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ABSTRACT

Tidal waves and the fluctuation of current are studied by use of observed data on tidal level,
flow velocity and river discharge in the estuarine region of the Nakdong River.

Observed data on the tidal level at five stations are used to obtain the fluctuation of amplitude
and phase of tides, and the change of the wave speed versus distance from the river mouth.
Combining these tidal data with the vertical distribution of horizontal velocity data, some
characteristics of the periodic tidal flow are deduced:

(1) Diminishing rates of the tidal amplitude ratio 5/5 at high tide were 0. 0587,5/km at spring
tide and 0.0387.x/km at neap tides. The constant of phase change, K, was 0.035 rad/km.

(2) While proceeding landward, the shape of the tidal wave changes from symmetrical to asym-
metrical. The traveling speed of the tidal wave crest was estimated to be 3.6~5.2m/sec, while
that of the tidal wave trough was 2.4~3.5m/sec.

(3) The flowing speed of the water varies periodically in accordance with the tidal period. The
maximum speed of landward flow appeared approximately at two hours before the high tide,
while that of seaward flow at two hours before the low tide.

(4) The upstream boundary is deduced approximately to be 50km at spring tide and 44km at
neap tide from the tidal velocity decreasing. The tidal influence area is estimated approximately

to be 65km from the tidal amplitude damping.
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Table 1. Tidal data of the estuary of Nakdong River

) ) Difia;ce‘ a’ggfil- D2l /ol ?i{:;n}f of H.W. | Phase |[Damping
Tide Station - - phase | change [para-
Myungji! tude N ] M S water| k ¢
(km) (cm) B 2 ‘ 2 tH(hrs) JtH X meter ux
Myungiji -0 154 1.00 1.00 1.00 [§] 0 0 0
Spring Gupo 13.6 142 0.92 0.93 0.95 i 28° 46.7° ) 0.57
tide Mulgum 26.5 128 0.83 0.84 Q.88 2 57° 69.4° | 0.69
Samrangjin 45.3 114 0.74 3 87° 83.9° 1 0.83
Myungji 0 65 1.00 0 0 0 0
Nqap Gupo 13.6 64 0.98 1 29° 44.7° 1 0.63
tide Mulgum 26.5 85 | 0.8 2 58° | 69.1°| 0.71
Samrangjin 45.3 54 0.83 3 87° 88.1° | 0.76
o 1.0p== o Neap tide "é
o 0.9} ~5 &
@« ©
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Fig. 2. Tidal amplitude ratio and phase change (kx) versus distance from Myungji (x=0) in the

estuary of Nakdong River.
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Fig. 3. Fluctuation of tide level in the estuary of
Nakdong River.
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Table 2. Asymmetric characteristics of the tidal
wave in the estuarine region of the Nak-
dong River on April 9, 1978

Stati Propagation time { Difference
ation :

Cre?lt‘rou gh -;I;ro—u g]CJreg : of time
Myungji(A> 6h12m 6h03m i 0hQ9m
Gupo(D) 6h25m 5h55m 0h30m
Weolchon(E) 6h30m 5h45m 0h45m
Mulgum(F) 6h40m 5h40m 1h00m
Samrangjin(DD!  6h45m 5h15m 1h30m

*3h00m

% September 20, 1978

Table 3. The traveling time and speed of tidal wave in the estuarine region of Nakdong River

. Distance Crest Trough
Between stations (km) Trav(egli?ng.)time ‘ %gle/es% Travgg?’f)time %geﬁs B
Myungji-Gupo 13.6 60 l 3.78 81 2.80
Gupo-Mulgum 12.9 60 3.58 90 2.3
Mulgum-Samrangjn 18.8 60 5.22 90 3.48
| l *180 *1.74

* September 20, 1978
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Fig. 4a. Variations of the flow velocity of surface,
intermediate and bottom layer at Okm, 4km,
24km and 3lkm from the river mouth
during the spring tide. Open circle denotes
the velocity at the mouth, while cross
denotes that at 4km, solid circle that at
24km and triangle that at 3lkm from the

mouth.
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Fig. 4b. Variations of the flow velocity of surface,
intermediate and bottom layer at Okm, 4km,
24km and 31km from the mouth during the
neap tide.

Table 4. Landward and seaward flow time with
respect to the distance from the river

mouth
Direction Flow time (hrs)
Tide

of flow | Okm ’ 4km ‘%kmlSlkm
Spring tide Landward] 6 6 551 3.5

Seaward 6 6.5 7.5| 9.5
Neap tide Landward, 6 5 3 2

Seaward 6 8 ' 8 7
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Table 5. Maximum flow velocity with respect to the distance from the river mouth

Direction of

Flow velocity (cm/sec)

Tide Layer ’ .
flow Okm | d4km | 24km 31km
Spring tide | Landward Surface 68 72 \ 44 40
Intermediate 57 63 ; 30 30
Bottom 44 50 | 21 8
Seaward Surface 111 101 t 70 58
Intermediate 95 95 | 60 60
Bottom 70 80 32 44
Neap tide Landward Surface 26 ‘ 28 8
Intermediate 33 20 4
Bottom 56 13 3 3
Seaward Surface 100 49 30 35
Intermediate 62 45 30 32
Bottom 33 I 38 | 14 24
tvmax=t H—2( LA 2 ugtd 4 Uk ol #E Fudst §y el B
=tL—-2CFEH ™ Fr 28 BREERAA . iz 2 HRd.
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Fig. 5. Maximum seaward and landward flow
velocity in cm/sec at Gupo on September 3,

1978.
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Fig. 6. Distribution of flow velocity and tidal curve
at Gupo during 25hrs on Sept. 2~3, 1978.
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