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Study on sea fog detection near Korea peninsula by using GMS-5
Satellite Data

Hong-Joo Yoon

Abstract

Sea fog/stratus is very difficult to detect because of the characteristics of air-sea interaction and locality,
and the scantiness of the observed data from the oceans such as ships or ocean buoys. The aim of our
study develops new algorism for sea fog detection by using Geostational Meteorological Satellite-5(GMS-5)
and suggests the technics of its continuous detection. In this study, atmospheric synoptic patterns on sea fog
day of May, 1999 are classified; cold air advection type(OOUTC, May 10, 1999) and warm air advection
type(OOUTC, May 12, 1999), respectively, and we collected two case days in order to analyze variations of
water vapor at Osan obsevation station during May 9-10, 1999.

So as to detect daytime sea fog/stratus(OOUTC, May 10, 1999), composite image, visible accumulated
histogram method and surface albedo method are used. The charateristic value during day showed A(min) >
20% and DA < 10% when visble accumulated histogram method was applied. And the sea fog region which
is detected is similar in composite image analysis and surface albedo method. Inland observation which
visibility and relative humidity is beneath lkm and 80%, respectively, at OOUTC, May 10, 1999; Poryoung
for visble accumulated histogram method and Poryoung, Mokp’o and Kangnung for surface albedo method.
In case of nighttime sea fog(18UTC, May 10, 1999), IR accumulated histogram method and Maximum
brightness temperature method are used, respectively. Maxium brightness temperature method dectected sea

fog better than IR accumulated histogram method with the charateristic value that is T_max < T_max_trs,
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and then T_max is beneath 700hPa temperature of GDAPS(Global Data Assimilation and Prediction
System). Sea fog region which is detected by Maxium brightness temperature method was similar to the
result of National Oceanic and Atmosheric Administration/Advanced Very High Resolution Radiometer
(NOAA/AVHRR) DCD(Dual Channel Difference), but usually visibility and relative humidity are not agreed
well in inland.

Key Words : sea fog, GMS-5 satellite, visible accumulated histogram, IR accumulated histogram
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Fig. 1. Two-dimensional histogram(visible and
infrared) of Meteosat pixel counts(Desbois
et al. 1982) (a) and GMS(MSC) (b).
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Fig. 2. Concept of cloud classification by visible
data Histogram shows frequency of
reflectance of VIS accumulated by the
selected pixcels. A(Min) is The value of
reflectance of VIS corresponding to 16% of
the accumulated frequency. A(Max) is The
value of reflectance of VIS corresponding
to 84% of the accumulated frequency. DA
is Reflectance difference between A(Max)
and A(Min), (Tokuno, 1996).
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Fig. 3. Cloud. classification in low cloud mode. A
grid is classified into three classes (Cu,
Fog and Other) by the two-dimensinal
histogram formed by A(Min) and DA,
(Tokuno, 1996).
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Fig. 4. Fog detection in low cloud mode. The
grid is judged Fog if it is satisfied that
DDTI12 is less than 0.5K, DT12(Min) is
less than 0.5K and DT is less than 0.5K,
(Tokuno, 1996).
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Fig. 7. Vertical variation of T(air temperature)

and Td(dew point temperature) at Osan
observation station.
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Fig. 8. (a)Composite image, (b)visible accumulate
histogram  difference image, (c)surface
albedo image, (d)visibility and (e)relative
humility at 0OUTC, 10 May, 1999.
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Fig. 9. (a)Composite image, (b)visible accumulate
histogram difference image, (c)surface
albedo image, (d)visibility and (e)relative
humility at 18UTC. 10 May, 1999.
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