ISSN 0256-1492 e R N IR 554045 55 5
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.40, No.5

DOI: 10.16562/j.cnki.0256-1492.2019090601

ET Argus G S5INANERF GG X “ER”
FY M) Rz 455 41E

HEP'2, B2, SRR, x| K>, R OE X, B I, RN R
Lo R A SRR 5 TR B, 7 5 266100

2. o1 3 15 s 7 B 9B R R, 75 5 266071

3 LAY R MR FLE 5 T BB 7 1) 266390

WE: A M 20185 145 &R BB MG LD FR A LB T & EEKIRG Argus W sEH F YL ERIN @B ELNE
Fo AR R E MR R AT R B RA R RY 3T & R B IE, SR ER” W T, &3 @k 29 L3042
Ak R EER FHERME D SR TIFOLEE, M THRMR RELTLE FTHERBAER S ATENLY, FETHEER
38m, Argus K FHREGENMNMEZ TERPREXREMHEIFHEAL AL, LERFRGRERABREESRGRH Y
AL & KRG i KR IR e

KHEIR: & R BV e s i WA 85 Argus; b R LA

& 5% S:P737.17 SCERFRIRED: A

Response of beach characteristics to typhoon “Yagi”: Evidence from Argus video images and
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Abstract: Integrated analysis is carried out on the video images from the Argus monitoring station, topographic measurements from beach
profiles and sediment particle size parameters obtained from the Nanhai Beach in Wendeng City, Shandong Province before and after the 14™
Typhoon “Yagi” in 2018. Under the action of the typhoon, the upper part of the beach was eroded, the slope became steeper, the mean grain
size decreased, and the sorting of sediments improved, whereas the lower part of the beach was depositional, the slope became gentler, particles
coarsened, the sorting of sediments was getting poorer, and the shoreline receded for an average of 3.8 m. The Argus continuous observation
video image data further suggests that under the action of typhoon, wave dominated the response of coastline and the cusp beach will develop in
a rhythmic manner resulted from the uneven dissipation of wave energy on the beach after the breaking of strong waves caused by typhoon.
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Fig.1 Location map showing the monitoring system of Nanhai beach of Wendeng, Shandong province



540 % 5 5

HIEF, 45 5T Argus 52455 B I 4 DRI WEXT £ XL 8 ™ 114 ) 7 45 i 203

timex image) !¢, fg 2 /NEFR AR — R BRI EIRH
B — B Z0 R BT RAS . B EGOR R X
) RS B S TE 10 min SRAEHA ] LA 2 Hz SRAE 19 BF
AT B0 B ]S A AR B 3 G b Y i
AR S IRAN AL, B IR S5 Sl AR AE 1 T 2 Ak Y
A TR 0 T R U T B 1 € T i X
B, 3308 DX A T W I I U Y 7 AR
A, o R R X A A g i R 3
PG B AH S AR I8 AT LA 43 B 1 2 4 16 I b, T b 350
Al . ARICHHT T 2018 4F 14 5 G K “ FEEFE " 52
HATEIBY Argus F8 48 R 46 1) MG B2 Rk, F e g ¥k b 55
FRR 2 X 5 AU I 1 R AiE

B BEFE” FRFT (2018 4E 8 H 12 H ) At 5
J5 (2018 4F 8 H 15 H ) i FH RTK-GPS X 10 45 W Il
TR AT D A, R AT M TR AR A L DU AR
WA AR e R AT, R R] RE 7 o e R TR . [
B, B R TR Y 0 L L AR 3 SR A3 R B
FZ VTS, 76 52595 % 2R FH AT 1% A O R R
{SGHATRLEE 538, UKL A5 0 3 2R FH U - A AR A
bR, KL EE S HOR P AR v AR R R B S 500 0t
AR

22 EXEER

2018 4E 55 145 & K “ FE 7 ( Yagi, %7 &
“18147) T 8 H 8 HAE A, 58 B AR G Iy K2,
DB e KRS 8 4% (18 m/s) . 2018 4E 8 A 12 H
23 B 35 4rmiJE, CEEF” & U0 7E Wi VLR 0 VT
ki, 85 i s v BT e R XD 10 (28 m/s) o B
WM 282 )5, 20184 8 A 14 HIR R, “BEMR”
F 9TV ML X AN AR B o T OB R SR,
32 FLRE ), 2R RN O VY R i R A XU K

-2500 -

-2000 -

-1500 -

-1000

8HA IBHTFAHZE8H 14 H L4, UK
BT, 51 & i R 1 4 7K AT 35 30~ 70 cm, TR &
2.5~3.8m, IFEE 6—7 YA 17 K K.

3 WEIEER

3.1 Argus SEEGRBRE S XETEFE&RiEMEL

Argus B $E BURY I 7 A P 2E, — 202 LU
T Jo W BE IR BB 2 | IR 2 A AR B AR X AR
SE B R AR A, — S U K R Bl b ) R B SE T
RP7K 2k, B B 00 A0 Sk, 2 R L W1
Vi W b O AR Ak S5 5 M 2 Sy S e £ XU ) R YR R
JRU 8 0 s 7K KT g R A A 52 ) 19 3o R, AR SR FH R e
KA I e B TT EXT ELATESE o

XF Argus BT SR ER AT KA 2k A Sh R,
03T W T 3 BT A B IR 22 2R 0.5 mP, G
D3k 158 2 B i B R, (RS s AR fb B B o by o R
U Hb 53 B 5 XU 0] % 30006 2 e 00 8 Ak, FRATTIE %
Cl %53k 8 H 10—17 H [ K f ey il 07 1) Biof 35 P 45
172 B FE BB 2a) , KL AT RE I /D 22 1Y 52 i)
gE AN 2b R, A LU Sk o0 7 B R S A
PSR, AT TR O o Xl e, LR
TR R Y, mARNIE, 8 12H . 13H
(A PnE A®I = %1 =) R RSCKREN, 673k B 5
mE, R ZWA LT, mREE. M8 A
14 H, 52 6 XCBERE " 1Y XU 38 7K R R IR /Y 2 [m] 52
M), 2k In) i i 28 82 0 4 K, e K R B S T
iAF) 16~26 m,

Argus FEURARGF Hoic 5% T 15 AU [B) AF 50 06 5
TR A M A 2SR ERAE . B3R T 8 H 12—

—— 20180812
—— 20180813
— 20180814
—— 20180815
—— 20180816
— 20180817

-500

T T T T T T T 1
80 70 60 50 40 30 20 10 4]
X/m

K2 &R BTG R b B AR R
Fig.2 Change of shoreline before and after Typhoon “Yagi”

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http:// www.cnki.net



204 T b 5T 5 56 DU 40 b B

2020 4F- 10 H

2018-08-14

2018-08-15

S 2013-08-18

Bl 3 & R S s i U ) o A i) 35 MR AR AL
Fig.3 Images at 10:00 am during typhoon “Yagi”

18 H — JE i ] BL A K B/ 6 /50 Wl X iy isf 35 FEl 4%
FIMG R 2 83k (55 f1 6 54153k ) G /A T IX
B, AT W s 0 AR, BE S 25 100~ 300 m.
8 H 12 H & RUHT, IR 59 . B A & KU (]
(8 13—15 H ), IR B I ik, I TR 78 38 ROk IR
Rb TF UG R, B A B N 585 8 A 16—18 H 5 X
Ji s WEIRVREE . W FERE I

T W 1 P b A AR Al o 3 L B KU R
IR HBTE - 2%, TR M w35 50 5 £ XU T dp YR A
ANHYBY, Rz B SR IRAE T, 7E K L2 AL TR
W IRMBEIR B KGR e R T SR
ARF B MY, W R4 i B R W

32 ANAEIEEMEINEH EEN

5 KUHTJE FF e 1 5 e 3 T () RTK-GPS )P &
SN, 2 T O e Y R M T T, G T i
W b AR Ak K H X B R TR R3S KB e R
PO1—PO6 7N/l AR 2 B B d . T Af Mk
R e, e e BE IR bR (2 3, W LA A9 S T s
AR (B 4) o T 742 i 0 1 1505 v W 35 % D AH
2, P01, P03 il PO6 | 4% 2 4 B, =2 i 45 7™ o, 4]
T e R S AR AR A 2 3R 1.20 0.8, 1.3 m, fe Rl
SEBE 9 M 6.8, 8.1 Al 16.3 m, P02, P04 F1 P05 i
AT 35 B %, A2 ot /DN, ) T e A o R AR Ak

54 0.5, 0.6 A1 0.5 m, Fe KB 58 43510 5.4, 6.1,

3.6 mo H: 1 POG6 i1 11 L fi BE, R it di i A, i
JEBESR 1B 12 mo X5 TR 78 AN [R]85 58 1) Vg e Y

il FE O O o 3 RE 3R - 42 1Y U W Sy AR UL Mg
W, I VR TE M ME T B MR, U RE AL B i AR ROR,
W 452 ok B A /0N 5 T3 BE ) 96 N Sy S S R U
W, U A 7 e O S O A R I, W U [T 9 7 B
(0 42 o, YA A R BB K . FESE ST Argus WU
i 4 4 A4S s ) I (Pj1—Pj4) S RLRE, A F
2 BE IR, 2 B Ay i M 5] 18T R BE SR — BN 42 i f5 IR
ML (ES5).

22 5008 W 9 T %) 2 ok R RN A A R A T T
Y4y 9 SF- 1D R R Y 38 AR AL (I TE S R 22 m
b)), A T GG S S AR TR ME A AL, T R ARG B A
T HE T AR YR Y T S PR AR R 7 k) T O
BT T 45451 T AS R AL Y B SE AR (55 1),
TSR BoR, BRSE R I SO S i, B
I T 62 1t T Ok B OB T VR RS S T
) TR 0 A ) 9 R T B B R AL IR AT AL . AR
VA A A ) TR B, e TR O 4 R VDA A L Ry
B KR, B 7~10 m KR ZE A7, 65 IR TR 300 1) £
S 3 T B .

33 EREIEEMTEMETL

5 PR R DURR W BRORE BE A5 AR 2 s 5 XURTT IS A
AR AR, SR B DL SR AR AR A | o) AR
b, PAREb A I (R 2, B’ 4) . B KA, i
Me_E R 2H 2> E B LAY O T, 5 WUR R
- B {ELHE N 10%, TR D & S B fE I D 5%, g3k
ARG e R OB 4 o> ADoK R v

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



HIEF, 45 5T Argus 52455 B I 4 DRI WEXT £ XL 8 ™ 114 ) 7 45 i 205

50 —F02-1
P01 5 . s P02
o p—
—— 2018.8.12 4 : ; 2018.8.12
=-=+20188.15 0 =-=-20188.15
o 02-2
e ] 0 1.2 3 5 e

-1 i T T i T |
0 20 a0 60 80 100
PR L EE ) /m
i P03 — P04
—P03-1 65 —P0d-1s
— 2018.8.12 = 2018.8.12
=-=-2018.8.15 5 =-=-2018.8.15

T /m

]

65w i PO5 o . e £
g :‘ [ - — 2018.812 ] K — 20188.12
5 Hoo | == -2018.8.15 " I\-;-: -=--2018.8.15
[ i \ [ =i £ T30
0 P 2 2 520
2 -1 0 1t 2 38 4 6 5. SE it 4
.
;
0 T T T T T 1 0 T T T ]
0 20 40 60 80 100 0 20 40 60 80 100
PR AT PR /m P KB BT /m

Kl 4 & RUR i e 3 TH TR 2 SRR DL A % A8
T RLEE M 2B AL By @ fEDRLAR, GhARBR S BR 1 20 . W FRm & XA, L FRR 5 WUE .
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Note: The red line indicates grain size before the typhoon and the blue line indicates that after the typhoon.
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1 AREEEEHEHEE L
Table 1 Characteristics of beach profile before and after typhoon
WpE (°) #MEUED (m’/m) *EUED (m*/m) {&HMEUED (m*/m) A /m BESKAEAL/m BES AR /m
P01 9.9 2.13 —10.36 6.49 -1.09 —2.24 0.05
P02 4.7 3.25 —10.20 17.24 23 —-4.3 0.2
P03 5.4 10.77 —16.15 6.23 —7.6 =7.71 0.28
P04 4.5 2.56 -9.6 8.79 —4.7 —4.8 0.29
P05 5.0 0.4 —1.55 6.15 2.2 -1.34 0.1
P06 7.2 1.66 —5.53 6.15 -3.6 —8.42 0.25
Pj1 7.6 0 -11.5 NA —3.45 -1.36 0.04
P2 7.2 0 —13.96 NA —2.41 -3.36 0.17
Pj3 6.0 0 —18.27 NA —2.18 -0.9 —-0.02
Pj4 8.1 NA —6.66 NA -1.57 -0.73 -0.28
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Table 2  Statistics on grain size parameters on beach profiles before and after the typhoon

WX it [A] TR/ Wapi314 S /% FRbE Y OS5 5%
G R 1.97 0.88 20.52 18.48 57.36
TEHET
HRE 2.08 0.74 13.78 30.18 53.55
A RHT 1.78 0.97 18.29 33.62 42.61
HRE 1.93 0.75 14.77 37.23 4535
A RHT 1.54 0.84 30.58 35.51 32.6
TR 1
SV 1.64 0.7 23.5 44.05 30.89
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Fig.6  Argus snap image showing the strong wave effect
during typhoon
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