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Study on the Water and Material Exchange in Deukryang Bay
I . Volume Transport and Turnover Time of Sea Water
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The volume transport and turnover time of the Deukryang Bay, located at the southern area of Korea,
were calculated based on the current meter(RCM-7,ACM 16M) data observed at the three gateways of the
Bay in May and October of 1996. Dominant tidal current component was calculated through harmonic
analysis from raw data to estimate influence tidal current and also residual current was measured by in-
tegrating observed data and then averaging on time.

Maximum speed of current was about 100cm/sec during the spring tide at the waterway between Kum-
dangdo and Kogumdo. The total water volume transports through three entrances of the bay in May and
October were 3.9x107Sv, 3.4x107?Sv(1Sv=10°m’s"") and turnover time were 0.97day, 1.12day, respectively.
Semidiurnal tides were predominant (70~85%). The water volume transports by residual currents were
2~4% of total water volume transports.

The average fraction of fresh water calculated by tidal prism method using salinity difference between
inflow current and outflow current through three entrances in Deukryang Bay was about 0.06% of total
volume and the flushing time of fresh water was estimated as 0.97day.
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Table 1. Instruments deployed at each station and position of observation

Deployed Cross Mean depth
Station & dzerrr)lt)h sez%&t)m (Max(.nii)epth) Instrument {(company)
position
* RCM-7
A (Recording Current Meter,
34'0 27" 34.9” (N) 5 49 9237 11.6 Aanderra instruments)
< An' no 7 ' (20) : Accuracy
127° 00" 097 (E) temp. % 0.05C
cond. :£0.02%mmho/cm
direc. 1= 5
) speed :* 2cm/sec
B . 21.6
34° 25/ 27.5” (N) 5, 20 74,150 (40) * ACM 16M
127° 06" 13.8" (E) (Alec Current Meter,
Alec Electronics)
*Accuracy
) temp. ‘T 0.05TC
c: ) 11.21 cond. :* 0.05ms/cm
34° 30" 14.5" (N) 5 44 850
127° 11’ 41.3" (E) (20 direc. 1% 2
speed !+ lem/sec
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1. Stations and Bathymetric map in
Deukryang Bay. (closed circles indicate
the observational stations of RCM-7 and
ACM) (= T:tidal station, ® M:Meteological
station)
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Table 2. Current velocity(cm/sec) at each stations of Deukryang Bay in May and October 1996

May 18 ~ 19 : spring tide May 25 ~ 26 ! neap tide
| T~ St. A St.B(5m) St.B(20m) St.C St.A St.B(5m)  St.B(20m) St.C
Max 54.28 101.35 76.37 86.83 34.52 48.47 39.46 401
Min 4.59 4.3 6.62 1.39 1.39 2.26 1.68 1.39
Mean 27.32 45 .46 34.86 39.97 15.46 19.98 18.32 2.28
Oct. 5 ~ 7 : neap tide Oct. 12 ~ 15 : spring tide
St. A St.B(5m) St.B(20m) St.C St A St.B(5m) St .B(20m) St.C
| Max. | 27.66 20.57 36.96 22.6 64.74 95.25 82.18
| Min. | 0.75 3.13 0.68 1.09 3.13 2.26 1.68
Mean 11.65 8.96 17.32 8.43 29.45 47.55 39.58
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Fig. 2. Stick vector diagram at each stations in
May and October.
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Fig. 3. Tidal elevation of observation periods in
May({upper) and Oct.(lower), 1996.
(+—— : observation periods)
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Table 3. Calculated volume transport and turnover time in Deukryang Bay in May and October, 1996

. Volume tran por Turnover time
(}:I?srele(;?/a%gon (I1Sv = 1X10°m 9 H (day)
St.A : 1.4x10'2
May 18~19 5.7x10 2 St.B : 2.4x10? 0.67(16hr)

St.C 1 1.7x10%
St.A : 0.48x107°
May May 25~26 2.1x1072 St.B : 1.39x10? 1.81(43hr)
St.C : 0.03x10?
St.A : 1.1x107
Mean 3.9x1072 St.B : 1.9x1072 0.97(23hr)
St.C : 0.87x1072
St.A : 0.48x107
Oct. 5~7 1.6x10°? St.B @ 0.94x107? 2.25(54hr)
St.C : 0.18x107?
St.A : 1.4x107
Oct. Oct. 12~15 5.1x10°? St.B : 1.9x10? 0.73(17hr)
St.C : 1.8x107
St.A : 0.94x107
Mean 3.4x10° St.B : 1.42x107? 1.1(26hr)
St.C : 0.99x107?
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Fig. 4. Monthly variation of precipitation, mean air-temperature and cloud amount in Kohung,
1996(meteorological monthly report, 1996).
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Table 4. Volume transport and turnover time by residual current
. Volume transport(1Sv = 1x10°m's H Turnover time
Period of (= outflow) (day)
St.A : 2.1x10° ,
May 18~19 2.8x10°° St.B : -1.1x10° 14
May St.C : 1.8x10°
St.A : 0.3x10°
May 25~26 1.9x10° St.B : 1.5x10° 20
St.C : 0.08x10°
' St.A 7 0.6x10°
Oct. 5~7 -0.8x10™ St.B : -0.8x107° 46
St.C : -0.6x10"
Oct. StA - 0.14x10°
Oct. 12~15 -0.83x10°* St.B : -0.07x10° 47
St.C : -0.9x10°

Table 5. Daily wind speed and direction during ob-
servation periods in Kohung
(meteorological monthly report, 1996)

Speed & WIND
irection | NMean Wind Max.
Period o Speed Speed | Direct.
observation (m/sec) (m/sec) (16)
May 18 1.1 3.9 SE
19 0.7 2.7 SSW
May 25 0.9 3.8 SSW
26 0.6 3.6 NW
Oct. 5 1.0 4.9 SSE
6 1.9 5.3 NW
7 1.4 55 NW
Oct. 12 0.5 2.6 NNE
13 0.8 3.6 SE
14 1.2 4.1 WNW
15 3.0 6.6 WNW

7)o 27 dE HEFE A 5% Y 23 AR
2 7z}t 3.9x107%Sv3} oF 0.974 A% ). ¥ g7y
U e S5 Ay F9EE S 1.1x10
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258} Tk Alo]ofl A= 0.87x107°Sv o] F4ak2 o
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2] $ - &9le] dojudetn 7HA S W 2 A
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