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HE: RE D ARELNHREHI1980—20164F 0 AFE A TFEBRKRLTEFEG L EME
REVHAE, MAAENEARAGEATESHARR, B ESERRH EE A 1980—1999
£, BEAFNGEFTEEE, AR LA EEE(GLM)F ) 3 e 4 A (GAM) 3t
1980—19994F H A< &5 A F 3 B4R 7= 97 37 W 8 X W & /£ (sea surface height, SSH). & %k @
2 J¥ (sea surface salinity, SSS). ¥ % W & JZ (sea surface temperature, SST). E&KE
[In(spawning stock biomass), In(SSB)| 5 # & Ex H X Z # AT % . GLMEA £ 2 §
T, FRETWHEEHAE, ¥mEEZKKAI(SSB)x4F . In(SSB). SSSx4. SSSit4h 7
EWRMREE; FREEATHALTEW R W, WAL K N WFHSST. SSH. #
it In(SSB)fnSSS. GAME A FH X KXW, X THFafEREN, B4 F M. I SSTH
SSHGAMM A h x h A, AP EEHFH P HEEZ R A NKAIFEH. FHH
SST. /W #%SSH; ZREH T4 R EHNF 1, GAMER F PR ZERRANFH. &

97 4% SSS+ In(SSB). = ¥ 3% SSTH1SSH, #k 7 & th & 'H SSH E % 62~65 cm,

B 4 34.72~34.744134.78~34 83,
s TR E AT
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F 2B A E (AR SIS LX) . s E A H A
R ENAMETE R, H A Y9I R 2 3
5% A F 40 ifg 3¢ 17 ¥ J¥ (sea surface temperature,
SST)"!, 3 Ifi £ ¥ (sea surface salinity, SSS)"!
16 3¢ 1 155 J¥ (sea surface height, SSH)PILL J 2E {4
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& H SSSiE

% B SST3E B %20.2~20.6 °C. %1In(SSB)>6.08 , # 7% &

AEHETF; FHE

SCERAR SR A

MISEm . H20t 22904 LIK, HABCD R
IJL#H P ERERIE R, kb SR H A Y R
TR AEEENSY, HLBEX H A6 7 5
Efﬂﬁl?ZIﬁJE’J?é% HATIRE .
& f%i‘%ﬂ(generalized linear models,
GLM)s& H Fi# I 3 vl 45Ul g i FH B 0 vk 2
o TEREF ) A AR AR 2Ok BTz i P
J7 S PR A (generalized addictive models,
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GAM)Z Z U4k R, ) AR MR
(GLM)IAE S HAE B, 22 17 Ak B o J37 A2
WS 2R R Z M R AR R " H A
KRAFFERER R A ST B B0l i, TR T
KA R B3, AR M H Al AL
A B AL F) Y AR 55 DS 350 AR R B DAV 4 o 114 P
FE R FICE AR RO, DL K™ B0 3 9 T B 5 R
P, P IZRE R Y R i TR T RS S 2 A A O R
HEAT T GLMAIGAMA H , BF 5 A [ A6 2 A1 246 1
TAS AT A SRR R R, O B A RF
TEREAR TSR Y 5 B R AR 22 AR 8

1 M5 TR

1.1 HiERIR

W F RSN AR,
million individuals)FI & /K& (A7 1000t), ok
J5F B A b JeaK 7= i 58 1L 19 20 164F H AR 65K
PP AR AR B B R PEAS 4 £ (http://abehan. fra.go.jp/
digests27/index.html), 5} [A]#5 & A 1980—20164F,
B 1] 43 R AR PR BRI IS L H AR KR
BB T 3

(2) PR R B 457 BN I U SSH . SSTHISSS,
B8 ok U5 TP - K P 7 B B 5 o0 (hetp://
apdrc.soest.hawaii.edu/data/data.php), 7= 5l 37 A% Bt
] 30 B A R AR 1—6 B )5 S 1980 —
20164F, W7 HE3 A 25 [ H D 27°N~
35°N, 130°E~140°E, %S[A]4rHEF N 10x1°,

1.2 ARF*

I TRAL 32 B r= 37 ) SSH ., SSTAHI
SSS# AT ¥, KA SSH. SSTHI
SSSHH - H#1H .

AN EHELSMAE  GLMFGAMAEL R
149 7 FH 347 41 15 ) 107 A% 8 il A IE 5 20 A U0, Rb g
I ANE, M1980—20164ETF4h, #H i
ARGy, BRI R ST [ SRR BOE o 1E SR
5 kb, DL o E 2 P A 56 A A ) X ) A
(%D 70 B KO Sy BL Al 45 2 ma T ST GLM
HIGAMAE A

1E 725 1 46 56 5% H Shapiro-Wilk A6 56 (B WAS:
%), HiShapiroMIWilk T 1965442 Hi M, HHEA
PR AR B IR M IE S A0 A, X & bR AL ) 1)
W E g vt ) B R AT R L, R RS
PEEENY, AL, 2e7R AN A8 5 9 A DG A
JERE, BRI IR ES A, WRLER
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WY B G B A ORI 1, FEAS & [ Dy 3~501", H]
T A 5347 .

GLMAEA #92 5  GLMEERIF, 50 ]
HWF (). BB F(SSH. SSTHISSS)Hin
(SSBME M fip e A f, Horp A8 s AR Ay Sl 43 S B 1
Ahr, H AR g AR e, AR EAE A AR
BB IS, VRS AR U A e R A% R il A
IEAS R, I GLMAL B 43 B H A< 5 #b 70 5 Al

N Z B R, Rk

In(recruitment) =

[+ Y+ SSH + SST+ SSS + In(SSB )+

SSH x Y+ 8SST x Y+ SSSx M
Y+ In(SSB)x Y+e

A, In(recruitment) HANFE B H SR XTE; wh
MRS, SSHOR ifg 32 1 /=1 E AN ;. SST MR
TAT L BE 30N 5 SSSoM i e THI 5 BE AN 5 In(SSB) N
FAR (A R XTEORY 3 SSHXY R SSHE 4F {57
HIAEH RN 3 SSTXY A SSTS A3 KA H AUV ; SSSx
Y K SSSEHAEMy 1 28 H AN 5 In(SSBYXY Ky K ik i
SAEYIAZ TN 3 e MR ZET, AR IE A3

GAMMA 49 # 5 516 F H GAMAR
RIA3 A H A B %b 75 B R 4% 52 i TR 22 ) Y o6
#, kA,

In(recruitment) = o + Z:l:l filx)+e (2

A, In(recruitment) AN FE BB H A X E; apf
Bk ; xS R, G 4E) . SSH.
SST. SSSHIIN(SSB); fi(x,) k4 fif B A% B (AT 75 2
R eNikE, Sx K, RMNIESSh,

A BRI A GAMAE B, 5345 & K
[R] i B AR B AN B GAMAR BY ) FH iR 3t A5 5L U
| (Akaike’s Information Criterion, f&icHN
ALC)!" K 55 35 A0 I fiff B8 A% 1t J5 A5 28D fg 4L 5
BE, AICHE /N, WIRIARLG B #kart™, AICH
A

AIC =2k — 2In(L) 3)
K, AFRERIAN ST SE L LRIRBIRL )
AR R B, GAMAS B 138 B3 4 R 3.5.04K 14!
SEEE

2 4R

21 METEHREXNHATH
XF1980—20164F 1 8] (¥ %b 78 1 K4 B H 2R

XEEC, KOG Ay, 54T Shapiro-Wilk#: 4 ,

gE LB, 1980—19994F M a] i) #b 75 £ % 95 i
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VIR, A TS SRR Y S o)
FrE&ED.

1 1980—2016%F H A &5 4} 7T 2 AYShapiro-Wilki& I
Tab.1 The Shapiro-Wilk test of the In(recruitment) of
S. japonicus during 1980—2016

A WiE PfH

Year W value P value
1980—2016 0.930 58 0.048 90
1980—2015 0.930 61 0.041 07
1980—2014 0.932 85 0.045 01
1980—2013 0.924 81 0.037 92
1980—2012 0.91022 0.047 86
1980—2011 0.930 80 0.041 23
1980—2010 0.926 79 0.035 89
1980—2009 0.917 63 0.023 29
1980—2008 0.911 40 0.018 57
1980—2007 091157 0.021 57
1980—2006 0.916 50 0.032 53
1980—2005 091775 0.039 83
1980—2004 0.913 99 0.037 46
1980—2003 0.918 31 0.043 74
1980—2002 0.921 86 0.032 55
1980—2001 0.910 15 0.047 67
1980—2000 0.912 60 0.028 77
1980—1999 0.912 07 0.069 81

1980—19994F 1] [] Shapiro-Wilk# K 4% 5
(W=0.91, P=0.07>0.05),)F HIE&Q QEH
In(recruitment) ) 8L, JL-T- B i — 2% L4k (K] 1-2),
UE A 18] B9 In(recruitment) il 1E 25430 (1=7.02,
6=1.131, E1-b), FRZEREFW, REFEELT
In(recruitment) iR MAEZS 3 A W, LUK E T
K HIGLM A GAMAS Y 47 50408 434 1 i

2.2 GLMHBUES

I N T B 25 SO0 X H A 855 b 7 Y B
M, GLMM I & Pk g 45 R R W, 7~ o1 SSsS.
AR E R A SR XL K 28 B I SSS 5 AR 7y (SSS X
AEOY) . SEMCER B H SR ECS AR 43 [In(SSB)<4F- 7]
¥k i P R (P<0.05), HIn(SSB)5 32 H.10
In(SSB) > 4F- {73 %t #b 72 5t A9 52 10 B 1 3 (P<0.01);
AEHy . RBP4 SST . SSHEA K 28 H I SSTXAE 45 Al
SSHXﬁzﬁ:I\XT%I‘ﬁi (Y5 R AN I 25 (P>0.05)(3%2)

Hp [ 7K 77 2 4= 3 ) sponsored by China Society of Fisheries

H 2% G 7 HAES A s g,
%'Vﬂﬂ% ERRYL, ARGy 77U SSTHISSHXT
A 75 R B R W A T (P<0.01), In(SSB)XJ #b 751

U2 A (P<0.05), 7= P37 SSSXT#h 7 Y
S AN 3 (P>0.05), 52 MR B2 Y R B/ MK IR
= BRSST. SSS. 4FEA% . In(SSB)HISSS(#3)

2.3 GAMAEBIEIE S

BB REZE— I AGAMEL A, 2457 %
B, SRR i 5 A 7o A AR R O R (P<
0.01), KHEAICHEN, FALGAMELRY .

In(recruitment) = a + f (Year) +
£ (SST) +f (SSH) + ¢ )

S IR T B 2545 0N 6 H A 855 b 78 R
M, AT 1 B A R M 25 89.5% (% 4). GAM
BERY ) 3 AT s A, AR5 % b 78 5 19 58 I 0 K
fRERET 79.5%M) B 25, Bl S AR UE ™= DI SST
(9.7%)F17= B3 SSH(0.3%) . GAMR {4 1Y fi 1
PEAS R RN, BAUP ARy | B0 SSTHISSHIY
LR ROM R R TR A T RCR SR

H % G X H A S Rh e i 5e e, 45
R 72475 ik i YRR 36 (P<0.05), ZE 4 AICHEN |
A B RFI i 22 i R (R 5), 52 I 2 32 plt K31/
WUCHAEDSY . P2 UP3%SSS . In(SSB). 0PI SST
FISSH,

B I PR T, A5 AR A X b T8 A 5 ) 4R
8] 25 A 82 K (E 2-a), 1980—19854F 0], Xif b7t
H SN Ra, 1985—19894F ] 1] X #b 78
Y5 R KR BE R [, 20094F [ 2 204F [A] e ik
R 1989—19924F HA ] X b 78 1 19 52 ) 48 K i
FE B TFE, 19964F Ji X Kb 3t it 14 52 Ml 4776 458 R M
TR AR X RD T Y R e SR B R Bk T AR A
AR AR G Ol o

PR ISR 5, B A SSHI MG I, %
DT B Y B SR 28 T B (F12-b), Y
SSHAL F-58~62 cmiti IR, % &b 78 12 A9 52 M fie K
SSSHEA [ 7 Bl Xof b 72 8 7 Az A ] 1) 5 el (51 2-¢),
SSSAbF34.67~34.6971 [l AT, #bFT i B SSSAY I £
ROE FE s e, SSSAE T34.69~34.7470 [
BF, b 70 6 S MR BE R ka3, T 347435 5 i
A, JE BRME, 24SSSKT34.741F, KbIE B
SSSHYF- &1 18 1 K5 BEAE SSTI TR, #h 7S
i i 2 98 /0 (F2-d), 24 SSTAE F20.0~20.5 °Ciz
IF, Wb 7 f 7 AR AR K52
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6  Mean=7.02 —

ol [
8.0 /7% St
= 757 y 4r
ﬁ g A / X g —
&z 07 o X 23 A
) 6.5 /o & /
e 740 5 | / — N
6.0 | / \

55| P .
o N N N O |
-2 -1 0 1 2 5.0 6.0 7.0 8.0 9.0
o AL (khFEE) I H SRR HL
theoretical quantiles In(recruitment)
(@) (b)

Bl 1 198019994 H A G54 7T & HISUR 20 fh K HAG 0
() IEFQ_QM; (b) ik 377 I
Fig. 1 The In(recruitment) distribution for S. japonicus from 1980—1999 and its distribution tests

(a) normal Q_Q plot; (b) frequency distribution
*2 BARBHAECLMEREEMTEMNRN
Tab. 2 Test of the significant variables in GLM fitted to the In(recruitment) of S. japonicus

A IS fhiTHE bRtz i PlE
influence factors estimate standard error t value P value
Year —9.003x10 3.192x10 -2.821 0.1814
SST/°C —3.822x10’ 2.011x10° -1.900 0.086 6
SSH/cm —6.754x10 3.572x10 —-1.891 0.0830
SSS —4.817x10° 1.703x10° -2.829 0.0179"
In(SSB) 2.784x10° 7.377x10 3.774 0.003 6"
SSTxYear 1.922x10™ 1.012x10™ 1.900 0.086 6
SSHxYear 3.389x107 1.797x107° 1.886 0.088 7
SSSxYear 2.426x10° 8.573x10™" 2.830 0.0179"
In(SSB)xYear —1.406x10™" 3.714x107 -3.786 0.003 6"

e TFRRTE R KT a=0.05 (RN L 2 35 AH 5%
Notes: " the significant difference at 0=0.05

*3 BAHIZESZEWEFZEHCLMAE SERE 7, In(SSB)AL F4.0~5.270 [l B,
Tab.3 GLM test between the In(recruitment) of X Ab T S I R g b, In(SSBYK T
S. japonicus and the influence factors 520), #hTEESZER,
S R T T 7 % PiE
influence factors residual deviance P value 3 -‘[j‘ i//t\;
Year 16.542 9.490%x107"
SSTPC 13.745 1.583x10™ L XF1980—20164F #h 70 i H SR XT £ 1Y IE
SSH/cm 16.352 8.467><10’3‘ Ajlg‘l‘étﬁj\*ﬁ ’ EfmzoooﬁEUEEgﬁfEﬁjﬂi@ﬁiEﬁ
J (T\,\T = 2% AR (18] 4 >
s s 50010 PERY SR (1), ARSCHTSERIIN, 1 20ME 22804

o ORI FURBEACT PR RO 5B I K B

In(SSB) 18.104 2.329x10 . B N = =

W FORTE MK 0=0.05 (RN L 2 3 AR G AT, 1992F F19964F 4 Tk A7/
Notes: " the significant difference at 0=0.05 E i3] ‘VXE , {ﬂmﬂ\ ﬂ:‘*&%} ) ﬁ}‘%}ij} ZF » 2000
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#4 BEABHREGAMUSERNBE TR FECAMR B JEREF
Tab.4 Summary of analysis of deviance for GAM and goodness of fit statistics for the GAM fitted to

In(recruitment) of S. japonicus

A WS MR GCV R RRARZE/% AICTH
models adjusted R GCV explained deviance AIC value
+EA +Year 0.666 0.733 79.5 47.639
+ERMIREC  +SST 0.751 0.770 89.2 41.671
R E/em  +SSH 0.768 0.685 89.5 40.364
+HERMEHE  +SSS 0.586 0.757 69.5 50.912
SRR E HAAN L+ In(SSB) 0.701 0.605 80.2 45.057

®5 HAHBIRESZEWETZEHGAME R

Tab.S5 GAM test between the In(recruitment) of S. japonicus and the influence factors

SR A AICHH ATHEER W 22 fRRE %
influence factors AIC value Adjusted R * explained deviance
Year 47.639 0.666 79.5
SST/°C 55.256 0.403 43.4
SSH/cm 58.446 0.381 51.8
SSS 48.920 0.646 79.3
In(SSB) 50.614 0.580 67.0

EZ G R, #h RS B A
P BEAHE , 20004F 2 J&5 A4 78 0 B0 R 38 4 1E S
PR 30 5 B R R BT R A OC . Ik, pEdE
KA AR, KBRS A5 i shxt B A5 1
PR A ETAERR, B, BESHES
KA AH B AE FH AT fE 2 52 H A 85 (%) 7 A e
TR R AR MHSCH IR, PDOEEL. 5
BTV SR BRI G i AR it L JUAR G SIS PR I
JEIR JE v = A P55 H A B 0 9% 5 3 B 7 A
FISEIA 4 I AT NI — R4 i 5T o

A 5T 35 U [B] R L P R 3 10 R 8 R P
SRR NTeHR, HET GLMAIGAMAE I XT 1980—
19994F H 7 i ATV A4 Kb 7t £ 1145 5% 1] 8] - 1]
R IAT T o001, ENAMEDCHFFE R, SSTY,
SSH"HISSSMAE X H A 1Y) %% Y5 3 B A1 o3 A ™= A
W, RN TR ZR G R, GLMA AL B
SEEEREM, I SSS. In(SSB)LA K SSSH
4E | In(SSB)FIAE ) 52 B30 X H A i A 7 7
rb g AR RS I AR, Bl T S R
55(P<0.05), SZmaFE R K EN/IMEICH In(SSB)XAF: |
In(SSB). SSSx4F . SSS; B F1y5m, Xf
078 H 195 M R B R B MK IR R 7R B % SST
SSH. 4Efjy . In(SSB)HISSS., % &N T HILE A 45L
Hh [E 7K 77 2% £ 32 /) sponsored by China Society of Fisheries

N, GAMMLEIYEFE &5 - E W, AEFEN . 7~
51 % SSTHISSH B B A 45 i /N AICTH, W B
DA AL, A A0 v 45 R 7 X6 b 78 S Y R e AR
KREVMRIR A AEG © 7783 SST. 7 3% SSH;
R R, X b T S e AR R oK
/MR Gy . F2UI3%SSS . In(SSB). FEHI
SSTHISSH.,

3.1 BfE|EF Xt E 7E 2 AR

IR G R YT, 1980—19994F 1]
A RD T AR AL R, 1980—19854F [] #b 7t 14
FrtxtFasE , 1985—1989F11995—19994F [f] %k
o TR RIEE N IR, 1989—19914FH
MO B TR BE Y T (K2-2) . GAMAEE AU (1)
W5 R W, T H IERIN TR 2R 5 5
M), A 2 2 A LD T S, A AR R R
M) H A 6 b 70 8 1) e R BN R (4, K5). #h 7
WAEM P S Z B A B R AR DL
P %% 71w SE R R AR AR 52 U X H AR SR
SRR, W BT R AT BE R T BOR T8 AR AR ) )k
. PR EEFERE ., 19874ELLG, ZRHA R
P e 7 KR B BE m, 5 BORD SR R 0 REAG,
19924E FI19964F #b 0 5 A FIr I &, HH Rl & PR3
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=g \ : R ;
27 s : -2 N
I — I — I\!I 1I — : — ..I Ll P | | I (YN \\I
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Ay . .
R = % /em
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(@)
(b)
2 -
Sl L
< 2 17
E 3 3 E 3
B g : @ §
3 =82 07
meE O i 8
BrE Wﬂ,y
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=3 = 5
= Q = (5]
Rg o \
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_3'||||||| ||||ni|m|I I | i
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wmE 1
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2
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|
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Ll 18]l L L1l 11l ] 1
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40 45 50 S.IS 60 65 70
SRR ¥ H R X %L In(SSB)
(e)
2 EIBEZWEFSBAREBHFREZEXRNGAMS HE
Fig.2 Relationship between influence factors and In(recruitment) of S. japonicus based on GAM
REGIHHIE Sy, AhFetd R, Ry PR, RS RO, AT S B A b S R
PRI I A 1—6 1, BRI EEAE R 3—6 P, AR DL IR, A RN X HAES R FE B
HAES 8 T 295 M i a2, HAERK R wEEAEN, 45 imssx —i8 o murs.
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32 HEEFIFTENFME

FEGLMAL A v 25 18 3 28 5 2500 %) #b 78
MIFZI, 77 PP i SSSIE it Tt 3 M K 55 (P<0.05),
SSTHISSHA M i i & PEAG 5 5 1M 7 GLMAE B
BN TR R, PEOR3SSSiE AR g AR i, SST
FISSHXT b 72 f2: 1) 52 Wi 1% 1. 35 (P<0.01). GAMAEL
Rih ) B R B ZE A RN XA SRR R, et
R SSTHISSHA B X 155 1 45 05 1) i 22 it ¢
BE, XA T e AR RN, 1 7E GAMAR AL
ARG T, AR RT YN
o DO AR 7 i E S 1A B
A, XA ATRESE 2 25 G 200 ) GAMAE B
AN BE HEBR T 22 18] 0 A BAE T S E0m i n
SSSAZ | SSTHY R M 23 & AL, A L 7EGAM
REAS A GAMAR AU B R - 1) G 56 45 S 1 R
AL TR 6 Rb TS a0 R e £E AR AR LR
1), I HZ 256300 i GLMAEL B % g 3] T
Asf 8] PS5 0 HCAth PR~ (9 22 B3, [ AE GLMIE
Al A GLMAR Y 22 R 525 A 3300 1) K 46 B
KAAE . ZEA GLMHAIGAMAEL B (46 36 45 9, 2%
JEAREE R 7, 77 P SSTHISSHXT b 58 it 1Y
A5/

SST& R M H A 5 ¢ Y5 =F 1 A8 3 1Y 5 5 [
TP, 2T B H A B O g B
SSH KAB A /MBI I 5 3 A K AE — M
(A e, RIVA 7K A R BB 7K A 32 30 L 5 T % K [
— MY, X F B SSTRISSHNT H A i i) ¢ I =
JEE A BRI, X5 ARG 4 R A — B
GAMTH 2| i B A+ 5 #b 78 5 19 ¢ R (K2) %
B, H A RS PR 0 b 70 i B4R TP 7R 62~
65 cm i SSHL [Hl . 34.72~34.74F134.78~34.8311)
SSSTH I LA 1220.2~20.6 °CH SSTE [l 4 1Y 15 55,
GAMEL RIS 2] 1Y 25 PR 5 R 1 19 d5c 328 v A /D
JUHIESSS, SRSl e EE R, 55
X H A 5 R 7 A A B B IR S R R AT T A
I 45 S B 0 AR T

33 FHEEXNFTENFM

GLMAE R 25 R W, Toip &% 1K+ 1]
() 25 A 350N 3 S LR F- B 52, In(SSB) XS #h 78
Y5 B I 3 (P<0.05); B GAMAR Y [y 25
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Relationship between the recruitment of the Pacific-cohort of
chub mackerel (Scomber japonicus) and the influence factors on
the spawning ground based on GLM and GAM

WU Shengnan %, CHEN Xinjun "****"

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;
3. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
4. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China,
5. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agricultured and Rural Affairs,
Shanghai Ocean University, Shanghai  201306)

Abstract: Chub mackerel (Scomber japonicus) is an important pelagic fish in the Northwest Pacific Ocean. It is
necessary for us to find the relationship between the abundance and influence factors, which are beneficial to
exploit and utilize this resource. In this study, based on the recruitment data and the spawning stock biomass (SSB)
data of the Pacific-cohort of S.japonicus during 1980—2016 obtained from Japan fisheries institution, the
normality test of natural logarithm of recruitment was finished and the time period that passed the
normality test was during 1980—1999, with the environmental data of spawning ground, we analyzed
the relationship between the sea surface height (SSH), sea surface salinity (SSS), sea surface
temperature (SST) and the natural logarithm of SSB [In(SSB)] and the recruitment during 1980—1999
with generalized linear model (GLM) and generalized additive model (GAM). The GLM results
revealed the order of importance of variables ranked by decreasing magnitude was In(SSB) xYear,
In(SSB), SSS xYear and SSS, which were significant (P<0.05) and considered the combined effects of
factors. Considering the single factor in GLM models affecting the recruitment, order of the
importance of variables ranked by decreasing magnitude was SST, SSS, Year, In(SSB) and SSS. The
GAM results indicated that the model which contained Year, SST and SSH was the optimal model
based on Akaike’s Information Criterion (AIC), the importance ranked by decreasing magnitude was
Year, SST and SSH. However, considering the single factor in GAM models affecting the recruitment,
the importance of variables ranked by decreasing magnitude was Year, SSS, In(SSB), SST and SSH.
The suitable range of SSH was 62—65 cm, the suitable range of SSS was 34.72—34.74 and
34.78—34.83 and the suitable range of SST was 20.2—20.6 °C. When In(SSB)>6.0, the recruitment
was at a high level, based on GAM analysis.

Key words: Scomber japonicus; GLM model; GAM model; marine environmental factors; spawning stock
biomass
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