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Abstract: Coral reef sandbanks are the former landforms of the formation of coral islands. Most of them have
no vegetation growth and are easily affected by climatic and hydrodynamic conditions. They are unstable in
position and changeable in area and shape. Using the high-resolution remote sensing images from 2005 to 2020,
the area and shape changes as well as the movement process of the horizontal position of coral reef sandbanks
in the Xisha Islands were analyzed, the stability of the sandbanks was assessed and its influencing factors were
discussed. The results show that: (1) Bei Sandbank, Zhong Sandbank, Panshiyu and Kuangzaibei Island are
relatively stable, while Xixin Sandbank, Sanzhizai, Quanfu Island and Yinyuzai are yet in an unstable stage.
(2) The stability of the coral reef sandbanks come from the integrated effect of sediment supply, marine
dynamic environmental conditions and coral reef topography. Under the same monsoon wave and typhoon
wave, each sandbank is affected by different hydrodynamic forces due to the different position of each

sandbank in the reef flat and the different beach sediment types, resulting in individual evolution process and
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stable state of eight sandbanks. (3) It is suggested that the wind and salt resistant vegetation (e.g. Casuarina

equisetifolia) can be planted on relatively stable Bei Sandbank, Zhong Sandbank, Panshiyu and Kuangzaibei

Island, so as to accelerate the development of coral reef sandbanks into coral islands. The monitoring and

assessment results of coral reef sandbanks in the Xisha Islands can provide data support for the study on the

development of coral reef sandbanks in the South China Sea and the construction and protection management of

islands and reefs in the Xisha Islands.
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Tab.1l List of high-resolution remote sensing images of coral reef sandbanks
EAN BT 23 8153 BE3E/m BT Z WAL R Ep k) fem

QuickBird 0.61 2008-01-10 11:21:24 53
Bl WorldView-2 0.5 2010-02-07 11:05:26 90
b QuickBird 0.61 2012-02-26 10:29:38 94
PEHTM GF-2 1.0 2015-12-14 11:16:55 59
=R GF-2 1.0 2017-02-15 11:31:22 85
GF-1 2.0 2020-03-02 11:30:37 102
Fals QuickBird 0.61 2007-02-17 11:31:51 76
GeoEye 0.5 2009-10-13 11:10:32 101
QuickBird 0.61 2012-04-08 10:35:27 139
GF-1 2.0 2016-01-08 11:24:52 75
GF-2 1.0 2019-08-26 11:28:06 74
QuickBird 0.61 2005-07-13 11:18:59 131
2E QuickBird 0.6 2010-07-19 10:56:28 86
FRIGET WorldView-2 0.5 2011-10-11 11:26:45 104
GF-1 2.0 2015-05-17 11:36:53 134
GF-1 2.0 2018-03-07 11:41:57 108
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QuickBird 0.61 2006-05-10 11:27:25 103
WorldView-2 0.5 2011-01-05 11:26:42 62
EfrALS QuickBird 0.61 2012-04-20 10:31:53 126
GF-1 2.0 2015-05-17 11:36:53 134
GF-1 2.0 2018-03-07 11:41:57 108
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Tab.2 Coral reef sandbanks information extracted from remote sensing images at different times

HFR FRAG T TR] KTy 1) K /m FSLiysa| FiJE/m R /m T FY/m’
2008-01-10 NW-—SE 161 NE—-SW 55 452 7818
2010-02-07 NW-—SE 176 NE—-SW 52 512 9592
o 2012-02-26 NW—SE 192 NE—SW 53 541 10929
B | &G
2015-12-14 NW—SE 254 NE—SW 57 659 14496
2017-02-15 NW-—SE 192 NE—-SW 53 534 10702
2020-03-02 NW-—SE 225 NE—-SW 64 654 13406
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2008-01-10 NNW —SSE 318 NEE—SWW 43 788 16219
2010-02-07 NNW—SSE 342 NEE—SWW 55 833 18396
2012-02-26 NNW—SSE 320 NEE—SWW 40 882 16634
b
2015-12-14 NNW—SSE 345 NEE—SWW 50 951 20263
2017-02-15 NNW —SSE 329 NEE—SWW 54 897 20510
2020-03-02 NNW —SSE 321 NEE—SWW 48 887 18136
2008-01-10 NW—SE 28 NE—SW 20 81 492
2010-02-07 NWW—-SEE 42 NNE—-SSW 18 105 684
2012-02-26 NW—SE 30 NE—SW 21 84 528
PaHET M
2015-12-14 NW-—-SE 24 NE—SW 11 63 258
2017-02-15 W—E 14 N—S 6 35 68
2020-03-02 NW—SE 33 NE—SW 20 100 622
2008-01-10 NW—SE 88 NE—SW 11 221 1244
2010-02-07 N—S 50 W—E 5 148 341
ki 2012-02-26 NNW —SSE 103 NEE—SWW 27 233 2356
2015-12-14 NNW—SSE 132 NEE—SWW 31 314 3527
2017-02-15 NW—SE 42 NE—SW 5 97 186
2020-03-02 NW—SE 94 NE—SW 13 209 1149
2005-07-13 NEE—SWW 352 NNW —SSE 103 1075 22699
2010-07-19 NE—SW 436 NW—SE 42 949 14768
ENT 1] 2011-10-11 NE—SW 477 NW—SE 45 1105 20968
2015-05-17 NE—SW 453 NW—SE 108 1262 26095
2018-03-07 NE—SW 318 NW—SE 98 993 26451
2005-07-13 NW—SE 252 NE—SW 12 530 2586
2010-07-19 W—E 121 N—S 19 351 1668
R 2011-10-11 NW—SE 153 NE—SW 15 332 2189
2015-05-17 NW—SE 185 NE—SW 6 407 1299
2018-03-07 NW—SE 49 NE—SW 4 109 208
2007-02-17 NW—SE 473 NE—SW 233 1405 103033
2009-10-13 NWW —SEE 515 NNE—SSW 276 1392 120534
frpall 2012-04-08 W—E 451 N—S 103 1281 30898
2016-01-08 NW—SE 534 NE—SW 181 1294 74115
2019-08-26 NW—SE 803 NE—SW 185 1773 87990
2006-05-10 NW—SE 33 NE—SW 3 83 102
2011-01-05 NW—SE 69 NE—SW 14 159 717
AL 2012-04-20 NW—SE 64 NE—SW 8 140 337
2015-05-17 NW—SE 68 NE—SW 7 157 367
2018-03-07 NW—SE 80 NE—SW 10 176 652
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Fig. 1 Area and coastline length change of coral reef sandbanks
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Fig. 2 Change process of coral reef sandbanks and the moving track of their center position
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