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A Study on the Change of Current in the Vicinity of Mokpo Harbor and Its
Impact on Ship Operation due to the Discharge through Yongsan River Estuary
Weir and Yongam-Kumho Sea Dike
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Abstract

Mokpo coastal area is connected to the adjacent a long river and two large basins. It
is essential for port planning, coastal zone management and environmental impact study
to analyze the data related to the ship operation and variation of current and water
quality due to the development of water area including dredging, reclamation and estuary
barrage. The Yongsan river estuary weir and Yongam-Kumho basins discharge much of
water through water gates for the purpose of flood control and prohibit salt intrusion at
the inland fresh water area. To meet this purpose, discharge through the gates have
been done at the period of maximum water level difference between inner river and sea
level. This discharged water may cause the changes of current pattern and other
environmental influences in the vicinity and inner area of semi-closed Mokpo harbor. In
this study, ADI method is applied to the governing equation for the analysis of the

changes on current pattern due to discharged water. As the results of this study, it is
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known that the discharging operation causes many changes including the increase of
current velocity at the front water area at piers, approaching passage and anchorages.
Discussion made on the point of problems such as restricted maneuverability and the
safety of moored vessels at pier and anchorage. To minimize this influence, the linked
gate operation, discharging warning system and alternative mooring system are

recommended.
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Fig. 1 Amounts of rainfall in Youngsan river
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Fig. 2 Rainfalls and Discharges through Yong-
san river weir in 1996

Table 1 Volume of water discharged through Yongsan river

Disch.] No. of |Total Discharging . Total’ Discharging rate Total'amou'nt of

Year Discharging| Volume(1,000ton) Discharging (m’/h) rainfall in

’ Duration(min) river(m/m)
1992 66 693,859 5053 8,238.974.37 6502.7
1993 104 1,848,161 8526 13,006,059.00 7233.3
1994 49 1,318,039 2,208 37,515,342.00 4689.1
1995 31 159,923 2214 4,333,957.00 4771.0
1996, 57 o~ 921115 | 5337 10,928,780.00 6950.8
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Fig. 3 The coordinate system

Table 2 Volume of water discharged through YongAm sea dike

Disch. No. of Total Discharging Total Discharging Discharging rate
Year Discharging Volume(1,000ton) Duration(min) (m*h)
1994 42 170,570 3,945 2594.22
1995 77 258,999 7,685 2022.11
1996 68 312,431 8,785 2133.85
Total 187 742,000 20,415 2180.75
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(%)
Case 1 | Case 2 Case 3

Anchorage 319 -20.4 298
Daebul harbor 289.2 -212 266.4
Inner harbor 52.6 -0.7 48.3
North harbor -5.1 -44 -9.8
New harbor 238 -13.0 105
Mokpo-Gu 152 196 344
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Table 4 Mooring facilities in Mokpo harbor

Berth | Berth capacity | Length | Depth | Treated
NO. (DWT) (m) | (m) | Cargo

11 10,000 168 | 95 | Timber
Sam- | 12 30,000 20 12 Coal
hagdo | 13 30,000 240 12 | Grain
14 5,000 1363 | 75 | General

Raw
material

Berth

Daebul | - 20,000 208 12

Table 5 Existing anchorages in Mokpo harbor

Position .
NO. Lat. & Long. |Dia.(m) ?%D\;.Vc'i“t)y Purpose
M| 34 2N g0 | 10000 [Waiting for
Mz| 3TN 50 | 10000 Waiting for
Ma| 3% BN 50 | 30000 |Cargo work
M5 13;5 2422,, %%’Ig 500 | 30,000 |Cargo work
Ms| % oy W B | o | 1000 oo ok

7 & 49 FFFEE 0.1m/sec AEo|UAT,
FAE WFAll e 03m/sec, FE-FE5E WFA
ol 0.07mv/sec, B4t R FL-25F FA W
Alell & 0.28m/sec® $7H8tsith 53], G4t wh
2] A4 f50] vl F7gtel wiel mubadute)] w)
e YL 9l F7}8HA] Ho, 3eHEF] Aluto)
HYEF42 52usla oS A5 9HL 27384
2457822 Z7ksHA Lot 5299 ubyg 250mE
A o]-43t watstw Q1S A5 Rl 9% 9
Y] ZIl2 849 Cartenary#+ 43mell4] 108m
2 Z7hH 32, el 93 HFo] 4=}
I 3vets mad] o3 53 235tondlA]
924E°2 0% T 7HAsHA S}
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Table 6 Required anchorage

. Bottom condition | Semi dia.(m) of
Object . )
or wind velocity anchorage
Waiting or Good L+ 6D
cargo work Bad L+6D+ 30m
Avoiding | Wind speed 20mv/sec | L + 3D + 90m
heavy
weather | Wind speed Onysec | L + 4D + 145m
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