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Abstract - National fishing harbour is as a refuge for fishing boats and a breakwater lighthouse Is installed as a finctional facility in
consideration of harbour identification and the safety of passing vessels. In this study, the service level of breakwater lighthouse (234 units,
was estimated based on the traflic volume of 105 national fishing harbour. For this purpose, the evaluation items were determined, the
fishing harbour standard index was calculated (Fs=1), the proximity of fishing harbour was identified and the fiinction (service level) of the
breakwater lighthouse was estimated in the ©llowing order. However, national fishing harbour diflered in size, traflic volume and fishing
vessel capacity. Therefore, 105 national fishing harbour were divided into three groups through cluster analysis. The cluster analysis was
based on the service level factors of the breakwater lighthouse, such as the number of weeding fishing vessels, tonnage of fishing vessels,
the number of incoming and outgoing vessels per year, and fishing vessel capacity. As a result of the estimation, the service level of the
breakwater lighthouse (light tower height, visual height, visual range, interval) was 1050m, 16.50m, 7.00mile, 5.5sec for group 1, and 10.67m,
16.16m, 833mile, and 6.0sec for group 2, The three groups are 11.53m, 16.75m, 6.756mile and 5.0sec. The results of this study can be usea
as usefiil basic data for improving the service level of trafiic vessels when a breakwater lighthouse is built in a fishing harbour in the fiture
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Table 1 Type of Fishing harbour
Contents Definition No.
Using Nationwide, Fishing harbour
National necessary for the development of 113
fishing harbour |fishing ground and evacuation of fishing
vessel
Local Using regional, Fishing harbour 087
fishing harbour |serving as a resource for coastal fishing
Fishing Small fishing harbour serving as a 623
village harbour |living base for a fishing village "
Village common |, | . ..
fishing harbour Fishing harbour used jointly by fishermen 2

R B e
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Table 2 National fishing harbour size analysis

Contents East West South Total Mean

Fish. Ha. No. 30 23 52 105 -
Fishermen 21,319] 19,149 26832 67,300 641
Fi. No. 3,242 2,904 8797 14943 142
Bo. | ton 19953 15944 37421 73,318 698

Tr. Vo.(year) | 338203 157,731 475,701| 971,635 9,254
Wa. Ar.(m') | 5822,861| 6,761,100|15,271,195|27,855,156| 265,287
Ac. Ca.(No.) 8,142 48821 17454 30478 290
Breakw.(m) 18306| 13396 23868 55570 529

Source : Korea Fisheries Infrastructure Public Agency(2020)
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Fig. 3 Characteristics of Breakwater lighthouse
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Table 4 Service level & System components of AtoN

Contents Meaning
Natural Depth, Current, Visibility,
Environment Shoreline
Level of Traffic Ship type, Sea route, Speed,
Service Environment Traffic volume
le;ir Navigation, Ship, Environment
Effective Distance Luminance, Surface height,
System of Visual Aids Observer height
Components Accuracy of Type, Size, Current, Weather,
Navigation Aids Purpose of Navigation
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Table 5 Tv & At of National fishing harbour

Few times

(max/min)
1,981.1

Contents min max mean

Traffic Volume
(Tv)

Acceptable
tonnage(At)

211,37949 | 42,744.11

11,38464 | 1,728.57 9.3

Tv + At 954.5

217,039.01 | 44,472.68
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Table 6 Correlation Analysis Result

. Arr/dep | Sea | Tonna | No. of
Contents Capacity . Freq. area ge boat
Capacity 1
Arr./dep. Freq. | 04076 1
Sea area 0.3334 -0.0622 1
Tonnage 0.3137 04016 | 0.0857 1
No. of boat 05192 04518 | 0.1598 | 0.4382 1
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Fig. 5 Dendrogram of Cluster Analysis
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Table 7 Test Results for the grouped Fishing Harbour by

MANOVA
W = Wilks’ lambda L = Lawley-Hotelling trace
P = Pillai’s trace R = Roy's largest root
Source | Statistic df | F(dfl, | df2)= | F Prob>F
W 0.2081 | 2 10 196 | 2337 00007 | e
Group 1757 7068 10 | 198 [ 1311 ] 00007 | a
L| 37821 10 194 | 36.69 0000 | a
R| 37759 5 9 74.76 0.000™ | u
Residual = 102
Total =104
No. Obs.(n) =105

Note : e = exact, a = approximate, u = upper bound on F
" ™" Significant at p = 0.01, 0.05, and 0.10, respectively
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Table 9 Grouped Fishing harbours by Cluster Analysis

MANOVA Test
Contents Obs. Mean |Std. Dev. Min Max
. Unadjusted

Between Groups | Contrast | Std. Err. t Pl 95% CI No_boat 266.2 1759 80.0 754.0
o Gp.2:Gp.l| -11402 31.83] -358[00017" | -177.27] 5078 Ton 1,231.8 618.2 262.0 2,621.0

— | Gp.3:Gp.l| -17890 3330 53700007 | -24494] -1128 Grou|No_enter ;
boat _

e o p B B0 | 6% 2E b 1| ing 12 251003]  7609.0| 182840| 46256.0

Gp2:Gpl| 51380 17245] 29RJood™ | -85685] -1717%5 Cap_boat 4438 2479 153.0 854.0
Ton | Gp.3:Gpl| -73629]  180.09] -4.09/0.000"" | -109350| -379.08 > o =
tosczl mpr s 1ot 050 = Sea area 188,041.7| 1323633 32,000.0| 501,000.0

No.e| Gp2:Gp.1 | 1504251 1118.83[~1344[0.0007 | ~17261.71] -1282331 No_boat 1521 100.9 240 4710
nteri | Gp.3:Gp.1 | 220323 116343]-19.00[0,000™ | -24520.80] -19886.65 Ton 7179 626.9 390| 27910
ng [Gp3Gp2| -716071]  74515] -961]00007" | -8638.71] 563272 GrouNo_enter| 56 -
oy [GR2G1 -14315 5249| 2730008 | -247.26] -39.05 p 2| ing 100578)  32166) 5340 163780
bf)p; Gp3Gpl| -—21913]  5481| -400[00007 | -327.85] -11041 Cap_boat 300.7 167.7 55.0 763.0

 Go3Cp2| BB 34.96] -217[002™ | -145.31 664 Sea area 285,168.1| 444602.7|  5,795.0|2,730,000.0
Seq | GR2C01 9712648| 115000.70]  0.84[0400  |-130976.80| 325229.80 No boat ]73 538 130 240

A T~ o = = = =
avom | Gp3:Gp 1 | 7220806] 12009840 0.60[0549 [ -166006:50] 31042260 Ton 1955 3307 B0l 14730

-176836.10] 126999.30

Gp.3:Gp.2 | -2491841| 76590.90| -0.33]|0.746

“ Significant at p = 0.01, 0.05, and 0.10, respectively
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Table 10 Standard fishing harbour index each group

Contents Group 1 Group 2 Group 3

Tv + At |13,795 - 187,755 | 557 - 217,039 | 227 - 55620

(mean) (90,608) (45,090) (9,252)
Fs 0152 - 2072 0012 - 4813 0.025 - 6.012

< | Dagjin(0.734) < | Gyeogpo(0.989) | Balpo(0.933) <
Fs=1 < Fs=1 < < Fs=1 < Fs=1 <
Fsn Hongwon(1.189) | Namdang(1.045) | Gungchon(1.201)
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