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Decadal temporal changes in landscapes and their driving forces for West-Bank

Economic Zone of Taiwan Straits
HU Dongxue, TANG Lina, QIU Quanyi, Shi Longyu, SHAO Guofan "

Key Lab of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China

Abstract: The economic zone on the western bank of Taiwan Straits represents one of the key development regions for the
future under the national development strategic planning. The sustainable development of the economic zone requires the
improved our understanding of the current status of ecological landscapes and their changes in the past within the region.
The target of this study covers 143440 km” in area, including 9 cities in Fujian Province, 3 cities in Guangdong Provinces ,
and 1 city in Zhejiang Province within the economic zone on the western bank of Taiwan Straits. We quantified landscape
pattern metrics with land use and cover (LUC) data derived from the Landsat TM imagery acquired in 2000 and 2005 and
from HJ-1 imagery acquired in 2010. We computed changes in landscape pattern and performed statistical analysis with the
SPSS program to determine driving forces for the landscape dynamics. Our results indicated that the area of agriculture land,
wetland, and grassland was decreasing due to the expansion of urban land area between 2000 and 2010. The most
noteworthy decrease in area was observed in agriculture land, whose area was reduced by 14.0%. At the same time, the
area of urban land increased by 38.6%. The values of largest patch index (LPI) decreased for all the LUC types except for
urban land, which underwent a steep increase from 0.1 to 0.4 in LPI. Urban land became the dominant landscape element

in 2010. The values of landscape shape index (LSI) slightly increased for all the LUC types except for agriculture land,
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which experienced a sharp decrease from 325.1 to 315.9 in LSI. The values of mean patch area ( Area_MN) varied slightly
for all the LUC types except for forestland, which showed a noticeable increase from 560.6 to 787.6 in Area_MN. We choose
the economic factors and policy factors to analyze what drove the landscape dynamics in the economic zone on the western
bank of Taiwan Straits from 2000 to 2010. We found that the two factors jointly contributed to the landscape dynamics in the
study area. The growth in human population and the reduction in agricultural land represented the major conflict for the
economic zone. The future economic development on the western bank of Taiwan Straits will be more sustainable if the
continuous shrinking of agriculture land is under control in the region. At the same time, ecological resources need to be
improved, environmental — friendly development should be encouraged, and long —term strategic planning needs to be

enhanced.

Key Words: landscape structure; landscape pattern; driving force; the economic zone on the western bank of

Taiwan Straits
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Table 1 Description of landscape indices
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Fig.2 Landscape distribution and changes of the economic zone on the western bank of Taiwan Straits (2000—2010)

2 BAXFSXRISWER (2000—2010)

Table 2 Landscape area of the economic zone on the western bank of Taiwan Straits (2000—2010)

iy x5 o Wik i T o 1 it

Year Classes Forest Land Grass Land Wetland Farmland land Others Total

2000 AL/ km? 116748.9 654.3 2610.8 18018.3 5140.0 267.7 143440.0
Lt/ % 81.4 0.5 1.8 12.6 3.6 0.2

2005 AL/ km? 117053.3 571.0 2481.8 16793.8 6304.0 236.3 143440.3
Ll % 81.6 0.4 1.7 11.7 4.4 0.2

2010 TALY/km? 117475.2 588.4 2519.3 15517.6 7126.2 210.9 143437.5
e 15/ % 81.9 0.4 1.8 10.8 5.0 0.1
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F3I SEWEBFEBIER (2000—2010) (km?)

Table 3 The transfer matrix of all landscape types (2000—2010) (km?)
A b

EA eS| A HHl Tt Brit Constmction HoAth e AR
Year Classes Forest land Grass land Wetland Farmland land Others Transfer Area
2000—2010 Bl 119.9 470.0 6.0 9.6 47.9 0.9 184.3
1B 90.8 1.7 2355.6 22.1 138.0 0.1 252.7
Wit 1389.6 60.3 95.6 15403.7 1064.7 4.0 2614.2
HAth 51.2 0.2 2.4 5.9 11.4 196.6 71.1
Mt 115822.8 56.1 59.2 74.8 727.0 8.6 925.8

F4 BSVRBHEBTHE (2000—2010) (%)
Table 4 The transfer probability matrix for different landscape types (2000—2010) (%)
B

EHy 25 it Hih i Bt Cometmuction HA LIRS
Year Classes Forest land Grass land Wetland Farmland Jand Others Transfer rate
2000—2010 E8ii) 18.3 71.8 0.9 1.5 7.3 0.1 28.2
it 3.5 0.1 90.3 0.8 53 0.0 9.7
Phit 7.7 0.3 0.5 85.5 5.9 0.0 14.5
HAlh 19.1 0.1 0.9 2.2 4.2 73.5 26.5
N 99.2 0.0 0.1 0.1 0.6 0.0 0.8
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Fig 3 Landscape index changes on class metric (2000—2010)
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Fig.4 Landscape index changes on landscape metric (2000—2010)
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Table 5 Principal component analysis results

J3 (2000) L (2005) A (2010)
e Component( 2000) Component ( 2005) Component(2010)
Parameter
1 2 1 2 1 2
GDP 0.962 -0.304 0.91 -0.404 0.944 -0.283
— 7 "*{H Primary Industry Output Value 0.442 0.786 0.584 0.767 0.447 0.794
Z7=7*{H The Second Industry Output Value 0.938 -0.22 0.955 -0.222 0.939 -0.234
=78 The Tertiary Industry Output Value 0.953 -0.424 0.901 -0.42 0.887 -0.389
S H Total Population 0.776 0.268 0.921 0.278 0.879 0.349
JE4¢ A 1T Non-agricultural Population 0.845 0.293 0.917 0.278 0.842 0.203
F6 BAOBMIERAOB(AA A KR %)
Table 6 Total population and non-agricultural population

NG| ) Year K42 Growth Rate

Population 2000 2005 2010 2000—2005 2005—2010 2000—2010

SN Total Population 5398.5 5618.9 5998.0 4.1 6.7 11.1

A2l N1 Agricultural Population 4265.5 3635.3 3781.4 -14.8 4.0 -11.3

JE4 A 11 Non-agricultural Population 1133.0 1983.6 2216.6 75.1 11.7 95.6

2000—2010 4E A E] , PG X 25 5% T & 2, GDP 1 2000 414 6041.8 127614 % 2010 4E 1 20165.5 127G,
KRR 233.8%, i R AT G208, AR [ H (3G T 95.8% 3 55 — 7= — H i b Ar, H™ H
T 257.8% ;5 = 52 e AR H AR L EIG N T 261.9% B 80 = = —" B9 R
(F6), H= =/ pyEsh &R g Kol A, TRl i 7 %o Be it a5 it 35 . Tl J A s g 2
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