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Evolution of artificial wetlands in the Yellow River Delta and related driving factors during 1984—2015

REN Ling—ling', LI Yun—zhao*", YU Miao', YANG Ji-song'?, ZHAN Chao'?, ZHOU Di'?

(1. School of Resource and Environmental Engineering, Ludong University, Yantai 264025, China; 2. The Institute for Advanced Study of
Coastal Ecology, Key Laboratory of Ecological Restoration and Conservation of Coastal Wetlands in Universities of Shandong ( Ludong
University ), Ludong University, Yantai 264025, China)

Abstract: Based on 7 remote sensing images from 1984 to 2015, we obtained information of change rates, centroids, and landscape charac-
teristics of artificial wetlands of the Yellow River Delta(YRD) by visual interpretation of remote sensing images in order to explore spatial
and temporal change of artificial wetlands in the YRD during the past 31 years. Then, we studied the change process by quantitative analy-
sis and the driving factors of the artificial wetlands by qualitative analysis. The area of the artificial wetlands in the YRD increased to
85 762.13 hm’ during the last 31 years. Areas of soak, artificial channel, culture pond, paddy field, salt field, and reservoir increased to

14 620.29, 1 128.18, 22 648.13, 30 648.51, 11 220.69 hm* and 5 246.61 hm® with annual change rates of 55.52%, 24.93%, 10.25%,
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22.84%, 174.32%, and 13.09%, respectively. From the centroid analysis results we found that areas of soak, and culture pond had a trend

of “Southeast then Northwest” and salt fields had a trend of moving to the eastern offshore. Besides, the reservoir had a trend of moving to

southeast first, then shifting to the south as a whole and artificial channels were arranged in a “Z—shape”along the Yellow River. Under the

various factors, the patches of artificial wetlands increased while the area—weighted mean shape index, patch size standard deviation, Shan-

non’s diversity index, and Shannon’s evenness index increased first and then decreased. Our results indicated that artificial wetlands in

the YRD during the past 31 years have changed considerably, as indicated by various factors, and the results could provide theoretical di-

rections for the development, use, management, and protection of wetland resources.

Keywords: artificial wetlands; spatial-temporal change; centroid; driving factors; Yellow River Delta
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Table 1 Information of remote sensing images

H 1 s 1135 SrHER

Data Sensor Path/Row Resolution/m
1984-06-07 MSS 121/034 70
1989-02-13 ™ 121/034 30
1996-07-02 ™ 121/034 30
2000-05-02 ETM+ 121/034 30
2005-05-24 ™ 121/034 30
2009-06-04 ™ 121/034 30
2015-05-04 OLI 121/034 30
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Table 3 Changes of the whole artificial wetlands area during 1984—2015(hm?)

1984 1989 1996

2000 2005 2009 2015

995.41 14 326.41 20 098.05

19 512.28

29 209.19 53411.67 86 757.54
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Table 4 The area of each artificial wetland during 1984—2015(hm?)

Ay Year  FEAEYE Culture pond 7K [H Paddy field ER 1 Salt field JKJE Reservoir FUYEIK I Area of soak A T78% Artificial channel
1984 0 0 0 0 849.42 145.99
1989 6179.38 4416.80 24223 1191.62 1389.23 774.20
1996 6341.41 5855.07 1451.29 3857.41 1506.33 875.34
2000 4345.69 4343.12 607.03 5793.36 2577.36 1637.97
2005 6541.52 5977.12 1158.33 5220.85 8 055.59 2027.18
2009 9 865.56 12 212.69 5099.71 5767.14 18 742.97 1473.82
2015 22 648.13 30 648.51 11 220.69 5246.61 15 469.71 1274.17
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Figure 2 Distribution of artificial wetlands of study area during 1984—2015
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1984—2015
L iy
AWMSI SHDI SHEI
1984 16 1.373 1 0.713 5 0.3975 05735
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2005 271 1.5173 2.6701 1.6741 0.860 3
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2015 762 1.4070 2.749 5 1.5388 0.790 8
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