55 32 858 3
2008 4 5

K o7F % M

JOURNAL OF FISHERIES OF CHINA

Vol.32,No. 3
May, 2008

XEHE:1000 - 0615(2008)03 — 0379 — 08

GLM #l GAM RN A BRAFERGERBEAFHXR

O,

R E,

F A

(B REFHHER, L 200090)

RE#HERAELEEEF LE4 X  HRARRLSH 6o A 5 BEKRERFZH
WX RAATERBENECEF LA, R 1998 -2004 FREFAEHAEBENE LY
EFEGTMEE R RE RERE RERE RENAZRETREE AR X T
A GAM F)” X E&BEAGLM AR EFEMTEETFRXRAATHE. £2R%9,
EHWER,EVEGE R A 122. 5 E~124'E.26. 5’N~28'N, & § % i 26.5~30C , E & %
BHE33I~B3NUEEFTAECR AL ER, £LBER  F L E P E 122.5E~
125.5°E\33'N~37.5’N, # B % 15~20 C,E A Rk B H & 31.3~32.3, £ A% kK %
W, MM RESERE AT 0.5 WERY 122°30°E~124°30"E. 26°30°'N ~ 28°N,
122°30°E~125°30'E.33'N~34°30'N #r 124’E~125"E.34°30'N~37°'N, # %A ¥, FF H
WHHBITNEERRMEREREZRAE. PUHREEERNAREETEERKA N

[B] 2% 1B i ¥ig PRI

KGRt NEEEE S XTI E KRG B B NRE T AR

fE4#%ES.5931 XEkERIRAE A

BB KR KR LEAR, TS THE
R PEERKER. 2HER. BEENEBELER
7K B8 (Scomber japonicus) F B W #8 ( Scomber
australasicus)™ , FE R B, B A 5 E LT LR
RISEET R . SEJLT4EK, BEE REERIRES
TR TR, 5 S L EARNHEEH
BAEINK , BRTEAR L B0 DO VYL A A7 . B
EEER, KRR K& H 523 EH.

T RMERRIRA S G0 H SHHERR
ZIR1 A 2 ZR 5 ¥ b A 7= ) Ik B AR S
BEEFEMNEM. kREPHATIEERER
DARIR W I IR, 8 T AL 5
REEHBANTOEGNRR HAED T
WTARWEKE B SRR HIRE R
TEHPLBEEN S EBERKEENHEN
K & Ricardo %057 A O W] AR 4E 45 ¥ 3 R 1R

¥r¥s B B8 : 2007-05-25

(SST) LFRZ 19°C, HETME% IR ). 0
TR RESE , B4 FEGE R — SR B F 31T
SR, ARRET. B AEE S5
= EBHEREENHETFRREY., | LR
#I( generalized linear model, GLM) 5~ X #]
HE% (generalized additive model, GAM) 2%
TUERAE EIHAHET , I 4R 5K B Bk 8 £ 1y b
By BF 5T e 12, Sk, A SCAR 9B 1998 —
2004 43R B 1/ ¥ B e AP 0 2 7 e TR » 45
A B} 6] 23 8] #0192 58 B 7, F) F GAM 1
GLM BRI R IREEE S AR E M E FHRER
BEATRRGY, 2R 35 G 00 e\ Y 5 LI 4R AL R 2
FERMIBIKYE .

1 BRIk
1.1 BERE
65 BB P A 7 B R H WK™ KSR Y B

¥ BT H : 2006 4F FHEIHFHLMAFE A THRIBEB) (NCET - 06 - 0437) s R i & f R ¥ B (T110D
fEEEY 8 B(1982-), 5 Wi I AL A, EENFEFR SR, Tel:021 - 65710205
BEIREE : BRHTE, Tel: 021 — 65711303, E-mail : xjchen@shfu. edu. cn



380 Ko % #H 2%

BN TAEH, BUBEFBA : B . &4 E 8 fE
WRBFIER B =8, HbE S PR K, 206
AP R 107X 107,

SST Fi¥g ¥ K E 1h BE (SSS) S4B BL B W 3
http: //iridl. Ideo. columbia. edu, i [&] & Bf 41998 —
2004 4F, BE 43 B30 A s 2 BRE A 121°E~127
E.25"N~39'N, 23[Rl 533 30X 307,

1.2 HiETmALE

FRIE R B 7 31 V8 85 1 & A 57 58 A b ¥
GBI R AN R, AR B IRS EARR
Sy R X, B R R 37 (25" N~32. 5" ND Al
B35 (32. 5’N~39'N),

R B A P RO Y ZS IRl 43 $E 3 5 SST. SSS
FIA—3, A A 7= Ge i $ 4% 0.5° X 0.5° /4
2R E PRI . IR BIHRAE . A BB A 43
PR PARHITES

FRYE IR FAR Y 25 (SSTw) TR 32— % X
(0.5 %0.5) WREAKEHE. EF—13X3H
M X (5 — Mg R 0.5° X 0.5, b A K
SSTauaBP Jhix 9 MHiAE X 3, SST FydrRafEzE. M
SSTa kR R R A B 2R, HEITHER M5
A& XA SST W AR H ZX K SST,

1.3 REHE

GAM #% | GAM BRI % B i & %
B R #1087, HRkaoptsd,
Y = a—i—jifi(:cj) +e D

K, Y - HAHHE I BWHEIKE CPUE(/
net);x; - S HEE, BEEM AB.LE. 5
BE.SST.SSS.SSTw il SSTur % f: (x;) — & A%
BENEERTERY; o« — ERREFHERIE;
-%&E,5 x; TXK,E(e)=0,e =2, FEED
Ak

BHERBEE— fi H6 6B REF AR
BEPEEREAN T, B AR iR
i B 43 A, B B R P M A T T R AR
(cubic spline) , B A A {&1E 5% 25 F Jr Fi e /M.
FIF S-PLUS 2000 #4347 GAM £, 7EX MR
-, GAM T3 bR B R 2% RO R T R
P, k2 Gauss-Seidel backfitting /0

RT R R PSS R, X5k 2 Pseduo
REPCOBATHH .

ey —1-28
A, RD AR ZEHZE; ND A RZE .

GLM##  FIH GLM AN 5%
VR=E B T4, Hoak = opte

Ln(CPUE+¢) =p+Y+M+LON+LAT +
SST+ 885+ 88Ty +SSTy: TYXM+Y XLON
+MXLON+YXLAT+MXLAT+ SSTXY +
MXSST+SSSXY +SSSXM+e @)
A, Ln—BU H A X80 % 80 BUESE B30
10% ; p— 5 F 7 806 Y—4 8 B M— A BB
LON—ZBE B0 s LAT—45 B 300 ; SST—3R IR A
N3 SSS—RIZE BEBN ; SSTar—ZRIR M A Rl Z R
BN 5 SSTea— R IBMIRHEZ DL Y X M—F 5
AR ERN; Y X LON—4E43 5 2 B R AE TR
M;MXLON—H iy 5 & EKN R B DL Y X
LAT— 1 5 45 B 38 B M X LAT—H 1y
B&%ERNRERN; Y X SST—4E4)y 5 SST ML H.
BN M X SST—H iy 5 SST 38 H.A BL ; SSS X
Y—SSS 543 3 BN ; SSS X M—SSS 5 A 1
FIREERINT ; e—FR 2, AR IER 7 .

A B 3% % (relative abundance index,
RAD GLM & RR AL 5 K18 & X 1Y
CPUE, iR4B A X O HEAF XA RAT H55:

RAI=CPUE,/CPUE,,; )
A #, CPUE, — &£ ¥ X 15 # kL |5 9 CPUE;
CPUEum: — CPUE, Hf & A fH.

#JF Marine Explore 4. 0 2241 RAI 5%z
[E1s iy

2 GR

2.1 HiBiEG

BHEEFY5 CPUE ¥ £ 4 B A XF
CPUE #m Bk E4E R AL A K (B 1-a), H
2000 4& 1 2001 45 Hy B /0N i BE T B, 3% U8 B H
CPUE 8445/, BB IR F BT 25, X 552
FRAE =R BLAEAF. & A %) CPUE B3 fEE
AGERE EAEEA1 AR 12 AR, &2
MKW AMESTE 7.8 F 9 A& 1-b),
A 3%+ CPUE 52 H 325t /2 CPUE H4EFR



3/

*R - ¥,% . GLM 1 GAM AP R AR B SH ITAG SHEHE THX R 381

2

1

0

o
it
=
=¥
w

<
&
S

[
pS

o

L we e we  we e wm
1998 1999 2000 2001 2002 2003 2004

AL year

e

o

TCPUESAN of
3 2 -1

o

effect on CPUE

F A5 month

b

STCPURRA eifect on CPUR

&
) . . e
21 122 123 124 125 126 26 28 30 32
FE1E longtilude 25 5 latitude
d
© (d)
o €3]
bl —
:i o B o
o
@ =
3] it e S
E =T
Py T
i i
= Bl
5] 5
£ ]
:“"; r?, | L S i—;’; R INLIE LI T B i
fES y - o~ - -y - '
- i5 20 25 30 32 33 34 35
FRIZHLE 885
®

ol
=
_E-' S EMAIRY L BEE ML LW
T
5%

0.0 05 10 E
T FE R AR 2 88T

(3]

2

l

FFCPUEFZI effect on CPUE

=y
s
o3

e
"‘l"l Akl ! ‘ DALY A

4 2 0 2 4
FI A (E] 25 88T, g
{)

B 1 #hrEEsis GAM BRI R
Fig.1 GAM model results of S. japonicus in the southern fishing ground
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Fig.2 GAM model results of S. japonicus in the northern fishing ground
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Tab.1 PCf value of GAM

#EIX fishing area BEIME residual deviance T RZ null deviance PCf
B i ¥#3% southern fishing area 428 672 0. 36
At ¥ southern fishing area 1151 1618 0.29
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Tab.2 The ratio of affecting factor explained by the GLM model

K F factor FE ¥R ¥a3% southern fishing ground 4t &R #3% northern fishing ground
A4y year 0. 300 0.108
H 4% month 0. 386 0. 405
&4y » H 43 year and month 0. 076 a
2% longitude a b
25 * 4E4} longitude and year a a
2% » 4% longitude and month a 0.073
%% latitude 0.127 b
18 * 4E4 latitude and year a 0.120
#55F » H 4} latitude and month 0.108 a
SST sea surface temperature b 0. 042
SST = 4£4% SST and year a 0. 054
SST » H44 SST and month 0. 033 0. 025
SSTyy standard deviation of SST a 0.022
SSTgs  monthly difference of SST 0. 045 a
SSS sea surface salinity a a
SSS * 44} SSS and year a a
SSS * H 4y SSS and month a a

T a. ORLE AR B AR PR 25 5 b. SR B E R SRR

Notes: a. The effect through stepwise regression procedures have been removed. b. No significant effect was removed
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Relationship between the resource and fishing ground
of mackerel and environmental factors based on GAM and GLM
models in the East China Sea and Yellow Sea

ZHENG Bo, CHEN Xin-jun, LI Gang
(College of Marine Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract; Scomber japonicus and Scomber australasicus are important small pelagic fishes in the East
China Sea and Yellow Sea. It is necessary for us to know the relationship between their fishery
resources, fishing ground distribution and the factors such as time-space and marine environmental
conditions, which are beneficial to exploit this resource. Based on the catch statistics of mackerel
from Chinese large purse seine fleets and environmental factors such as sea surface temperature
(SST), sea surface salinity (SSS) and others, in the East China Sea and Yellow Sea from 1998 to
2004, the relationships between the abundance index and fishing ground distribution of mackerel
and environmental factors are analyzed using generalized additive model (GAM) and generalized
linear model (GLM). The results indicated that the fishing ground are focused on the waters of
122.5°’E—124°E and 26.5°N — 28’N in the southern fishing area, in which this fish is concentrated
near the waters of thermal fronts, and the optimum SST and SSS ranged from 26.5 to 30 C and
from 33. 3 to 34. 3 respectively. While in the northern fishing area, the fishing ground is focused on
the waters of 122. 5°’E—125. 5°E and 33°N — 37. 5°N, in which this fish prefers to live near the colder
water, and the optimum SST and SSS ranged from 15 to 20C and from 31. 3 to 32. 3 respectively.
The relative abundance index more than 0.5 is distributed in the waters of 122.5°E — 124. 5°E and
26.5°N—28'N, 122.5°E — 125.5°E and 33'N — 34.5°N, 124°E — 125°E and 34.5°’N —37'N. It is
concluded that it is obviously different for southern and northern fishing areas of this fish in the
ranges of SST and SSS. The importance impacting mackerel resource abundance is temporal,
spatial, environmental and other factors in order.

Key words: Scomber japonicus and Scomber australasicus; generalized linear model (GLM);
generalized additive model(GAM) ; resources and fishing ground; environmental factors; the East
China Sea and Yellow Sea



