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Dynamic analysis of landscape changes in Bamen port and the surrounding lands

of Hainan Province from 1964 to 2015

XU Xiaoran, XIE Genzong“, QIU Penghua
College of Geography and Environmental science of Hainan Normal University, HaiKou 570000, China

Abstract: This paper took mangrove wetland of Bamen port in Wenchang of Hainan Province as the area of research. Six
period remote sensing images, including the 50-year period (1964, 1972, 1988, 2000, 2009, 2015), were used as the
main data source to establish the regional landscape database and analyze the landscape dynamic changes of the study area,
using a land transfer matrix and 10 kinds of relevant landscape indices. The results showed that (1) the built-up and
surface areas of the raising water in Bamen port increased by 7.72 and 12.55%, respectively, from 1964—2015. At the

same time, the proportions of the cultivated, forest, and mangrove areas decreased by 7.01, 9.16, and 9.74%,

E€WA : EHXKHAFAREETH (41361090)
75 B H#3:2017-10-26; % £& Hi R B #8 : 2018-00-00
# W IRAER Corresponding author. E-mail ; 393058441@ qq.com

http ://www.ecologica.cn



2 S % 38 &

respectively. (2) The number of plaques in the study area increased to 685, the average patch area was reduced by 39.
12% , the degree of polymerization decreased by 3.5%, the largest paich area decreased by 28.38% , and the CONTAG
decreased by 9.26% from 1964 to 2015. During the same period, the mean patch-shape fragmentation index and area-
weighted average patch-shape fragmentation index increased by 0.0148 and 0.0207, respectively, and the plaque density
increased from 0.0653/hm’ in 1964 to 0.1073/hm’in 2015. (3) The relationship between the land use/cover changes and
their surrounding lands and landscape fragmentation in Bamen port mangrove wetland was mainly reflected in the influences
of aquaculture water surface and construction land area on the study-area landscape fragmentation index. The influences of
the changes of aquaculture water surface and construction land area on the landscape fragmentation process were mainly
reflected in the degree of polymerization, number of plaques, and role of CONTAG. Among them, the influences of the
changes in aquaculture water surface area on landscape fragmentation were mainly reflected in the encroachment of mangrove
area. As a result, the proportion of the mangrove area accounting for the total research area decreased from 15 to 5.25%,
and the mangrove forest showed a transformation from the large-area continuous concentration to the small-area isolated
distribution. The influences of the changes in construction land area on landscape fragmentation were mainly reflected in the
rapid development of the city and transportation facilities. The transformation of various types of mangrove swamps in Bamen
port mainly embodied on that the mangrove areas were transformed into the aquaculture water, and the building area was
converted from the woodland and cultivated land in the past 50 years. Thus, the primary reason for the fragmentation of

mangrove wetland in Bamen port was the enhancement of human activity and the expanding scope of its influence.

Key Words; Bamen port; mangrove wetland; land use/land cover change; landscape fragmentation; correlation analysis
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Fig.1 Research area diagram
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Table 1 Introduction of images of BaMen harbour mangrove wetland
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Years Satellite Imagery Resolution Years Satellite Imagery Resolution
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1972 47 7 July 1972 Landsat TM 30 2009 4 6 H June 2009 ALOS 5415 2.5
1988 4 6 H June 1988 Landsat TM 30 2015 47 H July 2015 PR = TR 2.1
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Table 2 Wetland landscape classification system of BaMen harbour

S Landscape type S AI A Description of landscape type
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Fig.2  Classification result chart
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Fig.3 The change of the proportion of the landscape types to the total area in BaMen harbour mangrove wetland
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Table 4 The landscape transition matrix of Mangrove Wetland in Bamen port in 1964—2015
1972 4
TR Area/hm? aph OO et it o ff R
Mangrove land Arableland Woodland rea aren
1964 4 £IHHk Mangrove — 5.55 160.44 27.85 198.87 172.56
A Construction land 0.96 — 28.61 106.76 0.41 0.04
B Arableland 40.23 15.66 — 432.75 11.91 21.32
HH Woodland 75.10 255.73 1971.41 — 60.28 8.05
JKIk Water area 79.17 2.45 11.39 8.27 — 2.00
FRBHIK T Aquiculture area 30.93 1.96 47.28 2.47 0.98 —
1988 4F
TR Area/hm? ap OV et b o ff R
Mangrove Jand Arableland Woodland rea aren
1972 £IFHk Mangrove — 306.08
A Construction land — 1.06 1.95
HEHL Arableland 55.72 — 26.68 108.62
HHi Woodland 99.28 23.17 —
JK I Water area —
FEFE /KT Aquiculture area —
2000 4F
TR Area/hin? app U Bl s o jf R
Mangrove land Arableland Woodland rea aren
1988 4F  ZLHHK Mangrove — 28.58 64.01 81.61 160.51 781.02
A Construction land 0.16 — 22.83 257.41 3.15 6.33
HFHL Arableland 73.80 300.78 — 1016.26 44.57 421.76
HHh Woodland 19.04 381.31 721.16 — 62.80 91.75
JKI, Water area 98.94 34.83 13.40 55.15 — 265.35
FEHH KT Aquiculture area 28.84 0.68 25.99 3.74 45.24 —
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Fig.4 The landscape index change in BaMen harbour mangrove wetland
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Table 5

mangrove wetland
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The Correlation coefficient between landscape fragmentation index and landscape type area change in BaMen harbour
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Fig.5 The response of landscape fragmentation index to the change of aquaculture water surface, mangroves and construction land of

BaMen harbour mangrove wetland in 1964—2015
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