$a1% BT T bES

20194 7 H

Haiyang Xuebao

2 e Vol. 41 No.7

July 2019

WRIFIT, SR, IR, A ORI SR IR & AU 1) 22 SIS [J]. 124k, 2019, 41(7): 103-115, doi:10.3969/j.issn.0253-4193.

2019.07.009

Shu Fangfang, Cai Feng, Qi Hongshuai, et al. Study on various response to typhoon of nourished beaches with different sediments[J]. Haiyang

Xuebao, 2019, 41(7): 103-115, doi:10.3969/j.issn.0253-4193.2019.07.009

AN BRI FE AP MR & XUl R B 2 R 3

EEF2, REY, BRI, XBE, FAP

(L. F U P R M PR MR B2 B, LR 35 5 2661005 2. [ R 8RR = i PRI BT 16 1 15 00 2 M R Se it =, e I
] 361005; 3. H 4R ¥E I5 HRVE 55 W58 b0, AR ST 350400)

WEAXARNETARBAIN GRS BALDEAE 614“ELHE"HIES NP mH A G HLA
HEEN, AKX HEZNAN B EEN, TET AP RE MR EAKAE, 247 T #
BRATMERNLEBRWAT TN ENE, EREV, BRBEREATIN ARG AT Dkt & Kw M5
RABFRE, AT EREER LA 2N EOFABER, B EEME, REERBREGHN N EH
B, BEREL LR, TMAZDHUNEANAEN AR EFwE, LR ETEME, THETRR,
HHRENELE, e RNEHENRAGERNER, BERAAT, BB HELTNRAD . HEEH
EERTRFEGRMEERAEFMP TR E AL (R XA NEH A KRIEEH) ETHEX, #
MNANT R EmBEEX Y ol 6 NP mE By, KR EAE TR EAT N AT
FHIMATID BN EFHETHEDN, ST ERNHEEE N, EREEGREEXAREFHEE
MR HEATERRT BB ED B ER BN - ERF &K,

KEBIR: B R, AT A AT, & KA

XEKARERG: A

FES%ES: P737.1;P732 XEHS: 0253-4193(2019)07-0103—13

1 55

T 7 52 Pl 2 T U ] 5T i £ 3 ] TR, 7 4 3R
TR ST B XM, 70% B0 i 2 4L T
R IRAR A, ELASEET IR, S bR T 4% i A i

VR S5 (14 10 5 7 P 45 e, G v 78 8 5 4 DR s A

AR Z G SF AR, B BT I [ 5300 12 B 4
AP Stk %, A5 2RI ST R S R 2
V14 T8 o A5 R S PO A i 3 S IR, B A D L IX
1t 22 A 5l R ik A2 Vi 2 T R R R AR DUAR W) (TR
A GO WERESR U, LB R R B
5tk HAT AR5 B4 7H REAF A R G i R e 0L

T X 75 A 00 DR T 5 AT S T B AL )

%5 H #A: 2018-08—29; 1&1T H HA: 2018-11-27,

sl 3 P, 23 1 S I ] A OS2 Y R 2R
AT 5 ol 1711, At X X T I ) i 45 1 XU
(G AN i AN e T N 3 i N L S 2
PR R A RO [ P A Xl 14 XL ) O B 5
N, AL R AR B B ORI LR | M
R N WIS I 27 NS S ey A
D7 T2, Sallenger!™) xf st 74 R BE AR i S 22 i Jif A58 2
BEAT T BAE, B D vh | o, BRI EE . 4 Fp
I s WEFT R, T e A7 1) 3t 550 B0 g 2 e e o XL
M) o7 53 W B 8 2031 KR A 0 RR 4 T e £ XU o i
W AR e R 2B AR (02 R A 0T
BB AT (17K Bl T 2 R P RSB AT A5 O i ), xR
TER S 20 T3 2T BT Bl g A oz A7F 5 U S A A2

H ST HE : K074 =1 B0 g0 i F AR BB 45 2% (20170305, 2011010); [ 582 25 AT v Gifg 22 B IR 51 (201405037)
YEE B A W55 (1984—), &, BRB RN, EENF 8 R 31 15 515 5K 31 J712 5158 . E-mail: shufangfang@tio.org.cn
SIS 58 (1965—), B, mAE E I, #4%, TG 3 s 5 E P58 . E-mail: fcai800@126.com


mailto:shufangfang@tio.org.cn
mailto:fcai800@126.com
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

104

M2 4148

e 3 815 3 S A 3 B T R T A b 4 A R R
F e, B0 R B A A 2 IR, R R AR BT I T
AR PR BLES 8]0 ARSI T 1614458 22 35 5 R 58
JE2 1Y 30 1) 149 7K SC 8l g WL | A4 5 g R ) T B B
I, 3 A i 991 98 17 AN [RDRLAR TR SR e TR XS T 4R
DR Wi 7 ) 22 S, 3 5 G R AIE S BRI AR DT AR
A8 WS A e 1y g A ) 2l g SR e R AR AE

2 XA

2.1 WRXIE
T 5T XASE T 5 8 i 0ol V2 T 1) 055 g 0 R R 0 2
Bt (E 1b)o KRR FB AR —VEE N, W FRBERE

118°05’ 118°10

118°15

WY A R T S S R, R R 1T AR e I (R
ol i 7™ B B, 2014 4F 6 HAE R RIS R IERE T A
TH0 A M, B AR K 5~ 10 cm( & 1¢)., £ E R
S —ACE BT H o N TR, 2012 4F
11 HEE IR A TR, F¥R42 0.5 mm( & 1d), 1
WEFRP T ARG L2 1.

WFFCHEEUE T IERLE HE X, 224724 K i
B A 3.81 m, A1 22 3.98 m, J& T 450 ik 3 i) v
B AR RAR T2 6 KB 7.6 1K, AR A2 bl
JET BT 9914“PHA, 05195 F, 1614“50 223, ¥k
SR LA B, ARYE 2009 4E B S R R 4
FIRVE R BUR IR 1928 SSE [1], BN 43.91%, HAL

118720 118°25' 118930'E

24°35

24030'@@ :

K /m
0 15 30
118°0720" 118°07'30" 118°07'40" 118°07'50" E

24°2540" ¥ 4

24°25'30"

24°2520"

D v e R

116° 118° 120° 122° 124° 1269128° H
'l’. N
a 5 ]y
¥ =
viortsy o

2016491
141 0:00

2016491
13H 2:00

B 1 WX AL E R EE
Fig. 1 Schematic diagram of the location of the research area
a. “BE2 A G RUHAR; b DFS0 R B DX B B o ROR TS T B0 A d. 23 R N T I e
a. Path of Typhoon Meranti; b. location of the study coast segment; c. Tianquan Bay artificial cobble beach; d. Huizhan artificial sandy beach



T RO 05 AE R IRTIUAR Y SR A RS 5 XU 15 19 22 S AR T

105

F1 BHFPIEERER

Tab.1 The overview of the beach nourishment project
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Fig.2 Curves of wind processes in the research area during Typhoon Meranti
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Fig. 10 Variations of typical profiles elevation during Typhoon Meranti
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Study on various response to typhoon of nourished beaches
with different sediments

Shu Fangfang '#, Cai Feng”, Qi Hongshuai”, Liu Jianhui®, Lei Gang’

(1. College of Marine Geosciences, Ocean University of China, Qingdao 266100, China; 2. Lab of Coastal & Marine Geology, Third Insti-
tute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China; 3. Island Research Center, Ministry of Natural Resources,
Pingtan 350400, China)

Abstract: By monitoring the typical profiles of the artificial cobble and sandy beach on Xiamen Tianquan Bay and
Huizhan before and after the super Typhoon No.1614 Meranti, combined with the observation and numerical simu-
lation of hydrodynamic factors, we calculate the wave field together with the total water level during the typhoon
process, and analyze the morphology and the average variation of the profile. Results show that the characteristics
of response to typhoon between artificial cobble and sandy beach on macro-tidal coast are significantly different.
The majority of cobbles transported onshore, the beach face eroded while the beach berm accumulated to form a
higher beach berm, and the slope of the artificial cobble beach is obviously steepened. In contract, the artificial
sandy beach shows obvious sediment transport offshore, the upper beach face eroded and the lower beach face de-
posited, the slope of the beach face obviously become gentler, moreover the top of the beach berm become flattened
due to the strong onshore wind after the typhoon landing, and the height of the beach berm almost remain un-
changed. Whether the beach berm eroded during typhoon process is closely related to the total water level includ-
ing astronomical tide, storm surge and wave run-up. During the process of typhoon, the artificial cobble beach char-
acterized with higher wave energy and steeper beach slope showed less profile variation comparing to that of the ar-
tificial sandy beach. The artificial cobble beach performed a small degree of response to typhoon. Taken together, it
is an effective approach of slowing sandy beach erosion by using gravels and other coarse-grained sediments for

beach nourishment on strong eroded high-energy macro-tidal coasts.

Key words: macro-tidal coast; artificial cobble beach; artificial sandy beach; typhoon response



