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Comparative study of greenhouse gas emission from coastal and offshore

gillnet and trap fisheries by field research

Seok-Hyung Lek, Hyunyoung Kim*, Yongsu YANG and Da-Young Kanc

Researcher, Fisheries Engineering Division, National Institute of Fisheries Science, Busan 46083, Korea

Fossil fuel combustion during fishing activities is a major contributor to climate changes in the fishing industry. The Tierl
methodology calculation and on-site continuous measurements of the greenhouse gas were carried out through the use of
fuel by the coastal and offshore gillnet (blue crabs and yellow croaker) and trap (small octopus and red snow crab) fishing
boats in Korea. The emission comparison results showed that the field measurements are similar to or slightly higher than
the Tierl estimates for coastal gillnet and trap. In offshore gillnet and trap fisheries, Tierl estimate of greenhouse gases
was about 1,644-13,875 kg CO,/L, which was more than the field measurement value. The CO, emissions factor based
on the fuel usage was 2.49-3.2 kg CO,/L for coastal fisheries and 1.46-2.24 kg CO,/L for offshore fisheries. Furthermore,
GHG emissions per unit catch and the ratio of field measurement and Tierl emission estimate were investigated. Since
the total catch of coastal fish was relatively small, the emission per unit catch in coastal fisheries was four to eight times
larger. The results of this study could be used to determine the baseline data for responding to changes in fisheries environment

and reducing greenhouse gas emission.
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of Conduct for Responsible Fisheries)o]] ¢17|5}o] &9
3t Al HorE A 7] =9 cl(Shin et al., 2016, Kim et al.,
2018).
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Table 1. Information of target fishing boats
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Target Fishery Measurement

Target Fishing Boats Information

(Target fish) Period Tonnage (ton) Engine (H.P) Port Area for fishery
coastal gillnet 2016.09.21~11.04 5.47 700 Seocheon-gun, West sea

(blue crabs) Chungnam
offshore gillnet 2016.08.10~08.27 # 1200 Jeju-si, Jeju South sea
(yellow croaker)

coastal trap 2016.05.31~06.19 7.93 497 Goheung:-gun, South sea
(small octopus) Jeonnam

offshore trap % Uljin-gun,
(red snow crab) 2016.11.09~11.30 40 720 Gyeongbuk East sea
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(Choi et al., 2009).

B, = E(Fc*m x EF,,) (1)

E; : 29=4 19 Hl|&H(tonne)

FC,, Aju}%ou A= mo| F(tonne)

4 i, 7 mo| vjEA4(kg/tonne)
m : 9= ZF(Bunker Fuel Oil, Diesel Oil, Gas Oil)

w28
{13
= &

Table 2. Major information of auto continuous measuring equipment

Model

VARIO plus Industrial

Manufacturer

MRU instruments, Inc.

Conditional Method

USEPA-method CTM-030, CTM-034

Type Approval No.

ASGAM-2007-5 by Ministry of Environment

List of measurement

Measurable range

Type of measurement

0, 0 - 25% (0.01%)

Electrochemical type

CO 0 - 4,000 ppm (1 ppm) Electrochemical type

NO 0 - 4,000 ppm (1 ppm) Electrochemical type

NO, 0 - 1,000 ppm (1 ppm) Electrochemical type
NOX 0 - 5,000 ppm (1 ppm) Calculated
CO IR 0 - 10.00% (0.01%) NDIR type
CO, 0 - 20% (0.1%) NDIR type
CxH, as CH, 0 - 5.00% (0.01%) NDIR type

Fig. 1. Installation of auto continuous measuring equipments.

318 | The Korean Society of Fisheries and Ocean Technology



213l Heating Line®

EE M = L R CERES

H
ok
-,

=
(e
oft,
[k
ull
T
fuj
re
by

AA A&7 4 25247 |(Vario Plus Industrial,
MRU instrument inc.)2 GUE =2 1459 ch &4

H —
ks G ZAL R ks S5 vE

. 24
A B GH SEAS AHgEl] SIS B
A 27 ) M2 9 7R el TRig 71k gns

RIOlat BEFS B Bk, 29 % 54 YIS
A4 TRgste] RAVLA B iRk SHAR 9 2
AUE ZHSATL U T 29 F A% S95 Ans)
YA G A AURPM, AR 5 27 PR
2 2] SRsloich. S4o) AgE guloh XYL

1. oo =
Ml s AP W 271709 ek 71
& Fgstol ofelol 4] Q)= st

Epp,: CO2  HlEH(g CO/304E)

Coo,a : 3023E COL9Y Fat 53] (%, 114712)

Qya * 3087 wiE7EA 0] AAF FE(Sm’, AA7F2)

K 1 1.964x10(GE=/dE ol Al 1 kmolo] Zh= 37|45
o} ojabstets: HAL Afole] MEA|R)

2ot A 3

24714 HEEY it
AS77E 54 A9F ZAAPgoAle 129k Aok
Aol 14kl 290 HAskgleh 24 Ak ©
oF 10417F A52 290 shvl, et oF 200~300L
ARE ARSIl EARPE AL olE-F-o]5-
TS skl dAEEo e ol e-F-olE-
T FHle] oS whs Jdsiglct. of ot make.
2 ol F <X 21 27 A COp FETF 6~10%, Y
B ARlE flsl AL 2 Al 4% ofstR AR Sl
ol r|Abgoilat e Aol 2
G 6T 29 FElR AAE GO, 24 23,
: Akt st

2
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Table 3. Fishing and exhaust gas information
Target Fishery Ave. fishing Ave. fuel Ave. catch CO;, con. (%) NOx con. (ppm)
(Target fish) time (hr) usage (L) (kg) Range Ave. Range Ave.
coastal gillnet 10.9 308.3 198 1.1~8.2 4.1 21.1~694.2 3263
(blue crabs)
offshore gillnet 168.5 4,750 10,050 1.0~6.5 1.53 91.2~389.5 112.1
(yellow croaker)
coastal trap 9.2 209.9 79 2.5~8.0 6.23 206.4~783.3 566.0
(small octopus)
offshore trap 157.7 12,351 17,960 4.1~5.4 49 379.1~481.5 428.0

(red snow crab)
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Fig. 2. CO, emission concentration and pattern by navigational status.
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Fig. 3. Comparison of CO, emission with coastal and offshore fishery.
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Fig. 4. Comparison of CO, emission per unit catch.

13} fFARSE o)A 4
A 0.87, Fr-2-th Al 5k
A\ B PR L
e (Tierl) 2} 3 5 A
T 2AVEA Ht e S
?55}04 Fig. 3of v]ila}

=5 _JEHE' stof 3
i«l S A AMEARY T} YrrFHko] Qo

m%

=

Al Bt

.

SORSEERET I

N o rlo u}r
O
R
|
_1
;
I
o

ﬁ"L
i3
2
Hh
r
o
fu
N

rﬁi ol

[ex]

AN

AAZO B3l ALA g
]_

o AgEslch 125 GH3) o|SlE UE T
A Al gl o] 22 AP R (Tierl)d] 241714 bl &5

S ol
O] The] olgE o 2AIAY| viE A et AS viEw
tju] o] wiEEFe] W& 2 Fig. 4o yepylct

] olgls & 2A7ES ujEEE dIekell o] A
AGAS v ol #Ag alE (Tier)o] FAeE
A A5 wEe] Woro, Fefjolyde i
cHERH(Tierl)o] HWoLaL, dAgto]qlo] Lafjo]d] &
4~8uf] Wtk o]F APl Y o] wiETF
PgriHoll A B B T4 of ol H]sl Hil=
Al e Ao s AT
HO| w9l ofglwf & A 247k viET o]
H%Ek(Tim)gq v 8] 3 eF o A= &
d Tierl APgAI HlE)yE HH Qo] o]

o

3%

o

o X
>~

and

rln

o O re S
\rl-ﬂj_l\l'
Q2 =
BT =
:—Uw

Q.

o 2o
o @2 o gelE i)

A5 i AJPAADEAAY, GAF ) Lafjo]
PERE7IAY, F2AS IS i of4Ald dES
2A7F v o O]EHH%%J H|-go] Agto]¢l2
0.96~1.240] 31, 7501210 0.51~0.875 ZAFE|T) o
groldold o] dAS viE= ol APIREe] Zol=
AeHeR A 2AEoL, Ak Tl ol ie
ol F AT} A 2 7]Tte] ?:_]7] ool A
2 A}gEFo] wo U & Tier]l AFAZko] 33} A=7To] H]

|

of A7k HiEo] W ﬁﬂi LERS T

Ar 4wk 7o R AHUSS Sof oelE &4
7k AZ wjEA 4 dddto]9]o] 2.49~3.2 kg CO/LE
Lo} 2(1.46~2.24 kg COy/L)o]| H|3}| =9t} o] A&
At el =dufide] Habshal, A2 =AW A

¢

SH08 % S B wrIks wiEo] W ER
A7) OEel AOR uelth Gelo|siE F LAt
2 WL Qloto]ole] A WA o)A
o] Sl A2 o] Bk Srolglont, 2
o9e W o] & ALgRH(Tierl)o] Btth. AAgto] o]
A AISHE 9] of8lE g ATk WAl )
of ol ]3| oF 4-8u L9tch. o] 5L Gletolgie] of 4

Journal of the Korean Society of Fisheries and Ocean Technology | 321



o 7/t AL 29 A|7o] Fo} & o]l Fufol

e
<ol ool vlsh vl A7) wiEel ek

e

PR L LAV 45 JIREENS B 2 7
w SV g% ARe Utk oY Hop:
olelgt AN g% el H-gakv] gIat AR A2e
Systel LAZAE Folv] 918 wmefe shal it
SEAINE ol fojgle] SAZA Wi At i 3
VEAS eI ol Al WiEY ATt Telo] v
31 glek. webd S ojglRore] SAsks i el
S ATk Wl AT ALY 4
SR 9l 1240 St Basi

Qe sy % Surel ol Ale] gl
AR IR 7 oo AA i Abgepel wE
LAk WS o] 24 AP (Tierl)w} o] 4l ufj7) 7k
APUZ 24 b kTS B, o2l 9 AR
ARG ARESlo] T S AL WEARE I HA
Shoick. 2 Q1pe] Ak ojele] QiFo] wE LAks
HlEerelol 4 BE D A Were vhuishi A%
AZOlT e S S1e /) 2ARE Besh] 915t
of saysteict.

2 ATe] dygele) thiol 1 ofsle] ‘AR &
ArhiEe o) ol Rl Ml S 2 AS WY
Az ol Bl Hls) A AL SJulgik. B
§E QAoh A B tol 93t ol e Gl ehA AEt =
Afolgt Aupt mEEE Ao WAUSA|} o ik
o B3bw ggroz ARk tebd Wy A5
AR A Tierl o] 2 AVIA|S] HBHE B4 919
A A7 A2 A sk 2471719 Bete
2018 AASllof o Ao ghaEch Ea L AT
Foll AR Al ek WAUS A4RE SRt 4
ouj7} qlout s AES thEsk] SlalAle 2t ofg)
o Al Et 9 A1, A vRla ALgS, B, of
T, 2] Aol T S A b AT, b
B A AR Bl TS S 5 i ARAS
Aupe} A RS AL R ek ul @A 29
F A 28 FHEA, GV Sl e e
o A3t fFo] WA Aoz Wk

S ATEA S A 8ste] 7]ek Aalolg)

322 | The Korean Society of Fisheries and Ocean Technology

Ab At
oo 20184 FpAlatslel
R20180419] #9102 et oA7-el]

2
)
)
£

References

An HC, Lee KH, Park SW, Park CD and Shin JK. 2007.
Assessment of fishing power of common octopus (Octopus
minor) trap fishery. J Korean Soc Fish Technol 43(3),
176-182.

Bang CH, Jin BB, Lee JK, Yoon WW, Choi EH, Jeon WR,
Goh JY and Kim SH. 2008. Study on emission
characteristics of greenhouse gases by continuous
measurement at the incineration plant. Proceeding of the
46" Meeting of Korean Soc. for Atmospheric Environment
4, 263-265.

Bong CK, Park SJ, Kim YG, Lee IH, Lee HK and Hwang UH.
2011. A study on the calculation of GHG emissions from
general ships by Tier3 method. J. Korean Soc. of
Environmental Engineers 33(10), 701-708.

Bong CK, Park SJ, Kim YK and Kim YK. 2011. Development
of statistics system on greenhouse gas emission from ocean
going vessels. Proceeding of the 53™ Meeting of Korean Soc.
for Atmospheric Environment 10, 149-150.

Cho IH and Lee HK. 2010. Comparison of Tierl and Tier2
for GHG emission analysis from marine vessel in terms
of climate change. Proceeding of the 50" Meeting of
Korean Soc. for Atmospheric Environment 5, 186-186.

Choi SJ, Kim PS, Park SK, Park GJ, Kim JS, Kim JH and Son
JH. 2014. A study on the methodology of greenhouse gas
emission estimate based on classification of emission
source from domestic fishing boat. Proceeding of the Joint
Meeting of Korean Soc. of Climate Change Research in
2014, 1-184.

Choi SJ, Park SG, Jang YK, Lee HK, Hwang UH and Bong
CK. 2010. A study on the greenhouse gas emission from
ships in Korea. J of Korean Soc. of Transportation 28(6),
33-42.

Choi SJ, Park SG, Park GJ, Hong YS, Lee HK, Bong CK, Park



SJ, Hwang UH, Jang YK and Lee HJ. 2009. A study on
the methodologies for estimating greenhouse gas
emissions from national fishing. Proceeding of the 49™
Meeting of Korean Soc. for Atmospheric Environment 10,
229-230.

Chun JK and Kim BS. 2012. The measurement method of CO,
emission for construction equipment using ZigBee
Sensor. J. of Kor. Soc. of Civil Engineers, 32(2D),
167-174.

Han IW, Kim GD, Kim YS and Lee GH. 2016. Basic research
on Green-House-Gas emissions from the fishing boat in
the littoral fishery. Bulletin of the Institute of Fishing
Technol Chonnam Nat. Univ. 9(1), 64-98.

IPCC. 2006. 2006 IPCC Guidelines for national greenhouse
gas inventories. 2, 3.57-3.67.

IPCC. 2007. IPCC Fourth Assessment Report : Climate
Change. 30-33.

Jung BW, Jung JH, Lee JH, Choi YN and Heo GS. 2010.
Evaluation of GHG emissions inventories from
environmental facilities in Daejeon City. Proceeding of
the 50™ Meeting of KOSAE (2010), 487-488.

Kim, HJ, Yeo MJ, Kim YP, Jang GW, Shin WG, Lee MH
and Choi HW. 2012. Comparison of the CO, emissions
estimations among Four Tier methods for the facilities
from different industrial sectors in Korea. Climate
Change Research. 3(3), 195-209.

Kim JY, Kim HJ and LEE JH. 2018. Analysis of
greenhouse-gas emission from the major fisheries’ fishing
activities. Bulletin of the Institute of Fishing Technol
Chonnam Nat. Univ. 11(1), 16-24.

Kim PS, Kim JH, Son JH, Kim JS, Choi SJ, Park SK and
Park GJ. 2014. A study on the mehod of estimation
the greenhouse gas emissions base on the classification
of fishing boat. J. of Climate Change Research. 5(4),
301-311. (DOI:10.15531/KSCCR.2014.5.4.301)

Kim SH, Park SW, Lee KH and Lim JH. 2013. Characteristics
on the fishing performance of a drift net for yellow
croaker (Larimichthys polyactis) in accordance with the
thickness of a net twine, J Korean Soc Fish Technol 49

(3), 218-226.

Na KH, Song IS, Choi SL, Yoo JI, Park IB and Kim JG. 2012.
The development of emission factors of greenhouse gas
from middle and small-scaled RPF incineration facility
by concentration measurement and fuel composition. J.
of KOSAE 28(4), 423-434.

National Institute of Environmental Research (NIER). 2014. A
Study on the development of air pollutants and greenhouse
gases emission factor and emission estimation from the
domestic coastal shipping. NIER-SP2015-048, 26.

National Institute of Environmental Research (NIER). 2015. A
study on method of emission estimation of air pollutants
from the domestic coastal shipping. NIER-GP2015-219,
1-7.

Oh TY , Seo YL, Hwang KS, Cha HK, Jo HS, Hwang BK,
Kim BY, Kim SJ and Lee YW. 2017. Change of relative
fishing power index by technological development in the
offshore red snow crab trap fishery. JFMSE 29(5),
1640-1647.

Park CD, Jo SG, Kim HY and Park SW. 2013. Mesh selectivity
of gill net for swimming crab Potunus trituberculatus in
the western coastal waters of Korea, J. of Kor Soc Fish.
Tech 49(2), 106-115.

Park JA, Gardner C, Chang MI, Kim DH and Jang YS. 2015.
Fuel use and greenhouse gas emissions from offshore
fisheries of the Republic of Korea. PLoS ONE 10(8):
¢0133778. (DOI:10.1371/journal.pone.0133778).

Rhee YH, Kim YK, Lee JY and Jung WS. 2010. A study on
the measurement method for greenhouse gas (GHG)
emission factors of diesel locomotives. Proceeding of
Kor. Soc. for Railway 10, 1569-1572.

Shin DW, Jang WB and Lee JH. 2016. A quantitative analysis
of greenhouse gas emissions from the korean offshore
large purse seine fishery. Bulletin of the Institute of
Fishing Technol Chonnam Nat. Univ. 9(1), 50-59.

2018. 07. 27 Received
2018. 10. 02 Revised
2018. 11. 13 Accepted

Journal of the Korean Society of Fisheries and Ocean Technology | 323



