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ABSTRACT

In this study, we estimated the amount of fuel used fishing boats of individual based on the results of

survey of the activity data such as operations and activities specification of fishing boats in Korea. Based

on the classification system of the domestic fishing boat, and to estimate average fuel consumption and

the greenhouse gas emissions, showed emission factors per fishing boat. This was suggested to be able to

apply the registration data area in the future, and estimates the emissions of greenhouse gases. Based on

these results, it tries to provide the basic data that can be used when you want to create a local govern-

ment measures to reduce scenario in the future.

Key words : Fishing Vessel, GHG Emission, Fishing Pattern, Engine Load Ratio, Specific Fuel Oil

Consumption, Tax-Free Oil

1. A& ZALE QI o] 52 0] gl oL 34 A
otol A, afolAl, 7|EtolA 1E|a Yokoloz

A =l 247 MEATE S B smge) 9lon, o] = dotojalo] =Eu|go] 90
24l o] Ak glow, ol sl Bl o grmo|m(MOF, 2012), AA] o4 % orolAe]
= EFAAC g FEeta AFE w2 AWl e gzpa wiEeke of 55%;’ A5 Q)

Eg] FEo] AdE ool A& ALHAE S U oMo A9, 2 ey oA Al
st Aleyst 4= girk. o] thofatal, FEE 74&7} a7k o AlF-A

U AREAE AuEd A4 S5 F o] 9 wEEA XWO] ufl-$- w] kgt /“7‘40]1‘4-(Ch01 et
Klo] ZA|FH= Aulg=7) oF 94%0] o2 Zo7 al., 2014). E3F o]0l T2 nmERZod wjE

" Corresponding author : E-mail: psukim@daum.net
Ae-dAt: 2014, 10. 8 / =LA} 2014, 11. 24 / HLR}: 2014, 12. 8



302 AEERET RS LR

23 Qout, oA ERAAE 2EE
SpiEo] obd ARINE HYPSAGOR
01 o)

[e}
AT, LATIA QMEY HHE Frls

N
o i
o X
-+ il
=2 il
>
[e]
fr %
Hl i)
= 2
2 =2
s v
o N
r
=1
[
o N
W g
= &
>
i KN

Am
o
o ©
4
(o}
N
o g M
Mo
2
__)‘4:(
e
=y
BN
jin's
i)
o T

ol
|
2,
o
jus

=
2
2ol
1o
N
1A
ot
fu)
=2

™R
Mo
(o)

we o 2 O 9 Z
£y
)

El
)
M
i
du
__):1_1“
b
=2
5=
Au
20
E
re
e}
4
=

=
Al=(ton CO, eq./yr-vessel)E A|QFs}arA} ok

2. 2 ol WEE A7 BA
21 Y ofd ERAAC BE 5255

2 AoA HFHoR Astaat sk oA
H G wiEAs 48 8l =W ol EFA
Aol whel Aol ARt AQtoj it el
A, Ze]a 7golde] FEASE AAGEHCR

A5kt 20124 7]1&E YoFoj S A9 Iy

100,000 - Number of Total & Coastal
90,000 Fishery
80,000
70,000
60,000
50,000
40,000 ‘ h
30,000 -~ _ -

20,000 o

10,000

7|etoj o] 2009 FE HleFH o R FTletes A
712 o]AS x&HoR 0]43l7] 98 HAlo| of
d 7jgojd o ® ®Aske] 553 HlEo] Eobilv]

ujfolet Absltt.

22 T ojd AlY B &FE A 24

S o] fhie] AActolioR FEol
2gE gom, F2 e Aol olYBF
2 3] w2 ool dolt s|efol Mmtk At
@ o|MEo] FE o F 1 GIrkTable 2 FH). 7
o ol W 2YS o] R MU/ AS
SH= cletoldlo] Ayt =S Ax st glow, o
SE 2 E vjge] detolylolx F2 AMgEI 9
i, FREGVE ALSE AAEe] £ v
B FAfstol ALgata 9t

222 ATEYAZ R 2GA) ARG

2 Aol T of il BRAA W Tier 3 5

Number of Off-Shore Fishery& [ 6,000
Others

5,000

LS. S 4000

vl 3,000

, —Total 2,000
Y 2PN Coastal Fishery
Off-Shore Fishery 1,000

= = Others Fishery

2000 2001 2002 2003 2004 2005

Source :

2007 2008 2009 2010 2011 2012

MOF(2012)

Fig. 1. Trend of the number of registered domestic fishing boat.
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Table 1. Analysis of the specifications of domestic fishing boat

Coastal fishery Off-shore fishery Others fishery
Category Sub Gaso- . Category Sub Gaso- . Sub Gaso- .
i Diesel . Diesel . Diesel
total line total line total line
Total 66,850 | 30,717 36,136 Total 3,135 16 3,119 942 53 889
~1 ton | 21,796 | 15,229 6,567 ~5 ton 246 15 231 181 47 134
1~2 ton | 22,474 | 12,677 9,797 | 5~10 ton 248 1 247 113 5 108
Number
2~3 ton | 6,341 1,317 5,024 | 10~20 ton | 602 - 602 206 1 205
3~5 ton | 10,514 1,291 9,223 |20~50 ton | 1,107 - 1,107 241 - 241
5 ton~ 5,725 201 5,524 50 ton~ 932 - 932 201 - 201
Total 146.1 91.8 177.7 Total 423.8 205.4 4242 | 387.6 168.6 396.7
~1 ton 41.6 40.8 47.8 ~5 ton 247.5 201.8 248.4 | 145.6 154.2 143.0
Average
engine 1~2 ton 92.7 95.8 87.7 5~10 ton | 278.7 220.0 278.9 | 2102 | 271.0 208.1
power 2~3 ton | 141.2 148.5 139.3 | 10~20 ton | 319.7 - 319.7 | 283.2 | 281.0 283.2
kW
&) 3~5 ton | 189.0 159.1 193.3 | 20~50 ton | 381.5 - 381.5 | 3553 - 355.3
5 ton~ 265.4 165.2 269.1 50 ton~ 615.4 - 6154 | 774.5 - 774.5

Table 2. Average tonnage of domestic fishing boat

Category Coastal fishery Off-shore fishery Others fishery
Entire 2.6 ton 42.3 ton 86.6 ton
Gasoline 1.2 ton 2.0 ton 3.0 ton
Diesel 3.3 ton 42.3 ton 93.9 ton
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Table 3. Survey results of activity data of domestic fishing boat

Sample Annual operating times(hr) Engine load ratio(%)
Category
[n] Moving Working Moving Working
Coastal fishery 972 334 1,262 73 12
Off-shore fishery 187 3,056 5,298 76 27
Others fishery 45 1,902 1,579 79 23
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= 3( Tpe X Py % LFy. x SFOC)

T : Average duration of operation of each vessel per year(hr/yr)

P : Nominal engine power(kW)

LF : Engine load factor(%)

SFOC : Specific fuel oil consumption(L/kWh)
b : Vessel type

Source : EEA(2013)

e : Engine type

Table 4. SFOC of the high-speed engine output by domestic fishing boat

Category

Less than 73.6 kW

73.6~257.6 kW More than 257.6 kW

SFOC(L/kWh)

0.1314

0.1348 0.1475

Source : NFFC(2010)
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Table 5. Calculation results of GHG emissions and analyzed number(2009)

Analyzed number GHG emissions
Category

N) (%) (ton CO; eq./yr) (%)
Total 78,125 100.0 3,153,771 100.0
Coastal fishery 74,018 94.7 940,962 29.8
Sectional fishery 427 0.5 2,570 0.1
Inland waters fishery 284 0.4 1,635 0.1
Free fishery 26 0.0 385 0.0
Aquaculture 14,181 18.2 194,190 6.2

Lift net 90 0.1 2,458 0.1
Combo fishery 17,491 22.4 298,000 9.4
Purse seines 193 0.2 5,982 0.2
Stow net 505 0.6 21,517 0.7
Drift gill net 10,914 14.0 199,696 6.3
Shrimp beam trawl 23 0.0 629 0.0
Trap 3,801 4.9 98,847 3.1

Set net 484 0.6 8,954 0.3
Others 25,599 32.8 106,099 34
Off-shore fishery 3,138 4.0 1,869,793 59.3
Stick-held lifting net 5 0.0 1,819 0.1
Purse seine 266 0.3 382,108 12.1
Stow net 235 0.3 208,645 6.6
Long line 386 0.5 133,881 42
Drift gill net 437 0.6 187,246 59
Angling 516 0.7 444,895 414
Trap 221 0.3 72,258 23
Trawl 94 0.1 63,053 2.0
Shellfish beam trawl 81 0.1 19,779 0.6
Pair bottom trawl 430 0.6 156,322 5.0
Danish seine 225 0.3 189,297 6.0
Diver fishery 242 0.3 10,490 0.3
Others 969 1.2 343,016 10.9
Fish carrier 310 0.4 81,305 2.6
Patrol vessel 137 0.2 143,864 4.6
Research & education vessel 38 0.0 5,224 0.2
Others 484 0.6 112,623 3.6
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Emission factor Emission factor
Category Category
(ton COseq./yr-vessel) (ton CO,eq./yr-vessel)

Entire 40.37 Off-shore fishery 595.85
Coastal fishery 12.71 Stick held lifting net 363.75
Sectional fishery 6.02 Purse seine 1,436.50
Inland waters fishery 5.76 Stow net 887.85
Free fishery 14.81 Long line 346.84
Aquaculture 13.69 Drift gill net 428.48
Lift net 27.31 Angling 862.20
Combo fishery 17.04 Trap 326.96
Purse seines 30.99 Trawl 670.78
Stow net 42.61 Shellfish beam trawl 244.18
Drift gill net 18.30 Pair bottom trawl 363.54
Shrimp beam trawl 27.34 Danish seine 841.32
Trap 26.01 Diver fishery 43.35
Set net 18.50 Others 353.99
Others 4.14 Fish carrier 262.27

Patrol vessel 1,050.10

Research & education 137.48

Others

232.69
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Table 7. Calculation results of the GHG emission of statistical data

Category Total Gasoline Diesel B-A B-B B-C
A 2,811,013 249,074 2,323,267 113,736 18,594 106,343
B 2,551,616 249,677 2,099,095 78,918 16,040 89,039

Unit : ton CO, eq./yr
A : Annual Oil Statistics(2010)
B : Tax-free Oil payment information(2010)
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Table 8. GHG emissions through the application of the new factor(2010)

Registration Factor Emission
Category
™N) (ton/yr-EA) (ton CO,eq./yr)
Total 74,877 40.37 3,022,655
Coastal fishery 70,370 12.71 894,586
Sectional fishery 1,769 6.02 10,646
Inland waters fishery 3,275 5.76 18,854
Free fishery - 14.81 -
Aquaculture 17,337 13.69 237,407
Lift net 181 27.31 4,942
Combo fishery 25,016 17.04 426,207
Purse seines 250 30.99 7,749
Stow net 448 42.61 19,089
Drift gill net 16,044 18.30 293,561
Shrimp beam trawl 102 27.34 2,788
Trap 5,509 26.01 143,265
Set net 437 18.50 8,085
Others 2 4.14 8
Off-shore fishery 3,047 595.85 1,815,570
Stick-held lifting net 6 363.75 2,183
Purse seine 230 1,436.50 330,394
Stow net 236 887.85 209,533
Long line 352 346.84 122,088
Drift gill net 444 428.48 190,245
Angling 522 862.20 450,068
Trap 208 326.96 68,007
Trawl 92 670.78 61,711
Shellfish beam trawl 80 244.18 19,535
Pair bottom trawl 418 363.54 151,960
Danish seine 223 841.32 187,614
Diver fishery 236 43.35 10,230
Others 1,460 353.99 516,825
Fish carrier 132 262.27 34,620
Patrol vessel 133 1,050.10 139,664
Research & education vessel 37 137.48 5,087
Others 1,158 232.69 269,457
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Table 9. Proposed emission factor based on the classification system of domestic fishing boat

Unit : ton CO, eq./yr-vessel

Category

Entire

Coastal fishery

Off-shore fishery Others fishery

Emission factor

40.37

12.71

595.85 353.99

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

10”3 ton CO2 eq./yr

Number of fishing boat

— = Apply emission factor per unit of fishing vessels whole

Apply emission foctor based on the classification system of fishing boat

——— Registration number

200044 20014

200244

20034

2004 20054 20064

20074 200844 20094 201044 20114 20124
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