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Statistical Analyses on the Relationships between Red Tide Formation and
Meteorological Factors in the Korean Coastal Waters
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ABSTRACT

This study deals with the statistical analyses on the relationship between the red tide formation and the
meteorological factors in the Korean coastal waters. From 1995 to 2002, the red tide was observed every year
and the number of occurrences increased as well. The red: tide mostly occurred in July, August, September
and October. From multiple linear regression, the meteorological factors governing the mechanisms of the
increase in the number of red tide occurrences are found to be a water temperature, rainfall, sunshine
duration and wind velocity. But water temperature as the limited factor controlling the growth of
phytoplankton (Cochlodinium polykrikoids) in 15~307T.

NO = 8.089 - 0.319WT + 0.019RF + 0.141SD + 0.119WV (R = 0.897) in August
NO = 7.531 - 0.327WT + 0.027RF + 0.2085D + 0.208WV (R = 0.894) in September

Here, NO is the number of occurrence for red tide, WT is water temperature, RF is rainfall, SD is
sunshine duration and WV is wind velocity, respectively. The necessary times till the day of red tide
occurrence verse the day when water temperature reaches 15C are 78~104 days, then it should be divided
the coastal waters into 4 areas by the comparison among the accumulated sunshine duration, water
temperature and rainfall as follows; the South West Coast (SW), South Middle Coast (SM), South East Coast
(SE) and East South Coast (ES). The coastal areas that red tide occurs were complicated and various by
change of marine environments. Usually red tide with a high concentrations (individual number, cells/ml)
appeared in SM and SE. It was found that the general situations for the frequencies of red tide formation are
mainly concentrated to 24.5~25C (high water temperature) and over 1000 cells/ml (high individual number)
such as the category of red tide warning.
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Fig. 1. Harmful algae in
Korean Coastal Waters
(Cochlodinium polykrikoids).
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Fig. 2. Field observation stations and studied areas.
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Fig. 3. 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 1990 ~ 2002 in Korean Coastal Waters. (a)
For over 13 years, (b) for each August and (c) for
September, respectively

. Water |, . Sunshine| Wind
Periods Temp. Rainfall duration | Velocity Constant| R | n|F value
(a) -0370 | 0002 | 0019 0.302 8271
13 years |(-229D)| @115) | ®715) | (1260) | (0045 [28H] 3B 2652
A(b) ~0319 | 0019 | 0.141 0.119 8089 (08979 14| 9.263
ugust
(c) ~
September 0327 | 0027 0.208 0.208 7531 [0.8%4 18| 12993

R : Muitiple correlation coefficient, value in parentheses
shows t value. Significant at 1% level.
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Fig. 5. Accumufated sunshine duration from the day
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tide occurrence versus {a) total days (b} accumulated
water temperature and (c) accumulated precipitation.
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