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ABSTRACT

Red tide(harmful algae) in the Korean Coastal Waters has a given a great damage to the fishery every year. However, the aim
of our study understands the influence of meteorological factors (air and water temperature, precipitation, sunshine, solar radiation,
winds) relating to the mechanism of red tide occurrence and monitors red tide by satellite remote sensing, and amalyzes the
potential area for red tide occurrence by GIS. The meteorological factors have directly influenced on red tide formation. Thus, We
want to predict and apply to red tide formation from statistical analyses on the relationships between red tide formation and
meteorological factors. In future, it should be realized the near real time monitoring for red tide by the development of remote
sensing technique and the construction of integrated model by the red tide information management system (the data base of red
tide - meteorological informations). Finally our purpose is support to the prediction information for the possible red tide
occurrence by coastal meteorological information and contribute to reduce the red tide disaster by the prediction technique for red
tide.
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Red tide, Meteorological and marine factors, Statistical relationship, Remote sensing & GIS technique, Real time red tide
prediction
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Fig. 1a. Annual variations of red tide occurrence.
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Table 1. Results of multiple regression analyses for
testing the contribution of four meteorological
factors on the red tide formation of
Cochlodinium polykrikoids during 199072002 in
the Korean Coastal Waters, (a) for over 13
years, (b) for each August and (c) for
September, respectively

Water Rainfall Sunshine | Wind

Temp. duration | Velocity Constant | R n | F value

Periods

0370 0002 | 0019 | 0302 | 8277

(-2.291) | (2.115)| (8.715) | (1.260) | (0.045) 0856] 38 | 22632

a) 13yearq

®)
August 0319 | 0019 ] 0.141 | 0.119 | 8089 {0.897| 14| 9.263

Q (c)‘ 0327 | 0027 | 0208 | 0208 | 7.531 (0.894] 18 | 12998

R : Multiple comelation coefficient, value in parentheses shows t
value. Significant at 1% level.

Fig. 2), AT Ao dele AL 95~1044 AR
Ay dalERe FElFH FRYRAF 4600~
4700h, FH L 1500~1750C, F3 44 %: 6000~
6700mm), ‘F3| A F (FHAZAIGF: 5500h, FH G2
1900C, #2743 11200mm) 283 FHH (7
HYZ A4 4600~4700h, FH 5L 1560C, FH%
% 6000mm)E 7zt FEE o] 7]3AX} FH
A Yz gazte Aolg YHellE A ¢ F
ek AzUr P $2o MEFE B, FEE-H
g AT A A WAZ £ 245~25Ts
AZUE 1000mgl o] FdlA EL HEGE EF B

846

e F2 AzFone Wi T

Fig. 3¢ 4205 8319 B8 Uehisd,
sogRae Adsne gAZ FEE FuBA
g narh gAzTade 4Rt Mg ¥
), A¥RAN o2 dehid thgw 2k

=

U ERIEES L

: IN = 958.39WT - 20484 (R = 0.828)

o] 7] 4} IN (individual number, cells/ml)& AZzT =,
WT (water temperature, C)E 522 7tz yeldn.

o suisw), Z3t o, AES), N
I il 100073
so BSwL 15T
s sei(Es), 18T

am o 00 =0 00 &0 o =D

@

30 9w 25C

A s zBiSMY 2T
sodeye
ooy
s 17mse), 158

o zeaxsw), 150

“orthe
“

s ®
3 > 1908 XSW!
] o1
R cusxsn s
iw
I w
H
H
i 0

o a0 m =0 am =Y e =D

2
(43 nseswy

€ o
H
§ o
E «snas e
e < semse)
I an
H
$ am
§

o

am & 20 =0 o0 an %0 =0

Accumyl lated Sunshine! (R}

Fi

g. 2. Accumulated sunshine duration from the day
when water temperature is 15°C till the day of
red tide occurrence versus (a) total days, (b)
accumulated  water temperature and (¢
accumulated precipitation.

o)

Fig. 4= 470 sielo] o@ Hzuq A9 Fen
HzZUEY WESE YETh 29 A3E F9)
grsele AYE UslA A g hAE 2
245~25ColH =240l Foh Selvtet Aosld
AHY AzE 4& 2~25C AAAA BAE 31
B4 Al F2 HZFRY WF TREGE AE P

& Q.



HEZ\ZAR /1348 848 A9

l‘-.-
-
b
2
m
~
oy
=
e

22. H’s‘ Zl%*} Zlgd 9% A=z Z:‘*l

A48 (19952000, dele] o
N Aze B2} o5 gAY A
U £ SR A4 L bl

%
g 3}_% u1-‘?‘_8_71] sttt (Flg. 5a), o]} ddf
o] Ao} kstHo] ~EE wet HzI}F FEEE
sete whebx B o] FgohFig. Sb).

__ 15000
E Yeosu R=0828
7 12000 I vog5a30x-20484 S=1181
< go00
g o
2 .
zoewo}
3 e
£ 3000 L
2 R
E s ¥
o
15 20 25 30
weter Temp(T)
15000
-
E A=0359
£ TongYong
z 12000 I . 76815%-14693 S=2354
< 9000
= nor™ -
= 6000 ce
=4
3 3000
o
2
o
15 20 25 30
Water Temp(T)
15000
E wanDo R=0438
1
%‘ 2000 | <oap237x-60387 S=851
< 9000
5
= gooo
B
3
= 3000 [
Z e
£ ,.. p
o .
15 20 25 30
Water Temp(T)
15000
E 12["00 PoHang R=Q1
2 Y=207,18X-2064 S=1761
< 9008
€ .
=
= s000
] -
= 3000 -
5
2
o
15 20 25 30

Water Temp{(T)

Fig. 3. Relationships between density and water
temperature.
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Fig. 11. Red tide monitoring buoy.
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