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Abstract — This study estimated the amount of sand inflow from the oceanic wave environment of Jinha Beach
through the intake submarine pump into nearby fish farms inland, to develop a simplified model to calculate the
amount of sand inflow into these fish farms using the longshore sediment transport rate formula. The results can be
summarized as follows. Seabed sand from Jinha Beach flowed into the inland fish farms through the submarine
pump. When the pump was operating normally, the average sand inflow into the four inland fish farms was estimated
using the longshore sediment transport rate formula for an oceanic wave environment. The rate was 4.450 m*/day
according to the Savage equation and 2.465 m*/day according to the Sato formula. The results are based on several
assumptions and there are limitations to the quantitative evaluation of sand inflow. However, it can be used as basic
data to calculate the degree of inflow from sandy beaches, reduce damage, and improve the seawater supply to inland
fish farms.
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Fig. 1. Removing sea sand from an inland fish farm (St.2 Corp.).
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Fig. 2. Inflow of sand into inland fish farms via the action of ocean waves.

Collect status data

Farm facilities facility data

Average daily water discharge,

(Facility area, Water intake etc)

Daily sea water conversion rate
(Maritime Affairs and Fisheries Office , 1995)

Calculation of daily sea water usage at farm

Estimation of depth, grid, effective area

Ocean wave observation data

of numerical modeling

Pump influence range,

(Ganjeolgot wave buoy by KMA)

Estimation of Longshore Sediment

Assumption of sand inflow(100%)

Tranaport Rates (Savega/Sato Eq.)

‘ Assumption of sand inflow discharge by pump under the ocean wave condition

‘ Comparison with photo materials -

Evaluation of the influence of sand inflow

Fig. 3. Method used for estimating the sand inflow into inland fish farms adjacent to Jinha Beach.
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Table 1. Current status of the inland fish farms and calculated daily seawater usage

01/*‘— .TL/\]_7]7]_

v}119] FHEA]E= 1.18 m, -2
A= 0.55 m, I F7)9]

A& AR $40]
] 8.3 sec] Tzl 3iA]
28 5o 7eEe & 5

Facility Area Water tank Intake facility of pipe

Corp. (A,ty m?) (B, m?) BIA (S —meter (mm) Length (m) Number (EA)
St.1 3,923.0 3,097.0 78.9 ®300 170 2

St.2 10,038.09 6,836.2 68.1 ®300 170 11

St.3 4,048.18 2,733.12 67.5 0250 50 5

St.4 583.16 428.8 73.5 0250 270 8

Sum 18,592.43 13,095.12 70.4% 660 26

Ave. 3,273.76 165 6.5

Fig. 4. The pump and pipes used for seawater intake by the inland fish farms (St.1~St.4 Corp.).
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Fig. 5. Occurrence of ocean waves during dredging work at Jinha Beach.
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Table 2. The rate of sea sand inflow to inland fish farms near Jinha Beach

Seawater usage (m’)

Daily seawater usage

Corp. (Water Level 40 cm) (=Bx0.4 cm) (Water Level 70 cm) (C=Bx0.7 cm) (D, m*/day) (=C=8.99 times )
St.1 1,238.8 2,167.9 19,489.42
St.2 2,734.5 4,785.3 43,019.85
St.3 1,093.2 1,913.2 17,199.67
St.4 171.5 300.2 2,698.80
Sum 5,238 9,166.6 82,407.74
Ave. 1,309.5 2.291.65 20,601.94

3 Ministry of Marine Affairs and Fisheries (1995)



178

Table 3. The results of inflowing sea sand in inland fish farms of Jinha beach sand

Seawater usage (C, m®) Daily seawater usage

Exchange rate of seawater

Inflowing Sea Sand (m*/day)

Comp- " Water level 70 cm) (D, m*/day) (=Cx8.99 times) for 1 grid (F=D/6,250 m’) Savege Eq. (=F*1.35) Sato Eq. (=F*0.748)
St.1 2,167.9 19,489.42 3.118 4209 2.332

St.2 47853 43,019.85 6.883 9.292 5.148

St.3 1,913.2 17,199.67 2752 3.715 2.058

St.4 300.2 2,698.80 0.432 0.583 0.323

Sum 9,166.6 82,407.74 13.185 17.799 9.861

Ave. 2,291.65 20,601.94 3.296 4450 2.465
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