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ABSTRACT

In this study, we researched a space allocation method of emissions from domestic coastal shipping (passenger
ship, cargo ship, fishing boats). We were building a geographic information data that is used in GIS for emissions
of space allocation, and presented a methodology capable of performing the space allocated for each grid by
calculating the emissions. Passenger ships were assigned emissions of routes each the ship that operated at a fixed.
Emissions of crusing mode of cargo ship, was equally assigned to the safe operation line, which is defined for domestic
cargo ship. Also, Emissions of maneuvering (moving into or out of port) and hoteling (operations while stationary at
dock), was assigned in consideration of anchorage in the major port. Fishing boat was evenly allocated monthly
emissions in the country every month fishing grounds formation zone. Based on these results, it tries to provide the
basic data that can be used when you want to create a local government measures to reduce scenario in the future.

Key words: Space Allocation Method, GHGs Emissions, Domestic Coastal Shipping, Passenger Ship, Cargo Ship, Fishing

Boats.
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Table 1. Registration of domestic coastal shipping
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BEa5 2 41.6%(30, 78624)i s 2
71 2] Avto] AREsl= 852 118]6}e] Table 22| 951 vj
At miieE A8skln

Emissions(CO,) (Gg CO, eq.) =
S[(TA; —NA;xFCSy) x41.868 % CF; xEF;xOF x44/12]
41 (la)

A F98 AMEEHAH TOE)
41.868 : J-TOE ©H9eHiHAIS¥TI/ TOE)
4 : Bld= AREKA TOE)

CF : ATANEL IS EED)

Fishing boats®

Category Pass§111%er Ca.rgz())
ship ship Sub total Coastal fishery Off-shore fishery Other Deepsea fishery

Total 466 1,206 78,513 74,018 3,138 969 388
Seoul - - 12 2 - 10 -
Busan 12 503 4,521 3,629 371 142 379
Daegu - - 17 16 - 1 -
Incheon 46 177 2,189 1,929 161 99 -
Gwangju - - - - - - -
Daejeon - - 3 - - 3 -
Ulsan - 69 1,182 1,103 63 16 -
Gyeonggi ; 13 1,474 1,430 13 30 1
Gangwon 6 1 3,118 2,882 209 26 1
Chungbuk - - 554 541 - 13 -
Chungnam 18 19 6,282 5,988 232 62 -
Jeonbuk 17 20 3,757 3,556 146 55 -
Jeonnam 246 235 31,976 31,254 480 242 -
Gyeongbuk 21 40 4,213 3,828 338 40 7
Gyeongnam 80 103 16,933 15,923 824 186 -
Jeju 20 26 2,282 1,937 301 44 -

D KSA, 2012a; ? KSA, 2012b; ¥ MOF, 2012.
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Table 2. Emission factor and parameter
Category Gasoline Diesel B—A B—B B—C
CO, [t C/T]] 19.7 20.0 20.2 20.6 20.8
Emission factor CH4 [kg/TT] 5 5 5 5 5
N,O [kg/TJ] 0.6 0.6 0.6 0.6 0.6
Gross calorific value [MJ/L] 33.5 37.9 38.9 40.4 41.4
Net calorific value [MJ/L] 31.0 354 36.6 38.1 39.1
Oxidation factor 0.99
FCS : &4 E90& Fuel Consumption(ton CO, eq.) =
EF : 9j&A4=(t C/TI) 2T, XPpe XLF . xSFOC) $A1(2)
OF : AslA4=
i ARGY T : Average duration of operation of each vessel per
Joo R year(hr/yr)
44/12 : &k vEERE o|AlglErA Vo2 HE) P : Nominal engine power(kW)
(kg COYkg C) LF : Engine load factor(%)
Source : GIR, 2014 SFOC : Specific fuel oil consumption(L/kWh)
b : Vessel type
Emissions(CHs, N>O) (Gg CHs eq.) (Gg N,O eq.) = Engine type
T[T x41.868xCFXEF>10°] 4] (1b) Source : EEA, 2013
FUE A TOE) S ATs) Ak S Agtelziiat oS o)Ft Hute)
41.868 : J-TOE SH9I8HHASXTI/A TOE) ek QAP |3 QAR AQKSHEAS: 23K cruising),
: HiEAIS (¢ C/T)) Z9Hmaneuvering), Ah(hotelling) F=9] 238 EAL XY
CF : AeAN (LS EH) I ek wEbA 2 Atollae AtekEAdol sl HEa]
i A58 Al4=(SFOC, Specific Fuel Oil Consumption)S %-8-3}0] 374
J o Aved o ARAREES 100%2aL 7Pt o] &3 HEa= 80%,
ko 2R Auk gl ol nel 7k7F 10%E Z83te] 3 tof uE
Source : GIR, 2014 Hj SRS LHSlo] ARYElglon, o]alal LaH]8-S Fhake
FHEA L (Port-MIS) | AF2E A5t 453k
222 M EsKt=E
i il e Sk ) s £k 223 BEVIs Hed &9 2
B AE] Sjel et dnatgerel oigt AR st 3 dgo] H8sk Mg BRAA) 0wy o) A
ol oI S IO AHO] AT WAL BE A Sfe] A U2 OF 4195.1 konlye HEE AVEISL
22 @2 ol A gsigck
SER|E AREFEAoU o)A Bl Adutof] AREE A=A} Table 3. Fuel consumption ratio of operating mode for
gepo] elw|a 9lA o] el 2 Aol g Al cargo ship
o] A& LFARE 5o A=rE gl ARANEFE S — ) .
o _ Category Cruising Maneuvering Hoteling
ZA3t 7)1=£9] A3 04¥(K1m et al., 2014)2} SU3t HHHO
2 AVIA HiEERS APGSIATHSA ()] Ratio (%) 80 10 10
http: //www.ekscc.re.kr
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Table 4. Calculation result of GHGs emission from domestic coastal shipping
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(Unit : kton/yr)

Category Passe-nger Car.go Fishing boats
ship ship Sub total Coastal fishery Off-shore fishery Other Deepsea fishery

Total 364.6 1,779.3 2,051.2 924.0 192.9 146.6 787.6
Seoul - - 1.6 0.1 - 14 -
Busan 19.8 722.6 881.0 38.0 40.8 29.1 773.1
Daegu - - 0.1 0.0 - 0.0 -
Incheon 62.6 266.9 86.8 60.9 4.9 21.0 -
Gwangju - - - - - - -
Daejeon - - 0.2 - - 0.2 -
Ulsan - 138.4 19.3 13.7 3.9 1.6 -
Gyeonggi - 22.7 36.8 29.5 0.5 5.0 1.7
Gangwon 16.8 14.5 68.5 484 18.8 0.7 0.5
Chungbuk - - 4.0 25 - 1.5 -
Chungnam 3.7 30.6 106.0 90.1 6.5 9.3 -
Jeonbuk 7.1 20.1 53.0 39.3 7.2 6.4 -
Jeonnam 188.9 268.3 356.4 290.7 26.8 38.8 -
Gyeongbuk 233 98.0 922 54.8 204 4.7 12.3
Gyeongnam 17.4 143.2 262.2 199.0 41.4 21.8 -
Jeju 25.0 54.1 83.3 56.6 21.6 5.0 -
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Table 5. Calculation result of GHGs emission from do- : -V 3
mestic coastal shipping (Unit : kton/yr) ' (/ t
Category Total Cruising Maneuvering  Hoteling x \\ : § A
: *
Total 1,779.3 14234 178.0 178.0 L T
Seoul - - - - y A——-—-*"" ~
W,
Busan 722.6 652.8 348 349 N
Daegu - - - - g
Incheon 266.9 232.7 17.3 16.9
Gwangju - - - - / /1
Daejeon - - - - /
Ulsan 138.4 96.8 20.9 20.6
Gyeonggi 2.7 10.7 6.1 6.0 "
Gangwon 14:5 04 7l 70 Fig. 2. Allocation route based on the grid.
Chungbuk - - - -
Chungnam 30.6 16.9 6.8 6.8 ki odEx 22
Jeonbuk 20.1 12.8 3.7 3.6 Source : ME, 1996
Jeonnam 268.3 174.9 40.6 529
# AR 32 wjEsF AR
Gyeongbuk  98.0 78.1 13.6 6.3 A g s AP R
Ogj = O*RL/RL; 4} (3b)
Gyeongnam 1432 100.5 23.7 19.0
Jeju 541 46.7 34 4.0 j e 28
Og : od Axpe] g vz
i A8 £F O : g F=o FulEF
- RL, : dfg AAHe] F=4do]

Fig. 1. Navigation route.
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Fig. 3. Information for the space allocation of cargo ship.
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Table 6. The main port of region in Korea
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Category Port Category Port
Seoul(0) Gangwon(5)  Donghae, Samcheok, Mukho, Sokcho, Okgye
Busan(2) Busan, Busansinhang Chungbuk(0)
Daegu(0) Chungnam(4) Daesan, Boryeong, Taean, Janghang
Incheon(1) Incheon Jeonbuk(1) Gunsan
g oy 2 Ve Mg D, o G o
Daejeon(0) Gyeongbuk(3) Pohang, Youngilman, Pohang-sinhang
Ulsan(1) Ulsan Gyeongnam(7) 12}/12;32; Samcheonpo, Okpo, Jinhae, Jangseungpo, Tongyoung,
Gyeonggi(1)  Pyeongtack-Dangjin Jeju(2) Jeju, Seogwipo
FT : A4 3k S3EE A 2 Aol = Al AdEell tigt AV vl
GF, : 3% 2YWC AAVYAS: AU 9P AET PHES EUIZ GIS Map Aol
EF : WlEA AIE F2ET 5 00Tk A e A HlEE A
MC; : Aol A7 Egus HE AIE FESSIAAL, Fig 6914 & = o] FA =L
TC : k& RE AAHs = wAlo] WAL, SEAe HFo] w2 AR ol viEw
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Fig. 9. Allocation result of grid-based of fishing boats.
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Fig. 11. Allocation result of grid-based of domestic
coastal shipping.
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