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The change of topography and sediment texture after beach nourishment at

Haeundae in summer, 2005

Young Seok Lee

Department of Oceanography, Graduate School

Pukyvung National University

Abstract

As a measure for the protection of Haeundae beach and nearshore area, beach
nourishment method using borrowed material has been adopted. since 1990. This
study aims to examine the. change of topography and sediment texture of
Haeundae area after beach nourishment, carried out in June, 2005 and to verify the
effect of the method. Topography of Haecundae beach(foreshore and backshore)
and nearshore area("20m depth) was measured in April and October 2005, by
using of RTK-GPS and echo sounder. Comparison of surface sediment texture
between two periods was also performed by using standard grain size analysis
procedures.

Beach profile after. nourishment showed net. deposition on the western
region(Dong-back Island side)” with an increase of -elevation (T2m) and beach
width. On the contrary, the eastern region(Dalmaji Hill side) showed net erosion
with a decrease of elevation (71.4m) and beach width. In October, beach surface
sediment texture changed toward poorly sorting and more positive skewness,
possibly due to the mixing by borrowed material with different sediment texture.

Topographical change at Haeundae nearshore bottom showed the opposite trend
from beach profile; erosion on Dong-back Island side (along Line 6) and deposition
on Dalmaji Hill side. Central part of showed overall accumulation after
nourishment. Distribution of sediment facies of nearshore region also suggests a
net transport toward east(Dalmaji Hiil), assumingly due to the prevailing littoral
drift during summer season.

The effect of a beach nourishment was observed from sediment texture and



topographical change, but it is not clear whether if the effect lasts until next yeat

or longer.
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Table 1. Geographic locations of the beach sediment sampling site(WGS&4).
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, A

A 1\ "o Eg~
3cmolW Y EHAE wWA 24708 AA
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% tH(Fig.1, Table 2).

SRR

Stations Latitude Longitude
L1-1 N..39°09--23.5." E 129°09 " 19.0 ”
L1-2 N 39%09 ' 24.4” E 129°09 " 188"
L1-3 N"39°09"25.2" E 129°09 " 188"~
L2-1 N 39°09 " 268~ E 129°09 " 252”7
L2-2 N 39°09 " 275”7 E.129°09 “25.2”
L2-3 N _39°09 ' 28.0% E 129°09 " 248"
L3-1 N 39°09 " 29.0 “ E 129°09 7 319 ”
L3-2 N 39°09 " 29.5“ E 129°09 “ 30.9 ”
L3-3 N 39°09 * 30.3 “ E 129°09 * 30.8 "
L4-1 N 39°09 ©29.8“ E 129°09 " 349"
L4-2 N 39°09 “ 30.3“ E 129°09 348"
L4-3 N 39°09 f31.1° E 129°09 " 347"
L5-1 N"39°09 ©30.8” E 129°09 " 39.2”"
L5-2 N 39°09 ©314” E129°09 " 394"
L5-3 N. 39°09 " 32.3” E 129°09 " 39.1”
L6-1 N.39°09 "31.8“ E 129°09 " 43.0”
L6-2 N-39°09 732.3.% E 129°09 " 43.0”
L6-3 N 39°09 " 33.0” E 129°09 " 43.0”
L7-1 N 39°09 " 32.7" E 129°09 " 52.17
L7-2 N 39°09 " 33.1” E 129°09 "52.17
L7-3 N 39°09 " 339" E 129°09 " 5227
L8-1 N 39°09 " 33.0” E 129°09 " 59.8”
L8-2 N 39°09 " 335" E 129°09 " 59.9 7
L8-3 N 39°09 " 339" E 129°09 "59.9”




Table 2. Geographic locations of the nearshore sediment sampling

site(WGS84).
station Latitude Longitude  station Latitude Longitude
H1 N35°08 " 30.0” E129°09 " 055" H25 N35°09° 294" E129°10 " 00.0”
H2 N35°08 " 41.4"7 E129°09 " 055" H26 N35°09 " 25.1 7 E129°10 " 00.0”
H3 N35°08 515”7 E129°09 " 055" H27 N35°09 " 20.8” E129°10 " 00.0”
H4 N35°08 " 59.0” E129°09 " 05.5” H28 N35°09 " 10.7” E129°10 " 00.0”
H5 N35°09 " 04.3”7 E129°09 " 055" H29 N35°08  56.1 "7 E129°10 " 00.0”
H6 N35°09 06.6” E129°09 " 14.4” H30 N35°08 " 44.7” E129°10 " 00.0”
H7 N35°09 025”7 E129°09 " 16.2” H31 N35°08 " 30.0” E129°10 " 00.0”
H8 N35°08 5817 E129°09 " 18.6" H32 N35°09  04.7” E129°10 " 08.0”
H9 N35°08 " 44.6” E129°09 " 25.3” H33 N35°09  14.0” E129°10 " 085"
H10 N35°08 " 30.0 " E129°09 " 325”7 H34 N35°09 " 239" E129°10 " 085"
H11 N35°08 543”7 E129°09 ~29.7” H35 N35°09 29.7" E129°10 07.7"
H12 N35°09 " 051" -E129°09 ' 24.7” H36 N35°09 " 20.1” E129°10 " 19.2”
H13 N35°09 " 1297 E129°09 " 20.7” H37 N35°09  15.37 E129°10 181"
H14 N35°09 1957 E129°09 " 19.7” H38 N35°09 " 10.0 ”© E129°10 " 17.3"
H15 N35°09/ 24.0" E129°09/26.6" H39. N35°08 " 53.8” E129°10 " 14.7”
H16 N35°09 " 207”7 E129°09 " 280" H40 N35°08 435" E129°10 2517
H17 N35°09° 15.0” E129°09 “ 30.0 ” H41 N35°08 " 52.8" E129°10 " 26.4”
H18 N35°09 " 02.4"7 E129°09 " 346" H42 N35°09 01.2" E129°10° 27.6"
H19 N35°08 “ 495" E129°09 " 40.0 "  H43 N35°09 " 095" E129°10 " 28.6”~
H20 N35°08 56,57 E129°09 " 50.1 "  H44 N35°09 " 1837 E129°10 " 30.0”
H21 N35°09.°07.6”7 E129°09 " 481"  H45 N35°09 " 14.9” E129°10 " 39.9"
H22 N35°09 “ 187" E129°09 “45.9” H46 N35°09 ~06.0” E129°10 " 39.9”
H23 N35°09 " 25.17 E129°09 “ 445" | H47 N35°09.700.0 " E129°10 "~ 39.9"
H24 N35°09 " 30.1" E129°09." 43.7" H48 N35°08 7 48.1" E129°10 " 39.9"
HAE JEiM e Ingram(1971)3 Galehouse(1971)9] A w ol ufg} A
BAe Fohel A As)625mol e AAe YERAL #9¥,  Laser
diffraction size &AW & o] g3l Abd A7 0]5 Y YA (mud)Y YE=EXMS

2 A& (M. Konert et al. 1997).
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Fig. 6 Beach morphology from the RTK-GPS survey in April, 2005.

Fig. 7 Beach morphology from the RTK-GPS survey in October, 2005.
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Fig. 8 Beach elevation change between April and October, 2005.
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slsl= A 92 plunge step-- o] th(Davis

3-1-1. 48 =823

e efHl B A E ol Flok(1968)9 3ol osiA st slightly
gravelly sand® T Aol der sand®] $FFo] =A veEhvbe AP A A H)
H B A=Y dEE BT Uth(Fig. 15). Hd Y= 45 Hdl -0.97D(H
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o gt JHAEY FHFPEE EH coarse sandZ o] Foy A YT} X T E
A& v E(sorting)e= Ho 1.020(8 A 1L8-1), HA 0380(FH L5-2)=
LERdTE 20059 49 SNl R EAEY e ST 1.0000]d = A A o2
well sortedoll 4 moderately sorted?® gte]l #FH=H AT, 9 =(skewness) gL
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H, sl SHE AAEdAe dAASRE FA d o] BS5H
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T 3t A= ghol FA ol St (Table 4.). B4 & 2] gravel?} sand,
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Table 3. Textural parameters of Haeundae beach sediments in April, 2005.

Mean Sortin Skewe Gravea Sand Mud

station Sediment type
size(®) g(®) ness U%) (%) (%)
Li-1 -057 0.76 0.54 2763  72.37 0.00 gravelly sand
Li-2 0.42 0.76 1.00 251 96.69 0.80 slightly gravelly sand
Li-3 0.33 0.80 1.02 3.25 95.82 0.93 slightly gravelly sand
L2-1 -0.68 0.70 0.34 34.04 6596 0.00 sandy gravel
L2-2 0.81 0.57 1.33 0.12 99.33 0.55 slightly gravelly sand
L2-3 0.89 0.76 0.75 1.13 97.72 1.14 slightly gravelly sand
L3-1 -097 0.73 -0.24 4289  57.11 0.00 sandy gravel
L3-2 0.46 0.49 0.05 0.13 99.87 0.00 slightly gravelly sand
L3-3 0.96 0.66 -0.67 0.94 99.06 0.00 slightly gravelly sand
L4-1 0.06 0.88 -0.10 1221  87.79 0.00 gravelly sand
L4-2 1.43 0.48 1.95 0.00 99.11 0.89 sand
L4-3 0.88 0.88 0.25 2.20 96.64 1.16 slightly gravelly sand
L5-1 0.29 0.74 -0.14 3.90 96.10  1.16 slightly gravelly sand
L5-2 1.07 0.38 0.09 0.00 ~ 100.00 0.00 sand
L5-3 0.73 0.76 -0.46 2.41 97.59  0.00 slightly gravelly sand
L6-1 0.71 0.58 -0.22 0.22 99.78  0.00 slightly gravelly sand
L6-2 1.28 0.51 1.44 0.00 99.34 0.66 sand
L6-3 0.81 0.75 1.06 1.06 97.70 1.24 slightly gravelly sand
L7-1 1.00 0.48 0.11 0.02 99.98 0.00 slightly gravelly sand
L7-2 1.32 0.64 0.17 0.08 99.01 0091 slightly gravelly sand
L7-3 1.31 0.71 0.87 0.38 99.29 0.33 slightly gravelly sand
L8-1 0.25 1.02 -0.42 1547 8453 0.00 gravelly sand
L8-2 1.38 0.57 0.13 0.56 98.63 0.80 slightly gravelly sand
L8-3 1.55 0.56 1259 0.00 98.54 1.46 sand
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Table 4. Textural parameters of Haeundae beach sediments in October,

2005.

. Mean Sortin Skewe Gravea Sand Mud .
station . Sediment type
size(®) g(®) ness U%) (%) (%)

-0.69 0.69 0.38 3294  67.06 0.00 sandy gravel
0.86 1.31 476 0.31 96.48 3.21 slightly gravelly sand
0.63 0.61 0.25 0.38 99.62 0.00 slightly gravelly sand
-0.37 0.79 0.11 2310  76.90 0.00 gravelly sand
0.97 1.05 6.26 0.00 9799 2.01 sand

0.83 0.57 -0.13 0.09 99.91 0.00 slightly gravelly sand
-0.56 0.55 0.63 1350  86.50 0.00 gravelly sand
0.26 0.43 0.43 0.06 99.89 0.00 slightly gravelly sand
0.79 0057  -0.19 0.11 99.89.. 0.00 slightly gravelly sand
0.14 1.24 2.66 16.20 82.67 1.13 gravelly sand
1.56 0.40 -0.81 0.00-100.00 0.00 sand

1.17 0.54 -0.57 0.11 99.89 0.00 slightly gravelly sand
0.10 0.80 -0.53 11.17  88.83 0.00 gravelly sand
1.45 0.89 4.86 0.21 98.41. 1.38 slightly gravelly sand
1.42 0.45 -0.53 0.00  100.00 0.00 sand

0.26 0.92 -0.29 9.95 90.05 0.00 gravelly sand
1.57 1.04 5.70 0.09 97.98 1.93 slightly gravelly sand
1.24 0.68 -1.38 1.11 98.89 0.00 slightly gravelly sand
-0.54 1.24 224 4371 5531 0098 sandy gravel
1.18 0.76 -0.83 0.80 99.20  0.00 slightly gravelly sand
1.96 1.01 3.61 0.78 97.61 1.61 slightly gravelly sand
0.52 1.40 1.03 1589  82.82 1.29 gravelly sand
1.58 1.05 217 1.23 95.94 _ 2.83 slightly gravelly sand
1.67 0.43 =0.75 0.00  100.00--0.00 sand
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20051 499 sed AFSFALd] FTHAEL HFE sand 7t FAE
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= BEH AT s Gt

Aol M= AFol ¢l Aol ASHAY, ETHA =S HAEAEY X
= Y -0.790(FB 3 H7)olA, 4400(H A H1)S = very coarse sandel A
coarse silt® sediment elass7} o}F W& W EHAEEo] #ZFo] HAUT
TaE ot FadEe FARSEAL 05307 Ao H23)74.070( A H44) 7k A tFoF
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T 6.670(H A H32)E pebbleo] A F-H fine silt7hA w4 2 W7 #5H
o BeEe 04308 A H25) T 403084 HIOE Avrdo=w 499 4+

=
o} frAeHAl S E ATt 497 o] HFEFTFH] AHEA sando] T
o] ¥A YEhva 9eiFo R JtHA mude el FrhsEATH(EA HI,
H10, H40). 9% 3> A4 H1, H6, H14, H15, H16, H23, H25, H26% 7 ol A
=7 A% kel S Ak (Table 6.).

Table 5. Textural parameters of Haeundae nearshore sediments in April,

2005.

Mean Sorting Skewe Gravea Sand  Mud

station Sediment type
size(®) (D) ness (%) (%) (%)
HI 4.40 3.93 0.30 7.05 44 .83 48.11 gravelly sand
H2 0.22 2.31 2.59 32.68 60.85 6.48 sandy gravel
H3 0.25 1.36 3.53 12.98 84.95 2.07 gravel sand
H6 1.65 1.25 1.73 411 39.97 1.93 slightly gravelly sand
H7 -0.79 1.95 3.39 66.25 30.14 3.61 sandy gravel

HS8 2.84 3.89 0.82 10.54 54.56 34.89 gravelly muddy sand
HI0 0.94 3.23 1.65 30.27 54.17 1555 muddy sandy gravel
HIl1 0.37 3.28 1.85 45,55 40.64 13.82 = muddy sandy gravel
Hi2 2.38 2.08 1.94 3.92 87.02 9.06 _ slightly gravelly sand
H13 1.97 1.01 3.88 0.96 97.07 1.97 . slightly gravelly sand
Hi4 0.32 1.31 0.07 22.64 77.19 0.17 gravelly sand

HIi5 1.64 0.61 -0.45 0.17 99.43 040 slightly gravelly sand
Hi6 2.07 0.81 3.44 0.27 98.72 1.01 slightly gravelly sand
HI17 2.14 1.82 2.55 1.79 91.38 6.84 slightly gravelly sand
HI19 0.47 2.94 2.11 38.07 49.52 12.42 muddy sandy gravel
H23 1.86 0.53 -0.80 0.18 99.82 0.00  slightly gravelly sand
H24 1.67 0.67 0.54 0.57 98.85 0.58 slightly gravelly sand

H28 -0.13 2.01 3.23 35.91 59.21 4.88 sandy gravel
H33 -0.09 2.04 3.40 20.46 73.83 5.72 gravelly sand
H35 1.89 0.93 3.57 0.34 98.00 1.66 slightly gravelly sand
H44 2.81 4.07 0.58 16.26 39.87 43.87 gravelly mud
H47 0.18 1.95 3.09 20.13 75.20 4.67 gravelly sand

H48 0.03 3.31 1.96 58.04 27.80 14.16 muddy sandy gravel
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Table 6. Textural parameters of Haeundae nearshore sediments in October,

2005.

station Mean Sorting Skewe Graveal Sand Mud Sediment tvbe
size(®) (®) ness (%) (%) (%) P

H1 599 295 -0.08 0.43 23.97 75.60

slightly gravelly sandy

mud
H2 -0.94 0.83 2.58 54.27 4573 0.00 sandy gravel
H3 -2.50 0.00 100.00 gravel
H6 1.96 0.59 -0.30 0.00 100.00 0.00 sand
H8 069 1.67 252 13.32 81.86 4.81 gravelly sand
H9 2.37 4.03 0.48 41.73 17.97 40.30 muddy gravel

slightl ravelly sand
H10 568 2.89 0.04 081 27.78 71.41 ontly g dy y
mu

H13 062 1.05 024 423 9577 0.00 slightly gravelly sand
H14 159 0.49 -0.66 0.08 99.92 0.00 slightly gravelly sand
H15 1.79 059 -1.083 0.37 99.63 0.00 slightly. gravelly sand

H16 2.09 0.65 -0.03 0.00 100:00 0.00 sand

H22 208 ~1.07 5.13. 0.00 97.09 2.91 sand

H23 1.80 0.55 -0.85 0.08 99.92 0.00 slightly gravelly sand
H25 1.50 0.43 -1.02 0.00 100.00 0.00 sand

H27 0.18 1.84 3.18 7.87 85.67 6.46 gravelly sand

H30 1.26 2.32 1.91 6.77 80.90 12.33 gravelly muddy sand
H31 1.73 240 1.73 6.36 78.65 15.00 gravelly muddy sand

H32 ©6.67 216 0.25 0.00 4.43 9557 mud
H33 1.19 289 1.90 6.95 75.21 17.84 gravelly muddy sand
H34 058 1.78 2.60 8.27 87.08 4.65 gravelly sand

slightl ravelly mudd
H37 2.18 3.11 114 “0:25 71.60 28:15 oty g Y Y

sand
H38 -1.03 1.28 0.56 46.60 53.40 0.00 sandy gravel
H40 3.98 3.85 0.10 8.46 38.04 53.49 gravelly mud
H41 -2.19 0.87 3.07 89.90 10.10 0.00 gravel

slightl ravelly mudd
H42 161 2.86 167 459 77.60 17.81 oty @ dy Y
san

slightl ravelly mudd
H44 198 258 203 083 8232 1686 o009 dy Y
san

H45 186 3.68 1.17 15.89 58.47 25.64 gravelly muddy sand
H46 3.00 3.85 0.57 9.83 48.33 41.84 gravelly muddy sand
H47 054 0.78 054 0.62 99.38 0.00 slightly gravelly sand
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127° 127°

e Surface sediments sampling point — Phi unit contour line

Fig. 29 Mean grain size (in ® unit) of Haeundae nearshore surface sediment
in April, 2005.
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127° 1070

s Surface sediments sampling point — Phi unit contour line

Fig. 30 Mean grain size (in ® unit) of Haeundae nearshore surface sediment
in October, 2005.
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127° 197+

e Surface sediments sampling point ——  Phi unit contour line

Fig. 31 Sorting (in ® unit) of Haeundae nearshore surface sediment in April,
2005.
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¢ Surface sediments sampling point — Phi unit contour line

Fig. 32 Sorting (in ® unit) of Haeundae nearshore surface sediment in
October, 2005.
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C 4R e FAOR §9a A% huk(Rocky bottom)el AEFE b 4

\./ jines

Table 7. Classification of sediment facies

sediment facies sediment type
Sand
muddy Sand
slightly gravelly sand
slightly gravelly muddy sand
gravelly sand
gravelly muddy sand
Gravel
muddy Gravel
muddy sandy Gravel
sandy Gravel
Facies Ill(Rocky bottom) Rocky bottom
Mud
sandy: Mud
Facies IV(Mud group) slightly gravelly Mud
slightly gravelly sandy Mud
gravelly Mud

Facies | (Sand group)

Facies |l (Gravel group)

sl el Aeke] 2005 449 o] EH A4 (Fig. 33)2 sl il Q<o A

s E AH A BTHAE AHAAA H3, H8 3 &ulo] 17|
Aol A H4A7ol A Facies I °] #=%1, Facies 7} YEtY = A 92 3
il AL AW T4 dx FHA4 A AW FEAA #SHAG
Facies M+ ¢tWro =2y o) sS4 dActe] hx9 #9419 2tk Facies
V&= H19 A3 HA44AAAA #S5=H Ao 20050 1089 & 2 4 (Fig. 34.)
< 2005 4o wlEfA A AW el eFwk(Rocky bottom)-E 3 &S A



-9 Facies

I o]

Facies Mol A Facies

o A ¢ Facies V¢ W

NE Aol A o) &

\
\

W

\ a0 "

PR
a“o®o o

AE5EE e gov AA H3, H8FA =HAA
[oz Wad A A5 5 A 2du 9
2ol F7tetd L, slF&4 H9 Facies Io] &4l
o2y S As A5T = AU
127°
117007,
| 35°
9700"

.
Spooe OO

pOo0Oaqo

AN

Facies | (Sand group)

Facies Il (Gravel group)

E Facies Il (Rocky Bottomn)
Facies IV (Mud group)

Fig. 33 Sediment facies of Haeundae nearshore in April, 2005.
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Fig. 34 Sediment facies of Haeundae nearshore in October, 2005.
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Table 8. History

of Haeundae beach nourishment (&l &t 4%

dlo
ofr

pot

Year Content
B (oot EEHE Hagsto] dfjetez
1990-1991 ‘90 (7.25 7 8.23) - 307t
‘91 (6. 1 7 8. 24 ) - 857t
1992 ZZAl 3,000mE HM22X £
1993 ZZAL 5000w E HM2FX £
1994 ZZAl 5000w E HM22X T
- ZZAL3,000wE HM 22X FL
(ST 2 JHEA| LM RE 3,000m= HEEIAS
1996 EZAL 4000w E HM2FX| F
1997 SZAF 4000w E HAZ2FX £
1998 ZEZLAL 2,000mE HH2FX F
1999 ZZAl 2,000wE HH2 2% FL
2000 ZZAl 2,000wE HM2 2% £
2001 ZZAl 2,000wE M2 FX FL
2002 ZZAl 2000w E M2 F% FL
2003 FAASH) 1,700m SHAZ2 3% £ LAl
2004 HHAHEE) 1,980m A 2FX LeAEE
2005 SX(AE) 1,764m K 22x £
2006 SA(ALR)1,740m HHZ2ZX £
total 41,184w
GEAH S FTske] 19473 FE 20050 7k 9] s s

MEE AR (Table 9), A 609] Azt &) 3
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Table 9. Change of beach width during the last 60 years(modified from

yang (2005))
He Sy o2 S siesSE S 2T W2 55
1947 90.9 62.9 26.6
1970 49.7 48.7 26.5
1975 50.6 50.0 17.6
1979 47 1 38.3 15.7
1982 40.3 46 .1 18.3
1985 53.1 40.8 9.2
1988 31.1 42 .2 13.7
1992 78.0 58.2 13.4
1995 34.0 42.2 1.7
1997 41.3 48 .1 15.1
2000 38.7 50.0 10.7
2002 48.4 449 4.8
2005 28.9 45.3 5.5
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