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Table 1 Remote sensing image data and tidal conditions

TR /%R G H BAG B ] WA/ cm Tk 7% W o B #E 85 i B2 SETHT/cm
Landsat8/OIL 2015-08-18 02:29:25 202. 68 % —6.32
Landsat8/OIL 2015-07-16 02:34:29 145. 21 S —63.79
Landsat8/OIL 2014-06-28 02:28:34 162. 98 ik —66. 64
Landsat8/OIL 2014-06-15 02:31:34 312. 26 % 62.68
Landsat8/OIL 2013-05-22 02:30:41 269. 21 ik 60. 21
Landsat8/OIL 2013-04-28 02:36:57 68.23 % —140. 77
Landsat7/ETM 2012-06-25 02:30:15 142. 36 % —46.02
Landsat7/ETM 2012-06-02 02:30:15 271.68 S 103. 26
Landsat7/ETM 2011-07-20 02:28:48 89. 25 % —119.75
Landsat7/ETM 2011-06-18 02:29:45 126.52 S —82.48
Landsat5/TM 2009-08-29 02:26:58 296. 57 % 87.57
Landsat5/TM 2009-08-14 02:24 .57 350. 95 % 141. 95
Landsat5/TM 2008-07-10 02:21:24 245. 35 % 36. 35
Landsat5/TM 2008-06-07 02:20:56 142.52 % —66. 48
Landsat5/TM 2006-08-18 02:25:41 342.58 % 133.58
Landsat5/TM 2006-08-02 02:15:56 284. 29 % 75.29
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Landsat5/TM 2002-08-02 02:10:33 315.21 % 106. 21
Landsat5/TM 2000-07-23 02:16:43 263.18 3 54.18
Landsat5/TM 2000-06-28 02:29:32 241.53 ik 32.53
Landsat5/TM 1999-07-28 02:22:54 175. 36 ik —33.64
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Landsat4/ MSS 1975-05-20 01:55:08 — — —
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Table 2 Sediment flux of major river flowing into the Liaodong Bay"*

ZHEANMFI I/ X104 - a!

T 4 R W IE L/ km? F b /kg e m
- R SN

/NG 5475 364 1630 1. 64 6. 40

P30 23 549 2 740 9 750 529 13.3

o 219 014 899 1490 4.14 3.21

156 B T 9 946 60. 40 0. 022 0.41
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Table 3 Comparison in erosion and deposition of the tidal flats between South Bar and

North Bar,during the period of 2002 to 2005
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Table 4 Comparison in erosion and deposition between south and northeast tidal flat of

Yuanyang Island,during the period of 2011 to 2014
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Modeling Formation and Evolution of Yuanyang Island in the
Liaohe Estuary Using Waterline Approach

FAN Yao-shen', CHEN Shen-liang', SUN Yong-guang®, YUAN Lei*,
JIANG Chao', JI Hong-yu's, CHEN Qing'
(1. State Key Laboratory of Estuarine and Coastal Research s East China Normal University s Shanghai 200062, China;

2. National Marine Environmental Monitoring Center , Dalian 116023, China)

Abstract: Tidal and landform variations have a significant impact on detection of coastline changes for a tid-
al flat of estuary island dominated by sediment deposits. In thisstudy, we presented a methodology that
simulate the shoreline of island and the Digtal Elevation Model (DEM) of tidal flat, and studied the forma-
tion and evolution of Yuanyang Island in Liaohe Estuary. Combined with remote sensing images, the
measured topography and tidal data analysis show that, 1) The error between DEM and practical tidal flat
varies from —40 cm to 55 cm, with the average value of 14.24 ¢m, which imply that remote sensing mod-
eling can be an effective supplementary way under the case of the scarcity ofthe measured data.2) From the
1980s to present, the development of Yuanyang Island can be divided into the following three periods, ini-
tiating, growth and dynamic stablingstages. The increase of river discharge led to the initiation of the for-
mation of Yuanyang Island. The different routines of flood flow and ebb flow,together with the slow water
area between these two channels, promote the growth of this island.3) During the growing period of Yuan-
yang Island,South Bar is in the second slow water area and its tidal flat sedimentation rate is greater rela-
tive to North Bar. During the stable period of Yuanyang Island,in terms of the variations of coastline and
area changing,the erosion degree of tidal flat in the northeast tidal flat is less thanthe deposition degree of
the tidal flat in the southern tidal flat. However, from the point of view of volume variations, the erosion
amount of the northeast tidal flat is slightly larger than the deposition amount of the southern tidal flat.
Key words: waterline apprpach; tide correction; estuary sediment island; evolution of erosion and deposi-
tion
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