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Seasonal Variation Patterns of Tidal Flat Sediments in Semi-enclosed
Hampyong and Kwangyang Bays, West and South Coasts of Korea
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Abstract: To investigate the seasonal varation patterns of tidal flat sediments in semi-enclosed Hampyong and
Kwangyang Bays, respectively west and south coasts of Korea, accumulation rate and grain-size in the sediments were
monitored during 2~4 years. The mud flats in the northern and eastern parts of Hampyong Bay were eroded in summer
and deposited in winter, but mixed flats in the southern part of the bay show reversed seasonal variations to the mud
flats. These variations are most likely connected with wave actions induced by monsoon and physiographic setting of the
tidal flats in the bay. In contrast, the tidal flats of Kwangyang Bay were eroded in summer and deposited in other
seasons except summer, different from the case of Hampyong Bay. The physiography of Kwangyang Bay are
characterized by dominant flood tides and weak wave actions. However, in summer, the surface sediments were abruptly
eroded by occasional typhoons and heavy rainfall. These weather conditions appear to be important factors to accelerate
erosion on the tidal flat in semi-enclosed bays, south coast of Korea.
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Fig. 1. Location map of Hampyong and Kwangyang Bays showing bathymetry and monitoring stations. Eight transects
(Transects AA, HC, SM, HG, DW, CH, SP, and SG) across the tidal flat were subject to precise levelling at regular intervals of
50 or 100 m. Bathymetry (relative to MLLWL) is from National Geography Institute (1983, 1990): depth in metre. A) Hampy-

ong Bay, B) Index map, C) Kwangyang Bay.
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Fig. 2. Map showing distribution of surface sediments in Hampyong and Kwangyang Bays. Sedimentary facies were classified
according to Folk' (1968) schme. A) Hampyong Bay, B) Kwangyang Bay.
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Table 1. Weather condition of Hampyong and Kwangyang Bays, based on annual reports of Korea Meteorological Administra-
tion (1991-2000). Note that the averaged wind direction is changed from northwesterly into southerly in the summer season
(June to August) with a decrease in wind speed. Precipitation for the three months from June to August comprises approxi-

mately half the yearly total

Region Jan. Feb. Mar Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

, . Hampyong Bay 48 50 45 41 40 34 38 35 36 39 41 42

Averaged wind speed (mVs)  oonowone Bay 21 21 19 19 17 15 15 15 16 16 17 18

Hampyong Bay 160 169 158 159 144 147 132 162 148 153 162 164

Maximun wind speed (m/s) NW NW NW S SE S SSW S NNW NW NW NW

and direction (degree) e By 08 105 93 103 88 85 97 90 83 82 88 96
WAEYAnE B NW NW  NW  NW WNW SE  ESE SW NNE WNW WNW WNW

Averaged storms Hampyong Bay 3.1 3.1 2.6 16 08 1.2 06 1.1 0.8 1.2 28 37

(days/month) Kwangyang Bay 0.0 0.1 00 02 01 0.2 0.1 0.3 00 00 00 00

Averaged precipitation Hampyong Bay 30.7 299 754 562 690 1666 1849 2063 1315 469 518 293

(mm/month) Kwangyang Bay 37.1 432 1202 1430 1955 270.7 3470 3800 1853 727 691 298

(Korea Meteorological Adminstration, 1991-2000).

=1 23]

NE % 2

AafQte] §HEka) Jajete] FgduolA] 27k H
HES AYESE AR 218 e S
ZZ7HelA & el 2X(EA AA, HC, SM, HG,
DW, CH, SP, SGy& AAsal, 2 444 B3
EAER JHE U ZUEHS AA 8% thFg.
1). FHUIME 19958 197E 19993 29714 4
g Eeh 208]e] AA FYHASH, FARIAE
20019 SEHE 20039 5Y7RA] 29 Eob 143]0)
A7 WEste] FE . 276N AlEAFe
EZ 2em ool EEhag 2FS ofgsglon,
0159 YA GPS(GARMIN 100 SRVY II, USA)
£ A8l ST JAHES IAY ol ¥
4 Zolel 30X30cme] o}AEWE /FHoE A
ShL, 9 EH 3k 4 UARSE 1-uhES g
TR, siAReIA Z1EH7AAY] ZolE Yol
¥ A o83l ZAsIYTt ol olm¥o] &
o) oaf AgslE olFdhe AL ¥A] 4
3l o}FZEH Rl 7S oY, A2 olF

AN [+ =)

lo,

He A& WA daiA Ao mAME FEe]
He E3 pvChlolZza mAsgTh B Ao AR
o t2mme APEAE ZH=THPejrup and

Andersen, 2000). 3, 44 Ie= @4 (Topeon
ATG3yE AHg-sto] Zakslgien, 7led 2 2 33
o dxe FYAYe] HAT A IEGS
71Eo= F9ch

HAEY YEFHL Ingram(1971)9) EFYEEA
el gAsiglen, 4% Age a2y wuhyd
o FEY=E, EFE, 9=, = 59 544 ¢
55 FaAH(Folk and Ward, 1957). 3+ 104
o A Y= A2 4Pl o Ry

g olgsie] 7.

S

2 1

Ay « EHE &

A 2 AQe] FEjE 2 2B
ol wE HAL o Al ukgds
oty wEtA Z7H) Y-S ks
HH2ALS ofssie 1 71REq
ATk Al Gl Xt gy
ZZo|
(mixed fla)Z 2T YAZRZE o] F23
XZo) YR8k He 60 U192 APAEHAE
Aa EEehe ZEEGEA AA, HC), Ak
2 279 ddgo] sl gFozm 9
(concave-upward) A|HFTHE Holn 27 o
ZFZ(tidal channel) B ZFFAI(tidal creek)o]
wgslo] thFig. 3A, B). ZREE o] £ 4
o] zZlow ARJ(meandering)dhe EAS Hopd,
ZZ A (sand bar and shoal)=

By
oo ok jo o

1

.

T

= O%
A TR g
A BT}, Efxdle 9y dEd 9318t
X 2P AYAHHE] EAFHE 1¢ We)Fol
E¥sle ZUEEA SM, HG), 209 o]
FEEL AKoE ERTHconvex-upward) AHHH



SIS Mafolel BRI HaRlel BTl Ik ESEASS A 23 WL %7 583

Hampyong Bay
6 1 A) Transect AA

High-tide beach

8
6
4
2
[H
-2

Elevation(m)

8
6
4
B :
k :
= .
8
23
® 1 C) Transect SM §
~ 4 -High-tide beach 4
£ 2
5 2 0
g 2
E 0 «MSL  Sand shoal LWL Sand bar
25 <
2
Tidal channel
T e v
0 2 4 6 8101214161820 2224 2628
$ 7 D) Transect HG :
- High-tide beach 4
£ 2
kS 0
- 2
2 Tidd creek
(3]

-4 AT —r——

0 2 4 6 8 10 12 14 16 18 20
Distance from coastline(x100m)

Kwangyang Bay
8 1B T tD
] E) Transect DW g
6 8 &
1 N
4 4 Sea-wall : Z
4 i}
2 A 2 =2
4 HWL
0 L
1
'2 T T T T T
0 1 2 3 4 5
& 1F) Transect CH 0o
6 - ; &
4 3
6 G
4 4 . £
{sea-cliff 54
2 2 3
1 HWL
0 - L
_2 T T T 1 T T H

Mean size(phi)

€ 1H) Transect SG

102
o
6 7 . R ]8 &
4: 6 g
) 4 8
U
2 - 2 =
E HWL .
0+ Tiddl creek
-2 . . , .
0 1 2

Distance from coastline(x100m)

Fig. 3. Elevation and mean grain-size of transect lines (Transects AA, HC, SM, HG, DW, CH, SP, and SG) across the tidal flat
of Hampyong and Kwangyang Bays in Jan. 1995 and May 2001. MNHWL = mean neap high water level; MSL=mean sea
level; MNLWL=mean neap low water level. For location, see Fig. 1.
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Fig. 4. Seasonal variation in surficial accumulation on the Hampyong and Kwangyang Bay tidal flats. Each curves represent the
mean sedimentation rate during the one season. For location of measuring sites, see Fig: 1.
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Table 2. Sedimentation rates along transect lines on the Hampyong Bay tidal flat during 1995-1998

Seasonal sedimentation rates (mm) ASR
Sites -t
Spring (3-5) Summer (6-8) Autumn (9-11) Winter (12-2) (mm yr )
1995
Transect AA 2.1 +1.1 -10.1 -1.0
Transect HC -04 -1.6 -6.2 +2.6
Transect SM -0.5 +54 -6.4 -8.8
Transect HG -3.8 +0.5 -30 2.8
1996
Transect AA -130 -19.7 9.1 99
Transect HC +2.7 -124 +0.1 -129
Transect SM -1.2 +12.3 +2.7 -15.3
Transect HG +4.2 +6.2 -1.6 ) -5.7
1997
Transect AA -13.7 -18.9 -6.4 -5.8
Transect HC -6.2 +3.6 +4.0 +0.5
Transect SM +79 +10.0 -6.8 -2.8
Transect HG 44 +11.9 -3.5 34
1998
Transect AA =72 +0.9 -38.8 -22.6
Transect HC -16 +0.3 +4.5 +15.0
Transect SM +5.3 +10.2 -135 23
Transect HG ? ? ? ?
Average
Sites . 1995-1998 1995-1998 1995-1998 1995-1998
Transect AA -9.0 92 -16.1 9.8 -44.1
Transect HC 29 2.5 +0.6 +1.3 -3.5
Transect SM +29 +9.5 -6.0 -13 -09
Transect HG -1.3 +6.2 217 4.0 -1.8

ASR: Annual sedimentation rate, +: Deposition, -: Eroston
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Table 3. Sedimentation rates along transect lines on the Kwangyang Bay tidal flat during 2001-2003

si Seasonal sedimentation rates (mm) ASR
1tes _
Summer (6-8) Autumn (9-11) Winter (12-2) Spring (3-5) (mm yr)
2001-2002
Transect DW -18.6 -4.8 0.0 -10.2
Transect CH +7.8 -1.6 +3.2 +4.8
Transect SP 2.5 -0.3 +7.0 5.2
Transect SG ? ? ? ?
2002-2003
Transect DW -16.6 0.7 43 -15.2
Transect CH -17.3 52 +3.2 +12.9
Transect SP -28.8 +16.6 +18.0 +34.6
Transect SG -12.4 +4.5 +184 +9.1
Averge
Sites 2001-2003 2001-2003 2001-2003 2001-2003
Transect DW -17.6 2.8 22 -12.7 <353
Transect CH 4.8 -34 +3.2 +8.9 +3.9
Transect SP -15.7 +8.2 +12.5 +14.7 +19.7
Transect SG -124 +4.5 +18.4 +9.1 +19.6
ASR: Annual sedimentation rate, +: Deposition, -: Frosion
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