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Mulivariate analysis on the catch data of sardine and
environmental data off Boso and Johban, Japan

Lei-Zong CHENG** Michio J. KisHI*** and Takashige SUGIMOTO***

Abstract

. Multiple regression analysis and principal component analysis are carried out upon the
catch data of sardine off Boso and Johban (east Japan) and environmental data (i.e., water
temperature, deviation of Kuroshio water, river discharge, solar radiation and wind force).
Results are as follows; (1) increase of deviation of Kuroshio water produces the increase of
CPUE of sardine, (2) river discharge and solar radiation are another important factors for the

change of CPUE of sardine.
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Table 1. Multiple regression equations for CPUE, dﬁring January to June in 1981-85.

Criterion
variable( Y)

Multiple regression

ar :
Ye equation

Multiple

Predictor variable(X) correlation F Examination

coefficient

Solar radiation (Xi)

—_ 3
1981 ¥=—0.63X,—0.21X;+0.13X; Catch(CPUE) River discharge (¥y) 0.65 F=5.48>F3
: Kuroshio deviation(X;) (0.01)=4.82
. 3
i _ Kuroshio deviation (X3) F=3.68>F 4
1982 Y=0.50X:+0.26X, ” Solar radiation (X;) 0.60 (0.05)=3.10
— 1
1983 Y=—0.52X P River discharge 0.52 F=8.12> Fi,
(0.01)=7.95
Kuroshio deviation(X;)
1984 Y=0.27X:+0.18X>—0.04X; ” Solar radiation(Xz) 0.35 F=0.88
River discharge(Xs)
o Solar radiation(Xj) _ 3
1985 Y=—0.46X;—0.42X,+0. 39X, " Appoint temperature(Xs) 0.55 F=3.26> F,
Kuroshio deviation(X;) (0.05)=3.05

Table 2. Multiple regression equations for Latitude of fishing ground center, during January

to June in 1981-85.

Criterion
variable(Y)

Multiple regression

e >
Year equation

Multiple
correlation
coeficient

Predictor variable (X)

F Examination

Latitude of
1981  ¥=-—0.30X:+0.14X>—0.09X; fishing

ground center

1982 Y=0.53X:+0.21X; ”
1983 Y=-0.52X,+0.39X, ”
1984 Y=0.48X:1+0.37X; ”
1985 Y=0.48X:—0.41X; ”

Appoint temperature(X:)

River discharge(Xs) 0.35 F=1.05
Kuroshio deviation(Xj;)
Kuroshio deviation(X;) 0.62 F=6.42> F%,
Appoint temperature(Xz) (0.01)=5.78

2
River discharge(X;) 0.80 F=18.18> Fyq
Appoint temperature(Xs) ’ (0.005) =6. 89
Appoint temperature(X;) 67 F=8.13> F},
Kuroshio deviation(Xs) ) (0. 005) =6. 99
Kuroshio deviation(X;) 0.70 F=11.32> F%,
Precipitation(Xz) ’ (0.005) =6. 73
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Table 3. Results of principal component analysis for LON: Longitude of fishing ground center,
LAT: Latitude of fishing ground center, DEPTH:. Mean habitable depth, CV: Coefficient
of catch variation, W. TEMP: Appoint water tempertature, DEV: Content’s deviation of

‘Kuroshio water, RIVER: River discharge, SUN: Solar ladiation, durmg January to June
CPUE: CPUE, (a)1981. (b)1982, (c)1983, (d)1984, (e)1985.

a) - w _
COMPO.1 COMPO.2 COMPO. 3 ‘ COMPO.1 COMPO.2 COMPO. 3
LON. ' 0. 684 0.387 0.503 LON. .0.688 0029  —0.146
LAT. © 0502 0.779 0.077  LAT. 0.871 0.095 0.158
DEPTH 0.806 0.245 0.068 ~DEPTH 0152  0.865 0.161
cv ... —0.656  —0.146 0.522 CV - ..-=0.369 - 0.58L 0,307
W.TEMP. 0.268  —0.611 0.272  W.TEMP. 0.473  —0.611 0.311
DEV. ‘ 0.378  —0.503 0.457  DEV. 0.757  —0.035  .—0.370
RIVER * 0,202  —0.169  0.515  RIVER . . . —0.571  —0.000. .  0.731
SUN —0.497 0.694 0:236 SUN" S 0.374 7 0.332 0.612
CPUE. . ... 0.756. = . —0.287 —0.433 CPUE -~ ©0.782 0 0.151 © 0.189
EIGEN VALUE  2.87 2.06 1.32  EIGEN VALUE  3.27 . 1.60 1.34
c) d) e L
COMPO. 1 ' COMPO. 2 ‘ COMPO.1 COMPO.2 COMPO.3
"LON. . 0.8 —~0.185° -~ LON. 0.876  0.208 —0.038
LAT. = 0.922 | .—0.162 © LAT. ' 0.852 °  0.173 0.049
DEPTH : 0.036 © 0834 DEPTH 0.512 0.242 —0.746
cv. . . —0.779 —0.104 cv —0.259 . . 0.762 0:170
W.TEMP. .  0.640 : —0.508 W.TEMP. 0.784  —0.023 0.350
DEV. . 0.405 0.800 DEV. 0.540  —0.117 —0.106
RIVER | ~0.852 ~0.168 RIVER 0.620 0.320 0.485
SUN - - - 0.566 0.049 SUN 0.253  —0.815 0.392
CPUE 0.690 0.032 CPUE 0.895  —0.426 —0.509
EIGEN VALUE  4.25 ' 1.70 EIGEN VALUE  3.33 1.67 1.38
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DEPT —0.719 0.069 - 0.386
: : T DAk
P 0. 044 0. 862 —0 169 19854V B S B HRRE & EBAHE & OBIb h K E
W.TEMP. —0.196 0.123 0.888
DEV. ) 0.588 —0.185 0.593 3-2. RAOEHEHEBERTLOBEEEOTES
RIVER —-0.777  —0.121 0. 365 s
SUN. 0.764 0.378 0.042
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Fig. 1. Sum of solar radiation in March at Choshi,
and standing stock of copepod off Boso after '
KIDACHI (1979).
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Table 4. Frequency in appearance of three types (W, O, K) of Kuroshio axis off "Boso after
KuUBo and Tom0OsADA (1981) (a), and CPUE corresponding t6 each type (b), and position

of the center of fishing ground (c).

Data were collected during Jan. and June, 1981-1985.

(a) (b) (e)
Frequency Pattern CPUE (tons) Pattern (N) Latitude Pattern
Year w (o] K Year w O K Year W O K
1981 14 12 0 1981 99 84 — 1981 35°43’  35°34’ —
1982 17 3 4 1982 110 78 60 1982 35°41’  35°32' 35°32/
1983 13 7 4 1983 107 65 62 1983 35°37/  35°26’ 35°49’
1984 11 12 0 1984 104 78 — 1984 35°45  35°38’ —
1985 13 9 4 1985 79 75 74 1985 35°557  35°38" 35°48’
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