F415 H 2 M
2017 42 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 2
Feb., 2017

X EH S 1000-0615(2017)02-0240-10

DOI: 10.11964/j£c.20160510401

B 25 B 5 0 17 8t SRR O 5

%

o B E

F MR, T4 %

(1. B e Kepigp e Rl 2 22 B, Bifg 201306;
2. iR R E Fam iy TR AR PO, Bl 201306
3. R ORSE RO R T R T R BB S E AL =, LifE 201306)

WE . RE2003—20094F5—9 A & E A A # W & AL 58 R K& kST 5 E,
ZHEBREIRESSDAELRET HESSHW B FTEET, UFELFRfELHET S A
£ & 3%k B (CPUE)E 3 3 14 45 K(SD), K 4h 4 % 3% 4 %) 22 51 SST. SSHEYSI, X A & &
F 4= (AMM). JUAT F 2 3% (GMM). £ T E B AMM 4 5l 2 52 4 & 335 % (HST), 3 A
201020114 F 4 FHFHEHTR S BIE. FRE xR, UIEL Kk a8 SDY &
i, AMMAL TGMM; # /& 2 AU E B AMMAL T 3% F % R AU E 8§ AMM, 5—9 A # i HSIAE
A By SSTALE 4 8] 0.4, 0.7, 0.6, 0.7. 0.1, 2010—20114F 3 3% & Fn 4 \b W ok #y 3 iF T
WAF 25 4 75%~93% 80%~90%, FHEHMAZH A K FmE ML HAER . FR X
W, TFH KW SSTRSSHY MAFH AT XA oA FTRB TN, RAFESY
M ETEERY, ARV EFRELL B TREDEZ T Ealo

RBIE): BRI K E WEMEN S BRETEET; AE%E; ETREWER

¥ %
FPESES:Q178.2; S934

RN 5 AL (Trachurus murphyi)’y 46 15 2 A4~
R RPN, RN S, W B AR U
& B ETH R R R ARz — . 20014F
DI, iFh s i o A v vl 5 S 4
FRACZ 2R S e ) B TR, IS %
B R Py S o A 2 b g BB AL HL AT A R P
4 5, b 45 % (habitat suitability index, HST)& 42 i
5 [ b 9 A ) [ 0 M AF 5 Hh o0 2 5 B R
AYE 20 80 ACHR Y, H FT £ R A iR
VAR ok L T R B A B 0 R, I 2 R
T3 A AU . I EE . BREETY
FHAPG L b i BSOS TR % 2 R AT 38 ) A7y 5 0 i )
PEAT A0 AT o AN [ A R0 R0 AS [ 10 g ook e 2 ok
IR RE R KN ERY, U EYE
WS ¥ %A Z IR B AN FWALE. Mk,
A FERRYE2003—201 14F F [ K 16 i W) 3t s 4

W#SBHA: 2016-05-14  {&EIBHA: 2016-09-19
BEITE : 7R A f AT E J5(20155014)
BIE1EE: ¥ %, E-mail: xjchen@shou.edu.cn

http://www.scxuebao.cn

XRkARERRD: A

iR AT St W A P e R E LA SR DG VR B
e, 43 0 DA i 0k 0B A7 4 455 %5 ) o v
#f & (catch per unit effort, CPUE) N Al , &7 A
(7] A E P AV e i BSORE AY , DATIT AR 75 Bk 4 i
T EL R RIAT SE AR S MR BB AL R TR )
Bl A S BEAR i

1 MRS T

1.1 ¥IEXRIE

HAMGE ST LT S
> 3 SR 31TRE Sy Ny B N CIE 52 N R [
2003—201 14548 3 B U (B A& RS5—9H). 4
PRGN B R B ik
FEL R A, AR RS LI L, R oM AE
AR, B SRR AR IR XA 1K .


http://dx.doi.org/10.11964/jfc.20160510401

298 NN T LT N O 241

S
25°

30°

35° 7.

40°

45°

110° 100° 90° 80° 70° W

1 Rl E
Fig.1 Chart of operating area

RSN X &l PRI P B, BT R
11 15 % (sea surface temperature, SST)FAE 2 1 /2 &
(sea surface height, SSH)K i T3¢ [E [ 225 7 Fl K
S % ¥ J5 (National Oceanic and Atmospheric
Administration, NOAA)J Oceanwatch ¥ i

(http://oceanwatch.pifsc.noaa.gov),
1.2 HIELLE

AR 22 Bl A= 7= ge i EoE S5
P35 A0 Ak BN ] O RSO AL S R BE R
Jprextemyts X, JEH AR H 1ox1ony i |
FEAL UK, THE 3RS CPUEWMIIK) o

HE I, AR U T RUAG 3 £ 28 i R ek
Ol BT IR S SLR 8 bR, SR T 2 I A
SR LR 40 A AR AR Gillis5E I Maunder
U BESY , CPUERIAE il B8 5 -F B 45 4% .
BRI, 52 40 ) AAE M 9 Yk R CPUEAE Ay 3 1
¥8 %4 (suitability index, SI),

a¥ 7k Al A AR R R CPUEY
SSTHISL SHERY , LA M ARG Frili S AY o A 5
M5 BB RE . O CPUERIAE ML W WK 43 1) 4
SR T IHER TR S, A
3 N [) A 5% A% a6 I 119 CPUE AL U5 [+]
B, A IE 2 0 A el 3l 26 b AR CPUE AT
AE R SR F R C R, DB RAESIN &
IG5 QR FH $5c3d FAE ST 3k 245 il 55 R A7 5
fXTSST . SSHAYIE I M B ith e, FHAMu 2%
S N7 NP A B 207 B, SUELAE O 1 22 [ A2
fb, oRFEAEE, REEIEE; OFHILMF
¥4 (geometric mean model, GMM) FI 58 AR - #4 15&
(arithmetic mean model, AMM )15 B, Hh 5 %4 ,
FA AR AR 45 o U0 S AMMAR B A £, D) 4% 22 T
JE I TS R B AMMAT BT 5 L8

THE HSIF R .
I 93
HSI = (SISSTX SISSH) (1)
AT
HSI = % (SIsst+ Slssm) 2)
A EN T W N A 3 b
HSI =a x Slgst+bx Slgsy 3)

A, SIgrMSIge,o3 3 SIS SST . SIS SSHIF) i
MEPETESE ., a, b SSTFISSHIALE , a+b=1, afti
3 EL0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
0.8. 0.9. 1.0,

AR B E AWFFEARE2003—20094F
5—9 J1 1 A= 77 g8 v 8 >k ST A S Ml 4 HloRE
B, ARG R 2010—20114E5—9 H 52 bR A 7=
BPEHATR U L3 . AHSTR T 0.6 VSl A
I A AR e R T Ay A HS TR F
0. 63 35 ) 7= 12 ATV b I U 5 = 2 Al I vk
ML, HE RO, i HARRE A0 T

2 R

2.1 HH{HBCPUEF{EL M) 5SSTHSSHX
ZRHESHEBIEST

HE 2, SH Oy & SST A 12~13 °C, %
ESSHA5~10 cm, F= &K &G ISSTH 11~
14°C. SSHH}0~10 cm; 6 173 #i&ESST A 12~13 °C,
B SSHANS5~10 cm, 7= & @ik SSTH
11~14 °C. SSHH5~15 cm; 7H W Hi&ESSTH
13~14 °C, i SSHH15~20 cm, =& #5551 5§
FISST A 12~15°C, SSHH}10~30 cm; 8H ik
SSTH14~15°C, il SSHH25~35 cm, =4
IR SST A 13~16 °C. SSHK25~35 cm; 9H iy
6 SSTH 15~16 °C, HzifiSSH30~35 cm, j= i
T SST A 14~17 °C. SSHA30~40 cm.,

CPUE. BRI K 5 SSTHISSHI & R ¥ &
PR EPEAE G, {HCPUES SSTHISSHIK RME Y4/
TAEML R YR 5 SSTHISSHIRME (F2 1), M5 &2
WEFE Y, R AN 45 ok 22 i DL L IR oy B
Tlt 0 338 1 M Bt 2 (1513), HESTRE AL L3R 2,

2.2 AMMFIGMMEY EE 35

ArHTINA, HSHE K F0.6A4 1 38 14 75 b vk
M= ES M. SHGMMMAMMEAE ™= & L
. VB IR HEEE 4300 90.03% . 90.88% Al
92.60%. 92.36%, 6H /3% N84.70% . 79.83%F!

http://www.scxuebao.cn


http://oceanwatch.pifsc.noaa.gov
http://oceanwatch.pifsc.noaa.gov

242 KR

41 %

86.42%. 83.19%, 7H435l463.76% . 69.18%Fl
64.21%. 71.51%, 8H 435470.58% . 74.58%Fll
78.97%. 80.83%, 9H 435l95.19% . 95.71%Fi
97.93%. 98.57%. ik, AMMEBEH U Hb 2 B fk
A TR I S A (1 A S A AR AR

M 23 FT AT, 5—9 H fead 1A L b 4 Hiiss
. £ H SSTHISSHAY f5 i AL FE 43 il HK IR Sk 0.4
0.6(HSIK F 0.6 5l 11 7= & i &= i 1Y b 8 e
b YK A K Y L 43 3SR 0.96110.95) . 0.7F1

May 5H
50 r OCPUE 1 10 w
=40 n LR | '
g =F
Z 30 8
5 20 =g
@ =2
o7 &2
0 0
9~10 11~12 13~14 15~16
FRIANEE/PC SST
June 6 7
50 1 OCPUE 1 1.0
S0l SR E N :*!3“2
N 0 =0
a0t N
520 £
5 =5
10| iz
0
10~11  12~13  14~15
MR TR E/°C SST
July 7H
o0 CPUE
0 - o fRlligy] 10
_ s
g0y 108 =g
S0 |06 o8
520 o4 ZE
Ay = g
C0t 10235
. jin | S
10~11  12~13  14~I5
WFRIENEE/PC SST
August 8 5
50 ocru N o
~ AR =B
:g 40 + " 1 0.8 ﬁ;
30} 106 L
B 20t 104 X¢
¥ B
0t 102 3¢
&2
0
11~12  13~14  15~16
MR TR E/°C SST

http://www.scxuebao.cn

fishing effort fishing effort fishing effort

fishing effort

0.3(FLH 2351 450.94F10.93) . 0.6F10.4( Lt B 4351 N
0.90410.89). 0.7F10.3(Lt B 435~ 0.99410.99)
0.1F10.9( kb 5 43331 °40.997110.97)

2.3 WS HREAIEIE
FIH 45 H fof HSIR A 1 144.2010—201 T4AEF]
FIAT 940 B HSHE , I T3 HSHE K T 0.6 35 1)

SEERAE R, R IAEHSIR 0.6/, H~
B ER0.75~0.91, YEN MK TE H0.82~

May 5H
50 sCPUE 1.0 e
AR 1
240 | n BP0 Ss.
= 06 .55
0 (=g
520 f 04 SEE
S 0, = 2E
o) * ik
0 : ‘ 0
“15~-10 -5~0  5~10 15~20
R A= /cm SSH
June 6
50 0CPUE 1.0
- = Rk @B
K40 0.8 Vg,
< ‘5.0
%30 0.6 £§%
520 04 SEE
3 S22
10 0.2 ?J__g
0 0
-5~0 510 15~20
WL R /cm SSH
July 7H
50 . oCPUE 41 1.0
A s
240 08 S5,
P = e
520 | 04 SEE
o =t
S0l 0.2 ﬁg
0 Allo
0~5 10~15 20~25 30~35
MR =/ cm SSH
August 85
0 1 acpue 110
o~ u FEML R 'S
K40 Sk
E 5,8
= =55
=2 Keg2
20 XEe
2 zEs
ot > S
s
0
10~15  20~25  30~35
2 TH = B /em SSH



21 Vo En, AF. BRI RN B e B A b A 243
September 9 A September 95
50 ¢ OCPUE 1.0 50 r ocpuk 1 1.0
R ' = fEALI K S
%40- 0.8 Sge %40* 108 NEe
X ‘B9 = 5.0
3¢ 0.6 lmg% Z30} 106 n85
o D == o0
B 20 | 04 ZEE S0} 104 DES
=M = Qv =¥ = own
O | -%] [S[= QO | | %‘ <[t
10 0.2 &é 10 0.2 &é)
0 0 0

13~14 14~15 15~16 16~17 17~18
ERMERE/C SST

& 2

13~14 14~15 15~16 16~17 17~18
HER M =% /em SSH

£ B {3 CPUEFE A /X Y 5 SSTFISSHAY % &

Fig. 2 The relationship between SST or SSH and fishing effort or CPUE from May to September

=1

2003—20095 & BB LUMEL IR . CPUERE LR 5SSTHISSHAY X RELE
Tab.1 Comparison of the relationships between monthly fishing effort or CPUE and SST or SSH from 2003 to 2009

DUAEME I IR R SE Rl 1 R RN P

PLCPUE M SRl f{IR*FIP

Ay R-square and P based on fishing effort R-square and P based on CPUE
month R P R P
5H SST 0.98 <0.001 SST 0.72 <0.001
SSH 0.97 <0.001 SSH 0.03 <0.001
6H SST 0.98 <0.001 SST 0.57 <0.001
SSH 0.98 <0.001 SSH -0.52 <0.001
7H SST 0.99 <0.001 SST 0.42 <0.001
SSH 0.97 <0.001 SSH 0.61 <0.001
8H SST 0.99 <0.001 SST 0.77 <0.001
SSH 0.89 <0.001 SSH 0.89 <0.001
9H SST 0.99 <0.001 SST 0.90 <0.001
SSH 0.99 <0.001 SSH 0.68 <0.001
x2 BRMEMNMEEETIELMRASIHLZ 2
Tab.2 Monthly equation of suitability index of T. murphyi based on fishing effort
VEL AR TR R
month SST SSH
; o { I§ST—2  8<SST<12 o (1).05SST+ 0.875 - 17.§S<HSSf715< 2.5
5 SST = | SSH = S < <7
—3SST+4  12<S8ST<16 —0.05SST+1.375 7.5 < SSH < 27.5
1 5 =15¢ <7
%SSTf?a 9<SST< 12 15 SSH + 0.5 T5<SSH<T5
6H Slsst= SST+4 12<SST< 16 Slssy=1q 1 7.5<SSH < 12.5
- * <ofs ~LSSH+  125<SSH <275
$SST—225 9<SST<13 0.055SH +0.125  —2.5 < SSH < 17.5
TH Slssr = 16 Slssy =
—3SST+ 13 <8ST< 16 —0.04SSH + 1.7 17.5 < SSH <425
1SST-25  10<SST< 14 0.05SSH —0.375 7.5 < SSH < 27.5
8H Slssr = 17 Slssy = 27.5 < SSH <32.5
—388T+ 3 M4<SST<7 —0.1SSH +425  32.5< SSH < 42.5
18ST—4 12<8ST<15 LSSH—-1 17.5<SSH <325
91 Slssr=14 ) Slssy=4 6 = >
—388T+6 15 <8SST< 18 —0.055SH +2.625 32.5 < SSH <525
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Fig. 3 Monthly curve of suitability index for T. murphyi
3 2003—20094AMMA G4 E THSLA T 0.6K7 55 3 A 1Bl R F = 2 A LE
Tab.3 Monthly proportion of fishing effort and catches under different weights in the case of
HSI greater than 0.6 based on the AMM from 2003 to 2009
HEN LR 5H 6 7H 8H 9H
weight proportion May June July August September

a=0 PC 0.60 0.54 0.88 0.58 0.98
PE 0.62 0.54 0.87 0.59 0.97
a=0.1 PC 0.92 0.89 0.88 0.96 0.99
PE 0.92 0.89 0.87 0.96 0.97
a=0.2 PC 0.94 0.91 0.88 0.96 0.96
PE 0.94 0.90 0.88 0.96 0.94
a=0.3 PC 0.94 0.92 0.88 0.97 0.92
PE 0.94 0.91 0.88 0.97 0.89
a=0.4 PC 0.96 0.92 0.88 0.97 0.87
PE 0.95 0.92 0.89 0.97 0.85
a=0.5 PC 0.96 0.92 0.89 0.98 0.82
PE 0.94 0.92 0.89 0.98 0.80
a=0.6 PC 0.92 0.93 0.90 0.98 0.77
PE 0.90 0.92 0.89 0.98 0.73
a=0.7 PC 0.91 0.94 0.88 0.99 0.68
PE 0.89 0.93 0.88 0.99 0.63
a=0.8 PC 0.91 0.93 0.88 0.97 0.60
PE 0.87 0.90 0.89 0.97 0.56
a=0.9 PC 0.90 0.92 0.87 0.95 0.49
PE 0.86 0.89 0.88 0.95 0.47
a=1.0 PC 0.88 0.90 0.86 0.94 0.43
PE 0.84 0.87 0.86 0.94 0.42

VE: a SSTIMRUE; SSHINALTE N1-a; PC. ™ RLLTE; PE. fFLI LT
Notes: a. the weights of SST; weights of SSH is 1-a; PC. proportion of catches; PE. proportion of fishing effort
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#4 SHAREHSHER K 2010—2011FHSIX F0.6891E W R A= EHLLE
Tab.4 The monthly suitable HSI model and proportion of fishing effort and catches in the case of
HSI greater than 0.6 based on the monthly suitable HSI model from 2010 to 2011

VERV % H oG HS IR P L E A U b
month suitable HST model proportion of catch proportion of fishing effort
5H HSI=0.4%S145;10.6%STggy 0.89 0.90
6H HSI=0.7xSIg57+0.3%STsg 0.91 0.88
7H HSI=0.6xSIg57+0.4%STssy 0.75 0.82
8H HSI=0.7xSIg57+0.3%STsg 0.93 0.90
9H HSI=0.1xS1557+0.9%STge1 0.81 0.80
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SR B 5 h A R R 2R . William S5 2
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A comparative study on habitat suitability index of
Trachurus murphyi during autumn and winter

JIANG Rui', CHEN Xinjun "', LEILin ">,  WANG Jintao '

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
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Abstract: The seasons of autumn and winter are the main fishing time of Trachurus murphyi. It has practical
meaning to establish the forecasting model of fishing grounds for 7. murphyi. In this paper, we established the
habitat suitability index of 7. murphyi during autumn and winter based on Chinese commercial fishing data of T.
murphyi in Southeast Pacific during May to September from 2003 to 2009 and combined with oceanic
environmental data including sea surface temperature (SST) and sea surface height (SSH). The fishing effort and
CPUE are considered as the indicator of suitability index (SI), and the curves of SI were estimated by using the
method of Data Envelopment Analysis. And the Arithmetic Mean Model (AMM), Geometric Mean Model (GMM)
and the weighted AMM are used to establish the integrated habitat suitability index (HSI). The fishery data in 2010
and 2011 are used to compare and test the HSI model. The results indicated that the SI curve based on fishing
effort is better than that based on CPUE, and the AMM is better than that the GMM. The weighted AMM is also
more suitable than the general AMM, and the monthly suitable weight of SST during May to September is 0.4, 0.7,
0.5, 0.7 and 0.1, respectively. In 2010 and 2011, in the fishing areas with greater than 0.6 of HIS, the percentages
of catch and fishing effort attained 75%-93% and 80%-90% respectively. It is concluded that the habitat suitability
index during May to September based on fishing efforts by using external envelope method with monthly weights
of SST could be used to predict the fishing ground of 7. murphyi. In different months, SST and SSH have different
effects on fishing ground of 7. murphyi during autumn and winter.

Key words: Trachurus murphyi; habitat suitability index; oceanic environmental data; external enveloped method;
arithmetic weighted mean model
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