36 2 Vol. 36 No.2
2016 1 ACTA ECOLOGICA SINICA Jan. 2016

DOI: 10.5846/stxb201401070053

2016 36(2) :480-488.
Sun WL SunZ G Lu X N Wang M M Wang W. Relationship between coastline changes and the landscape pattern heterogeneity of the salt marshes in the
Yellow River Delta China. Acta Ecologica Sinica 2016 36(2) : 480-488.

123 12 * 4 4 5
1 350007
2 264003
3 100049
4 610225
5 264025
2001.2005 2010 3 T™M GIS (1 ||
;I .\ ) o
. 2001—2010 T 1976 .
( 57.64 km’ 25.94%) ; 1M 1976
8 ( 66. 17 km® 17.39%) ; 1
v .
.- - . » 2001—2010
. ( 6.02.18.39  99.20 km’ 4.
61%.12.86% 50.11%) - - ( 35.50 km’ 24.99%) o

Relationship between coastline changes and the landscape pattern heterogeneity of

the salt marshes in the Yellow River Delta China

SUN Wanlong' > SUN Zhigao' > " LU Xiaoning® WANG Miaomiao* WANG Wei’

1 Institute of Geography Key Laboratory of Humid Subtropical Eco-geographical Process ( Fujian Normal University) — Ministry of Education Fujian Normal
University  Fuzhou 350007 China

2 Yantai Institute of Coastal Zone Research Chinese Academy of Sciences Yantai 264003  China

3 University of Chinese Academy of Sciences Betjing 100049  China

4 Department of Resources and Environment College of Information and Engineering Chengdu 610225  China

5 Department of Geography and Planning LuDong Univerisity Yantai 264025 China

Abstract: Three TM remote-sensing images (2001 2005 and 2010) were analyzed using GIS technology to identify the
relationships between coastline changes and the landscape evolution of salt marshes in different sub—regions ( I  Diaokou
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Yellow River Delta. The results showed that coastline change directly affected the increase or decrease of salt marshes in the
coastal zone but the influence intensities were considerably different in the four sub—regions. Between 2001 and 2010 the
coastline in the [ sub—egion was eroding due to the significant decrease in runoff and sediment loading due to the
abandonment of the Diaokou channel in 1976. In this sub—region the area of salt marsh decreased by approximately 57. 64
km® or of 20.10%. As the Yellow River changed its exit to the sea from Qingshuigou between1976 and 1996 to Qing 8
since 1996 the coastline in the Il sub—region has had a deposition and forward movement status due to the continuous
runoff and sediment loading from the Yellow River. Between 2001 and 2010 the area of salt marsh increased by 66. 17
km® or 17.39% . Comparatively the coastline and the area of salt marsh in the [I sub-region has barely changed due to
the great human activities such as seawall and harbor constructions. In the [V sub-region the coastline also had a
deposition and forward movement status between 2001 and 2010 and the area of salt marsh increased by 33.52 km® or 95.
22% . The landscape pattern showed obvious zonal distribution characteristics from the land to the sea and the landscape
types in a seaward direction were Phragmites australis salt marsh Suaeda salsa~Tamarix chinensis—P. australis salt marsh

S. salsa salt marsh and mudflat respectively. Between 2001 and 2010 significant changes to the different landscape
types. The areas of mudflat S. salsa salt marsh and P. australis salt marsh continuously decreased ( the values decreased
by 6.02 km® 18.39 km> and 99.20 km® with decreasing rates of 4. 61% 12.86% and 50. 11% respectively)

while that of S. salsa-T. chinensis-P. australis salt marsh generally increased ( by 35.50 km’ or 24.99%) . This study
indicated that the succession of landscape types in a seaward or landward direction coincided with the deposition or erosion
of the coastal zone in the different sub—regions. The changes to coastline was the determinant factor affecting the landscape
patterns in the different sub-regions and the long-term implementation of “Water and sediment regulation project of the
Yellow River” has also significantly changed the coastline and the succession of vegetation landscape types over recent

years.
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Fig.1 Changes of coastline in the Yellow River Delta during 2001—2010
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Table 1 Changes of coastline and salt marsh in the Yellow River Delta
/km Areas /km® Jkm?
Year Coastline 1 I m I\Y% Land Area
2001 184.52 222.18 32.14 380.54 17.17 652.03
2005 198.12 174.06 29.22 440.92 27.97 672.17
2010 206. 65 164.54 28.98 446.71 33.52 673.75
N B | et ')
2.2
. - - ( 2),
2001.2005 2010 3 2001
(30.36%) (23.76%) . (21.93%) - -
(21.75%) 2005 - - (21.75%) (22.34%) .
(20.56%) (19.83%) 2010 - - (26.
36%) (21.86%) . (18.50%) (14.66%) 4
80% » 2001—2010 . 2001 154.93.
143.02 km®  197.95 km® 2010 147.31.124.63 km>  98.75 km’ 0.49% +1.29%
5.01% - - 2001 142. 08 km’ 2005 186. 03 km’
2010 177.58 km’. . .
(2010 2001 23.18
) o ( 8. 08%
0.78%)
2.3
. 2001—2005 ( 2. 3).

http: / /www. ecologica. en



484 36

2
Fig.2 Landscape distribution of salt marshes in the Yellow River Delta in 2001 2005 and 2010

2

Table 2 The landscape distribution of coastal marsh in the Yellow River Delta

Year  Region BF/km* TC/km®*  JP/km? JCL/ kn? LW/km®>  HG/km’ N7k Y] /km? 16 /km? Total /km*
2001 I 51.31  13.77 47.59 66. 83 39.20 - 0.59 2.49 0.4 222.18
il 10.50 1.32 6.80 7.88 5.52 - - — 0.12 32. 14

Il 64.68 8.31 82.34 63.21 151.55 8.83 1.62 — — 380. 54

\i 4.19  0.85 6.29 4.16 1.68 - - - — 17.17

130.68  24.25  143.02 142.08 197.95 8.83 2.21 2.49 0.52 652.03

2005 I 39.07  6.67 30.94 63.51 23.97 3.71 0.57 4.46 1.16 174.06
Il 11.57 1.52 3.38 6.23 5.86 - - - 0. 66 29.22

I 75.62  9.02 88.44 109. 66 108. 40 12.51 34.82 2.36 0.09 440.92

I\ 6.15 0.51 10.51 6.63 - - 4.17 - - 27.97

130.41  17.72  133.27 186. 03 138.23 16.22 39.56 6.82 1.91 672.17

2010 I 31,39 9.17 25.31 60.22 16.33 4.67 11.56 4.79 1.1 164.54
Il 9.17  0.65 5.04 8.73 3.77 0.51 - - 1.11 28.98

I 77.24  12.53 82.04 101.57 76.77 58.24 34.58 3.04 0.7 446.71

J\Y 6.86  0.30 12.24 7.06 1.88 0.10 5.08 — — 33.52

124.66  22.65  124.63 177.58 98.75 63.52 51.22 7.83 2.91 673.75

BF: Bare Flat; TC: Tidal Creek; JP: JianPeng Salt Marsh; JCL: JianPeng-Chengliu-duwei Salt Marsh; LW: Luwei Salt Marsh; HG: Hekugouqu; YZ:

Yantian—Yangzhichi; YJ: Yanjian Field; JG: Jumingongkuangdi

I 51.31 km’ 39.07 km’ 23.85% . 1
5 10.94 km’. | 15.23
km® I 43.15 km’ 97.76%
I I I 16.65 km*> I 6.10 km’. I \Y
. . 35.24
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Table 3 Landscape conversion matrix of coastal wetland in the Yellow River Delta from 2001 to 2010

Decrease/  Total/

BF/km?® TC/km? P/km? YJ/km? ,
m m™ JP/km JCL/km®  LW/kn? HG/km®  YZ/m® VK o/km? ok km?
2001—2005
BF 50.64  2.18 7.54 22.20 12.07  0.13 0.00 0.04 0.64  35.24  130.68
TC 6.23 8.82 0.82 2.45 0.78 0.0l 0.12 0.00 0.02 5.00  24.245
P 23.66 2.1 75.9 31.67 6.13 0.6 0.01 0.0 0.03 2,92 143.02
_JCL - 8.74 1.5 29.78 80.31 13.82  0.75 0.7 2.09 0.39 3.99  142.08
LW 0.95  0.69 1.52 43.27 97.76  10.95  36.47 2.69 0.00 0.65 197.95
HG 0.55  0.85 0.44 0.58 1.9 3.78 0.00 0.00 0.00 1.73 8.83
YZ  0.00 0.00 0.00 0.00 0.00  0.00 1.73 0.19 0.00 0.29 2.21
Y] 0.06  0.08 0.00 0.6 0.54  0.00 0.00 1.08 0.13 0.00 2.49
1G 0.06  0.00 0.03 0.00 0.00  0.00 0.00 0.36 0.07 0.00 0.52
Increase 41.52  1.49 17.24 4.46 5.23  0.00 0.53 0.37 0.84
Total 130.41  17.72  133.27 186.03 138.23  16.22  39.56 6.82 1.91
2005—2010
BF 51.68  3.34  25.85 9.73 5.42 1.17 0.80 0.00 0.23 3419  132.41
TC 2,39 8.47 0.70 1.73 0.28 1.46 0.10 0.00 0.00 2.5 17.72
P 10.99  2.63  64.58 27.58 6.20  2.68 1.93 0.99 0.01 6.68  133.27
_JCL - 14.51  4.01  33.64 76.65 27.13 1431 10.47 0.61 0.00 2.70  186.03
LW 1.26 1.0 0.83 45.04 48.74  33.87 5.76 2.63 0.26 1.83  138.23
HG 0.69  0.49 0.51 2.88 1.23  5.84 0.71 0.00 0.00 3.87  16.22
YZ  0.00 0.00 0.00 7.72 .22 0.00 30.61 0.00 0.00 0.01  39.56
YJ 0.00  0.00 0.00 0.00 3.28  0.00 0.00 3.10 0.19 0.25 6.82
1G 0.01  0.02 0.00 0.00 0.00  0.21 0.00 0.00 1.16 0.51 1.91
Increase 36.13  2.68 4.26 5.78 6.00  4.15 0.73 0.00 1.06
Total 117.66  22.65  124.63 177.58 98.75  63.52  51.22 7.83 2.91
A, 2001 2010 i i C / /
2005—2010 N o I
39.07 km? 31.39 km*. I 1.62 km® 2001—2005 9.32
km® . 1 7.64 km? 1l 31.63 km?
99.47% I m I 5.
63 km*> I 6.40 km’. I} \Y .
o 34.19 km?® 42.35% .
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Fig.4 Annual runoff and sediment discharge of the Yellow River Delta from 2001 to 2010
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