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Table 1 Beaches in the Nan’ao Island, Guangdong province
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Table 2 Characteristic parameters of main beaches in the Nan’ao Island
- THg e AU AL RIZ VIR FR-AE
W ix
KJ¥ /m FEBE /m JEBE /m HFAE kAR /D e R AL WU &'/ %
AT Vb 794 134 1.4 1.63 0.64 98.01
H BV A 1100 179 1.7 2.31 0.63 99.8

R T R WA RE R 5 AR o R A DRI B T 2 A R R R A R M T ) v g BB sl 7, 00 0 UK T
WIE o3 A DU AL o TR S A s R O T R R L T W RE R A A R S R I AT SRR AE
JERT 1 km HHEWTIEA]EE 150 m, K EE/NT 1 km EEHERT AT 5 A, SR 3D I 00 5 50 18 2% 73 17 A
G55 J7 VR X i R LA I R P A AR A R PEBL B AT SR

2 PRI T R ek XU B

2.1 BHEERKEITHENK

e R 2 ol XU DT A 2 T T 98 e 452 ok R R L K e e R AT PP AN 0 . 7E X E B o AR ik AR L
AR LR R G R T AT A AT A b A S BTN DG T R AR D KU DA T AR R L AR R I 5 TR O A Ry
IE., 3% % 2 WA= ik XU ISy R A1E () 48 b R B8 2 D 0 b o ST PP A D R IR R L AR IR DT 0 5 R Vi A ok A
R G0t Z AU 58 H I AR R PR R TR A

Vi M A2 ok XU 0 5 3R A S 6 1 R B VN 1 B B AP RN B BE ) = O T, S PR VA el o R
6 DT A S L X0 T8 M 5 A3 5 B0 RURS R g . ) 4 X ek GDP (I R AR 72 D) 78 5 i 5 458 1 0 Bt XU IG: BE o R
J5 T R 2P & X3 GDP i K 90 8 ARG XU BE 70 R i, X3k GDP 1 oK % 5 b #RRE 77 Chn i J5 #b Bl fig
TR A VR R T R R T DU G RS A 4 AR R R AT R S R R I PR, T E
T I (1 VA AR e XU PR A R AR AR R (5R 3D,

RIS BN X 2 T 46 A Ak X B BRI R KBS PE A . i T 45 35 AR S B0 PR AN ] | O R AR X
HE B, TR S EEE %, EX N=(g+h+Hw)/3,Hu =u ,M=r;fGRMHERNT H=
N X20%+HuX10%+MX70% , Ho N JHARRE . Hu fRENHHEE M HiGREHEFR RV HER G
BB, C AR XS B IERE . RIS ERTE R B H QI GRS 1~1.6 HIEEKIE;1.6~2.4 K

et 2.4~3.0 etk . Stk (V) /RE (O MES T 1/3~3. ?’Kﬁ}”ﬁ@’f&ﬂﬁﬁ?‘éi&R:ng,



174 IS i 38 4%

il XU 8 EEAY T 1/3 2 9 Z 0] o 9 R A okt KURS: 3] 70y = AN 45 4. 1/3<<R <73 A AIRXUE . 3<<R<<6 My
AU 6<<R <79 11 KUK .

x3 EEEHXEITEMNERER

Table 3 Evaluation index system of beach erosion risk
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Table 4 Risk assessment factor value of beach erosion in the Nan’ao Island
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Table 5 Results of beach erosion risk assessment in the Nan’ao Island
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Fig.1 Remote sensing image of Qing’ao Beach in the Nan’ao Island

3. MR RY R EENEE

AR AR AR P AR IS BT DA
£ L AR AVE RIS BT LAV A
R BT TRV RS I IO RR A R AE L 7R RS
FIE W M E AT R )Z VIR RS 7 A AR
S A — ¥ 1 W 5T R B 3 A S 0 A
15 T UURRYRL BE 250003 BT TAE . B BORE
A3 AT IR ME TR A DL Al v Sk 3 i
Yo %K T HUE P38,

TS I BT DU LARD SR L A
Wi 2 R B D P L 4 Sl 98.6 %6 ~100%,
¥199.8% (3R 6), FHKIAE 0.8 D~3.0 D,
P 2.31 @ CF PR TE 0.9 ©~2.9 @, F
¥12.25 o, PUEY) r ik RAECR 0,44 ~
1.02, V15 0.63; I A5 Hl 2 —0.46 ~0.14,
M — 0.22; & A AL TE Bl R 0,34 ~
2.03,°F¥0.75, ZhAAE T m, Hm EA

23°26'45"1

N

23°26'30"1

23°26'15"1

23°26'00"

23°25'45"

117°07'45"  117°08'00"  117°08'15" 117°08'30"  117°08'45" E
2 R T RS I R U Y 4y AR
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Table 6 Parameters of Qing’ao beach sediments in the Nan’ao Island
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Fig.3 The profile variations of Qing’ao Beach in the Nan’ao Island
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Fig.4 Tidal current vector map of the Qing’ao Bay (tide)
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Table 7 Sediment transportation along coast of the Qing’ao Beach (X 10" m®/a)
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Erosion Risk Assessment and Safety Regulatory of Qing’ao Beach in
the Nan’ao Island, Guangdong Province

LI Ping, DU Jun, ZHANG Zhi-wei, XU Guo-giang
(First Institute of Oceanography, MNR, Qingdao 266061, China)

Abstract: Beach resources with excellent quality and mature development are widely distributed in the
Nan’ao Island. After the completion of the Nan’ao Bridge in 2015, rapidly increasing visitors to the Island
have led to the obvious erosion degradation of some beaches of the Island, which have potentially threat-
ened the safety of tourists. On the basis of analyzing the quantity, distribution and development status of
Nan’ao Beach, this study performed the risk assessment of beach erosion, and investigated the beach and
seabed topography, sediment and tide in the Qing’ao Bay of the Island, and analyzed the characteristics of
the dynamic deposition of the Bay and the degradation process and mechanism of the Qing’ao Beach, and
proposed the regulation measures for beach stability and tourist safety. The results showed that, (1) the
regional differentiation characteristics of Nan’ao Beach resources and their erosion risk are obvious, and the
trend of erosion and degradation of Qing’ao Beach are at the high risk grade. Some factors such as unorde-
red development of beaches, inhibited sediment supply. and overloaded tourists, accelerated the beach
degradation. (2) Sediments in the Qing’ao Bay are mainly sand. The coastal variation (shoreline retreat and
section erosion) has obvious longitudinal regional differentiation and lateral differentiation. The predomi-
nant flow (SE) of the ebb tidal current (NW) in the Qing’ao Bay significantly inhibited the sediment trans-
portation from the outside bay, and the tidal cyclical sediment transportation is dominated by single-wide
transport of -3400t; (3) Because the Qing’ao Beaches and tourists faced the serious safety risks and hidden
dangers, there existed many problems such as disordered beach-buildings, sewage wanton emissions, un-
standardized safe-management. Finally we suggested that the beach eco-system should be developed and
utilized scientifically, and the red line and safety mark should be set up. The results obtained in this study
will provide a scientific basis for the construction and protection and restoration of island and reef.
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