — 42 308 0.1255 0.13 1.06 1.42 46.53
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Table 2 The area changes of landscape patches in Wuhu in 1995 ,2005 ,and 2015

1995—2005 4FAx4k 2005—2015 4FA84k

1995 2005 2015 :
ST ¥ F ¥ Changes of 1995 -2005  Changes of 2005 —2015
Patch [ e [EA e [EA e [IEA el [IgA el
types Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio

km® % km? % km? % km? % km?* %
B Cultivated land 1 866. 19 55.32 1 398.69 41.48 1.024.07 30.37 -467.50 -13.86  -374.62 -11.11
#H Forest land 1054.73 31.27 1 358.09 40.27 1 345.08 39.88 303.36 8.99 -13.01  -0.39
il Grass land 2.44 0.08 4.67 0.14 126.22 3.74 2.23 0.07 121.55 3.60
JKis, Water area 259.47 7.70 306.35 9.08 355.82 10.55 46. 88 1.39 49.47 1.47
o .

fi gx Ji Ho Construction s g4 3.14 298.48 8.85 484.02 14.35 192.64 5.71 185.53 5.51
FH M Unused land 83.98 2.49 6.37 0.19 37.45 1.11 ~77.60 -2.3 31.07 0.92
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Table 3 Patch transfer area and probability matrix of land landscape km’/ %
. e o Warer L AR B it sk
Year Types area uni‘truftlon Ulnus((fd Culltlv('jted FioreTt Grass land
and an ans and
1995—2005 JK 1, Water area 192.99/74.53 0.67/0.64 0.07/0.08 77.65/4.16 34.24/3.25  0.31/12.55
FE L Construction land 0.55/0.21 68.81/65.02 3.73/4.44 171.46/9.19 53.85/5.11 0.11/4.45
A FHH Unused land 0.16/0.06 0.53/0.50 1.30/1.55 2.40/0.13 1.93/0.18 —
i Cultivated and 34.47/13.28 21.95/20.74 68.52/81.59  1061.86/56.90  211.26/20.03 0.66/26.72
FRHb Forest land 29.73/11.46 13.52/12.78 10.24/12.19 550.99/29.53 752.24/71.32  1.36/55.06
FiHb Grass land 1.19/0.46 0.36/0.34 0.12/0.14 1.82/0.10 1.21/0.11 0.03/1.21
2005—2015 JK s Water 238.72/77.93 0.89/0.30 0.13/2.06 59.84/4.28 55.17/4.06 1.02/21.56
A% F b Constuction land 0.60/0.20 141.22/47.31 2.02/32.01 176.83/12. 64 162.55/11.97 0.84/17.76
A Unused land 0.26/0.08 1.58/0.53 0.62/9.83 12.68/0.91 22.4/1.65 0.02/0.42
FHHb Cultivated land 49.45/16. 14 91.17/30.54 1.33/21.08 656. 84/46.96 224.46/16.53  0.87/18.39
FiHb Forest land 14.58/4.76 53.38/17.88 2.06/32.65 424.93/30.38 848.41/62.47 1.43/30.23
HHl Grass land 2.72/0.89 10.26/3.44 0.15/2.38 67.59/4.83 45.09/3.32  0.55/11.63
1995—2015 JK 1, Water area 215.33/82.99 0.05/0.05 0.64/7.60 79.16/4.24 60.26/5.71 0.37/14.98
A5 i Construction land 3.15/1.21 59.18/55.92 18.56/22.10 249.42/13.37 152.89/14.50 0.81/32.79
AA)FHHL Unused land 0.30/1.21 0.75/0.71 5.15/6.13 9.76/0.52 21.51/2.04 —
i Cultivate land 25.08/9.67 18.17/17.17 15.32/18.24 828.42/44.39 136.71/12.96  0.36/14.57
FRHb Forest land 14.53/5.60 24.66/23.30 40.55/48.29 604.78/32.41 659.75/62.55 0.80/32.39
HiHl Grass land 1.08/0.42 3.02/2.85 3.76/4.48 94.64/5.07 23.61/2.24 0.13/5.26
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Fig.3 Fragmentation index of landscape types in Wuhu
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Fig.4 Spatial distribution and types of unstable patches of land landscape in Wuhu
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Table 4 The area and number of unstable patches
1995—2005 4 2005—2015 4F
FeAl " "
Typos i I 45 AR Bl i R 5 TR ) e
Area//km” Proportion // % Number // > Area//km’ Proportion // % Number // 4~
FHHb Cultivated land 804.17 61.88 17 421 741.56 49.36 24 841
FRHb Forest land 302.39 23.27 15 338 509.42 33.91 21 398
BiHh Grass land 2.59 0.20 632 4.09 0.27 730
7K1, Water area 68.54 5.27 9 286 77.45 5.16 5577
% FH Construction land 39.15 3.01 4 634 164.07 10.92 11 812
A FH Unused land 82.79 6.37 2705 5.65 0.38 671
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