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Abstract : The sea fog occurs frequently in the west coast of Korea in spring and summer. This
study focused on the detection of sea fog using MODIS satellite images. We presented a method for sea
fog detection based on the homogeneity level between low stratus and sea fog, which was that the top
surface of sea fog had a homogeneous aspect while that of low stratus had a heterogenous aspect.

The results showed that the both homogeneity of 11 m brightness temperature (BT) and brightness
temperature difference (BTD, BT3 7-BT 11m) Were available to discriminate sea fog from low stratus.
The frequency of difference between BT in fog/stratus area and BT in clear area provided reasonable
result. In addition, the threshold values of standard deviations of BT and BTD in the fog/stratus area
were applicable to differentiate fog from low stratus.
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Table 1. Meteorological characteristics for sea fog cases at island synoptic station over the Yellow Sea

Case (2004) Station VIS (m) Fog top height (m) Tdd (°C) WS (msh)
12 UTC 08 June BRD 800 170 23 36
00 UTC 09 June BRD 300 170 18 56
~ 12UTC 08 June BRD 800 12 18 6.5
12 UTC 08 July HSD 400 293 03 Calm
00 UTC 09 July HSD 300 173 02 38

BRD : Backryeongdo, HSD : Huksando
VIS : Visibility, Tdd : dew-point depression, WS : wind speed
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o Baekryeondo 0000UYC 03 JUN. 2004

PRESSURE  (hPa)

TEMPERATURE (°C)

Fig. 1. Skew T-log P diagram on Baekryeongdo at 0000 UTC
09 June 2004. Heavy solid line and heavy dashed line
indicate temperature and dewpoint temperature,
respectively.
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Fig. 2. Visible images from ASTER (a) for fog case on 9 June 2004 and (b} for stratus case on 6 March 2006. (c) and (d) are same
as (a) and (b} but for infrared image, respectively. Black solid line in (¢) and (d) indicate cross-section line used in Fig. 3.
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Fig. 3. Spatial variation of 11.3 um brightness temperature measured by ASTER satellite along the line (a) A-A’ and (b) B-B' in Fig.
2(c). (c) and (d) are same as (a) and (b) except for along the cross-section C-C’ and D-D’ in Fig. 2(d).
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Fig. 4. The distribution of 11.3 um brightness temperature difference (a) between fog area and clear area from ASTER satellite on 9
June 2004, (b) is same as (a) but for low stratus area on 6 March 2006.
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Fig. 5. The distribution of difference in the 11 um brightness temperature difference between fog area and clear area from MODIS
satellite at (a) 0145 UTC 10 June 2004, (b) 0310 UTC 18 June 2006. (c) and (d) are same as (a) and (b) but for low stratus
area at 0210 UTC 30 January 2004 and 0150 UTC 10 December 2004, respectively.

Table 3. The average of standard deviation of 11um brightness temperature every 0.1° X 0.1° grid in target area on fog days and stratus days

Sea fog Stratus days
Case days Average of standard deviation Case days Average of standard deviation
19 March 2001 0.186 3 January 2004 4078
10 June 2004 0.301 30 January 2004 1.470
12 June 2004 0.151 9 March 2004 1,650
27 October 2005 0.787 10 December 2004 1.496
20 May 2006 0318
18 June 2006 0.551
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Fig. 6. The distribution of the difference in BTD between fog area and clear area from MODIS satellite at (a) 0145 UTC 10 June
2004, (b) 0310 UTC 18 June 2006. (c} and (d) are same as (a) and (b) but for low stratus area at 0210 UTC 30 January 2004

and 0150 UTC 10 December 2004, respectively.
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Table 4. The average of standard deviation of 11um brightness temperature difference between 3.7um and 11um channel every
0.1° X 0.1° grid in target area on fog days and stratus days

Sea fog Stratus days
Case days Average of standard deviation Case days Average of standard deviation
19 March 2001 1.350 3 January 2004 7.485
10 June 2004 1.424 30 January 2004 4242
12 ]June 2004 1.445 9 March 2004 6293
27 October 2005 2.644 10 December 2004 3957
20 May 2006 1.601
18 June 2006 1913
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