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before and after the Typhoon Kompasu
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Abstract : Typhoon effects on macrotide open-coast intertidal sediments were
investigated in the Gochang Gwangseungri sandy intertidal flat on the Korean western
coast. Variations in the surface sediment texture, accumulation, and sedimentary facies
were observed before and after the Typhoon Kompasu in 2010. The typhoon Kompasu
landed on the southwestern coast of the Korean Peninsula and passed inland between
September 1st and 2nd, 2010, respectively. Surface sediments and their accumulation
before and after the typhoon were sampled and measured at intervals of 30 m along a
survey line on the Gwangseungri intertidal flat. The intertidal areas were divided into
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high, middle, and lower tidal zones based on the mean high-wate level, mean sea level,

and mean low-water level, respectively. The surface sediments of each tidal zone show

rare variations in grain size and sorting of sediment texture before and after the

typhoon Kompasu, whereas negative skewness values increased in the middle and lower

tidal zones after the typhoon rather than before the typhoon. Surface accumulation

represents deposition in the upper and middle tidal zone and erosion in the lower tidal

zones after the typhoon. The accumulation decreased from the high to the lower tidal

zZones.
Key words

before and after the typhoon,

typhoon Kompasu in 2010, macro-tide

intertidal flat, surface accumulation, surface sediments texture
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B HEol o3 e uky ouixlE =
A E5 HAEZ vad 2 9Py F0
(Kim, 2012). 73 vlere SV BjE E:
Ay BEL A0l £ watu 23 dha
9502 Haue Aadt A Wizl £7
g AP £5 HHES WAIIE F0 29

o] =tHOtvos, 2004; Stone et al.,
Sallenger et al, 2006; Adam and Brian,
2008; Claudino-Sales et al., 2008; Houser
and Hamilton, 2009; Choi et al, 2012;
Kang et al., 2019; Kang and Ryang, 2023).
EjZol ogt ot} si4o] fa2 EHEY 4
2, 4=, A& ARt g2t vbEyr] ool B
B0 o3t Qe tige A wslg Yoz
2 QITHQL et al., 2010). stH Ej
Az Aot B&E2 AAAZIAT
of et A8 FAoA EfFe FFol oFstAY
9] = 7Hex HE9tKSallenger, 2000:;
Stockdon et al, 2007; Lee and Chang,
2019; Son et al, 2019). E3F =704 &
A& §&31 7Y AU ool ofsh et
e AR ¥ oIk, 2F SutE AAEH
(Komar, 1976: Davis and Fitzgerald, 2004).
A7kTje] Sau} o] EAo| e} et
Halste B3 EAET Al Wt oigh A+

H

7t ™ sty
AU x4 BlE AS Age FE =
2] sfy¥lo] EfE 5 A|¥Yst EA, HAL 3
1

A
oA g dsol Al
HolA EflE 711 Aot FA 3
U A A A AY dige] B

S onE AW et APt F2 s
(Yu et al., 2018; Kang et al., 2019; Son et
al., 2019; Lee and Chang, 2020). Ej& %
3 A welel H82 24 wel A7S 54
AogE Ares 1Y 849 1y S5
ol 20109 BiE FupAeb 2018d Ef

&2 2 -39 XY ®¥gkE ¢ AA
stet EJAE0] Y& WehE FAshL vlwst
A7t QtHKang et al, 2019; Kang and
Ryang, 2023). tiz=x} 7H4d AldY slietks
Yol hte Asfiere] A &3 73l

AT o] dFE SAlol wsfiof gt
. ol fsll 2UdE 290 "et NlZstst
A= 7o)l =935ttHKang et al., 2015;
Kang et al., 2016: Kang et al., 2019): Kang
and Ryang, 2023). H2}Ex A5[Qt FJAEJ
Aol A2the AlEststel BE 2
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Figure 1. (a) Location map of study area in the Gochang coast (Kang et al., 2019). Note
the location of the Yeonggwang tide station, and the Simwon and Sangha AWS (DH:
Donghori Headland; GH: Gwangseungri Headland; YF: Yongduri Fish Farm; & AWS:
Automatic Weather System: © Yeonggwang Tide Station). (b) The Gwangseungri
transect line with ticks of 30 m interval represents monitoring set up for elevation

changes and sampling of surface sediments.

shate AJsfoto]l ¢IX|st 1A A7+ Sh= Institute of Geoscience and Mineral
9] 7Hd¥(getbol, Korean tidal flats)=2 A& A Resources, 2002). 22 7o) HjSof=
sl FUlASE NAXASL2 AARAGAE = S AZE HESH tHSo et al, 2012). ui
=0 A" A|Ho]tHGochanggun, 2023). i1 T Ate SA25EH FIo] golsto s
A 2de w38, 358, BAME 234 o] gE| glon BHE JEIF gttt F5d
2 FEEY, sl BRs-dEA Udew 29 AP 1xgolA FxH, Axd W
oF 8.5km 2|9 AldYo|tH(Fig. 1; Kang, Fog ZAHE Vb Wolx]al FApt Hgtst
2019). A4 A9l F5e] 2= 538 £ HSo et al, 2012; Kang, 2019). &&2] =7t
et YAt &3 Atolo Alste BT o] Ade =2 2 EAEe =Y, Al
ol ¥4 55 YA sitezRE HH9 &F BARRE FA-EAE EIRE9] 474 vl&o] =7 Y
2] GARR] oF 2.7km  L{to]tHFig. 1 Ehdoh. 27t nxgioA Fxdl, AR
Kang, 2019). @52 =M= Qs ¥4 Udor a5 wf EXE Fo Y=7t Al
b ARRTE Sl Vi ol 1ol vlwA oAtk So et al., 2012; Kang, 2019).
= o] EAISHA] ofot sPlorRE TS5 & Fey] 29U 22 YR EPolH
Az ZHAEY s AY  YthKorea gx HF2 558m, A% P2 2.49m, F
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Table 1. Tide level and deviation of the Yeonggwang tide station near the Gwangseungri

intertidal flat before and after the typhoon Kompasu:
the
Note average tide and deviation during the

the (c)
Oceanographic Administration, 2010).

during typhoon, and

after

(b)

and

(a) before the typhoon,

typhoon (Korea Hydrographic

typhoon. For location of the station, see Fig. 1.

High tide (m) Low tide (m) Tide
Data ante post ante post deviation
meridiem meridiem Ave. meridiem meridiem T (m)
28-Aug. 6.3 6.2 0.9 1.1
@ 29-Aug. 6.1 6.1 6.0 0.9 1.3 ) i
30-Aug. 5.9 5.9 1.0 -
31-Aug. 5.6 5.8 1.6 1.1
1-Sep. 5.3 5.6 2.0 1.5
(b) 2-Sep. 5.1 5.1 5.3 2.4 1.8 1.7 3.6
3-Sep. 45 5.1 2.7 1.9
4-Sep. 4.4 5.4 2.8 1.8
5-Sep. 4.8 - 2.3 1.4
6-Sep. 6.0 5.4 1.8 0.9
7-Sep. 6.4 6.0 1.1 0.4
(c) 8-Sep. 6.9 6.6 6.4 0.7 0.2 0.7 5.7
9-Sep. 7.1 6.9 0.3 0.0
10-Sep. 7.1 7.1 0.1 0.1
11-Sep. 6.9 7.0 0.1 0.5
12-Sep. 6.8 6.8 0.2
ZAF= 4.36mo|t}t. JA|ZFE 7]Eo0F2 1St and Oceanographic Administration, 2018:
o Asl5H(mean sea level: MSL)S 3.35m, Kang, 2019; Kang and Ryang, 2023).
YA AxH(mean high water level: MHWL)
O

5.35m, B A AWH(mean low water level:
MLWL)& 1.34mo]t}(Korea
and Oceanographic Administration, 2018;
Kang and Ryang, 2023). #2a] x7Hf Arj

Hydrographic

o o2A 95l & AL JEEoln, ek
A e B EAE GAET BAEoR

eI tH(Korea Meteorological Administration,
2011; Kang, 2019; Kang and Ryang, 2023).
ey 2 4uiY goupaet fojnale
Ago] Atislog 2 muel 71 ool Leht

H, JE20= AtjAorg }ro mryof Ao m}
A& Hol= E4o] QltiKorea Hydrographic

3. HiE A& A ot E4

BE Atee 7| w3 20109 EiF
B4 HuAE O]%E}OﬂEHFlgS 2 and 3: Korea
Meteorological Administration, 2011). &¢]
Atae APl GEAMEY =9 Ata(Figs. 2, 3
and Table 1;
Oceanographic Administration, 2010)& o]

Korea Hydrographic and

gsto] LAstlct. vt e Alze 714A
o] 2Pt AU AHEUFAAH] Y AR

(Figs. 2, 3 and Table 2: Korea Meteorological
Administration, 2010)2 o]&35gct. Z&a]
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Figure 2. Path and tidal record of the typhoon Kompasu in 2010 (Kang et al., 2019),

220N 7P 7Pk 9% o Ro] wEA

(2011)
Hydrographic and Oceanographic Administration (2010). (a) Movement route of the

displayed using data of Korea Meteorological Administration and Korea
typhoon. Location and size of circles show path and intensity of the typhoon from
the occurrence to dissipation. A: the typhoon of emergency zone; B: the typhoon
from emergency zone to landfall: C: the typhoon landfall to dissipation. (b) Tidal
records during the study period. (c¢) Tidal record during the path of B to C. B: the
typhoon from emergency zone to landfall, C: the typhoon landfall to dissipation. MSL:
(d) Weather

instantaneous wind speed, daily mean temperature, and daily precipitation) and wind

mean sea level. information (mean daily wind speed, maximum
rose diagrams from the Simwon automatic weather stations near the Gwangseungri
intertidal flat from 28, August to 12, September in 2010 (modified after Korea

Meteorological Administration, 2010).

7b 2013 o]%of 2R o] 2010 EfF it
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Figure 3. Elevation features of the transect line in the Gwangseungri intertidal
flat (for location, see Fig. 1). MSL: mean sea level: MHWL: mean high water
level; MLWL: mean low water level. (a) Topography before and after the
typhoon Kompasu. (b) Variation of elevation in the Gwangseungri intertidal
flat (variation of elevation=elevation after typhoon-elevation before typhoon).

AZlo) mEAtR g HEE 4 go] v Ab doms™2 370k 2ol ZE: Pd BEC
22 ay avg sty washolnt BjE EotAl 99 19%E 3
owm e SUSACFi. 2). A7 A9

3.1. BIE 2o o Asiet Yok 99 12 15414 9 29
10A74A] EjF Rapro] JFe wolth Tapa

20109 A|73 EE ZutA(Kompasu)= Al S 7|1t Ml 20 ohE siEct 2~
St

sfoto g Ar=slol shtz= =S EjZolct 3C =ot HF ZoA7t AsliehE sddtes &
(Fig. 2: Korea Meteorological Administration, o Ast AEE RAISIAT. Bl ZoAE A
2010, 2011). B}E ZotA: 20109 8Y 29Y ot Aol AdietE4ol 22 dalst
2187 Y& o7|et FEZE oF 880km BT o gt dvez 2 msiE dichKorea
SAH21.2°N, 134.4°E)ollA]  2rA¥5HY cHKorea Meteorological Administration, 2011).

Meteorological Administration, 2011). =}

2 319 A F471Y 960hPa, Ao & 3.2. =X} mjFe| 54

AP



Table 2. Daily wind speed and wave data near the Gwangseungri intertidal flat before

and after the typhoon Kompasu: (a) before the typhoon, (b) during the typhoon, and

(c) after the typhoon (Korea Meteorological Administration, 2010).
stations of automatic weather system (For location, see Fig. 1.).

There are Simwon
Note average wind

speed, maximum instantaneous wind speed increases during typhoon.

Date Average wind speed (ms™) Maximum instantaneous speed (ms™)

28-Aug. 3.8 16.2

(@ 29-Aug. 1.5 19 9.1 10.0
30-Aug. 0.7 6.3
31-Aug. 1.6 8.5
1-Sep. 2.7 14.1

(b) 2-Sep. 4.1 2.8 19.8 14.0
3-Sep. 1.6 8.2
4-Sep. 1.3 8.2
5-Sep. 1.7 7.8
6-Sep. 4.4 9.4
7-Sep. 4.2 10.4

(c) 8-Sep. 2.0 2.6 10.7 9.6
9-Sep. 2.3 7.5
10-Sep. 2.5 10.2
11-Sep. 2.9 14.3
12-Sep. 2.4 7.8

BE 2ota A3 supstgion] gEol Susts Fot BE

E‘ o
detol FF =9 A=& ARE O
(Figs. 2, 3 and Table 1. Korea Hydrographic
and Oceanographic Administration, 2010).
BlE Zopart F5e 2UME S0 AlVl=
gzold azxz st 7REer JOAlo=w
271 F2 A|7|¥kFig. 2: Kang et al,
2019: Kang and Ryang, 2023). & oA
st A9 9= B 1E 6.0m, P Ax
1.2m, &4 HX} 4.8m=z UEPJTHFig. 2 and
Table 1; Kang et al, 2019; Kang and
Ryang, 2023). EjE oA Fut 7]3F 599
Bt vxet Pt Axe 247 5.3m, 1.7mo]
o &A HAR= 3.6mo|tH(Table 1). EjE *u}
A EW 3o PP WAL 64m, PR ARE
0.7mo]t, &A WX}= 5.7mo|tHTable 1). Ej
F 2uar mapt AL A% Aol Asjel

rzi o

& 7IZtel vl =7F ZFdTHFigs. 2, 3
and Table 1; Kang et al., 2019; Kang and
Ryang, 2023).

BE 2ota A-go] Uehd mk 54
tst7] st A Aol b ke wi

E (o]
E4e

)

o

o}

2 Aol RHEIHBEAAES o] Ls}ir}
(Figs. 2, 3 and Table 2: Korea Meteorological
Administration, 2010, Kang et al., 2019;
Kang and Ryang, 2023). EjZ ZotA &t
A aAgel BF B4 A T4 4%

1.9ms™, 10.0ms™2 F-5&0] AotACHFig.
2 and Table 2). E|= ZutA 7]7to] HA4 =
42 Z7F 28ms?, M) F42 14.0ms'=2

&Aiﬁo] QA5 EHFig. 2 and Table 2). Ej
T oA Fu 39 g &5 O 452
2.6ms™, 9.6ms” EEo| QASI¥HFig. 2
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Table 3. Gradient data and accumulation of the transect lines according variations in

the Gwangseungri intertidal flat before and after the typhoon Kompasu:

(a) Gradient

and (b) Accumulation (Accumulation=after typhoon elevation-before typhoon elevation).

(a) Gradient
Upper tidal zone Middle tidal zone Lower tidal zone Intertidal flat
Before -1.5780 -0.2250 -0.1078 -0.2039
After -1.8740 -0.2156 -0.1122 -0.2152

(b) Accumulation

Upper tidal zone Middle tidal zone

Lower tidal zone Intertidal flat

+0.11 +0.03

-0.10 -0.03

and Table 2). Bj& Zo}A7}

W m7) Uojo] W@ £, A T B
2w, AgEzmat 3A stk
(Kang et al, 2019; Kang and Ryang,
2023).
4. A+ Ay

4.1, Z709) P23 P59 g}

32 mU0E HA2Y 4 SHY P
siHE 7IFez vxd, &2, AzH=z Al
wotol AstAth(Fig. 3). AxtiE %A 71&
AolA B L EZHMHWLPZHA = seto 2 B E
FgAe] of 0~50m —titolth(Fig. 3; Kang
2019). FxUEe BHHALRHAN HodslsH
(MSLY7HR| 2 sietoz Y e 4 AHa] 2F 50~270m
Troltk(Fig. 3; Kang, 2019). AZUl= <t
slaolA P AEZHMLWL)ZHR 2 s[eto =

HE 23A oF 270~600m —HiFo|ch(Fig. 3:
Kang, 2019). J5=] 20i9] A|g @2 Ef
2 s A% ve axojoy Az

7EP¢E APt Jobx|n XA}

L}E}&E}(Flg 3 and Table 3).
© &A= Y]

Iy

TxRo] X|PFAH= Bl 2ots A -1.5780
1 Zopa -1.874002 vtERGCHFig. 3
and, Table 3). TAC|= EjZo] HsFo2 Ej
2+ 51 AEr} Bl 53 $o RAFFAR} A
FL=7t F7IsHE. SRS APLEE

Zofjo] vlsl W A zfo] vlsl| o0 X

Abe DxRTECH §4Rtety A RTiEC Fgt
E}S E9QItHFig. 3 and Table 3). ZZRTollA
@34 = HiE 2uta A -0.22509F FupA
S -0.21560 =2 L}EJr‘*E}(Fig 3 and Table
). 2+ HE % & AY
I APnes “OWE} ﬁfm%
Zrjo] vlsf <
7V vt L}EHEHFIg. 3 and Table
3). AMazHolA AFHAL: EHiE 2uotas A -
0.10782 ZutA $ -0.112202 A FAAL
S71stth(Fig. 3 and Table 3). EBjE ZmtA
S g5 2 AAY AP PAe 2opA
-0.20390|4 ZmtA & -0.21522 XA
Z=7t5t9ithFig. 3 and Table 3). EjZ A-
ANPueot RPFdrhe DxooA 7 &
Holu F-AARMoA ooz st

S
e

BT

OII

odk oi =

off 3@ &

N
= -

NOrE o N
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Table 4. Composition of surface sediments in the Gwangseungri intertidal flat before
and after the typhoon Kompasu.

Sand (%)
Kompasu Mud (%)
very coarse coarse medium fine very fine

Avg. 0 1.2 13 71.6 13.9 0.3
Before

range 0 0~20.5 5.2~47.3 29.2~77.8 3.0~19.6 0~1.7

Avg. 0 1.9 14.9 70.9 12.3 0
After

range 0~0.5 0~32.3 5.6~46.1 19.7~78.5 1.5~18.0 0~0.3

Table 5. Statistical parameters of surface sediment texture in the Gwangseungri
intertidal flat during the typhoon Kompasu.

Kompasu Upper tidal zone Middle tidal zone Lower tidal zone Intertidal flat
before 1.98 2.49 2.60 2.49
mean (D)
after 1.89 2.43 2.56 2.45
before 0.59 0.46 0.44 0.46
sorting (®)
after 0.57 0.46 0.46 0.47
before 0.11 0.01 -0.01 0.01
skewness
after 0.12 -0.04 -0.07 -0.04

-0.10m2 A=Ak £l BA Pl vei RAEl Aldixn we)  ExEol
£ -003me] ML Holn HE oA o] 100%E AFSIHCKTable 4). EF BHA §

ulgl B & APuert AAEE S 2 3 A 2 HAEY 22 vg2 AlPAPT 7h
tHFig. 3 and Table 3). A =L SAI-GARRE YA o2 = Y
EPtth(Table 4). B & ilﬂr i & 2 E

42. = A3 53 g0 xR} By H2o] Exl AYAL FUAL ZARAF 2o
2 = Yeye 8E 401] uls EjE <o

42.1. 2% X290 74 FaiRez FHAPE S71sHitHTable 4).

2l 2709 HE 2oa A2 235 HAZ

5] 27009 olgd B3 EAE2 OB S Folk(1968)0] Y& B2 wmo]| wA|}

A

o

%
gxee 1y Age 7o) UcHFig. 4). 52 m7e

Ago] 1% oYz =Emsict <

o

(Kang 2019) Z oA A5 S ERE A HAYS BAthFig. 4). ¥4 =9
o] 14 v]8&S UERJHTable 4). F52] = e 2oa d-89 55 Ao Y de
7H410ﬂ*i = HE A3 2% A2 UEYA| + 2% 25~3.009 HY= (Fig. 4).

° % & o

A
EHI%%%”%%M%] 4
HTable 4). EfF ZufA $ @af, HEo] 0y we o
7¥7F 100%, 0%= YEepych gz E5
WSO BilE 29 LA

2]
i)
fal
tm rlo
i)
[U-|D
2
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Figure 4. Composition of surface sediment before and after the typhoon Kompasu in

the Gwangseungri intertidal flat:

(a) ternary diagrams of gravel,

sand, and mud

ratio of surface sediment and (b) the modes of particle diameter.
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