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Abstract This study investigates the characteristics of turbulent fluxes observed at Ieodo
Ocean Research Station (IORS) in autumn 2014. The 10 Hz IORS data is quality controlled
and calculated to be the 30 minutes turbulent fluxes. The quality control consists of five steps:
a weather check, Vickers and Mahrt (VM) sequential check, VM parallel check, flag check,
and direction check. Since the IORS is an open-sea station with no orographic influence, there
are no significant diurnal variations for the turbulent fluxes and 10 m wind speed. According to
stabilities, the unstable and semi-unstable states appear more than 28% and 70% in autumn,
respectively and they have strong winds of over 10 m s™'. In addition, the turbulent fluxes
increase with increasing wind speed. In particular, the latent heat flux and its deviations are
clearly shown because the latent heat flux is influenced by the change of both the sea surface
roughness and wave height induced by the wind. To demonstrate the changes of the turbulent
fluxes before and after typhoon, Vongpong (1419), which is the most intense typhoon affecting
the Korean Peninsula in 2014, is considered. The turbulent flux fluctuates in accordance with
the location of Vongpong. The turbulent fluxes have a large (small) variation when Vongpong
approaches (retreats) at the IORS. The overall results represent that the IORS data helps us
understand physical processes related to air-sea interaction by providing the valuable and reli-
able observed data.
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Fig. 1. Platform of Ieodo Ocean Research Station (IORS).
Circles show position of Open Path Eddy Covariance
System (OPEC). This figure is adopted from Oh et al.
(2007).

Table 1. Periods of turbulent flux data observed at Ieodo
Ocean Research Station (IORS) in 2014.

NW SE
Year Period Year Period
2014 6/12~8/20 2014 8/22~9/12
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3. Quality Control

3.1 Quality Control

oloj= 7oA HEE U] AE= T A
< B3l Ak59] H(Quality)S MAT = 3lom, &
Ao = Oh et al. (2010)3} Oh et al. (2011)0l]4]
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Weather check® (a) <= 0, (b) FH&EE 85% 1|yt
(c) A178 2km Z3}e] Al 7HA] 20E& 57—34 s, B
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Fig. 2. The error flag ratio of water vapor as a function of (a) horizontal wind speed, (b) relative humidity, and (c) significant
wave height in September-October-November (SON). The solid (dotted) line indicates the hard (soft) flagged error ratio,

respectively.
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Table 2. The number of data and its frequency in terms of
the three stability classes in September-October-November
(SON) 2014.

.. A: B: C:
Stability Stable  Semi-unstable Unstable

The number of data 5 128 312
(Frequency) (1.12%) (28.76%) (70.11%)
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oA HxP7} AA YERst
Oh et al. (2007)2 o] M=o W2 tF T2
F&30 AAE ARy 95k 0}7@‘: Hg
= HE ZLE IHEI9 21, LS Monin-Obukhov Z
olo|th, M E= 7L 71(0,)F 7202 HAE
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et al., 2000; Oh et al., 2007). ¥ A= KOOFS
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Stable: z/L>0
Semi-Unstable: z/L <0, 0,> 6
Unstable: z/L <0, 0,< 0,

20144 7HeEe] F 490 AR F MR e
oY 1.12%, F=-5°H4 28.76%, E9H 70.11%2o.2

Atmosphere, Vol. 25, No. 4. (2015)



714 2014 715 oo FRATIA A 9] U T 20| 5 B EA

(a) Stable Serni—unstable Unstable
A e Y e — D e e e .

r R=—0.9%6 r R=-0.357 R=—0.102

r RMSD=65.818  RMSD=29.117 RMED=33.118
EOG - B s00 - B 8OO B

= 0o B 4001 = 400 4

z

3

T oot o 2001 el 200f e

z r e N O Ll - ham=="

] L - L - P

- i-'---.-- i------- -__---"
of E of g of g

—z20% 1 L L 1 —200 L 1 1 L —200 1 L 1 1
a 5 10 15 z0 26 o 5 1o 18 20 25 o 5 10 15 20 28
(k)
BOG [T T T~ ago[—TT — — — 800 [T — —
r R= 0.E5 r R= 0619 R= 0.11
r RMSD=51.951 r RMSD= 9.787 RMSD=12.534
804G b 00~ b 600 b

i

S aoof - 400 4 4ot g

[re

ki

T

o zoof E 200 4 200 4

]

50 wam=" i o Sam="
C L dai r _______---' 1 ______---—' E
AT 1 ol i GE=——— ]

—200—. P - 1 P —200-. - 1. Ll 1, .- =200 L - P - L
Q 5 10 15 20 25 0 & 1o 15 20 25 ) 5 10 15 20 25
(o)
2.0 T T T T 2.0 T T T T 2.0 T T T T
[ R= 0.60& [ R= 0.545 R=—0.002
[ RMSD= 0.316 [ RMSD= 0,085 RMZD= 0107
1.5F . 1.5 . 15 g
£ B
& o

3 1.0+ Lol

=

5

hil

L

0.5
0.8 P L [ 1y s 0.0 T
a 5 10 15 0 5 1] Bl 10 15 20 25 o 5 10 15 20 25
Uy {ma™) Ui (=) Uy (ma™)
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