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ECOSYSTEM ON THE GULF OF YEONG-IL IN THE EAST SEA OF KOREA

2. CLIMATICAL FACTORS : TEMPERATURE, INSOLATION, EVAPORATION, WINDS, PRECIPITATION

Ki-Tai Kim, Yi-Yong Yoon, Eun-Ju Choi, Dong-Cheol Lee, Sang-Rai Park, Yu-Hwan Ahn

Marine Science Institute, Yeungnam University, 632 Gyongsan, Republic of Korea

ABSTRACT : In order to understand phytoplankton ecology in the Gulf of Yeong-il, climatic factors such
as air-temperature, solar-radiation, evaporation, direction and strength of winds, and precipitation are
studied from January 1982 to December 1985. Annual average of air-temperature during the four-years
period is about 13.6C , ranging from 1.7C (January) to 26.5C (August). The maximum value of solar-
radiation is measured in spring (520 MJm 2 in May), the minimun . in winter (62 MJm -2 in Decem-
ber, January or February), and the total annual value : about 4987 MJm -2. Annual average of eva-
poration is about 1200mm (Maximum : 169 in May 5 Minimun - 56 in February), close to precipi-
tation (about 1050mm). Annual average of strength of “North Winds” (350° —90°) is about 550m*
sec 1 for 156 frequences during 191 days, “West Winds™ (170°—340°) : 511m-sec-! for 185 fre-
quences during 148 days, and “South Winds" (100° —160°) : about 61 m-sec-! for 25 frequences
during 24 days. “N” winds is about 30% more violant than “W" winds, but both winds are influential
in terms of water movements in the Gulf.

of #gK o) MEE- LB PR, F KRR RS A

out

1. F
R Bosle A4HEC] FFE A

2 A fefsked RiR, (R, e E, &%, 1

AIHE(Fig 1)& S-elviel migiiRe e TER
Mot HIEME 7l 1ol ol o B AR thig ol o)
8} A= HijERk (Kim et al.,1987) ol A1 {7-413] #13F] o}

Mt 29 A8 £ K, B, BS T B LS BiE
ER o3t REFM o] MM REEH] F2%H
S Fht

TS o] Fetk-2 SRS BRI S BRI 3 RERER

¥ A e R A EERE FEEE (L
B2 £ AHKS HYRmHE PrEE AR
2E S8 MES HolWa glo &4 Smog HE S
etz vk whebA o) e ot vl el SRR}
FHE-e o] #iEk el Kol BAS BES v

Fig. 1914 B2 ube}p o] A mgS of
115kmeo] 2, <F 20f&t 2] #gk7F o 7)o EAA QUch



70

Marine Nature 1(1), 1988.

1
129°28'N

Heungkod dong

Masan dong

36'4’E

90

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-temperature from 1982 to 1985.
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Fig. 3. Variations of air-temperature at each litteral stations of Yeong-il Bay from August 1985 to December 1986.
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S HAG )AL TAFA A= Bt BE Y] 9T
Bol wredl v, 54 ol BEWEC] 21 [Fig e 4
7F A& H 7] W&ol h, ‘

FEER HAES WstE-2 Table 19144 4 si7h 2

It Ia Imx Imn Et Ea Emx Emn
1982 5,240.0 144 644.4 258.8 1,268.0 35 169.3 56.8
1983 5014.3 13.7 588.4 2823 1,221.8 34 157.5 61.2
1984 5,002.0 137 636.0 253.6 1,153.1 3.2 151.1 56.4
1985 4,689.6 129 543.0 259.6 1,1744 32 155.6 56.0
Tatal 19,945.9 13.7 644.4 253.6 48173 33 169.3 56.0

Table 1. Insolation and Evaporation from 1982 to 1985(MJ/m? mm). I:Insolation. E:Evaporation. t: Total. a:Average. mx ' maximum.

mn . minimum.
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1=2992E +3814
olm r=0.839 % * * (r>=0.703) 24 HEMo] W&
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4. Qo v

(1) B R BE (Fig. 6a-d)

Fig. 6a-doll A 2= nls} o] o] kiR 9] wle A
RN HEW), 183 RS2 e F#71
At

BE\EE 360° HHO 2 FKne o JLE-2 350~90°A}
©]Z, N, NNE, NE, ENE, Eo|™ FE-S 170~340° A}
o] 2] NNW, NW, WNW, W, WSW, S, SSW, SW, R i<
100~160° Ao} 9] SSE, SE, ESES! vl#& ¥23 0 2
ZF A3},

ol & vt Frh 274 ta A vehton {E{F vt
o] HEY BEs g3 2}

Nw!f WW SW:if
1982 498.3 : 140 554.9 185 98.6 . 39
1983 569.0 © 152 5916 - 119 38.0 . 14
1984 471.6 : 152 531.3: 182 74.7 * 32
1985 505.7 © 151 5206 : 201 324113

Table 2. Total annual wind speed and frequency of each wind direction(m.sec-1)f . wind frequency.

1982 : f 1983 f 1984 © f 1985 f
N 327110 162:7 66.0 : 21 1236 : 31
NNE 2323 55 185.7 : 47 168.3 : 55 211.7 1 56
NE 99.2 26 2334 : 52 146.1 : 40 1009 : 37
ENE 1153 © 42 104.9 : 36 57.2:24 51.1:18

NNW 173:6 00:0 61.2:19 51:2
w 98.7 1 28 2112 1 64 1100 : 35 107.8 : 48
WSW 2484 : 92 2755 - 98 200.7 : 72 1276 : 51
SW 44016 00:0 414116 67.0 : 26

ESE 74.1: 29 2338 26.0: 11 36:2

Table 3. Wind direction, speed and frequency from 1982 to 1985(m -

sec-1).  f ! frequency.
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Mx Mn
1982 422 . NNE 234 E
1983 449 . NE 0 . SWNNW
1984 3.65 - NE 225 . SE
1985 399N 170 : ESE
TA 375 . NNE 232 . SE

Table 4. Average wind velocity from 1982 to 1985(m-sec-1).
Mx : Maximum average. Mn : Minimum ave-
rage. TA © 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 ¢ Jun. 24 © Sep. 211 July. 23 . Jun.
N Mn 0 : Dec. 0 : Dec. 2 Jan. 1: Dec.
T 148 153 170 151
Mx 31 : Dec. 31 : Dec. 29 : Jan. 30 - Dec.
w Mn 4 Jun. 5 Jun. 4 Apr. 5 Jun.
T 177 197 164 200
Mx 8 > Apr. 3! Mar. 6 Apr. 7 Aug.
May. May.
S Mn 0 Jan. 0 : Jan. 0: Jan. 0 : Jan:Mar,
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. Mn : Minimum value.
T ! Total value. A [ Annuel.
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Fig 8 Appearance frequency of importance wind at Yeong-il Bay.
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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 454 4.81 3.76 5.28

N Mn 0 0 2.59 2.00

W Mx 3.12 3.39 313 3.01

Mn 2.30 2.15 247 221

S Mx 4.30 4.35 2.90 2.63
Mn 0 0 0 0

Table 6. Montl;ly average wind Velocity from 1982 to 1985(m-
sec !
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N S E
Mn Mx Av Mn Mx Av Mn 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 37 1.5 6.7 3.0 1.3 5.8 2.7
1984 0.8 8.9 2.5 16 5.1 29 16 4.6 2.3
1985 1.0 14.1 34 1.0 5.3 26 1.7 5.0 2.5

Table 7. Maximum, Minimum and Average speed of annual important wind(m-sec ')

Mx : Maximum. Mn ! Minimum.

Av . Average.
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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. 7944
1983 2412 T Aug. 1.1  Dec. 1177.1
1984 196.8  Jul. 0.0 : Jan. 1049.1
1985 269.8 . Sep. 0.0 : Jan. 11954

Tuble 8 Variation of monthly precipitation from 1982 to 1985(mm). Pmx : Maximum precipitation. Pmn: Minimum precipitation. Pt . Total
precipitation.
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Fig 13. Annual evolution of daily precipitation at Yeong-il Bay from 1982 to 1985.
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