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Change of Oceanographic Environment in the Nakdong Estuary
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The Nakdong Estuary is complex water system, where sea water and fresh water meet each other. It has
undergone the significant change of its environmental conditions since the construction of the Nakdong River
Barrier in 1987. Prior to its construction, mixing and circulation processes in the Nakdong Estuary was dom-
inated by tidal current. However, after the dam construction, those processes were greatly altered by the arti-
ficial control of the fresh river water discharge. In this paper, the influence of opening and closing the floodgate
of Nakdong River on the outflow behavior of estuarine water from the Nakdong Estuary is analyzed in detail.
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(c) An aerial photograph in 1996

(d) Image of LANDSAT in 1998

Fig. 1. Variation of topography in the Nak-
dong Estuary.



S ehrellAe] sy w4 st 13

KOREA

Study
Area

¥

Noksan

<
= =y,

]

359057 35° 05’

=

g
Jangja-
\Q

AN
Gaduk-Do
K3 K3
* S|
o . 4 Apr. 1992
150 00 © 15 Jul. 1993
o 00| ‘ o 00’
36700 = . 3 Apr. 1998
K3: 16 Sep. 1981
7 LI<3': 18 Sep. 1981 @ © : 15 Jun. 1999
78750 176755 128° 50 128°55'
Fig. 2. Current observation stations before and after construction of Nakdong Barrage.
Table 1. Field observations in the Nakdong Estuary
Date Month Age Tidal Time Method Gate Operation Discharge‘(m3/day)
. . 02:57 7 09:18 173 23:30-06:43
4 Apr. 1992 Spring Tide 15:06 4 2144 183 Current Meter 11:20-18:15 12,851,400
. - 00:56 45 07:15 165 21:23-04:15 ;
9 Oct. 1992 Middle Tide 13-00 45 1926 172 CTD Survey 10:05-16:19 23,940,080
. . 04:25 136 10:51 69
15 Jul. 1993 Middle Tide 17:51 157 2355 77 Current Meter Full Open 494,640,000
. . 02:30 34 08:49 186 23:00-07:03
1 Sep. 1993 Spring Tide 1432 33 21:04 197 CTD Survey 11:00-18:05 83,940,080
. . 02:35 0 09:15 203 00:00-06:14
25 Oct. 1995 Spring Tide 15-03 4 2125 188 CTD Survey 12:28-18:03 5,946,000
. . 03:53 12 10:14 189 00:00-08:06 42,306,000
22Jul. 1997 Spring Tide 15:57 7 22:39 208 CTD Survey 10:00-18:35 55,759,000
. 00:53 147 06:54 44 o
3 Apr. 1998 Neap Tide 13:01 125 1856 49 Current Meter 01:40-24:00 69,742,000
. . 02:58 9 09:23 132 00:00-07:30 2,106,000
I5Jun. 1999 Spring Tide 1509 g 2jug  qae  CurrentMeter 11:15-19:15 7,992,000
. . 03:45 12 10:08 130 00:00-08:00 1,478,000
16Jun. 1999 Spring Tide 550 16 2233 q4p  CurrentMeter 12:15-20:00 6,291,000

21979y FE7Fe] &S 24 F7id ulE F)Hew Wil g, BEI AEFe #4527} 50 emiseco ATt kYA F
Bl Aol kA= 1ol og]sk g 717 ety 7F 558 70 em/seco| 2 -4 Z= 30 cm/secE LBV K AR
B, AFAAME FA)9) weko @ Wslshe oA AUldoR e 5L BET 4 itk 24E A A
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A LEbET K9 Ee A7 §58 EZolM 83 emsecE W AXIFOIA & A& AR 58S 33E £ 9la, dele)



14 499 -

—:0.5 misec N
o= = YaaS : T
7 . N = [N
TUN ARV
4t SR S.NN N AN
£ \\ Y \\
; 7 P . N e s
g = TS
3 10 SN, ST N . — AN, N
13 e S e MY — ~
15 ) e
o ‘ . o . . .
10:00 15:00 2000 01:00 06:00 11:00
Hour
—:0.5 msec N
0 - T — T
1
- 4 s
E
5 7 . 2 PUEY A G SR W, W |
=3
[
Q10
13
15
1000 15:00 2000 0100 06:00 11:00
Hour
unit : psu
Hour ( psu)
o0 12131416161718192021222324 1 2 3 4 5 6 7
e 72 7
2
44
:é: 6
-
En. 8

10+

124

144

(a) Station K,

2714

N
i —:0.8 misec
0 7 ——— : T
Uns VSN v ~ >
E 4+ \ IR \\\\
; =% \\\\\ RN
B Ll AN SN
& BRI\ <
10 S AN AN
\\\ VOSNRNTV T
12 ~VCT z2 N . < 7 LN
08:30  13:30 18:30 23:30 04:30 19:30
Hour
N
—= 0.5 misec
) — T
1 <
E.
£
27
[
10
12
0830  13:30 18:30 23:30 04:30 19:30
Hour
nit : ps
Hour (unit: psu)

>

9101112131415161718192021222324 1 2 3 4 5 6 7 8
U357

Depth (m)

(b) Station x;

Fig. 3. Time series of the vertical structure of the observed currents, its sub-tidal currents, and salinity distribution before construction (@: High Water)
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Fig. 5. Time series of current vectors at the surface and bottom layer (@: High Water).
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Fig. 9. Vertical distribution of salinity along the West-East section with large discharge.
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Fig. 10. Vertical distribution of salinity along the South-North section with large discharge.
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Fig. 12. Vertical distribution of salinity along the West-East section with medium discharge.
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Fig. 13. Vertical distribution of salinity along the South-North section with medium discharge.
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