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Relationship between squid fishing grounds and

the oceanic conditions by satellite data.

Yun-Sun Choi

Department of Oceanography, Graduate School,
Pukyong National University

Abstract

The relationship between the oceanic conditions and squid fishing
grounds in East Sea/Japan Sea werce examined by satellite data.
The water temperatures at 50m which were calculated from satellite
SST (Sea Surface Temperature), and the night light distribution
images from DMSP/OLS, during the period of 1992-2000, were used
for the study.

Although the SST from MCSST had a high correlation value
(R=091) with in situ SST for all the seasons, there was a
differcnce in sea areas between satellite SST and the 50m water
temperatures which are the highest catch depth for squids. In case
of the coast in East Sea, the correlation value between the SST
and b0m water temperatures was low for reason of the southward
movement of North Korean Current (R=054 in Feb and R=0.74 in
Oct). The open sea, however, the correlation has a high value
(R=0.81 in Feb. and R=0.8 in Oct.) because Thushima Current

makes the mixed layer thicker so the thermocline is found in deeper



depth than the wusual during the times. Therefore, 50m water
temperatures could be calculated from the sateilite SST data.

The main squid fishing grounds and its water temperature
distribution which derived from the relationship between the night
light distribution images and 50m water temperatures calculated
from satelite SST are as follows: They were found near Korea
Strait and the north coast of Japan during the scason of lowest
fishing, especially February, and the temperatures were above 12T.
In the season of highest fishing, October, the main fishing grounds
were found near the polar front, the Korean coast and the north
coast of Japan, and the temperatures werce above 10-16TC, 14-18C
and 20T respectively.

The results of this study show the posstbility of presumption
for the squid fishing ground distribution by using the night light

distribution images of satellite data.
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Figure 1. A map showing the study area (Dotted lines denote

observation lines.).
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Inclinaion angle | 98.8°
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SSIES

Table 4. OLS specification

(;h | Spectral range Swath Resolution(km)
ar%fle (pm) wa Fine‘ mode | Smooth mogg
VNIR 0509 0.55 2.7
TR | t0-134 T as T a7

OLSAlAM 9] a4 1= fine mode”t 0.55km, smooth mode?}d 2.7kmeo]
. I ZFAIMRL (visible band)t= 6bit® digital number (DN)Z ¥8
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Figure 2. An imaging process for using a 36-digital number(DN)
(a) an original state, (b) an image after removing
values below 25 DN and (¢} a final image used in this

paper, using a values over DN 36.



AALALALE o] &3 T2 BRE oy YEHE= DM
olgEmR F EEgAld @At aEE o]E ABE o4t
S Aojol e BAIE AT Y] 3, 1993~20003 7)7HEoE 24 e] 9
Fol B4 50m S AFRELEed dAR2ZYH F4E 50m
T FREe Fgste] I wAY YES 2ASAE S0m FF
o Feg A flel A" MCSST F&48s W Llkme
TN =S 7HAIH, 2 Digital number (DN)& 0~255 (8bit) 0.2 3T
A5 5L (Loveland et al, 1991) t} &3 Z& ZAddez A& Hd)

MCSST = 0.15 x DN - 2.1

o ARt BN U3 Aus 598 45 U9 JFoz 49 3
Aoz #zdtd HYAARNS such obde Fojd gwAs
(Ray(k) ) #& 77 93] Agnzses] Aurt 482 g
rre s eAE 4N AAsan

N—Fk _ _
;l(x,ﬂ V= »)

{30 3 (-
= =

R (k) =

DMSP/OLS #lAdaase =45 Ao ojzte] KRIx =4 o
T = 219819 e o) &3t FEAL, o BEe FA
(X, V)2 o{849 79 $44 (Long. X, Lat. Yool 7t sj74 o
IF= 7H5sk +85 U

2.Catch; - X; 32, Catch;- Y,
2.Catch; *  2.Calch;

(X, Y) = (



AYAA (A= X, A= Yool g 344 #50099E& ey
(ellipse) .52 FAIBFAx, Ebgle] 3 3t 9% )2 ofdiel A+
#c}

Ay = 05 s;°+ 322+\/( iP5 24 (st 52— spf))

A7 sy, s s 22 X, Yo gk REHA § i abelt)
T oY WS Uede 45 959 V187 by, by ol S
7Lq._

Ao B 9 EEs FEAEdde] yehdle Be HE
&

_‘TO_



Fig. 30l #As.ob 71 A2 aHol] g sFE5 Heb At

Realtime Prediction Fishing Ground
and an estimated Oceanic Condition

oceanic condition | fishing ground
(temperature) (distribution of nighttime
| | fishing ground)
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|
AVHRR/MCSST KODC, IMA
| |
’ DMSP/OLS
derived temperature
at S0m depth by satellite
annual, seasonal * annual, séasonal
temperature distribution fishing ground distribution

Relationship between Fishing Ground
and Oceanic Condition

Figure 3. Flow chart of data process.
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Figure 4. Annual fluctuation of common squid catches by the
DMSP/OLS in East Sea from 1992 to 2000.
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Figure 5. Monthly composition of DMSP-OLS imagery
from 1992 to 2000.
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Figure 6. Annual fluctuation squid catches and digital number

from 1992 to 2000 (R is correlation coefficient).
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Figure 7. Monthly fluctuation squid catches and digital number
from 1992 to 2000 (R is correlation coefficient).
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Figure 8. Geographic distributions of monthly estimated center

of DN from 1992 to 2000.
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Figure 11. Bimonthly linear regression analysis between in situ
temperature at D0m depth and temperature calculated

from satellite imagery.
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