ISSN 1225-827X (Print)
ISSN 2287-4623 (Online)

J. Korean Soc. Fish. Technol. 51 (4), 614—623, 2015

http://dx.doi.org/10.3796/KSFT.2015.51.4.614

a’ FISHERIES
8 TECHNOLOGY
www.fishtech.or.kr
{Original Article)

UX AN WARE LA WEY A

".o|dE? 0|52 - AlIES?
ShilL a o AlA st Aty star ok |4 ek

Estimation of Green-House-Gas emissions from domestic aquaculture farm for

flounders
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This study aims to estimate the Green-House-Gas emissions from domestic farmed flounder in the southern sea and Jeju-Do,

where is mainly produced, by the assessment of energy consumptions and GHG emissions from domestic fish farms for

establishing reduce standards of greenhouse gas from a sustainable perspective. It needs to analyze such GHG emission

components as feed, electricity, fuel, fixed capital, fish respiration, and liquid oxygen in two locations by 4 stage running

water type farm size of small, small and medium, large and medium, large scale. The result showed that the mean GHG

emissions were 36.83 kg-CO,/year in the southern sea and 24.33 kg-CO,/year in Jeju-Do, respectively, in the stage of

production per fish 1kg at 2 locations and farm size from domestic farmed flounders, and it will give to be useful for policy,

planning, and regulation of aquaculture development with establishing GHG reduction standards.
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el ol AlElAel AgAelm ARhta Qlrh 4% vk TEmE YA A 27] A% gol
(Tyedmers, 2000). $Fo.2 hgof vjal= QI 252 ol AR EIL FANE o Jlo] SAoIth SRt
e Hashom Folis Zo] ghat Baoly,, Tl (2006 whE AlA] SR} b e A
7Fedt aEFolal 279 0360‘&# z|aglstolof = < A7) AEARA A 23.5%E AAIshH S WA=
7 ZehA AE7FseE A o] ARt Al AR AR A2 22.1%E ARAIRHHAL BRglct A |
& o] 7ek wego] Eojof & Zlofrh ehuty| glo] A Als 7RAPdolEaL slglo, Jtole fH] s
% 7Fs7d (SuStalnablllty)oﬂ o et A2 offul Al A3 O HHZo ot@”o*oﬂﬁ 7S skl AL Ytk
A7 HlE So] BACR ok Ak Vst 9 A =GR FARE A e e &
LV] A ol AR So7l= AR Y sfelrlger Esh] flste] WA, Alas gl

Qb olluA] TS Antsh= Fefol™ (Spreng, 1988), AR, S-S SR SEE MY Sl ekl
ojrteleta, wEh optel e, HRERe R T 24T} At Eﬂ S PR P HlEeR AT 29
0] Wi B A 2uelet sfiof A delel vl ole Faskele] e HAAE AdEs] 9
AR S AR =] ek 5} f%‘roi#ﬂ G AAE] TRkl skl Stk

ul=g, Ay, 2ol 5 Ak ARl s A weofabs] FA ool SR ARsALE A A
b, vieAbR, oFA AJLE o] 2ol mix= 9 =0 Wi, ARA7Y] S8 L9 AAA LR of
@ 7RE EEs) dsial glo, vk wiEtt=s o Aefste] Arrgsl= Al olE Sl FA
WE GO, A&7EsTE e Y 5 ol A AR ANl HlEeE Hasfstal Aoy A
s w=skal QU (Pelletier and Tyedmers, 2007; ARgOl QB A S-S ARE 4= Qi olfE 7HA
Colt et al., 2008; Ellingsen et al., 2009). L& }, -2 a1 ek wheba] oFA AAIBE 7)< fdto] tlsle] 43
Heloll s ik, S8 b4 ol ol SAee olake) aplibilel ke oA ek 9 Sk
W7k A7k A0l Gl MO, 20139 o)F Hha ] WiERS P4 4 o Welew mejd 4 vk
2 o hEto] WlH A9 4ak] ERvI] S el 2 Aol A ok WA Ael oee
of SelEith, olo] B4 A LA AEVE A AL s 944 SAPRS Ao
de flste] ikl High ollvA]l ARSR:, =7k FAol A WAshE AV Bl APYs e,
&S 5 712AR FEIF Al Aot & Ao Ayl 2 dSE A 5

A S8R FAdel 7S 1] AR A A ] A, AR o] 28 e R e
1990t o], &7 a=24] oFAold e 1981

SHkell =3 1570 wiRte] AR 1980 H} el 50 = U EhA
AoR ZrkeHlaL 1990 o)l 5710 7)akg4] R| QAR A
2 Folultt (Choi, 2012). olef o], {A| 4] 7] Uz] oFAR} ERA H|EEE AP Yx|OFAIAR] FEi

42 WS QL WA Bolid S ) P 7} chepelan REE ARl dele] 15 4g @
ﬁimﬂji::rh* ‘E;’i lf“’ijﬁ O‘illg*j; ejsto] wajolat AFA .02 Liro] Abgalgit. B3]
e TR PR A O 2 el 39 ) 94 34 (NERDL, 2006)
e o] 71 AN SR BASKL BN T & oo e e sjeele] A5 (1650 mo]
= A el MAS AR eR AR 0 g g (1,650-3,300 ), FUiTEE (3,300-4,950
E]—JIE_ Xo]'ﬁ% 7]'X]—]—l %X]‘ﬂ', /\}"’g\‘ ‘/Fi ﬂoﬂ TLJ?J;‘ST E‘EH mz)’ EH_FFE (8,250 mz)‘q 4 E].ﬁli XH?_FT‘O]_O:]];} lﬂ
AES HaR 3it) 5, FAlE x| dlE 35t B AFRS 9)5) Hx] oRAlARO] HjlZ ] Bes
= Al E T v, %E%fl%ﬁi 21E 71AEA AbE, A7), 9= 1A 2pAk o] A & Sos 1
AEE 3ddh= A7IAA, dAo] Holg Hyksh= A} l“}s} Dﬁ - l:ﬂ—_,] oLE‘O_ aH%&ko] mjn|akel ot
o > ou& jE o = [€) o T ==



Panel on Climate Change) 7}0]1:11}0 oA AAEtaL Q)
= APIHES ARSI 2006 IPCC 710 =afelof A
Tier 1, Tier 2, Tier 39 37}A] APGHPHELS- A A|5}
Qe Tier 12 &7} g vlEAF7} QS 1 ARS-
Sk WHolu, Tier 2= =77} A HiEAG7E 3= ]
AR} HloIT Tier 38 AR 7, Ak 714, 2
s 23, A 7=

m rlr

S AR W, ] 14 Soll o
gto] =7F Al Ak=7t QS m ARE- Zhs ek W ol
(IPCC, 2006).

A ey iR Aol Bagk oy &
o] HiEATE skl ATkl e SAR, ob4
SPEA| groF IPCCoflA Algshe 71 viEATE ©l
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9313l Q)= Zlo|t) wheha] Ao A= IPCColA]
A Boh= 7|2 vjEAE o] 8ok Tier 1 WS AF
%—3]’ Etg HH%

It} Tier 1 HPHL AR A|EFo] A

H]Oﬂe X Hﬁglﬂ‘l‘co AR

2L

M

el IPCC WA 48 91 el
WS A APgREh S AR o X9
o

=l quor A= (TOE— %ZﬂOHLﬂ X]7HL [EA0]| 4]
A

Ag=el EH{Z} 27F ]-’F% —i%ﬂﬁlﬂr (Lee et al., 2010).
S Qlmol vk g
e 7leom oy dm 4 100%A@§ LeR
of ght}. =7k 54 CO, HHgﬂ%IT-‘EP o G AR E
AREShE Aol AL AldgE|ofo SEA|RL IPCC] 3
718 ARE vge R wiEEe 285k B3t A
2ol EgHE o]l WE BhAT) 100% AbslE o] Zb7)
CO,9F CHy Al3lel= 2107 Slo] 3 g uijs) A
= LAlsstd ool ol vepd 4= 9l

2002 =

=

Y.C0, + Y ,CH, @)

Y100, =1 x0.85(kg/l) x 43TJ/ Gg x 10 x
74100kg/ TJ + 1 %< 0.85(kg/l) <

43TJ/ Gg < 1075 x 3.9kg/ TJ x 21
©)

&5 & A, B He 085
kg/l, A =TI 43 TI/Gg, 4+ CO, HiEAlT=
74,100 kg/TJ, 7-¢- CH, wj&A14= 3.9kg/TI, 10 6
S Gg& Kg& vL7] 98fA] AREEl Zolar, ofefo
CHy wiEAsol a7l 218 CHy2] GWP =x]o]m,
e LAVIAE Eha viETFo R HAJS] 95 AR

wolzl grolch

my

a2 o

=
N
7 4] EE2\PA (NFRDI, 2000)0] 2/}, %
A 3 FAL TR Q7 AR 4l o]

O Table 12} 2t} dafjoto] 245k Y

A FAFZO] L ARR AH|RRS Aqfil QFAo]
126,100 kg, Z43F5 oFAlAfo] 179,625 kg, Zthifi
oFA1Ao] 286,375 kg, thiti oFAlAfo] 808,000 kg &
Lebstth Algeeol gt A qfRel] ket
172,900~819,000 kgo = %HOLH;L H|wako] 29% T
135kl QJQlrh @ AIZEA AP IE (Colt et al., 2008)0]]
oI5k, AR kg EFA HH%E&% 3,300 g2 AA|E o]
AT wEbA, HA O] Abm AH|of| W Bhar v
wofiete] ARt AaqfiL Aol 416.1 tCOY/H, F4
TR FAEFO] 592.8 tCOy/H, FTaF Aol
945.0 t-COy/d, thyFit A1 o] 2,666.4 t-COy/H O 7
AP E|Qleh. Al 9] 79, Al Axlof whE gAY
R0 A oFAIA o] 570.6 t-COY/, AR OFA]
zlo] 815.3 t-COy/H, 2 15 9FA1%Fo] 1,308.9 t-CO,/
|, o oFAlRbo] 2,702.7 tCO/H o2 AFYE Sl

j_oL
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2] oFAlofli= k7], HRQ W A 5 Ay &
lo]] whE b4 wiEEES Table 29F ). |2 9F4 3
Z#]ZA4 (NFRDIL 2006)° &Ja}t, oFa] Ao} oF4)
g I EE A RE A7 oFAgel 23,6234,



Faatw oFAge] 357247, FritE Aol
59.485749], Tl QFAAPo] 85245 HYUOE LiEheto
u], o} 2006\ A7) 8L |EO R HHTHS TS}

FATrm Ao 4363 t-COy, ZTTHEL FAIgo]
730.2 t-COyY/, T4t oFAl%Fo] 1048.8 t-CO/HO 2
A}, Ao 7

F W WIS A

= (el
otk A oln} e o7 A aH]Re Yalore] Ao o] 418.8 +:COY, Faifl %FAE] 6362 t-COY
Z3pE OFAIEFO] 609,855 kwh, FAGlE OFAO] |, Z5H0 9FA1Ako] 1063.1 t-COY/Y, TiFfi QFA1A
928,316 kwh, 20|51 oFA1A}o] 1,553,605 kwh, ThiF o] 1525.8 +:CO/E 0.8 AFgE 9Tt
I GFARo] 2,231,500 kwhi AlcbE|Qlck Ala=w=e] 7
Folls Aaqti, SR, SR, et oFAlo] 5
7¥7F 891,105 kwh, 1,353,625 kwh, 2,261,829 kwh, g3 OFAA] Kol = olm Aulo] mE EhA )
3,246,434 kwhltt. = Ao wkE gk ek g AP Aik= Table 33} At} {1 oF4] 3254
sy 9 eaujEA R E ALl (KEMCO, ZIA4] (NFRDI, 2006)] ©Ja}H, A|ojat QFAA; frd
2013). A5l ek 0230019141 77 Fvle] Ha= Y& A & dxks 248 4= glkar
AREEE (M) 7158) 1 kWhig B4 vk 0.00047 7|%dkal ik uhekA, X1°—1ﬂ 2AFRE F-5FH]9] Hat
t-CO, It} e 7ML SRHAY §50] (LYY 51 7I)E
wheba], WA Aol e Amle] mE g vjE Abgatodct
2 Jofiotof] gt Aqfil QFAIAo] 286.6 t-CO,/Y,
Table 66. CO, emission in consequence of feed consumption
Co, .. S Farm SM Farm LM Farm L Farm
ermission (1,650m2) (1,651~3,330n2) (3,301~4,950n2) (4,951~8,250m2)
Feed consumption(kg/yr) 126,100 179,625 286,375 808,000
Southern Sea () " mission(t-COvyr) 461.1 592.8 945.0 2,666.4
IeiDo Feed consumption(kg/yr) 172,900 247,050 396,625 819,000
gu- CO; emission(t-COy/yr) 570.6 815.3 1,308.9 2,702.7

% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water type, L: Large

scale running water type

Table 67. CO, emission in consequence of power consumption

CO, emission S Farm SM Farm LM Farm L Farm
(1,650m?) (1,651~3,330m’) (3,301~4,950m?) (4,951~8,250m?)
Power consumption(kg/yr) 609,855 928,316 1,553,605 2,231,500
Southemn Sea () " emission(t-COvyr) 286.6 4363 7302 1,048.8
Jeju-Do Power consumption(kg/yr) 891,105 1,353,625 2,261,829 3,246,434
CO, emission(t-CO,/yr) 4188 636.2 1,063.1 1,525.8

% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water type, L: Large

scale running water type

Table 68. CO, emission in consequence of fuel consumption

CO, emission S Farm SM Farm LM Farm L Farm
(1,650m?%) (1,651~3,330n) (3,301~4,950m7) (4,951~8,250m?)
Fuel consumption(kg/yr) 16,620 24,930 41,550 83,099
Southern Sea (3 " ission(t-CO/yr) 40.6 60.8 101.4 202.8
Jeju-Do Fuel consumption(kg/yr) 1,867 2,800 4,667 9,333
CO, emission(t-CO,/yr) 4.6 6.8 114 228

% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water type, L: Large

scale running water type
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iz HRdE 7] 0.8200]907

AFms olnrt Ao

4.6~22.8

HAjo]

, 174,975 kg 2 39,975 kg, 5
0,875 kg, 291,625 kg 2! 66,625
| zFzF 41,750 kg, 583250 kg 2
133250 kg W7pE|Qlch. C1ela @AvbA
(Colt et al., 2008)0] ©|&}H, 17k &, Zoe|E, Zajs
g & 21 Apike] FAlof whE kg'd §haAr HiETR A
o] 166.7 g, A ET} 7.5 g, ZefAElo] 200.0 g&
AlElo] Qlek. wet, W, 2ae|E, Zepad
ApAbe] HAjo] w2 BhA HiERR Aqfi QFA)Ao]
7.597 tCO/\, 2275 SFA1 o] 11.395 +-COy/Y, 3
i RAPgo] 18992 tCO,, Tt oFEo]
37.984 t-COy/A 02 A= Tt

k
2

A

f

A

L

a7

o=

o) S50l uhE v WSS
=712 10 g, 200 g, 600 1
slo] 20 oA EEE
T "2 AS ke Wb
330,408 mg-Oy/kg ©]30m, o] 2L
AZE Bl HiEERS 0.04~0.26 kg CO,/kg O =
@it} (Table 5).
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Table 69. CO, emission according to corrosion of the fixed capital such as facilities

CO, emission S Far[r; SM Farm . LM Farm . L Farm ,
(1,650m") (1,651~3,330m") (3,301~4,950m") (4,951~8,250m")

Facility amount(kg)
Steel goods 8,350 12,525 20,875 41,750
Concrete goods 116,650 174,975 291,625 583,250
Plastic goods 26,650 39,975 66,625 133,250
CO;, emission(t-CO,/yr)
Steel goods 1.392 2.088 3.480 6.960
Concrete goods 0.875 1.312 2,187 4.374
Plastic goods 5.330 7.995 13.325 26.650
Total 7.597 11.395 18.992 37.984

% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water

type, L: Large scale running water type

Table 70. Oxygen consumption and CO, emission of farmed fish with its respiration measurement

Fish weight (g)

CO; emission

10 200 600 1,000
Oxygen consumption(mg-O,/kg/hr) 458.9 248.9 127.5 62.8
Oxygen consumption(mg-O»/kg/mo) 330,408.0 179,208.0 91,800 45,216.0
CO, emission(kg-CO,/kg/mo) 0.26 0.14 0.07 0.04

* mg-O,/kg/mo=mg O,/kg/hrx24(day)x30(month)
* kg'COy/kg/mo=mg O,/kg/mo*0.8/1,000,000
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Table 71. fish farmed capacity conversion by individual mean weight growth in the southern sea

Total body weight according to fish farmed type and size (kg)

Month Mean growth (g) S Farm SM Farm LM Farm L Farm
(1,650m?) (1,651~3,330m?) (3,301~4,950m?) (4,951~8,250m?)
1 145 747 1,120 1,867 3,734
2 20.4 1,033 1,550 2,583 5,167
3 45.6 2,271 3,407 5,678 11,357
4 110.5 5,411 8,116 13,527 27,054
5 180.8 8,700 13,051 21,751 43,502
6 270.4 12,784 19,176 31,959 63,919
7 360.8 16,753 25,129 41,882 83,764
8 404.5 18,440 27,660 46,101 92,201
9 430.2 19,249 28,873 48,121 96,243
10 450.8 19,789 29,684 49,474 98,947
11 465.6 20,046 30,069 50,115 100,230
12 490.8 20,716 31,075 51,791 103,582

3% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water type,
L: Large scale running water type

Table 72. fish farmed capacity conversion by individual mean weight growth in Jeju-Do

Total body weight according to fish farmed type and size (kg)

Month Mean growth (g) S Farm SM Farm LM Farm L Farm
(1,650m?) (1,651~3,330m’) (3,301~4,950m’) (4,951~8,250m’)
1 30.6 1,943 2,915 4,858 9,716
2 504 3,128 4,692 7,819 15,639
3 90.2 5,468 8,201 13,669 27,338
4 175.7 10,397 15,596 25,993 51,986
5 2456 14,180 21,269 35,449 70,898
6 332.6 18,723 28,084 46,807 93,615
7 4252 23,323 34,984 58,307 116,614
8 505.3 26,988 40,482 67,470 134,940
9 609.3 31,664 47,497 79,161 158,322
10 698.8 35,308 52,962 88,271 176,541
11 770.9 37,840 56,760 94,600 189,200
12 837.5 39,902 59,853 99,755 199,509

% S: Small Scale running water type, SM: Small and Medium scale running water type, LM: Large and Medium scale running water type, L:
Large scale running water type

s =Y off AT FAF 2AF ARE HIFO R FH YA

Ao sl FAR P ol AAe] g viET 1030}21/3.3 nrolQ1a1, Hat AEE2 82%3ch AlF
S Helide ARERRe] Alkte] Bazlolt) ol Aoje] S5 QA2 12711133 nrol 9L, Wt A
upel, WA oA 2434 (NFRDL 2006)0] A|A|El S8 75%300. Table 63 79] ¥ A=t AR
A gt A Amel AEE, TR ASEES ] Table 59] kgt &1F e &g 4-8sto] A
Agsto] FAAS B FAH e F AR ¢ Sol e AR gk viEeE Abdsioinh A
AFegltt (Table 6, 7). ofu] W3l A2 59 <1t AR PRt o Bha vilERRE welieh A9 A
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Jegli OFAIZE 12,54 t-COy/E, FAafi oFA1AF 21.81
+-COy/d, ZUj7ti OFA1AF 36.52 t-COy/M, TRt OFA]
2 7271 t-COy/dolgl o], AFo] Ao Al of ROL
21.76 +-COyYM, STl OFAIAF 32.64 +-COyM, 3
TFroFAE 5439 t-COy, T oFAlR 108.78
+COyd o8 AR lT) (Table 8, 9).

=

YA AT F AR, A, F7 ARolR 9 A
A0] Siao] OfFt ERAIARE ol T uhAA
2012 olahikam Tha &L Table 107} 2e. o
Ak AHjERe A|ofuh AR Hat 27] dhe,
4y Ak AVE W g Ak WA o
A A AR A ATk Aol R
3 ogbakae] Au[FFe AqhE Aol 7,500 ke,

T FAGOl 11250 kg, FTHar FAPgol
18,750 kg W THFM oFA1Alo] 37,500 kg Q.8 FAFE] Q)
T}, A7k AP (Colt et al., 2008)0] ©Ja}H, W3}
A0 kgt B HiETR 1.78 g0 A|AE o] Qlrh
whebs], HBhpka Ao whE A WiERRS ikl

1—0]11

?EHT_FE %“—VJ"Jl 1,832.03 tCOz/Li, I BT

4,028.77 t-CO/FI 02 LERST] A=A |z l

of shwal, wha djER A Azl F G e

O3 3, 2 R,

P B o

[e}

ZeqfHL oFA]
23.12 tC

Sl A, %ﬂﬁ%ﬂ
| ZHF 1,023.41 tCO/Y,

1,502.32 t-COy/\, 2,456.83 t-COy\d, 4,398.17 t-CO,/

o

! —

= Upepde),
b, Table 67} 70 A|A1%) A4t} #1522} Table 11

120 AP g viEs ARERE g4 1 kg

RAFSHEE] S B ALY
welore] 9 92 1 ket wha

XH>1 36.9 kg-COy/Y,

St FA
S, 2ot kAR 35.4 kg-COL/d

o}oj‘l‘/} (Table 13).

Bl

O s pr OFA]
o] 36.1 kg-COy
1:]1775 OFA] 2}
] 389 kg:CO/A02 APEICE A720] Ao 45t
HOFAIRLO] 25.6 kgCOY/W, AR OFAIAFo] 25.1

ofAlglo] 0.013 t-COyYl, At 9FAAo] 0.020 kg:COy/H, ZoiqHi ofAl#ko] 24.6 kg-COY/Y, Tt
t-COyY Y, StlqFt 9F21%)o] 0.033 tCOy W, thaFit &F AFAIAFo] 22.0 kg'COy/ L2 A Tt
A12Fo] 0.067 t-CO/ L2 A ATt
Table 73. CO, emission produced by farmed flounder in the southern sea
CO, emission S Farrr; SM Farm . LM Farm . L Farm .
(1,650m") (1,651~3,330m") (3,301~4,950m") (4,951~8,250m")
Month (kg-CO»/mo)
1 194 291 485 971
2 269 403 672 1,343
3 591 886 1,476 2,953
4 758 1,136 1,894 3,788
5 1,218 1,827 3,045 6,090
6 1,790 2,685 4,474 8,949
7 2,345 3,518 5,863 11,727
8 1,291 1,936 3,227 6,454
9 1,347 2,021 3,368 6,737
10 1,385 2,078 3,463 6,926
11 1,403 2,105 3,508 7,016
12 1,450 2,175 3,625 7,251
Total(t-CO»/yr) 14.5 21.8 36.4 72.7
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Table 74. CO, emission produced by farmed flounder in Jeju-Do
CO, emission S Farrr; SM Farm . LM Farm . L Farm .
(1,650m") (1,651~3,330m") (3,301~4,950m") (4,951~8,250m")
Month (kg-CO»/mo)
1 505 758 1,263 2,526
2 813 1,220 2,033 4,066
3 1,422 2,132 3,554 7,108
4 1,456 2,183 3,639 7,278
5 1,985 2,978 4,963 9,926
6 2,621 3,932 6,553 13,106
7 1,633 2,449 4,081 8,163
8 1,889 2,834 4,723 9,446
9 2,217 3,325 5,541 11,083
10 2,472 3,707 6,179 12,358
11 2,649 3,973 6,622 13,244
12 1,596 2,394 3,990 7,980
Total (t-CO»/yr) 21.8 32.6 544 108.8
Table 75. CO, emission in consequence of consumption of liquid oxygen
CO, emission S Fam; SM Farm . LM Farm , L Farm ,
(1,650m") (1,651~3,330m") (3,301~4,950m") (4,951~8,250m")
Consumption(L/yr, kg/yr)
Liquid oxygen 7,500 11,250 18,750 37,500
CO, emission(t-CO»/yr)
Liquid oxygen 0.01 0.02 0.03 0.07
Table 76. Total CO, emission produced by each components for flounder in the southern sea
CO, emission S Farm SM Farm LM Farm L Farm
(t-COy/yr) (1,650m?) (1,651~3,330m’) (3,301~4,950m’) (4,951~8,250m?)
Feed 416.1 592.8 945.0 2,6066.4
Electricity 286.6 4363 730.2 1,048.8
Fuel 40.6 60.8 101.4 202.8
Fixed capital 7.6 11.4 19.0 38.0
Fish respiration 14.5 21.8 364 72.7
Liquid oxygen 0.01 0.02 0.03 0.07
Total 765.41 1,123.12 1,832.03 4,028.77
Table 77. Total CO, emission produced by each components for flounder in Jeju-Do
CO, emission S Farm SM Farm LM Farm L Farm
(+COyyr) (1,650n’) (1,651~3,330n7) (3,301~4,950n7’) (4,951~8,250nm")
Feed 570.6 815.3 1,308.9 2,702.7
Electricity 418.8 636.2 1,063.1 1,525.8
Fuel 4.6 6.8 11.4 22.8
Fixed capital 7.6 11.4 19.0 38.0
Fish respiration 21.8 32.6 54.4 108.8
Liquid oxygen 0.01 0.02 0.03 0.07
Total 1,023.41 1,502.32 2,456.83 4,398.17
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Table 78. CO, emission in consequence of 1 kg production by location and size for farmed flounder.

€0, emission (t-CO/yr) (18,61‘:5?10;112) (1,6851\1/I~3F,§131n0m2) (3,3L01\144F,315m()mz) (4,95112?;10@

Southern Sea 36.9 36.1 354 389
Jeju-Do 256 25.1 24.6 220

TR o] follA] oI+t of5F 1 kg ¥k wlj&=F At A 1 kgl B B E5RS WHat 24.33 kg COy/H o2
S Wy, ApAoR oAt Fojo] A9 4.1-45 ARYEIQlom, Bt ks -Eluhet ofAakle] &
kg'CO,, 7HFefolAl oFAlet ool 9 3.0~42 A7 TFE7)E A 5 oA el A 9 AlE 5=
kg CO,& HIalE v} Ql=d, ZA|7Ee] Ajola B ¢ Hel 284 o= 7|gEct
o] Aapel= i zolE YERHQICE (Pelletier and
Tyedmers, 2007; Ellingsen et al., 2009). “L2{1}, Colt et Ab A}
al (2008)0] T Lugh GAIEE Tn oo STl RAAEATAR
L Tl L OV ke R RO Y onisn 2 s A0kt b
A Aol 23.93 ke COML W FEmd 2 gae) Agle) ofef fREdon, B e
301 32.50 kg COEE UL 16 §7F 2000 = ey 91 gsto) 241 AsieId SR BYSIIY
A=) Aol ARt HMeE yEeleh Eg = 7 ZPAE ek
ofA]  AgE WHole] HLm A4 A
18.33~19.39 kg'COyH o & B Al HT= Tha Wk
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