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Abstract

According to the lowest background illumination for some cephalopod species (0.01 Ix), using ad-
ditive algorithmic procedure of illumination of sea surface, the available illuminating distance
between two squid jigging vessels with LED fishing lamps was analyzed. And the formula of the
available operation distance from the anchoring position to the near vessel can be described as

L, =0.04x [ Ln(P,)+ Ln(P, )] +0.14. With the formula, when two squid jigging vessels each assem-
ble LED fishing lamps with a total power of 24 kW on one ship side, the available operation dis-
tance is 0.78 nautical mile. The formula of the appropriate operation distance between a squid jig-
ging vessel assembling LED fishing lamps and the one with metal halide fishing lamps can be de-
scribed as L[, ,,, =0.0662x Ln(P,)+0.1284x Ln(P,)+0.0457 . With the formula, when the power

of the LED fishing lamps on one ship side of a squid jigging vessel is 24 kW, and that of the metal
halide fishing lamps of another squid jigging vessel is 400 kW, the available operation distance is
1.03 nautical mile.
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Figure 1. 300 W LED fish gathering lamp
[ 1.300 W LED & 4T

-150 150

-120 120

Figure 2. Distribution of luminous intensity of 300 W LED fish gathering lamp
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Table 1. The arrangement parameters of fishing lamps on the squid jigging
vessel Huyu No. 908
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Figure 3. The available distance between two squid jigging vessel
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Figure 4. The distance from the position of 0.005 Ix to the squid jigging vessel with
different LED light power
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Table 2. The maximum distance of 0.005 Ix to the squid jigging vessel in different total out power
2. FEIRTHERSEE ERE R 0.005 Ix FEL S SIZERS

LTSS RINFEIKW H145 LED 46 1T I fim Loas/m
10 3 6.5 366.5
20 6 3.3 437.1
30 9 2.2 484.3
40 12 16 520.8
50 15 13 551.1
60 18 11 577.1
70 21 0.9 600
80 24 0.8 620.5
Ly =122.68x[ Ln(PR,)+Ln(P,)]+444.547 )

2 e B A EE ST I B (L nm = 1852 m)#FoR, Bk, ERATN:

L¢ =0.0662x[ Ln(R,)+ Ln(P,)]+0.2400 (8)
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Figure 5. Iso-distance curve according to the light output of two
squid jigging vessels with LED lamps
[E 5. B EAREL & LED S & KTRE&E(Ell BB EFIE s thik

@



B AR L 2 LED SEHAT I 1 & A b [a) B A 52

RAEX(D) (6). (12), MG A&k a] BT i R 2

Lico . =122.68x Ln(P,)+222.27 + 237.78x Ln(P,) - 211.71+150 + 74 (13)
B (13), JRREE R & e BEGRR, WA 1R H)
Lo = 0.0662x Ln(P,)+0.1284x Ln (P, ) +0.0457 (14)

2 LED &S] IhE N 24 KW, 44T TN 400 kW, FIREHI&E/EL A EE A 1.03 nm.
4. GELFIRTT
4.1. &5ig

1) APl T A E R MR RO, I R ) S & R I BEEAT T b, JFRESE T AR T
SEA: L =0.0862x[ Ln(P,)+Ln(P,)]+0.2400 , 3rft: PY/KW. Po/KW i ifafifi & [ ¥ LED £ 0 )]
ThEE, L Inm g6 id BB Rk .

2) RSO BRI E A LED SR AT I 19 Sl Ak B A 1 ARRE, RN TR A A 5
L, =0.0662x[ Ln(P,)+Ln(P,)]+0.3609 , rr: Py/kW. Po/kW Ay # it fifs % 1 — Ml () LED £ 4] T3,
Ly inm g e Al EE . 2L 2 AT i — T LED 4R 60T Thae sy 24 kW I, HAE ARl ARy
0.78 nm.

3) —fHEC A4 )T BRI, S —MRCA& LED ST BRI, i A& LRI RN
e . =0.0662x Ln(P,)+0.1284x Ln(P,)+0.0457 3. B /KW Jyififili—fl¥) LED ST h. Po/kW
AR 14 b T DI, L oy, NEEMEALIAIEE. 24 LED SREVVEM— MK ST Th30 24 kW, &
b KT SRR T B T2y 400 kW B, A IEAE LT EE D 1.03 nm.

4.2. g

1) KT AT i 1f0 W RE T S8 5 B ROGIETTIA8] [9]. ZOGiETTIE5] [10]. &%k
[11]-[1315%, ASCHrE TSIkt T2 08 T AT 25 MR PRGSO, IF45 & 1 BUEa s s k] A
BEAISERRIE DL, PR S B f o

2) A XA AR BT BRSO ORUEBL A IS BE IS By (0 A4 7 ke, Tk S AL R f AT T e
METP B L E R REIRFESE, WAT 2 AL AT AR S@ M ER IR . MR A e b A 2 A )
FEACIRIL, ARSCE UM RIERTT T A M2 4 LED ST i i) & BRVE L R BE ) R, 12200t 90 m] il 3=
BRI E A REURIE S %

E&UH

oK« UNZ" BRI UK FE iR (SS2012AA091803); il i B &1 H (2013ZY-87); [l S ¥ ifh
AV TREHARH 5 A O I F IR B (NERCOF2014KF03) .

Bl (References)

[1] 4RTHE, FHZE, 258, % (2011) 300 W % LED &1 e 45 R T RERCR B2, M40, 1, 99-105.
[2]1 /MEEF (1992) « # 8l & K6 H Ak 75254 8, 881-889.

[8] fIRAZ, H&te, Do, & (1979) 2 RICEQMIENAT M. 775 57K, 3, 99-103.

[4] FB3EMEH, H&%, Wz, % (1980) 2 LE DIRICREE. BT TAFFH R EAFIFR), 3, 91-99.

[5] MW, hkEE, GEsis, % (1997) £A4TC & 3/ 1 #8950 AR O W0 AR. HAK S22

i, 2, 160-165.



B2 EC 2 LED S (AT IN [R5 A b ) BEAE 5

(6]

[7]
(8]

[9]
[10]

[11]
[12]
[13]

BILE, TK, INEE, 2% (2006) 8154 RUBRLHOAT GGV I BE I T, A7 TBE/# 285 2R H AR AR), 1,
34-39.

B, T8 (2004) ST B VRO IRHI LRI TE. M7 L) 75 7R 28 V7). 4, 285-290.

BN =ER (1973) SEHAT DRHEIC KRBT B HIL-| FOGIRC & 2RKPIREOHEFIEC O w & FALHHK, 1,
1-7.

RN, WK%, ROCR, 5 (1999) B PR mAT I EIVERIRY . 1 EK 7 ARG £08 XHE, 3T-42.

EWEZ, AR, A5, % (2003) ZOGIFEE 7 v & H o fo/N 4 89 0 s S AT o 7K rb B 73 A0 fi
Wr. HAK 7258 1, 44-51.

HMEE (1999) BT eI 5L HXHEFE L fIFAE LRSI, 77200, 2, 215-220.
HEYL (1984) SLIHHIM. et hct, b5, 157-173.

B, LE (1979) /K% ——HR 5Bk, sk, KM, #MIETh %, Bt dbst, 5-42,
87-100.



	Study on the Available Operation Distance between Squid Jigging Vessels with LED Fishing Lamps
	Abstract
	Keywords
	鱿钓渔船配备LED集鱼灯时的合适作业间距研究
	摘  要
	关键词
	1. 引言
	2. 材料和方法
	2.1. 鱿钓渔船集鱼灯布置参数
	2.2. 鱿钓渔船间距及计算方法
	2.2.1. 合适照度间距
	2.2.2. 合适作业间距


	3. 结果分析
	3.1. 合适照度间距计算公式
	3.2. 合适作业间距计算公式
	3.3. 配备LED集鱼灯的鱿钓渔船与配备金卤灯的鱿钓渔船的合适作业间距

	4. 结论和探讨
	4.1. 结论
	4.2. 讨论

	基金项目
	参考文献 (References)

