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Landscape responses to changes in water levels at Poyang Lake wetlands
XIE Dongming'>*** | ZHENG Peng*, DENG Hongbing*, ZHAO Jingzhu', FAN Zhewen®, FANG Yu’

1 Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361012, China
2 Centre of RS&GIS of Jiangxi Province, Nanchang 330046, China
3 Office of MRL Development Committee of Jiangxi Province, Nanchang, 330046, China

4 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environment Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract; Poyang Lake is the largest freshwater lake in China and one of the world’s sites recognized in the RAMSAR
Convention on Wetlands. The area 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. Poyang Lake is subject to seasonal fluctuations, with
changes in water levels apparent in seasonal, yearly and multi-year patterns. However, the lake is shallow, and the
pronounced changes in water levels could lead to the large alterations in the wetlands landscape. This article focuses on the
wetlands boundary and landscape changes at Poyang Lake. In order to compare changes in the wetlands landscape under
different conditions, water levels were selected for observation in periods of flooding and lack of rainfall. The wetlands
boundary was analyzed based on the “RAMSAR Convention” and “National technical specification for wetland resources
survey (interim)” using remote sensing (RS) and GIS tools. The area of Poyang Lake wetlands is 3886km’. Changes in
landscape spatial pattern were analyzed for both equivalent and different based on remote sensing images over multiple time
periods from 1980s to 2000s. The observed periods when water levels were similar  at approximately 11m  occurred
from November to February when a number of White Cranes wintered in Poyang Lake. The landscape matrixes displayed
similar attributes and the changes of area in the water body were not substantial. Residential area and bare lands area
clearly increased in these periods of equivalent water levels. However, changes of landscape index and of area of landscape
types in the wetlands were quite obvious when water levels differed from high water levels to low water levels. The area of
water body decreased markedly and the area of tide flat occupied the larger proportion of overall area when water levels were

low. The area of water was 3617km” on July 8" 1998 when the water levels were 21.55m, there was no tide flat when the
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water levels were high. However, the area of water was only 1008km” on February 12" 2009 when the water levels were 7.
66m; and the tide flat occupied a more extensive area of 1153km’. According to the analysis of driving forces, seasonal

changes in water levels were the main influences on changes in the wetlands landscape.

Key Words: wetlands boundary; landscape changes; Poyang Lake
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Table 1 Tablel data information for TM Image

4’5 Code RA% A Image attributes SR A] Image time IKAL Water levels
1 Landat4-5 TM 1989-02-13 10.51
2 Landat4-5 TM 1993-03-12 10.30
3 Landsat7 ETM 1998-07-08 21.55
4 Landsat7 ETM 2000-09-23 16.15
5 Landsat7 ETM 2001-03-02 10.57
6 Landsat7 ETM 2003-02-04 11.04
7 Landsat7 ETM 2009-02-12 7.66
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Fig.1 The flow of the study
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Table 2 Criterion and explaining for data interpreter
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Fig.2 Wetlands boundary for Poyang Lake (red boundary)
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F3 ALUKIEHTRBER(km?)

Table 3 Wetlands area constitution in the similar water levels

1B Wetland types 1989-02-13 1993-03-12 2001-03-02 2003-02-04
W1 Lakes 1211 1142 1276 1517
i Reservoir 416 428 407 427
FU Grass land 998 924 547 721
W Tide flat 1010 1158 1084 766
Pt 12 Jii B Bare land and resident 166 152 489 373
AT Artificial facilities 22 23 25 28
A A

1993-03-12

1989-02-13

>z
>z

2003-02-04

2001-03-02

il
KGR ENE R D R ) Mt Je B o

B3 AR MRL7K {5 T 20 PR MR 3t SR AR AE

Fig.3 Wetlands landscape for Poyang Lake in similar water levels
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Fig.4 Wetlands landscape for Poyang Lake in different water levels
F4 TEKEEETRBER(km?)
Table 4 Wetlands area constitution in the different water levels
BB Waterland types 1998-07-08 2000-09-23 2009-02-12
WA Lakes 3617 3116 714
FEYE Reservoir Fark Feark 394
FU Grass land 125 655 1139
M Tide flat 0 0 1153
b J2 Jz B Hh Bare land and resident 38 40 394
N T8t Artificial facilities 47 16 34
x5 HABKEIEGTRMSNE
Table 5 Landscape indices in the similar water levels
FEMFEHL landscape index 1989-02-13 1993-03-12 2001-03-02 2003-02-04
BEHUEE Number of patches 2434 2449 2694 2475
R RBEHFEEL Largest patch index /% 7.3944 7.0429 7.5548 9.2950
NG E Total edge /m 14160480 14090730 16416990 13985070
FoIEARFEEX Landscape shape index 31.2805 31.1315 36.1021 30.9057
KIKFEFEEL Connectance Index/% 0.4834 0.4891 0.5772 0.5386
Ay BLEFEBL Splitting Index 161.5933 174.7834 159.9685 109. 2835
RAEBEFEEL Aggregation index /% 93.9377 93.9739 93.0628 94.0230
HHEEFEEL Contagion index /% 51.7799 51.8550 49.0989 50.5334
Shannon Z #3541 Shannon’s Diversity Index 1.5356 1.4696 1.4738 1.5103
Simpson ZHEEPEFE %L Simpson’s Diversity Index 0.7606 0.7470 0.7480 0.7459
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Table 6 Landscape indices in the different water levels

FEULAEH landscpae index 1998-07-08 2000-09-23 2009-02-12
KEHLBE Number of patches 336 822 3173
e KBEHHE L Largest patch index /% 23.9579 19. 8457 2.3877
RINGAJE Total edge /m 1477260 5488140 18091080
SO IRHEEL Landscape shape index 4.1800 12.7514 39. 6792
KHKEFEHL Connectance Index /% 1.9170 0.7515 0.4450
S IEHREL Splitting Index 17.3560 25.1392 645.9497
REEFEEL Aggregation index /% 98.8775 97.3103 92.4076
LEGE R K Contagion index /% 99.9427 99.9076 99.3920
Shannon ZHEPEFEEL Shannon’s Diversity Index 0.2651 0.5409 1.5454
Simpson ZAEMEHE %L Simpson’s Diversity Index 0.1057 0.3079 0.7647
3 &g
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