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Riparian landscape change in Poyang Lake
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Abstract: Riparian Lake is an ecotone between aquatic ecosystem and terrestrial ecosystem, and it is one of the most
concentrated areas of human activity, consequently, the ecosystem of riparian lake is very fragile. Riparian Lake is one of
the most serious degenerative ecosystems because of the disturbance of human activity with the rapid development of
economy and society. Poyang Lake is the largest freshwater lake in China and one of the world’s important wetland
recognized in the Ramsar Convention on Wetlands. There is rich in biodiversity, supporting numerous species of
invertebrates, fish, birds and mammals including the White Crane ( Grus leucogeranus) , Cygnet ( Cygnus columbianus) ,
Chinese sturgeon (Acipenser sinensis) , and Cowfish ( neophocaena phocaenoides). The wetlands provide an important range
of ecosystem services; and their protection is an important concern both domestically and abroad. In order to compare
changes in the riparian lake landscape, this paper analyzed riparian lake landscape with RS images in four different periods
under the same condition of similar water level in 1995, 2000, 2005 and 2010. Changes in landscape spatial pattern were
analyzed. Changes in landscape index, area of landscape types, and landscape types were very distinct in the riparian lake,
the area of water body decreased more than 100km” in 2010 than in 1995, and the area of vegetation decreased more than
500km’ in 2010 than 1995; however, the artificial and bare land increased almost 700km’ in 2010 than in 1995. The total

Landscape Patches increased, the Largest Patch Area decreased, the Perimeter-Area Fractal Dimension lessened, and
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Diversity Index of Shannon’s and Simpson’s increased from 1995 to 2010. Changes of landscape index explained
fragmentation level of riparian lake landscape strengthened. Furthermore, the driving force was analyzed according to the
historic materials and RS images, the loss of area in water body and vegetation because of the increase of artificial and bare

land, mainly sandy soil and urbanization land.

Key Words: riparian lake; landscape; human activity; disturbance; Poyang Lake
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Fig.1 The location of Poyang Lake
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Table 1 Information for RS image
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Fig.4 Workflow of image analysis
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Table 2 Landscape types and description
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Table 3 Result of landscape types of riparian in Poyang Lake

W Landscape type/4Ef Year 1995 2000 2005 2010
JKIE Water 406 402 400 304
44 Vegetation 1451 1243 1002 980
A LA Artificial and bare land 138 350 593 711
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Table 4 Changes of landscape from 1995 to 2010

1995 2000 2005
1] Time/ i%i)’»i)ﬂi& @ﬁf)—l—]ﬂﬁ i%ﬁ(“)-Hﬂﬁ
20 Type/ ke mw PR g me PR g g TR
84k Change Water Vegetation Water Vegetation Water Vegetation
and bare and bare and bare
land land land
2000 JKfk 322.55 34.42 45.12
L3, 53.49 1169.87 19.97
BRI 29.52 246.95 73.15
AG(E -4 -208 212
2005 KiAk 268.67 87.14 44.2 307.99 71.13 21.27
L, 81.52 903.31 17.53 67.44 878.58 56.08
BT AR 55.31 462.11 75.84 26.21 293.48 273.22
A -6 -449 455 -2 -241 243
2010 kiR 243.15 28.5 32.68 286.1 28.08 6.33 281.61 16.25 6.06
L, 66.69 891.52 21.6 33.13 832.81 66.95 43.98 797 139.07
A FH AN Hb 95.76 532.58 83.22 80.9 380.3 281.3 74.42 188.52 447.72
AFARAE -102 -471 573 -98 -263 361 -96 -22 118
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Table 5 Landscape indicators

A4y Time

S9E Indicators 1995 2000 2005 2010
BEHe %L Total Patchs 6232 6538 8063 8180

e RBES AL (km? ) Largest Patch Area (km?) 144.5 139 61.3 52.4

I KBEHAESL Largest Patch Index 7.2397 6.9646 3.0741 2.6632
JEHK A B H8 8 Perimeter-Area Fractal Dimension 1.3844 1.4179 1.4304 1.434
IR RBELFEHL Largest Patch Index in Water 0.7749 0.5354 0.5105 0.3449
S i K BEHLAE B Largest Patch Index in Vegetation 7.2397 6.9646 3.0741 2.4871
LI FH i AL b 5 R BRI 4K

Largest Patch Index in Artificial and Bare Land 0.4337 0.4618 1.3145 2.6632
Fr ik ZFEMEFE L Shannon’s Diversity Index 0.7422 0.8924 1.0035 1.0287
W FRZREPEFE %L Simpson's Diversity Index 0.4236 0.5179 0.6084 0.6192
Fr e X551 B 541 Shannon’s Evenness Index 0.6756 0.8123 0.9134 0.9364
A FR 5 BEFE L Simpson’s Evenness Index 0.6355 0.7769 0.9126 0.9288
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Fig.5 Analyzed result of landscape types in Poyang Lake
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