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Dark stripe found in undeveloped cumulus clouds resulting from cold air
advection over the sea
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Abstract
Narrow cloud-free band appeared as a dark stripe in the satellite imagery was newly found
in undeveloped cumulus clouds resulting from cold air advection over the sea. Three distinct

examples in 1988 are shown with GMS visible and infrared imagery. Seasonal frequency and

geographical distribution of occurrence are investigated in this report.

Dark stripe occurs mainly in winter season in undeveloped cumulus clouds over the East

China Sea, the Yellow Sea, the Sea of Japan, and off the coast of Honshu in the Pacific Ocean.

One or more dark stripes appear simultaneously in a same area and their width extends up to

100 km. There seeems to have no specific spacing between stripes, and therefore have no

periodicity of occurrence. Most of the dark stripes are observed to advance upwind at speeds

of 30~50 kts against a flow and have a lifetime of several hours.
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Photo 1 GMS visible images on 24 May 1988
One dark stripe appears in cumulus clouds resulting from cold air advection off the coast of
Sanriku, Japan.
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Photo 1 GMS images at 03 UTC on 24 May 1988
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Photo 1 GMS visible images on 24 May 1988
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Figure 1 Surface Chart at 00 UTC 24 May 1988
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Figure 2 Upwind advancement of dark stripe detected by visible images on 24 May 1988 off the
coast of Sanriku. Arrows indicate the location of dark stripe in cumulus clouds. Brightness
levels greater than 40 (30 for only 00 UTC) are plotted.
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b) infrared.

Photo 2 GMS images at 00 UTC on 14 Oct. 1988
Two dark stripes are seen in cumulus clouds to the east of Carman vortex chain on the East
China Sea.
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Figure 3 Surface Chart at 00 UTC 14 Oct. 1988
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Photo 3 GMS visible image at 06 UTC on 2nd Feb. 1988.
A narrow cloud-free band is seen to the south of Cheju island.
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Table 1 Characteristics of dark stripe and its surroundings

Synoptic fea-|jet core movement number
No date Sea ture above 700mb agz;lr_xsli; ndthe of stripes
1 28 NOV {Yellow weak cold es subsidence up wind 3 2
© | 1987 Sea air advection y dry ~15kt :
16 DEC up wind _
2. 1987 n n Vi N Vj Vj Vi ~30kt 3~47?
21 DEC off up wind ~
3. | 1987 Shikoku v ¢ ne ~10kt 2~3
24 MAY off up wind
4. 1988 Sanriku ” " 7 n n ~10kt 1
13 OCT |E a s t up wind
5. | 1988 ChinaSea| 7 7 no v ~30kt 2
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Table 2 Seasonal frequency of dark stripe found in cumulus clouds over the sea in 1988

Area Jan | Feb | Mar | Apr [May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Sea of Japan 3 5 1 - - - - - - - 1 6
East China Sea 5 6 |~ 5 1 - - - - - 5 6 10
Yellow Sea 6 3 1 - - - - - - 3 4 6
Pacific Ocean 3 4 4 4 1 - - - 1 1 1 5
Off Sanriku 3 7 3 1 1 - - - - - - 1
Taiwan Channel - - - - - - - - - - - 2

Total 20 25 14 6 2 0 0 0 1 9 12 30
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