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Spatiotemporal Variations of Coastal Sediment Transport
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Abstract © We conducted a field survey of the generation and developpment of the delta area of the Nakdong River estuary, Korea To
examine deposition and erosion of the barrier islands, we observed the spatiotemporal variations of sediment transport and quantitatively
estimated the settling velocity of coastal sediment. For the field survey, we established two survey sites off the coasts of Jinu Island and
Doyodeung, which had shown rapid variations in deposition and erosion At these sites, we measured the net surfice elevation change of
the bottom level at approximately I-month intervals. Main findings were summarized as Bllows. (1) Calculated daily deposition and
erosion velocily during the observation period ranged fom -1.39 to 356cmy/'day at Jinu Island and fom —40 to 307cmy/day at Doyodeung,
respectively. (2) Although two typhoons passed by the study area during the observation period, the maximum net surfie elevation vas
larger in October than during the passage of those typhoons.

Key Words : Nakdong River estuary, Field survey, Deposition and erosion, Sediment transport, Spatiotemporal variations
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Table 1. Location of four points(Bc) at St. 1 and St. 2

Point Jinu Is.(St. 1) Doyodeung(St. 2)
Be 1| N85° 0374617 N35° 02534
’ E128° 52 " 231 E128° 56 " 355
Be 2| N35°03°460" N35° 02535
: E128° 52" 268" E128° 56 " 39.1
Be 3| N3 037 438" N3 027 510"
' E128° 52" 231 E128° 56 " 356
Be 4| N33 037437 N35° 02 511"
: Ei28° 527 268" E128° 56 ° 39.2

Zdj9] AR FLE(SL D] el 2 20073 49 12
doll MA3te] 2008 3¥ 11Y7MA F 1789 #5L, 85

Daemadeung

Jangia Is.

Y1

©

i Field survey location
o Stake(Steel pipe) for observation
Station for bed condition

Fig. 1. Map of the Nakdong River estuary. (a) Field survey locations (St. 1 off Jinu Island and St. 2 off
Doyodeung). (b) and (c) Installation for deposition & erosion observations; in total, 48 steel pipes
{2-m long and 27-mm in diameter) were installed at 10 m intervals at the two stations. Each field
survey area was 3,500m' (70m i latitude x 50m in longitude).
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Table 2. Grain diameter of bottom sediment at four points
(Bc) at St. 1 and St. 2

) D 5y (mm)
Point
Jinu Is.(St. 1) Doyodeung(St. 2)
Be. 1 0.16 0.17
Be. 2 0.18 0.18
Be. 3 0.18 0.17
Bce. 4 0.19 0.17
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Fig. 2. Morphologic changes in the measured surface elevation during the observation period at (a)Jinu Island and
(hDoyodeung and the contour unit in figures is centimeter.
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Table 3. Measured and calculated results of maximum and minimum net surface elevation change and the difference
between the two elevation values during the observation period

Jinu [s. Doyodeung
No. (A) - -
of Date Passing |(B)Max.| (B/A) |(C)Min.| cra | Piffer “3/;5) (D)Max.| D/A  |(E)Min.| E/A I_)e‘lflf:e’ (D/;\E)
survey days L1y j(cm/day)| SLi..1y |(cm/day) _;rfée (cm/day) SLygen | (em/day) | SLi.q-1y | (cm/day) D-E (em/day)
1 12 Apr. 2007 - - - - - - -
2 27 Apr. 15 12.2 0.81 -16.7 -1.11 28.9 1.93 - - -
3 16 May 19 7.3 0.38 -26.5 -1.39 33.8 1.78 - - -
4 29 May 13 2.3 0.18 -15.8 -1.22 18.1 1.39 - - -
5 13 Jun. 15 11.4 0.76 -5.5 -0.37 16.9 1.13 - - -
6 31 Jul. 48 32.1 0.67 -20.8 -0.43 52.9 1.10 - - -
7 4 Sep. 35 17.4 0.50 -2.5 -0.07 19.9 0.57 25.7 0.73 -15.2 -0.43 40.9 1.17
8 11 Sep. 7 24.9 3.56 -7.7 -1.10 32.6 4.66 17.0 2.43 -28.0 -4.00 45.0 6.43
9 27 Sep. 16 7.5 0.47 -11.5 -0.72 19.0 1.19 21.5 1.34 -17.5 -1.09 39.0 2.44
10 11 Oct. 14 41.0 2.93 -12.5 -0.89 53.5 3.82 43.0 3.07 -9.0 -0.64 52.0 3.71
11 29 Oct. 18 14.0 0.78 -19.0 -1.06 33.0 1.83 49.0 2.72 17.0 0.94 32.0 1.78
12 10 Nov. 12 10.0 0.83 -3.0 -0.25 13.0 1.08 -16.0 -1.33 -44.0 -3.67 28.0 2.33
13 24 Nov. 14 19.5 1.39 -4.0 -0.29 23.5 1.68 4.0 0.29 -20.0 -1.43 24.0 1.71
14 23 Dec. 29 8.0 0.28 -21.0 -0.72 29.0 1.00 17.5 0.60 -8.7 -0.30 26.2 0.90
15 10(8) Jan. 2008 | 18(16) 0.0 0.00 -7.0 -0.39 7.0 0.39 14.8 0.93 -6.5 -0.41 21.3 1.33
16 11 Feb. 32(34) 1.0 0.03 -6.7 -0.21 7.7 0.24 31.5 0.93 -3.3 -0.10 348 1.02
17 11 Mar. 29 3.8 0.13 -9.5 -0.33 13.3 0.46 -3.5 -0.12 -31.5 -1.09 28.0 0.97
Average value 13.28 0.86 -11.86 -0.66 18.59 1.05 -15.15 -1.11

¥ () applies to the Doyodeung, but not to Jinu Is.
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Fig. 3. Time variation and spatial distribution of net surface elevation change during the observation period for (a), (b) Jinu

Island and (c), (d) Doyodeung. On the vertical axis, net surface elevation 8Lk-1 was calculated from the difference
between the kth and the first survey results.
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Fig. 4. Time variation and spatial distribution of net surface elevation change during the observation period for (a), (b) Jinu
Island and (c), (dDoyodeung. On the vertical axis, net surface elevation SLk-(k-1)/time was calculated by dividing
the difference value between the kth and k-1 survey results with time.
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Fig. 5.

Fig. 6.
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(a) Difference between the ninth and tenth surveys (27 Sep., 11 Oct.) at Jimu Is.(St. 1)

€) Oct. 11 2007

(b) Difference between the fifth and sixth surveys (11 Oct.,, 29 Oct.) at Doyodeung(St. 1)

Contour maps showing vertical differences (time-averaged net surface elevation) in seabed levels observed between

two successive surveys. Note that left side figure indicate for Lk-1, center for Lk, right side for 8Lk-(k-1). And the
contour unit in figures is centimeter.
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Time series of time-averaged sediment transport over the total observation period from 12 April 2007 to 11 March
2008. The solid line with a black cycle and dotted line with a white cycle indicate deposition and erosion distributions,

respectively. Arrows indicate two typhoons ("Usagi” and "Nari”) that passed by the Korean peninsula during the
observation period.
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