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Abstract: The islands at the mouth of the Pearl River are loaded with isolated rocks, which pose a serious
threat to people's lives and property in the island areas when heavy rainfall or typhoons are raging. This
article, through field surveys, remote sensing, and GIS technology, clarifies the development characteristics,
formation mechanisms, and instability patterns of isolated rocks on the islands in the Wanshan District,
Zhuhai City, and carries out targeted prevention and control design. The research shows that the development
of isolated rocks on the islands is related to slope, elevation, and slope orientation. Taking the outer Lingding
Island as an example, it reveals that the windward slope has dense distribution of isolated rocks with obvious
exposure and shallow burial depth, and is dominated by isolated rock clusters. The isolated rocks on leeward

slope are sparse and sporadic distributed with good concealment and deeper burial depth. The formation of
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isolated rocks is mainly influenced by topography, weathering, tectonic movement, and external erosion .

Based on the research results, a three-in-one resilience prevention and control system for isolated rock

disasters on the islands in the Wanshan District, namely "spatial management-ecological rock stabilization-

graded response,” has been designed. This provides a reference for the government to build a strong maritime

power, continuously implement island tourism development and construction, and establish a sound

geological disaster prevention and mitigation monitoring and early warning system.
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Fig. 1 The distribution map of main islands in the Wanshan District
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Fig. 2 Distribution map of isolated rocks on the main islands in the Wanshan District

a RIT UL Bys bAELL By5 ¢ SMEAT s d AR IR ED; e HAT )



F 41 EH 2 B AR BRI G R B AR B R A e LABRIETOT ILIX 353

3 JT X AMEAT & JR dR A 4347 4]
Fig. 3 Distribution Map of Local Isolated Rocks on
Wailingding Island, Wanshan District
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Fig. 4 Geological disasters of island collapses in the Wanshan District
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Table 1 Table of the distribution of isolated rocks (groups) on the main islands in the Wanshan District
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Table 2 Table of the slope gradient distribution of
the isolated rocks (groups) on the main

islands in the Wanshan District
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Table 3 Table of elevation situations of the slopes where
the isolated rocks (groups) of

the main islands in the Wanshan District
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Table 4 Statistics Table of Wind Directions on Wailingding Island from 2011 to 2023
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Fig. 5 Wind direction cloud diagrams and wind rose diagrams of Wailingding Island from 2011 to 2023
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Fig. 6 Distribution Map of Isolated Rocks in the Windward Slope (a) and Leeward Slope (b) Areas of Wailingding Island
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Fig. 7 Photos of the isolated rock (a) and the site (b) in the typical windward slope area of Wailingding Island
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Fig. 8 Photos of the isolated rock (a) and the site (b) in the typical leeward slope area of Wailingding Island
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Table 5 Statistics table of isolated rocks in the leeward slope srea of Wailingding Island

mwady e WE SR FEIRE R | adE e WE e 2 9); R
G (m®) ) (m) =t (m) i (m) (°)  (m) o (m)
GS01 72 425 85 A=y 0 GS41 9.61 9 265 BRI AN+ 1.25
GS02 42465 45 21 BRI 1.25 GS42 961 475 20 Ak 0.25
GS03 68.15 8 29.1 TR+ 1.25 GS43 5867 65 252 SR L 1.25
GS04 440.56 20 34 FRMERAEAERAE 175 GS44  207.1 5 37 BRMEBAEAMERE 025
GS05  2589.13 375 36 TR 4 1.25 GS45 6821 15 51 FRYEA L 1.5
GS06 39.7 325 46 BRI+ 1.25 GS46 80.65 10 395 FRA A+ 1.5
GS07 627.61 325 57 BRI 1.25 GS47 1134 125 315 BRI+ 1
GS08 865.55 325 62 R AMERA 125 GS48 189.5 375 42 FRIE AL 1.25
GS09 90535 56 54 FRMERREMERA 125 GS49  105.07 325 325 BRI+ 1.25
GS10 4522 40 41 FRYRRAEAERAE 055 GS50  153.79 325 445 TR L 1.25
GS11 417.28 19 525 1377 1.5 GS51  264.85 35 562 G L 1.15
GS12 5936 175 45 TR+ 1.75 GS52 400 375 675 FRYEA L 1
GS13 113.44 375 572 TR+ 1.25 GS53 297 775 60 BB A/MERA 05
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GS16 3885 25 70 BRI 1.25 GS56 12946 43 92 FRMWIRAEMENRE 03
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GS25 54.14 43 325 BB ALAERE 08 GS65 29029 50 106 A 0.25
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GS29 1804 425 26 RMBILEAERE 0775 | GS69 6192 50 76 BR¥ERLEAEKA 0.1
GS30 242412 425 416 b ARk 0.8 GS70 6395 50  89.65 iAsk= 0
GS31 208.17 385 48 BRI 1.25 GS71 60.90 50  89.65 iaAska 0.05
GS32 67.33 10 555 BRI 1.25 GS72 2972 65 70 iaAske 0.25
GS33 18381 7.5 66 TR+ 1.25 GS73 9021 50 64 BRI E/MERA 0.1
GS34 150 58 72 TR A 1.25 GS74 2439 475 745 G L 0.75
GS35 32756 40 82 TR+ 1.25 GS75  295.67 525 645 TR+ 0.65
GS36 7.04 475 34 BRI+ 1.3 GS76 8742 375 625 ERBBE/MEKS 0.5
GS37 13438 175  37.1 FRAR 4 1.25 GS77 91.6 50 59 BREBEAERE 015
GS38 97.21 65  14.02 BRI 1.25 GS78 5.63 15 14 Ak 0.05
GS39 23.18 35 155 BRI 1.25 GS79 1512 525 9 FRIEAR L 0.75
GS40 435 405 26 ik 0.25 GS80 1736 40 10 BRI 1 2
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Fig. 9 Statistics diagram of isolated rocks in the leeward slope area of Wailingding Island
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Fig. 10 Distribution map of isolated rocks in the typical valley
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Fig. 11 Photos of the typical gully slope area (a) of Wailingding Island and the on-site distribution of
isolated boulders in the gully area (b)
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Fig. 12 On-site photos of the toppling-rockfall type collapse
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Fig. 13 On-site photos of the traction-sliding type collapse
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Fig. 14 Spatial defense system diagram of the typical isolated

rock distribution area in the Wanshan District
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Fig. 15 The natural landscape formed by typical isolated rocks in the Wanshan District
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