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The term residence time is defined as the time taken for substances in a system to leave the system and is a useful
concept to explain the physical environment characteristics of a coastal area. It is important to know the spatial char-
acteristics of the residence time to understand the behavioral properties of pollutants generated in a marine system.
In this study, the spatial distribution of average residence time was calculated for Gangjin Bay, Korea, using a hydro-
dynamic model including a particle tracking module. The results showed that the average residence time was about
10 days at the surface layer and about 20 days at the bottom layer. Spatially, this was the longest residence time in
the southwestern sea. There was no significant difference in average residence time at the surface layer due to fresh-
water discharge, but spatial variation at the bottom layer was larger. The average residence time at the bottom layer
decreased in the southwestern area due to freshwater discharge and increased in the northern area. This result suggests
that the residence time of anthropogenic pollutants may have a large spatial difference depending on the freshwater
discharge, and thus the time taken to influence cultured organisms may also vary.
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Fig. 2. Precipitation and simulated river discharge at Sacheongang
station.
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Fig. 3. Gangjin Bay (Namhae, South Korea) showing monitoring
stations and boundary for residence time calculation (check box,
designated shellfish growing area for export; black circle, float-
ing buoy; blue circle, water current measurement; red circle, tidal

gauge).
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Fig. 5. A comparison between observed tidal level and current and calculated value.
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Fig. 6. A comparison between observed trajectories of floating
buoys (left) and calculated particle track (right).

BRE A B Al SRt A% AAR] e,
0] FA52E B3) FAlo| 37k feloks Ao Ut
ek 5-A1oA] 918 Bl alelo] FopelA] Seste] et
S]] A4 E Fol 39U St 59 AT 0 F
FolA] ekt st ik A o 4 otk ol i s
S8 2R 9 Hal? Aa| o) A Fig. 49) EFFo|
HollA] o 4= Qo] HA] Walshs BB Lrehi] el
Q120 B4 AL ke AR A H e
25 59 w3E7] 48 BAUAE o 5 ek o) Bl o
2 QI 0] ARAIZEE A A OR 32 4 ol o4
o 4§ B4 5 AR B2 S0l 0.2 o] o] 2 %

5= m8to] o]

Co

o
d

=oé
2
O
%
?
rir
N
u
Ay
O
4
HU
it
off
:oé
ol

DN &
% i\\jChangseondoz}j%

b X, : ¢
g{ sp. Namhae o

sl Namhae -

7

| ( | |
127.9 128.0 127.9 128.0

Fig. 7. Simulated maximum current vector field computed in
Gangjin Bay during flood (left) and ebb (right) in spring tide con-
ditions.
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Fig. 9. Spatial distribution of averaged residence time of bottom layer in Gangjin Bay during (a) normal, (b) rainy and (c) dry season.
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