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Abstract[ JThe objective of this paper is to analyze the characteristics of the nearshore bars using the long-
term measured data of cross-shore sediment transport for Duck beach, North Calolina, USA. The effect of
outer bars are directly included in the analysis to understand the characteristics of the sequential nearshore bars.
Many parameters related to the nearshore bars are presented by the simple relationship. It is found that the
nearshore inner bars generally move offshore as time goes. After the outer bars are formed at some position,
however, the inner bars start to move landward with time and outer bars become inner bar again. Also it is
shown that the seasonal characteristics of inner bars are distinctly different according as the outer bar exists or
not.
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Table 1. Seasonal wave conditions, 1981~ 1990, Duck, North Carolina (after Larson and Kraus, 1994)

Maximum height(m) Mean period(sec)

Mean height(m)
Spring 0.95
Summer 0.88
Fall 1.21
Winter 1.28
Year 1.09

5.2 8.3
6.8 85
5.6 84
4.8 9.4

6.8 8.4 ]
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Fig. 1. Average cross-shore profile and mean grain size

for line 62.
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Fig. 2. Measured cross-shore profile for the single bar,

1981.
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Fig. 5. Temporal variation for the crest depth, A at line
62.
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62.
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Fig. 7. Temporal variation for the bar length, L, at line 62.
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Table 2. Monthly statistics of the inner nearshore bar for the single bar.

he(m) hy(m) Lg(m) X(m) B.(°) B:*)

January 1.98 3.04 132.54 163.68 40.0 29.8
February 2.21 3.19 131.50 173.08 33.8 26.8
March 2.38 331 110.59 189.05 32.8 26.9
April 2.15 322 105.48 154.82 31.4 26.0
May 243 3.33 13543 175.85 26.3 21.0
June 2.96 3.83 153.15 222.79 253 18.9
July 3.05 3.68 152.93 222.73 15.8 17.3
August 3.15 3.79 158.40 245.96 21.0 15.8
September 2.80 3.24 149.58 227.77 24.7 215
October 2.29 3.18 129.81 184.79 22.8 25.5
November 2.32 3.06 129.63 179.66 25.0 28.5
December 2.43 3.26 146.04 195.43 217 21.0
L Mcan(Year) 2.51 3.34 136.26 194.63 26.7 233
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Fig. 9. Temporal variation for the front angle of bar, 3, at
line 62.
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Fig. 10. Temporal variation for the behind angle of bar,
B, at line 62.
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Table 3. Monthliy statistics of the inner nearshore bar for the double bar.
he(m) hym) L) Xc(m) B.C") BC) dy(m)
January 1.59 2.52 187.28 111.34 37.0 41.75 198.11
February 1.72 2.53 90.56 99.36 28.0 33.0 208.49
March 1.80 2.40 78.30 110.93 29.0 38.0 203.41
April 1.43 2.04 98.88 87.59 33.8 350 233.29
May 1.42 2.14 88.53 88.76 42.0 36.1 220.36
June 1.42 1.79 85.56 83.05 20.0 38.8 215.73
July 1.05 1.53 89.36 63.07 31.7 36.7 241.06
August 1.29 1.62 82.15 72.34 350 375 214.19
September 1.26 1.62 80.13 80.33 25.0 38.7 213.17
October 1.11 1.77 78.72 78.20 38.8 314 193.49
November 1.09 1.90 96.26 85.60 36.4 36.3 222.35
December 1.33 2.04 91.16 97.02 38.8 35.1 205.57
Mean(Year) 1.38 1.99 87.24 88.13 33.0 36.5 214.10
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Table 4. Monthly properties of the inner nearshore bar for the single bar.

hy ! he AXc | Nt(miday) Bi/B:
January 1.65 1.14 1.39
February 1.55 0.15 1.16
March 1.46 0.75 1.23
April 1.60 -0.79 1.12
May 1.43 -0.58 1.18
June 1.47 -0.27 1.27
July 1.26 0.05 0.92
August 1.30 0.08 1.10
September 1.23 0.64 1.07
October 1.47 0.85 0.88
November 1.47 0.08 0.84
December 1.33 0.32 1.00
Mcan(Year) 1.44 0.20 1.10

Table 5. Monthly properties of the inner nearshore bar for the double bar.

hy [ he AXce [ Nmiday) B /B,
January 1.82 0.66 0.91
Fcbruary 1.30 -0.45 0.85
March 1.35 0.21 0.83
April 1.52 -0.48 0.95
May 1.50 0.01 1.07
June 1.31 -0.21 0.53
July 1.51 -0.71 0.86
August 1.29 0.06 0.98
September 1.30 -0.05 0.68
October 1.68 0.43 1.25
November 1.73 0.32 1.08
December 1.56 0.38 1.16
Mcan(Year) 1.49 0.01 0.93
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Fig. 11. Ratio between the trough depth and the crest
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Table 6. Seasonal properties of the inner nearshore bar for the single bar.
hy/ he Ly(m) INXc | Am [ day) BB,

Spring 1.50 131.35 -0.55 1.19

Summer 1.26 153.64 0.26 1.03

Fall 1.42 135.16 0.42 0.91

Winter 1.55 124.88 0.68 1.26
Table 7. Seasonal properties of the inner nearshore bar for the single bar.

hr ! he Ly(m) AXc [ At (m/ day) BB,

Spring 1.44 90.99 -0.23 0.85

Summer 1.37 83.88 -0.23 0.84

Fall 1.66 88.71 0.38 1.16

Winter 1.49 85.38 0.14 0.86
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