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Tab.1 Amount and composition of fuel consumption of motor fishing vessels in China
e fishing boats

Bl s [ERER e PN B A OB FREE A

FHoftoite iy

o s . . o - other fishing
fishing motorboat marine fishing  inland fishing auxiliary fishing aquaculture

boats
boats boats boats boats
8 (718 boats 57.7 20.7 17.3 2.3 16.1 1.3
5 EECE (% ) percentage 100 35.9 30.0 4.0 27.9 2.2
i3z (7 t) tonnage 780.7 564. 1 72.2 66.1 63.8 14.5
5 EECE k(% ) percentage 100 72.3 9.2 8.4 8.2 1.9
% (i kW) power 1764.8 1 260. 4 173.0 117.9 175.6 37.9
5 EECE b (% ) percentage 100 71.4 9.8 6.7 10.0 2.1
C o EL 3 t
FERARS T 0 790 610 40 60 30 20
fuel consumption
5 EECE (% ) percentage 100 81.0 5.1 7.6 3.8 2.5
YAy i vy t
PR T O 1151.1 932.5 58.3 87.4 43.7 29.2

standard coal equivalent

KRR R FREVKOTIRERTT IR BRI AU B R . AU T B XS
ERRWRK IR AT KSR RS . ook IR IRAE A T A SR 1 BEAR 1 DL AT S o
ZR AT R BRI ARSI AR A, G RS A B T E, HES K SR REAE (35
X REVR AR BE A X EAR, AR SRR T 2) o K= SRIEREFE B 20 362, 1T thRifE i

R2 KFFEERERMAK

Tab.2 Energy consumption and composition of aquaculture

FRAREA FEROTY RPHELRR(B k) BBFECT CARED) HH (%) i
culture model output unit power factor energy consumption percentage remarks
CUFRHOKIBIEFRE 1 350.8 J7 t KL SR
s 133.2 J71
M 1484.0 0.37 221.8 61.3 A A .
pond culture freshwater ponds 13. 508 min tons, seawater

ponds 13.32 min tons

AIHEOR LT FRA 13.4 5 e Kk Tk
. Ir_ﬂﬁ%ﬁ 22.1 8.66 77.3 21.3 ?%Egjﬁ_t .
industrial culture freshwater industrial culture 134 000 t,

seawater industrial culture 87 000 t

B
GRS — — 51.9 14.3
cage culture
KATrHH _ _ — — PAFRFE M F 32 main of culture vessel
raft culture
RS B B B B
enclosure culture
AMED S BV 3, T RARAE B AR A1, REUR
THFERD DRI A HERY 5% it
BENES T . . i 51 based on beach, fence. mainly relay on natural
other culture ' conditions, little energy consumption, and is

estimated about 5% of the total value of pond
aquaculture
A1 total 362.1 100




474 Koo

% ik 35 4

MBEREZSHIE , WIS FRGE T A2 7 R HEREAE
di IR REFE GV Y 61. 3%  FLUOR T 1575,
i 21. 3% ; AR I 58 AN R 55508 ( AR B i i)
HIRERE S 14.3% .

b R AEM) R A B Wl A = s
TR S AT SRR TAF 3 S S 1 AR FE 45

F 51 H 66% 21% F 13% , 3 [ kA 7= RE IR
JHFEE N 1 7540 J7 bR (3R 3) o i P A
7 P A2 A LUTHARRATI O 3, FERE I 22 5
TR 1B F AR B LA B KR A
NI, R EEHAR T 5 20 b in T 2 B il
B SE, BETRIHAE S ARV

®3 B AEFFTIHEEREREN

Tab.3 Structure of energy consumption of fishery production

KT A5 KT FRAA K &t
fishing aquaculture fish processing total
FHEAEFEIE R the main forms of energy AV fuel oil H, electric iy 4 electric, coal —
PrE P fERE( 7 t) standard coal equivalent 1151.1 362.1 240.8 1754.0
L H (% ) percentage 66 21 13 100

TR 97 b 2 folb BB FE W F2 14, FLRE UE A
R AR, 7 i 5 REFERY O R AT, i A=
PR L P R AE SN 0. 73, Hid g VR N
0. 82, NFfH#H5 4 0. 26, MFRFEM A 0. 11,
B A AR R R . WS REFERY C R
AT AR AR 7 B PP {E BEAE SN 0. 84, Forifg
WA 0.98, R4 0. 12, 255 28 77 W
0. 11, TRV A SR P RE AR = o
1.2 HKEEVHERRR R4S

KEFIRABHARA AR
TR, P i v 0 5 B RS A 75 A o B o5 R
BROKTEIR, BFE R s SR A AR e B
SRR R KR 10 ~15 m’/kg, kBT 1k
FEHE N K T 5 58 BN 1 7K 1A A 2 180 ~
270 m’/kg, LASLHER, T B IR 7K 5% 5 5t FH 7K
25202000 fZm* (%4),

x4 RKEEFERAKE

Tab.4 Water consumption of fresh water aquaculture

WAL Bt
pond culture facilities culture
| 2 3
AR m /ke) 10~15 180 ~270
water use efficiency
FE(J7 t) output 1350.8 13.4

FHKE (1042 m®)

water consumption

FKEATH(10 /2 m*)

estimated of water consumption

TE : BOAL 7778 A A5 40K B T IR B R K B K MB350

Notes ; Facilities aquaculture include water-change industrial culture

135.08 ~202.62 24.12 ~36.18

200.0(159.2 ~238.8)

and flow-away cold-water culture.

7K A0 T AL SR EAREER U K. 1
KA T AR DA B 6 £ R 5 o AR KR F2
ST K L B ARIHEEK A K IR K SE 3 i, AR
R+ TS Y O R A, M KO JE B K
U5 TR ESTE ARG 7.2 07 6, B UK R 2
7130 ~190 /2, m*,

R SR ) FEE B R
K SR Ak A v s SO = 1 DR i 25 )
G BRIZFANS GRS Z A1, 37 FE K A ) 5 A HE
W) AR i T8 SR o A £ 2 R,
T R RN 2 DL e B LY s L) R
i T KR B AR AL RE T, HE S B K BREE Y
Hh, NER BE K IR R AN
5 FrA R o HERC) BT R

B HEAR I T HET 32 2 U i S
BUHERCRT A T K RN A 15 V5 7K HE, AT 0 3.
SR P HETC 32 53 Ry S AR R TR 455 3
B . SMIESMHE Y R =2 aE A ALY
(NO,) . % Ab#i (SO, ) — % AL#x (CO)  Ffx A
AP (HC) o WARTE A B HEBCY) Bt 247 i 4
1 (SO,) A EY (HC) o EATE A A HEik
Yy FEE U NE B BRI RS (PM) . —
Al (CO, ) &AL SRR . — A4k
fi EAR X AE W) T B AR B (H AR IR = SRR
FEARER . MIOHERC R E AR TR R
R FN A ALY, T PREE 3 B FE M AN 25 2
3 6 FMPETRE WM 2AF 790 T7 t BIBRIMAE R T
AR . R RIS HAL A (Al nT DL
IR VAL BN i A S AL SRR A S
X RAATE AR
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Tab.5 Emissions substances scale of parts of aquaculture

B WIE:N PR (T t) Hoddm RS (ke/t)  HEGRE T 0) ol
culture model output emission emission factor  dischargeamount remarks
%A TAN 2.63 3.56 PURZR fHEROK T i)
RIK IS5 1350.8 Wi P 0.002 6 0.003 5 emission from the four major Chinese carps
freshwater ponds culture ) HEEHOT B ol s A 22 st HE o)
AN 156 6.3
emission factor from the Daya bay cage culture
Ry HEACER B LA 5 S 18575 3R AT I F 50 45 R0
H 40.6 WP 10.2 ~86.6 0.48 ~3.5 41 obtained Emission factor by using

cage culture

Mass Balance

R6 HEEMEHNEZEEVNRHNE

Tab.6 Main harmful substances emissions of fishing vessels in China

Hes st HECRE (7 v A) 2 (7 VAE) LEE (%)
emission substance discharge amount entire country percentage
ALY nitrogen oxide 40 1643.4 2.4
WA ALY oxysulfide 20 2 468.1 0.8
BRI micro-particles 2 986.6 2
44kt carbon dioxide 2 500 40.8(f2 /4)4. 08 0.6
¥5 7 sump oil 2 — —
H: 15 757K domestic sewage 350 — —
[ 44 A= 7 17 3% solid waste 50 — —

T L A LA 790 T3 m i AG A I B A 5 2. 4 [ HECRE R, T AR HE R O G [ [ PR RE IR 2004 4 Jd, e Dy 2007 4

Notes: 1. Emission calculation basis at 7.9 million tons of fuel consumption;2. Entire country emission, carbon dioxide emission data from the

United Nations International Energy Agency in 2004 ,the other data in 2007.

B AR AS L KT FHEAHEUR T
AT P R R KSR T RS g o A U S T
ARPEARCE I BN R & E SR 4
G RGP EAN G, AN A A 5 5 R OK
HERC AR o 2 7 g 32 Eut e 77 e A
Jr A S R IR S R T .
FRFAA IR, KR, & B IR Wi SO A Y

RT EE

HERCR R A R, T AR BH A AR A ™ R A
N AT B HEK R AR SR M LA SR A
SEHERC I AT 8 SR A [ A ALY, R
BT BKIR, J5 3 al I fe il . BRI
FRFAA ™ T7 3 WA K P R OK THT 7 58 T 38 AR
PSR A, Bt P A B ARAR, X HE i A 42 ) T Bt
AR5

RN FENE TR R E

Tab.7 Scale of main facilities aquaculture

P IEFR A

freshwater pond

62/ QUL B

seawater pond

T fesrsE

industrial culture

R 775

cage culture

Rl 770

enclosure culture

culture culture
FeH(J7 t) output 1350.8 133.3 22.1 40.6 50.6
b H (% ) percentage 41.2 0.67 1.24 1.54
HE/K (10 {2 m?*) drainage volume 135.08 ~202. 62 39.80 ~59.70 — —

TF M SRR e = WK R SRA (142.0 J7 ©) — /K T L3R5 (8.7 JT 1)

Notes ; Seawater pond culture output =

output(0. 087 million tons).

AT, S5 D) €7/ h W NNTTVIIE S R
FE YA B AR 22 LA TR /)N, BP0 e s 1 HE B L
EATA/IMRZ T HE AR R T L AR

Seawater land-based aquaculture culture output (1. 42 million tons) — Seawater industrial aquaculture

THE MR GSY A2 m 2/ MR 2 (HHEL
I R HA —E MU U R CHR T 4 ek
AR B IR T B RIS R AT RESSCR
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2SR e B E, SirEsdERy, 8
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Ko MRBLEAEWEAL Jr A Lr & P Re LA i 4R
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15 25% ZoA  WNIHAR BE AR R v U ROME LA 7
H T FASE I RE TR 1, 6 1 3 3 A o i o 1
I | d i 0T e DA PR GIE K Y i
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B ORBARE R (2 KT 55 ) 09 L i Ak 58 28 iR R
ZH,

2.2 FEEGHEHHGFENEZEA
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AR B o8 A B Y, LA IR AR ) B R
fbo BF5ERM i A HERREOR , 5450 R ¢ &
TMEAH L, AT A4S 20% ~30% iRl &,
T2, P RS AR R AR EROR R , AT
LAV SR HEL 30% LA L.
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K FRFEEL AR B A 49 5, K281 ik
IR G NI KB A, T UK 57
A SR IR e R TE B B, WIS SR B AR P K B R
AL TESE BT T i R . FSE 2T JB 3R K
FEFE MK AR FH SR 0.2 m®/kg, Ebith 3 75 5 1)
10 ~15 m’/kg FI /K B T AL 325 1) 180 ~ 279
m’/kg FHHFZ . BIEER K IR £ AR AT LA K
I T % K [ S IG o SN 2 AW f e 1T ¢ |
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The research and development proposals on
fishery energy saving and emission reduction in China

XU Hao'?* , ZHANG Zhu-li' , ZHANG Jian-hua®, LIU Huang®,
ZHAO Pin', SHI Rui', WANG Jun', HE Ya-ping'
(1. Key Laboratory of Fishery Equipment and Engineering ,Ministry of Agriculture ,Shanghai 200092 , China ;
2. Fishery Machinery and Instrument Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200092, China)

Abstract; According to the field sampling survey and data analysis, the fuel consumption of China marine
fishing vessels is 6. 37 million tons per year,trawler and gillnetter are the major fuel consumers,and account
for 58.8% and 22. 2% in fuel consumption respectively; the calculated total fuel consumption of China
fishing vessels is 7. 90 million tons per year,the total energy consumption in the field of fishery production
amounts to 17. 54 million tons of Standard Coal Equivalent, in which fishing, aquaculture and aquatic
products processing account for 66% ,21% and 13% respectively. Using per 10 000 YUAN production value
as the indicator,the level of energy utilization of fishery and its major areas were analyzed comparatively.
Based on the comprehensive analysis of the overall level of China fishery energy saving & emission
reduction, this paper pointed out that the main areas for the reduction of energy consumption is trawler and
gillnetter ,and the main area for controlling fishery discharge is pond culture and industrial aquaculture; and
the standardized fishing vessel technology, GFRP fishing vessel technology and recirculating aquaculture
technology are the main technical supports to promote fishery energy saving & emission reduction. This paper
also introduces the general situation of the energy saving technologies and measures in European fishing
industry ,and puts forward the proposals for the fishery development objectives and key measures.

Key words: fishery energy saving & emission reduction; fuel consumption; fishing vessel energy saving;
aquaculture discharge; recirculating aquaculture
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