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SEE N BRI, HATA IR & i/ S i
M ECPE R BIT ST 6 R TLAR B, iR 77 T R R BT 50
W 2015—2016 4Ef H K & 4 DEHEREG
WG T 1 4 AT UK i ol 05 5 -5 1 B A 3R 25
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1.1 HiFEFRR

/N R T Y e PR IR 1 B U T 2015—
2016 4F 4 /> JF {17 L R 70 30 T IS4 09 5% I 3
A, VAT B 32 S W U BT R v B, R A
815050 2015 4F 11 A (#kF=) (2016 4F 2 H (&
%) .2016 455 H (F%) M 2016 48 A (HF)
3 A WA ASREE 1 U, BT A 58

J R 6 ~7 do PR f BT LA 24 R A% A )
Or B LL0.25° i) B, LAk, SR T WTW-
Multi 3430 HU7K I3 A0 25 0 s KL 3 BE K
GRAEIRJE BB BE FE AT R B o ) A i O 30T ¥ R
TR B O R 4 P A M A, PR P4 K 240 95
m ZEAT RN ATEE TN EE 80 m | 4 ) H Oy 2
em P EHL PO HEAT I A o 32 ISR AR IR
SO 4 ST I8 Al 7 R N s (] B
A 25 PR Al B E S A WL 1
1.2 #iEAbE
1.2.1  FEXFSEUR TR

TSR AR T T R — I ] A P AR X
IR B {H (relative abundance density, RAD) j#f
FrvntfEdl, F AR HEAL J5 19 RAD BRELFF A RAD
(B P SR R RT3 H A X 8 105 % T2 48 K (relative
abundance index, RAI), RAI i@ % 7] DLHAE [ b
MR B REIR bR
1.2.2 JEREHEHREL

W A0 0 A B K 5k b 2% 30 85 TR 5 19 B
—ANAr 38 3 B8 21 (suitability index, SI) 3
FR o T BT AR B IR A A K A
E/NECEG B KB, ST Ay 1 T A X U 2
PRy Rt AN i L/ v fa A AR K B, ST Oy 0,
A SO ANZE 53 L A PR B R 1Y ST,
SR AT

RAD..

SL; =8I, gy :RATU (1)

A :SL o i A A& AR RG ST py N 8 H LI
X Y B Ry A AR AT ) 1 R 45 B RAD, .
i A B RAR B E, ¢/h; RAD, O i H
i R BAH X BT L, ¢/ he

A HIEZS 70 A5 & 80 3 g 5 ST 5 4% 3R 858 I
TR RBIY  F e/ R IE AR IR,
He 2 FREE 1A ST ) 1 8 TR 1 O AR AL i
i et e [ D S 1) R R S 2 R 7
437" (solutions statistical package for the social
sciences, SPSS) AT EIRFRAH AL, T
PP Jyxb ST (B AN S BRAE BEA T AR SCAE 20 A7 /Y
SR AR DT S g G AR 9 g G /)N
o A0 23 () A A R 3 IR T, RV
KRR L KR JZER B FIK TR A T AR
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Fig.1 Four quarters of the survey area at Wen-Tai fishing ground in 2015 -2016

1.2.3 HSI &%

FIFZE AR NA 2 (arithmetic weighted model ,
AWM) FEN7 A 5 HoE 8 T A

HSI = aSlg; + bSIgg + ¢Sl (2)

e, b, ¢ 53500 BRT W1 /K IR 2 5 K
JEJZ R K R ALEE 5 STy, Sl ST, 7390 h
SI 55 SBT SBS . Dep Yt HEFE 4L
1.2.4 2 HSI =5 i) 73 Afi [&]

A (A R 22 A (ArcGIS) Hh 2z i HST
f A3 18] 734 &
1.2.5  BERLERES IRE

SR FHAE SCH UE 1Y 77 35 PEAl HST AR A F300
PERE. BEALILIX 80% HY%HE T T JLBL, 4k 20%
R FH T B UE L RS i, 200 SR 2 R 17 100
W F O ¥ M G iR 2% ( Average relative
error, ARE) . 1 5 #f i% 2 ( Root mean square
error, RMSE) $8 UK EAL R BOR FE, Horpr, ARE
FHR 2 e T 0 {1 152 22 19 52 B 5 40, i RMSE U] i
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n
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e, PEREBR AT
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2.42 ~106.40 g/h, i 2= SR 6 B U RE Y
99. 1% (&l 2a) ; F= 434 K Il iy IS 2 60 B Y L2
29.0 ~36.0, Hr DIEh ok 34.5 ~34. 8 py kIR H
Mt 22, HCXT Ny A O B I 85 BV L 1. 02 ~
106.40 g/h, (& 75 2= 5 AH X 9% 5 %5 B 1) 94. 9%
([l 2b) ; EL5r AT KRN E 18.0 ~67.0 m, H
HIKTRAE 42.0 ~48.0 m (IR H IR £, X}
JF PRV RE X B 58 B Y L 2. 42 ~ 106,40 ¢/h, b
B 7R RO TR A B Y 62.3% (18] 2¢)

K2 /N F R TEIRZ KRN 17.0 ~
26.0 C Ry, DL 17.6 ~21.2 °C gl B
i 2, FO6F N Y AH X 5T U %85 BE [l R 30. 40 ~
1 838.31 g/h, (B 2% SRR X 98 U5 %% B 11 93. 8%
(B 2d) 5 £ 2 5 A K B0 R 2 56 B2
32.0 ~35.0, Hp UEREE A 34. 8 ~34.9 By/K I
M2, H6F O AH X 5% U 25 BE R Ry 12,02 ~
1 838.31 g/h, (' B Z& SRR X B8 U5 9% FBE 1 75. 0%
(Bl 2e) ; FE 3K GG E Z 19.0 ~65.0 m,
H LK TRAE 45.0 ~56.0 m (IR H IR £, X
JOE AR B 5 B2 YL Oy 235.07 ~ 1 838.31 g/
h, 55 7R SRR B Y 67.3% (1 2f) .

FKZE /N SRR 2K IR 15.0 ~
22.0 C YL, L 21.0 ~22.2 °C gl B
522, 6 L 8 RH O B I R RV L 1. 69 ~
109.85 g/h, % Bk 2= 5 AH X 5% 5 %5 FE 1) 94. 2%
(FE 2g) s 3 %40 A K 3k 1y i )2 86 5 3 [l 2
27.0 ~35.0, Hr DIEh ok 34.3 ~34. 8 py/KIR H
Wi 22, HCXT N AH X B I 85 BE VI L 1. 69 ~
109.85 g/h, (& Fk 2= 5 AH X 9% 5 %5 B 1) 91. 7%
(Bl 2h) 5 FZ5r AT KRN E 23.0 ~70.0 m,
H LK ERAE 66.0 ~70.0 m (IR H IR £, X
Jf (A REX B 585 BE LA 16. 19 ~109.85 g/h, b
kT O % 1Y 68. 2% (] 2i)

A28 N B ATTENRZ KRR 9.0 ~
19.0 C g, Hop L 15. 6 ~16. 3 °C ¥ B
22, 8 L %) RH O B I 8 Y L 0. 37 ~
195.82 g/h, (& & 2= 5 AH X 9% U8 %5 B 1Y) 42. 1%
(B 2j) 5 EL A KB )Z R FE U 2 28.0 ~
35.0, H DI ER BE R 33,9 ~ 34. 2 Bk I B i

25, FOGH ARG B 0 LV L O 11,83 ~ 195. 82
g/h, i AT R X BT IR BE Y 81. 0% (8] 2k) ;
EEATKIRILEDE 12.0 ~65.0 m, HoAp LUK
1£60.0 ~65.0 m {iifgsd i Bl 2 , HOR B AR X
GEIRH LY 5. 26 ~195.82 ¢/h, (547 HAH
xR IR LAY 89. 5% (K 21) .

HMHIEZS 73 A B 80 Bl 2847 ST 538N 1
A (E2) 6 ST LS 1, BRI 2 e
B E PR (P <0.05) .

K1 20152016 F4 PNE=EHEREHRE
NEERER S REHER
Tab.1 Suitability index model of Larimichthys polyactis
at Wen-Tai fishing ground during 2015 to 2016

=1 PLNER e iR g R P
Season Suitability index model
S 2
ST = ol ~23.8836 x (SBT-19.5372)2] 0.001
wF . 27.0632 x (SBS -3 3)2]
) SISBS :e[— . x (SBS -34.8063) 0.034
Spring SI, = o[ 01021 x (Dep —58.7382) 2] 0.001
ep.
- 2
ST = oL ~0-6953 x (SBT-20.540)2] 0.001
HF ! 12.2536 x (SBS -34.31)2
. S[SBS=G[7 . x (SBS -34.31)~] 0.028
Summer SI,,,, = el ~0-1190 % (Dep=5.5385)2) 0.001
ep.
- — 7
STenr = oL ~3-6060 x (SBT-21.7989)2] 0.049
LSS SRT 126.0889 x ( SBS —34.8022)2
SISBS :eL - 126. x (SBS -34.8022)“] 0.001
Autumn 51, = o ~0.0290 x (Dep ~55.8510)2] 0.001
Sly,, =e .
. [ -27.307 x (SBT - 16.3434) 2]
o Slgpr = el x( )7 0.001
h Slgys = o[ ~0-4470 x (585 -35.7798)2] 0.013
Winter S1,, = el ~0-2575 x (Dep —62.6805)2 ] 0.001
p

2.2 RETEMNE

HRAE BRT BERUXHE 5 37/ 5 AN [F) F= 75
LR AR Z 7K 2 £ B K R 730 0 - B
(£2) o FZXb/INg e I 22 DTSR R Y2 e
JEAKHR, STRR R 83, 61% , HRk 2 R JZ 8
(14.63% ) FKTR (1. 76% ) 5 B = 5%F /)2 £ i
ZETTRRA R IR KR, STk 81.69% , JLik
JENRJZ KR (15. 33% ) MURIZHRE (2. 98% ) 5 7k
Nt /N B AR 22 DT RR R R K IR 2 KL, BT
BN 59.09% , HUGRRZ # 5 (37. 86% ) Flluk
TR(3.05% ) 3 & Z= /N e £ B i 22 DT RR R B R i
JERJZKL, TR N 56. 78% , HUOR R = 8
(25.02% ) 7K (18.20% )
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ﬁ;as ﬁraﬁ ﬁ;ae
e 0-4 o 0-4 i 04
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JREKE REHE K&
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—;2 1.0 —;g 1.0 % 1.0 g
0.8 0.8 -=0.8
%206 %o %206
#o . o #n
_IDII:OA M:O.él {iﬂ:O'4
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B KRB KR
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B2 20152016 £4 AN FEHERERFHNMEENE ST EEEHME

Fig.2 SI curves of Larimichthys polyactis at Wen-Tai fishing ground during 2015 -2016

*2 AEMELZENERR/EFNEE
RFAENFIRER B R E SRR
Tab.2 Relative influence ( % ) of different
environmental variables to the total deviance explained
by the boosted regression tree (BRT) models of
Larimichthys polyactis in Wen-Tai fishing ground

= I DR
Season Environmental variables Weight/ %
5% JE 2K 83.61
Sorin JiE 2 14.63
pring KT 1.76
0 TR 2K 15.33
S ) JEEh 2.98
ummer K 81.69
% JEJZKIR 59.09
Aut JK R R 37.86
mn S
o K 3.05
P JI SRR I 56.78
- =R 25.02
Winter -
TR 18.20
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ARAEA R ZE 1 1 R 58 Kt , 0 33 4% A

4 HST ], 22 /N2 £ ) HST 23 ) 3 Ai B (181 3) o

OIMT A B AR RIR B /N B R T PR A R A

B2 P7E 122°30'E L 4:,28°30'N LA

s LG W/ B A %\ﬂﬁl_ﬁ 1 A e )
AR T RS B, LG g/ B AR

b B R AR AR, (R AR R & 7 S
WAFAE— A HSL @ fi X, A7 B R EfE 289N,
122°F B3 50, 110 Bl 4/ s 4 2, HST i {E X
FRZAH LU BB, SR, L7 B KBk 122°
00'E ~122°30'E,28°00’N ~28°30'N 35 [l 4, HSI

{EERK AR FUA PRI
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—
i
& N N E
\ RA]%;(ge}l}?) Legend
. g o RAD/ (g/h
29° 00" |1 o 0.00~1.69 29 op’ | H0oER
® 1.69~16.19 ® 5 26~17.69
@ 16.19~29.45 ® 17.69~46.18
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2B Longitude

usT [o.0~0.2[ Jo.2~0.4[  Jo.4~0.6[Jo.6~0. s[0.8~1.0

3 2015—2016 £ 4 N EHEE

#ig/NiEfa HSI ERN ST ESH

Fig.3 Distribution of HSI of Larimichthys polyactis in Wen-Tai fishing ground during 2015 —2016

2.4 HSIERIGIF

Wi RIGF ARG T 0, izl
REMB R M ADL G2 X S/ ¥ #8 HST Y 43 A, UL 3R
3

o

x3I FREFTHRBEEIEREHER
Tab.3 The exponential results verified

by different seasonal models

Z=75 Season ARE RMSE

# 2 Spring 0.012 0.06

HZ Summer 0.007 0.045

#Z Autumn -0.037 0. 068

£ Z% Winter 0.019 0.082
3 1he

3.1 NEEEENHEHSHERFHXE
IRl R Wi 8 2 A 2 T P ) R BRI
Z— AMLBERE R 1 R A R A BB AT R
AR, i L34 B8 82 0 48288 114 3001 97 0 A | 3 0 ) 7
WG R TR [ 9 B L | o 37 14 5 8 L I £

A B A SEREAT %7 o K IR e AT LA g AR
AEWIAT O 0 A RV AR Bl RS2, DT [ 4 5
W) 00 45 PRI i 3 A 2 o R E E 0 S Y A AE PR B
s A A R PE T, A K T B B oF
Gy ) R A RE 3 5 R T 1Y R A DD SR
FRU D MR BE TR AE KT R R B 1) R A
AR, 7 A T B e s 8 28 50T 3 0 46 R 1) 72
o L BRTER AR R IR IR AR
JERRIGRAE 30858 [N 7 F 58 -5 /0 B 0 8 37 7y
SRR AT, 2R A % oY T ARt L
FREKZE (9 ) /INBL A S A AE S S iR B
HER LG , K B/ o 1 S T K XY
GRS B EL R JZ KR 14 ~21 LIS E Y
JRIZEEH 33.0 ~34. 0. AT, RER G
a7 /0N B A0 10 38 B 4R 2 ST ELAE Kl 17. 6 ~
21.2 C EhJ% 34 ZEATIR IR, 15 ATEWTTE 4
RIEARW
3.2 MEEFHSMEE R E SRR
il 15 31375 /)N B #0125 (8] 0 A1 R AE A A — E
AT AL AR TR B A /N B R PR 1Y
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WS 24 P 7E 122°30'E LUIZR,28°30'N DIk
I HZRR B i /N 8 R B S M R A
XA s Bk, TR IR & a7 SN A7 AE— 1~ HSI
PR DX, LA B AE 28°N, 122°F [t i ; 4 2,
HSI S X 5B ZEA EL B, SR, Hp
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VIR R N, % 22 0 HST {408k 22 B B BRI, 3X
AT RES /N fB T A AR 5. IR IRALEES B
G R LV )N £ ) T R R B2 H A
ARG R T R A 3—4 A Bt B
W ,9—10 H SCH BUFE RS 0 6 5 53 0, 78 AR
PR 0 LR I 0 AR T T S 4 TR 65 e S AR it 4 A
], A 2 25 I A — 8 BB 1Y /DN B A
Ao AR I, FKZEAAAEFR 43 HST S {H X, 3
R X IR i ) AR AL RS R R IR G Y
AR B/INE £ HST = 1K, 17 5 28 /N8 £
R I it 2 VL R R i A , 5 AR 5 R
T A I AR A o

BRI G W R 6H HSI i = i v] e 5 71
WA I . AT RS B v [ T i £
YR A7, e BT 1 AR IX 4% L 7= B 4 AL T
T R L R Sk 1L A DX 7= DR 4 16 7 B Y
FAE3 H&ES A, SR EHA
3.3 EEEEHNENLE

HST A5 ) g 7 e T 36 F R R A 55 R 11
ST BRI 45 1 . AR ST £ e 57, HST B
i, oA 2 R H TR [R] BRBE B X6/ INEE £ g oy
A2 22 52, I LA AS TR 2R 58 B -3 1+
HOAEE IEAT R T o 5 i 451 S 2 T o £ A L
IFSE LA R B 52 4120 o BT AR 4 T 22 A A 5, L
T AR T S WL o e G AT e £ A L 3t 4
BUORARAETY (T 58 32 B, A6 HST AR v 25 JE A &
Je SRS REAS 2 W AR . TR, AR ST
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Spatial distribution of Larimichthys polyactis in Wen-Tai fishing ground
based on habitat suitability index

LIU Mengying'*, LYU Zehua'", TIAN Siquan'??, GAO Chunxia'*’, DAI Libin'*, YE Shen*”’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. The Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 3. National Distani-water
Fisheries Engineering Research Center, Shanghai 201306, China; 4. Zhejiang Mariculture Research Institute, Wenzhou

325005, Zhejiang, China; 5. Zhejiang Key Laboratory of Exploitation and Preservation of Coastal Bio-resources, Wenzhou
325005, Zhejiang, China)

Abstract; According to the investigated data of fishery resources and habitats of comprehensive survey on
Wen-Tai fishing ground in four seasons in 2015—2016, using normal distribution function respectively the sea
bottom temperature (SBT) , sea bottom salinity (SBS) , water depth, and by the relative density of resources
suitability index (SI) were built, and by used the least squares parameter model, based on different weight
arithmetic average method (AWM) , the habitat suitability index ( HSI) model was also built. According to
the data of resource density, bottom temperature, bottom salinity and depth, the boosted regression tree
(BRT) was also built used to evaluate the weight of each environmental variable in the HSI model, and the
model accuracy was tested by cross validations. It was found that there was a significant normal relationship
between environmental factors and SI. Larimichthys polyactis optimal habitat has an obvious seasonal change of
habitats . The whole-year high value appeared in spring and summer, followed by autumn and winter, the
spring high value area is located in east of 122°30'E | north of 28°30'N summer strip of south high value area,
autumn high value area is located at 122°00'E, 28°00'N, winter high value area north is located 123°00'E,
29°00'N. The results showed that the model can positively reflect the distribution and variation of the habitat
of the Larimichthys polyactis in the warm stage after considering the weight in the HSI model.

Key words: Larimichthys polyactis; habitat suitability index; Wen-Tai Fishing Ground; spatial distribution
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