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Fig. 1 Map of study area and Typhoon Bebinca track
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Table 1 The track information of Typhoon Bebinca

Hsf ] frE B XEHRAE TR AR BRI E HLE I
201848 79 H 08 T PG AL 7%, 15 m/s 400 km
20184E8 H 10 H 09Ft TR A S T I bl 7%, 15 m/s 112 km
20184E8H 10 H 115} VAR A4V 101 T R 74,15 m/s 47 km(FifE 45
20184E8H 10 H 14} HERG A SCE T 47 4 794, 15 m/s 75 km
20184E8 A 10 H 158F 2 11 H 100} PR E AR 1 AR F3h 79,15 m/s 80~226 km
20184E8 A 11 H 1083553 PRV & OB bl 7%, 15 m/s 226 km
20184E8H 12 H 14t PEAENS] i3 8%%, 18 m/s 100~150 km 210 km
20184E8 H 13 H08Ht FHVL R T VAR, i 4 <« D1 35 8%%, 18 m/s 100~150 km 276 km
201848 H 13 H 20} IoF YL e T AT 3 924, 23 m/s 100~180 km 315 km
201848 H 14 H 178} IoF YL e T AT 3 104¢,25m/s  100~190 km 355 km
201848 H 15 H 210} FHYL R TR 358, 1] PSS 104%,25m/s  100~150 km 68~355 km
20184E8 A 15 H210:F4053 LR IN AR B B 9%%,23 m/s 100~150 km 54 km
201848 H 16 H 025} IR 82, 20 m/s 50~110 km 72 km
20184E8 A 16 H 5mF 217 H 050} eI, — H v 1044, 25 m/s 60~160 km 108~456 km

20184E8] 17H 07i} g |

*2 ABRCNBRER IEHBEMRXEMLEERSER
Table 2 Wave heights in the vicinity sea during the
Typhoon Bebinca

IR a] LR /m . BRI R /m B B AR R /m

201848 H9H 13~1.8 1.3~1.8 1.8~2.3
20184E8 ] 10H 1.8~23 1.8~23 3.0~4.0
20184E8 11 H 1.8~23 1.8~23 2.5~35
20184E8 ] 12H 1.8~23 1.8~23 25~32
20184E8 13 H 2.0~2.5 2.0~2.5 3.0~3.8
201848 14H 1.8~23 1.8~23 4.0~438
201848 15H 1.8~23 1.8~23 3.0~35
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Fig. 2 Stake location for field observation
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Fig. 3 Hydrodynamic processes during the typhoon (eliminated invalid data of wave recorder when water depth was insufficient)
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Fig. 4 Shape of the observed profile and elevation processes of stake
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Fig. 5 Beach berm erosion and underwater sandbar (post typhoon)
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Fig. 6 Water source area of storm surge in the Qing’an Bay

R, R2FIR3 53 52 3 KVAE BT | 565 — 88 i ) R 286 75 22 V5 g 30T I X 1 K R K D X2 42
R1 is the radius of water source circle at 8:00 on 9th August, 2018. R2 is the radius of water source circle at the landing moment 9:00 on 10th August, 2018.

R3 is the radius of the water source when Typhoon Bebinca is closest to the Qing’an Bay at 11:00 on 10th August, 2018
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Response of the Qing’an Bay beach in Xuwen to Typhoon Bebinca
based on high frequency observation data

Zeng Chunhua ', Zhu Shibing®, Li Zhigiang®, Zhang Huiling', Li Gaocong’

(1. College of Ocean Engineering, Guangdong Ocean University, Zhanjiang 524088, China; 2. College of Harbour, Coastal and Offshore
Engineering, Hohai University, Nanjing 210098, China; 3. College of Electronic and Information Engineering, Guangdong Ocean Uni-
versity, Zhanjiang 524088, China)

Abstract: Tropical cyclone is one of the most active dynamic factors for beach evolution. However, there are few
field observations of beach during storms due to terrible working conditions. In this paper, 6 and a half days of
high-frequency observation during the Typhoon Bebinca was conducted at the Qing’an Bay beach. The observation
data included full-time hydrodynamics and 164 groups hourly variation of beach surface elevation. Three main ana-
lysis results were identified: (1) Controlled by the spatial distribution of Hainan Island-Leizhou Peninsula and the
changeable track of the Typhoon Bebinca, the storm surge was maintained between 0.38—0.5 m, the wave height
first decreased from 0.78 m to 0.43 m and then increased to 0.56 m. (2) The beach berm was eroded and a sand bar
was formed under the water. There were three response stages of the beach berm during the Typhoon Bebinca,
eroded downward fast, eroded slowly to the maximum, and recovered by oscillating deposition. The recovery amp-
litude could reach one quarter of the maximum erosion depth during the Typhoon Bebinca. (3) The response pro-
cess of the Qing'an Bay beach to Typhoon Bebinca was mainly composed of four modes. The first mode reflected
the erosion process of the spring tidal beach berm and the formation of the sand bar. The second mode indicated the
erosion of the storm beach berm, the compensatory recovery of the spring tidal beach berm and the growth of the
sand bar. The third mode revealed the bilateral transport process of sediment caused by the uprush and undertow at
the secondary breaking position of waves. The fourth mode showed that the strong waves suspended the sediment in
the surf zone, and some of the suspended sediment which was transported to the deep-water area by littoral current

and offshore current may lost permanently.

Key words: high frequency observation; Qing’an Bay; Typhoon Bebinca; beach response; mode
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