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Fig.1 Land use classification of Poyang Lake

Wetland (2000 —2013)
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Tab.1 Land use change dynamics of Poyang
Lake Wetland (2000 —2013)

A IR R 3t ) - 3t ) B S B/ %
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KiE R M T Y R
2000 -2004 -3.45 -0.18 0.98  3.92 7.03 10.45
2004 -2008 -3.28 -1.24 1.65 1.73 7.52 11.11
2008 -2013 -2.54 -0.86 0.70 6.18 8.42 0.57
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Tab.2 Overall landscape pattern index of Poyang Lake Wetland (2000 —2013)

Ay NP PD LPI LSI CONTAG DIVISION SPLIT SHDI SHEI
2000 629534 19. 0549 13.9909 302.7571 52.9665 0.9384 16.2291 1.4716 0.7562
2004 592141 17.9231 13.9910 271.7858 52.6742 0.9436 17.7344 1.5054 0.7736
2008 674555 20.4244 13.9867 307.4771 50. 8106 0.9444 17.9888 1.5395 0.7912
2013 719445 21.7836 13.9867 295.8974 50.2142 0.9462 18. 5750 1.5672 0.8054
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Tab.3 Patch dynamics of different landscapes in Poyang Lake Wetland (2000 —2013)
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2013 PD 1.3169 3.4797 2.4328 6.4080 1.9041 6.2419
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LSI 161.7826 461. 0805 265.0717 539.2518 269. 8481 310. 1653
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Tab.4 Total variance of the overall landscape
pattern index of Poyang Lake Wetland based on
principal component analysis (2000 —2013)
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Analysis of the Ecological Effects of LUCC in Poyang Lake Wetland
ZHU Ming-xia', YU Guang-ming”, ZHAO Jun-kai'

(1. College of Tourism and Land Resource, Jiujiang University, Poyang Lake Eco-economy
Research Center, Jiujiang 332005,P. R. China;
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University, Wuhan 430079, P. R. China)

Abstract: Land use/cover change (LUCC) is one of the important factors in the evolution of inland wetlands resul-
ting from human activities and it has wide ranging ecological effect on wetland ecosystems. Since 2000, intense use
has dramatically altered the land use pattern of Poyang Lake wetland and it is important to explore the resulting eco-
logical effects. Using RS and GIS, we studied the LUCC, change dynamics and the comprehensive index of land
use in Poyang Lake wetland, based on remote sensing images captured at the same time of year in 2000, 2004,
2008 and 2013. Changes in the overall landscape pattern and various landscape types were analyzed by calculating
the landscape index for each year. The relationship between the comprehensive index of land use degree and the o-
verall landscape pattern index was characterized using principal component analysis (PCA) and correlation analysis
(CA). The goal of this study was to explore the ecological effects of LUCC in the Poyang Lake wetland from the
perspectives of landscape ecology, hydrology and biodiversity. Six wetland use patterns in Poyang Lake wetland
were identified, based on the national wetland classification system and characteristics of the Poyang wetland eco-
logical system: water, cultivated land, forest land, construction zones, sand and beaches. Year by year, land
structure and use patterns markedly changed as areas covered by water and cultivated land decreased and areas cov-
ered by forest, construction zones, sand and beaches increased. Land use intensity increased continuously and the
comprehensive land use index in Poyang Lake wetland increased from 249. 08 in 2000 to 251.41 in 2013. Large
changes in the wetland landscape are indicated by the change in landscape pattern index. During the study period,
the landscape tended to become more diverse, complex and fragmented. The connectivity and stability of the land-
scape were reduced. There was a significant positive correlation between the comprehensive index of land use de-
gree and the overall landscape pattern index (R* =0.927). Increases in land use intensity had a negative effect on
the landscape pattern in Poyang Lake wetland as the landscape became more fragmented. The LUCC in Poyang
Lake wetland has caused a series of negative ecological effects with landscape fragmentation leading to declines in
wetland stability, area and biodiversity. This study provides a warning and demonstrates the need to develop poli-
cies guiding the reasonable use and conservation of wetland resources and to protect the ecological environment
while exploiting wetland resources.

Key words: land use/cover change; landscape pattern; ecological effects; Poyang Lake wetland



