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Observation of Sea Fogs at Kushiro in Eastern Hokkaido

By
Hiroshi Uyeda and Tsuruhei Yagi

National Research Center for Disaster Prevention, Japan

Abstract

Surface observation of sea fogs was carried out in and around Kushiro City from July
14 to July 20, 1981 in cooperation with the Meteorological Research Institute, the
Japan Meteorological Agency and the Civil Engineering Research Institute, Hokkaido
Development Bureau. The sea fogs are advection fogs coming from over the North-
western Pacific Ocean in spring and summer. They very often shroud the southeastern
seacoast of the island of Hokkaido, producing remarkably low visibility of about 50 m.

At two points in Kushiro, Yanagimachi (in the urban area) and Otanoshike (in the
suburbs and at the seashore), visibility, water content, temperature, wind and other
meteorological factors were measured continuously throughout the seven days. The
cloud physical characters of the fogs observed at Yanagimachi and Otanoshike were
compared, and in addition an analysis was made of the general features of the fogs
around the urban area.

At Otanoshike, the lowest visibility was 60 m, and the highest water content was
0.75 g/m>. These values are closer to the extreme values of the sea fogs recorded in this
district. At Yanagimachi, on the other hand, the lowest visibility was 90 m and the
highest water content was 0.45 g/m®.

The fogs observed were classified into three cases:

1. From the beginning of July 14 to the dawn of July 17, typical sea fogs continued.

2. At dawn on July 18, the fog was of radiation type.

3. From the end of July 18 to the dawn of July 19, a very dense sea fog moved from
west to east.

On the data obtained from the present observation, the roles of the urban area in the

dissipation of sea fogs are discussed.
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Fig. 1 Schematic map around Kushiro City showing location of observation sites. The marks show the

following observation instruments: o: visibility meter (back scatter type), O: visibility meter
(transmissometer), o: wind vane and anemometer, ®: thermometer.
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Fig. 2 Surface weather chart at 09JST(00Z) Jul. 15, 1981
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Fig. 3 Surface wind (f: lm/sec) around Kushiro City at 05JST Jul. 14, 02JST JTul. 15, 03JST Jul. 16
and 20JST Jul. 16, 1981.
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Photo.1  Visible image of the Japan area from the satellite GMS at 09JST(00Z) Jul. 15, 1981. The
black dot indicates the location of Kushiro City.
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Fig. 4 Variation of visibility (upper) and water content (lower) from 00JST to 07JST on Jul. 16, 1981
at Yanagimachi and Otanoshike. Water content measured by an instrument at Otanoshike is

shown by solid line and water contents calculated from the size distribution are shown by the
following marks: O: Yanagimachi, 0: Otanoshike.
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Photo.2 Photographs(left) taken in fog at Yanagimachi (0528JST) and Otanoshike (0530JST) on Jul.
16, 1981. Photographs(right) taken in high visibility at Yanagimachi (1659JST) and Otano-
shike (1658JST) are shown for the comparison.
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Table 1 Peak valuc of the diameter on size distribution of fog droplets and water content
calculated from size distribution at Otanoshike and Yanagimachi.

OTANOSHIKE YANAGIMACHI
PEAK (um) |W.C. (g/m)| PEAK (um)|W.C. (g/m3)
Jul. 14 2330 17,5 0.09 12.5 0.02
Jul. 15 0000 17.5 0.26 12.5 0.03
0030 17.5 0.14 12.5 0.02
0100 17.5 0.25 125 0.03
0130 12.5 0.14 12.5 0.06
0200 17.5 0.16 12.5 0.03
0230 15,0 0.14 12.5 0.04
1500 12.5 0.02 12.5 0.02
2000 22.5 0.12 17.5 0.04
2030 27.5 0.13 17.5 0.03
2130 22.5 0.09 12.5 0.01
2200 12.5 0,06 12.5 0.03
Jul. 16 0000 1255 0.08 12.5 0.02
0030 12.5 0.10 12.5 0.01
0100 7.5 0.06 12.5 0.08
0130 12.5 0.06 78 0.03
0200 1z2.5 0.08 12.5 0.04
0300 12.5 0.16 12.5 0.05
0330 12.5 0.10 12.5 0.06
0400 17.5 0.13 12.5 0.02
0500 12.5 0.09 7.5 0.01
0600 12.5 0.04 7.5 0.02
0700 12.5 0.07 10.0 0.01
0730 12.5 0.09 125 0.03
1730 12.5 0.09 12.5 0.01
1800 22:5 0.13 12.5 0.01
2000 12.5 0.08 12.5 0.06
2030 20.0 0.15 12.5 0.05
2100 12.5 0.10 12.5 0.04
2230 12.5 0.04 12.5 0.03
2300 12.5 0.03 12.5 0.01
2330 12.5 0.06 12.5 0.07
Jul. 17 0000 12.5 0.11 12.5 0.02
0130 12.5 0.08 12.5 0.02
Jul. 19 0230 22.5 0.25 12.5 0.03
0300 12.5 0.12 7.5 0.03
0330 20.0 0.11 15.0 0.03
0400 32.5 0.35 12:5 0.02
0430 12.5 0.08 12.5 0.0z
0500 12.5 0.07 12.5 0.06
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Fig. 5 Size distribution of fog droplets at around 0300JST, 0330JST and

0400J8T on Jul. 16, 1981 at Otanoshike and Yanagimachi.
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Fig. 6 Surface weather chart at 09JST(00Z) Jul. 18. 1981
(O :clear, (D :fine, © :cloudy, @ :rain, (@) :fog),
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Photo. 3 Visible image of the Japan area from the satellite GMS at 09JST(00Z) Jul. 18,
1981. The white dot indicates the location of Kushiro City.
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ing Research Institute, Hokkaido Development Bureau.
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Fig. 8 Temperature variation from 0130JST to 0200JST on Jul. 18, 1981 at Shimohororo, Kushiro-
kuko, Kishodai (Kushiro District Meteorological Observatory), Yanagimachi and Otanoshike.
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Fig. 9 Surface wind (" : 1 m/sec) around Kushiro City at 02JST, 03JST, 04]JST and
05JST on Jul. 18, 1981.
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Fig. 10 Surface weather chart at 09JST
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Photo.4 Visible image of the Japan area from the satellite GMS at (09JST(00Z) Jul. 19, 1981. The
black dot indicates the location of Kushiro City.
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Variation of surface wind, temperature, visibility and water content of fog from 21JST Jul. 18
to 08JST Jul. 19, 1981. Water contents measured by an instrument at Yanagimachi and Ota-

noshike are shown by broken line and solid line respectively. And water contents calculated
from the size distribution are shown by the following marks: O: Yanagimachi, O: Otanoshike.
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YANAGIMACHL, 0458 JUL 19,1981

OTANOSHIKE , 0503 JUL.18,1981
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i
Photo,5 Photographs(left) taken in fog at Yamagimachi(0458JSY) and Otanoshike(0503JST) on Jul,
19, 1981. Photographs(right) taken in high visibility at Yanagimachi(1129JST) and Otano-
shike(1130JST) on Jul, 18, 1981 are shown for the comparison.
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Fig. 13 Variation of temperature at the three heights (0.3m, 1.5m and 8.6m over the ground) at Yana-
gimachi and Otanoshike from 2130J8T Jul. 18 to 0030JST Jul. 19, 1981.
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