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ECOSYSTEM ON THE GULF OF YEONG-IL IN THE EAST SEA OF KOREA
2. CLIMATiCAL FACTORS : TEMPERATURE, INSOLATION, EVAPORATION, W IN D S, PRECIPITATION
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ABSTRACT : In o rd er to understand  phytoplankton ecology in the Gulf of Yeong-il, climatic factors such 
as a ir-tem perature, solar-radiation, evaporation, direction and streng th  of winds, and precipitation are 
studied  from January 1982 to D ecem ber 1985. Annual average of a ir-tem peratu re  during  the  four-years 
period is about 13.6°C , ranging from 1.7°C (January) to 26.5°C (A ugust). The m axim um  value of solar- 
radiation is m easured  in spring (520 M Jm 2 in M ay ), th e  m in im u n  1 in w in te r  (62 M Jm  -' in  D ecem ­
ber, Ja n u a ry  or F e b ru a ry ) , and  th e  to ta l an n u al va lue  1 abou t 4987 M Jm - 2. A nnual av erag e  o f eva­
po ra tio n  is about 1200m m  (M ax im u m  1 169 in M ay 1 M in im un  1 56 in  F e b ru a ry ) , close to  p rec ip i­
ta tio n  (ab o u t 10 5 0 m m ). A nnual av erag e  of s tre n g th  of “N o rth  W inds” (350° — 9 0 °) is about 550m  • 
sec  ' for 156 freq u e n c es  d u rin g  191 days, “W est W inds” (1 7 0 ° — 3 40°) 1 5 1 1 m - s e c f p r  185 fre ­
q u en ces  d u rin g  148 days, an d  “S o u th  W inds" (100° —160°) 1 abou t 61 n r  sec  1 for 25 freq u en ces  
d u rin g  24 days. “N " w in d s is about 30%  m ore  v io lan t th an  “W " w inds, bu t bo th  w in d s a re  in fluen tia l 
in te rm s  of w a te r  m o v em en ts  in  th e  Gulf.
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Fig. 1. Location of the sampling station and its area. Gulf of Yeong-il in the East Sea of Korea.
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Fig. 2. Annual variations of air-tem perature from 1982 to 1985.
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Fig. 3. Variations of air-tem perature at each littéral stations of Yeong-il Bay from August 1985 to December 1986.
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It la Imx Imn Et Ea Emx Emn

1982 5,240.0 14.4 644.4 258.8 1,268.0 3.5 169.3 56.8
1983 5,014.3 13.7 588.4 282.3 1,221.8 3.4 157.5 61.2
1984 5,002.0 13.7 636.0 253.6 1,153.1 3.2 151.1 56.4
1985 4,689.6 12.9 543.0 259.6 1,174.4 3.2 155.6 56.0
Tatal 19,945.9 13.7 644.4 253.6 4,817.3 3.3 169.3 56.0

'fable 1. Insolation and Evaporation from 1982 to 1985(MJ/m-, mm). 11 Insolation. E : Evaporation. tlT otal. alAverage. mx'.maximum.
mn i minimum.
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Fig. 6a-ddl4 A 4 4 4  4 4  4 tKôc4 4 4 4  Adl 
4®.(N)4 ffiJH(W), a s )a  |gR(s)AS 4 «  47l 
$14 .

Rl4-Í-360° JS4AS dl 4JH4 350~90°4 
4 A, N, NNE, NE, ENE, E44 ffiR4 170-340° 4  
4 4  NNW, NW, WNW, W, WSW, S, SSW, SW, 4KL4 
100-160° 4 4 4  SSE, SE, ESE4 4 4 «  A « 4 A S  
# ^ 4 4 .

4 «  4 ^ 4  44  ̂A4+1 4Adl 4 4 4 A 4  f@f@ 4  
# 4  mm4  ® S 4  4 4 4  4 4

WW : f s w  : f

1982 498.3 : 140 554.9 : 185 98.6 : 39
1983 569.0 : 152 591.6 : 119 38.0 : 14
1984 471.6 : 152 531.3 : 182 74.7 : 32
1985 505.7 : 151 520.6 : 201 32.4 : 13

Table 2. Total annual wind speed and frequency of each wind d irec tio n (m -sec-i)f 1 w ind  freq u en cy .

1982 : f 1983 : f 1984 : f 1985 : f

N 32.7 : io 16.2 :: 7 66.0 : 21 123.6 :: 31
NNE 232.3 :: 55 185.7 :: 47 168.3 :: 55 211.7 :: 56
NE 99.2 :: 26 233.4 :: 52 146.1 : 40 100.9 : 37

ENE 115.3 :: 42 104.9 :: 36 57.2 :: 24 51.1 :: 18
NNW 17.3 :: 6 0.0 :: 0 61.2 : 19 5.1 : 2

W 98.7 :: 28 211.2 :: 64 110.0 : 35 107.8 :: 48
WSW 248.4 :; 92 275.5 :: 98 200.7 : 72 127.6 : 51

SW 44.0 :: 16 0.0 :: 0 41.4 :: 16 67.0 :: 26
ESE 74.1 : 29 23.3 :: 8 26.0 : 11 3.6 : 2

Table 3. Wind direction, speed and frequency from 1982 to 1985(m • se c ~ 0 . f  •’ freq u en cy .
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Mx Mn

1982 4.22 : NNE 2.34 : E
■1983 4.49 : NE 0 : SW,NNW
1984 3.65 : NE 2.25 : SE
1985 3.99 : N 1.70 : ESE
TA 3.75 : NNE 2.32 : SE

Table 4. Average wind velocity from 1982 to 1985(m-sec 0 .  
Mx 1 Maximum average. Mn 1 Minimum ave­
rage. TA 1 Total average.
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Fig. 7. Average wind velocity of each wind at Yeong-il Bay from 1982 to 1985.
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1982 1983 1984 1985

Mx 19 1 Jun. 24 : Sep. 21 : July. 23 1 Jun.
N Mn 0 1 Dec. 0 : Dec. 2 : Jan. 1 I Dec.

T 148 153 170 151

Mx 31 1 Dec. 31 1 Dec. 29 I Jan. 30 : Dec.
W Mn 4 : Jun. 5 I Jun. 4 : Apr. 5 : Jun.

T 177 197 164 200

Mx 8 1 Apr. 3 : Mar. 6 : Apr. 7 : Aug.
May. May.

S Mn 0 : Jan. 0 1 Jan. 0 : Jan. 0 1 JanrMar.
Dec. July. Nov. May, July.

Sep. Sep.-Dec.
T 39 15 32 13

Table 5. Monthly maxima and minima frequencies of important winds. Mx : Maximum value.
T I Total value. A : Annuel.

Mn I Minimum value.

198519841982 198330
a ---------A  N orth  W inds
o ---------o  W est W inds
• .............  South W inds

2 0

..o'

1 0 o —o - o

Fig. 8. Appearance frequency of importance wind at Yeong-il Bay.
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-  W est W inds
— South  W inds

3 -

2 -
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Fig. 9. Monthly average velocity of importance wind at Yeong-il Bay.
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1982 1983 1984 1985

Mx 4.54 4.81 3.76 5.28
Mn 0 0 2.59 2.00
Mx 3.12 3.39 3.13 3.01
Mn 2.30 2.15 2.47 2.21
Mx 4.30 4.35 2.90 2.63
Mn 0 0 0 0

Table 6. Monthly average wind Velocity from 1982 to 1985(m-
sec  ')
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Fig. 10. a-b. Daily average velocity of importance wind at Yeong-il Bay from 1982 to 1985.
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Mn
N

Mx Av Mn
S

Mx Av Mn
E

Mx Av

1982 1.6 11.6 3.5 1.2 5.1 3.0 1.8 4.3 2.5
1983 1.2 11.8 3.7 1.5 6.7 3.0 1.3 5.8 2.7
1984 0.8 8.9 2.5 1.6 5.1 2.9 1.6 4.6 2.3
1985 1.0 14.1 3.4 1.0 5.3 2.6 1.7 5.0 2.5

Table 7. M ax im u m , M in im u m  a n d  A v e rag e  s p e e d  of a n n u a l im p o r ta n t w in d (m - s e c  ')  M x  1 M a x im u m .  M n  1 M in im u m .

Av 1 A verage.
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Fig. 12. Annual evolution of monthly precipitation at Yeong-il Bay.

Pmx Pmn Pt

1982 209.1 : Aug. 5.7 : Dec. 794.4
1983 241.2 : Aug. 1.1 : Dec. 1177.1
1984 196.8 : Jul. 0.0 : Jan. 1049.1
1985 269.8 : Sep. 0.0 : Jan. 1195.4

Table 8. Variation of monthly precipitation from 1982 to 1985(mm).Pmxl Maximum precipitation. Pmn : Minimum precipitation. Pt 1 Total
precipitation.
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Fig. 13. A nnua l ev o lu tio n  of da ily  p re c ip ita tio n  a t Y eong-il B ay from  1982 to  1985.
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