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Land and Sea Breeze around Suruga Bay

Sayaka Oshima D Kubota Masahisa 2’

Abstract

We investigated land-sea breeze system around Suruga Bay by using three kinds of data. The used
data consists of meteorological data observed at the Shimizu campus of Tokai University, meteorological
surface observation and AMeDAS data provided by Japan Meteorological Agency, and water tempera-
ture data observed in Orido Bay. As a result of the analysis, average wind directions in the day and night
are almost opposite at Shizuoka, Shimizu (Okitsu), Shimizu(Orido), Fuji and Matsuzaki. Although we can-
not find reversal of the average wind direction at Omaezaki, Mishima and Irozaki, we could recognize re-
versal of wind direction in the time series even for these points. Therefore, it was possible to confirm the
presence of the land -sea breezes at all observation points around Suruga Bay. Also, we found the pres-
ence of both clockwise and anticlockwise rotation for the time variation of the wind direction. For Shimi-
zu (Orido), we found that the amplitude of land-sea breeze is large in summer. Examining a maximum
wind speed in each month, the maximum value is about 3m/s~ 5m/s at most of the observation
points, while the values in the two observation points of Shimizu were relatively small, about 2 m/s.
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Table. 1 Details of Meteorological Surface Observation and AMeDAS

Meteorological Surface
Observation

AMeDAS

Precision

Rainfall amount : 0.1 mm
Wind speed : 0.1 m/s
Wind direction : 16-point compass

Rainfall amount : 1 mm
Wind speed : 1 m/s
Wind direction : 16-point compass

Time interval

lhour

Analysis period

January 2010 - December 2012

Table. 2 Information about missing data of Meteorological Surface Observation and AMeDAS

Wind direction and Wind speed

Precipitation

Omaezaki | August 4,10:00 h -19:00 h, 2011
Shizuoka | August 30, 11:00 h and 12:00 h, 2012 August 30, 11:00 h, 2012
Shimizu March 11, 10:00 h, 2011 None
(Okitsu) |June 7,10:00 h - 12:00 h, 2011
May 18, 12:00 h, 2012
Fuji November 30, 2010 August 19,16 : 00 h - August 24, 16: 00 h, 2011
August 2,15:00 h and 16:00 h, 2011
August 19, 16 : 00 - August 24, 16: 00 h
August 7, 15:00 h, 2012
Matsuzaki | December 16, 10: 00 - December 17, 11:00 h, 2010 | December 16, 10 : 00 - December 17, 11:00 h, 2010

October 4, 14:00 h, 2011
September 19, 6:00 h - September 20, 10: 00 h, 2012
December 19, 13:00 h - 15:00 h

September 19, 6: 00 h - September 20, 10:00 h, 2012
December 19, 13: 00 h - 15:00 h
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Table. 3 Information about missing data of meteorological data and sea surface temperature ob-

served by Tokai University

Wind direction, Wind speed,
Temperature and Rainfall amount

Sea surface temperature

Installation location,
altitude or depth

34°59 05" N
138°31" 10" E
27 m meters above sea level

depth of about 50 cm

Precision

Anemometer: 0.3m/s
Anemoscope:t3deg
Rain gauge : 0.5mm

01°C

Time interval

Wind direction, Wind speed and Temperature :

10 minutes average
Rainfall amount : 10 minutes integral amount

1 minute

Period of missing data

January 16, 2011, 11:20 - 14:20
January 17, 8:30

None

Analysis period

January 2010 - December 2012
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Fig. 3 Relationship between temperature dif-
ferences (sea surface temperature - air
temperature) and wind speeds at Shi-
mizu (Orido) in August 2010-2012.

Fig. 4 Time variation of wind vectors at Shi-
mizu (Orido). The direction of the
coastal line is also shown by the
straight line in this figure.
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Fig. 5 Same as Fig4., except for (a)Shizuoka (b)Shimizu (Okitsu) (c)Fuji (d)Matsuzaki (e)Omaezaki
(HMishima (g)Irozaki. It should be noted that Omaezaki has two costal lines and Irozaki is no
straight costal lines because it is surrounded by the sea.

Table. 4 Characteristics of land sea breeze at each observation point

Observation point Maximum wind Tirpe of maximum | Direction of rotation
speed [m/s] wind speed [ h |

Omaezaki 482 15 Anticlockwise

Shizuoka 345 13 Clockwise

Shimizu (Okitsu) 2.31 12 Clockwise

Fuji 348 13 Anticlockwise

Mishima 4.00 13 Clockwise

Matsuzaki 321 12 Anticlockwise

Trozaki 4.26 12
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Table. 5 Altitude of an anemometer and maximum wind speed at each observation point

Observation point | (/80 0 | R e [m | @) | Moy
Omaezaki 45 158 60.8 4.85
Irozaki 55 12.3 67.3 4.26
Mishima 21 158 36.8 4.00
Fuji 66 10 72 348
Shizuoka 14 16 30 345
Matsuzaki 4 6.5 105 321
Shimizu (Orido) about 13 about 14 27 2.38
Shimizu (Okitsu) 3 85 115 231
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Fig. 6 Relation between maximum wind
speed and altitude of an anemometer
at each observation point.
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Fig. 7 Time variation of wind speeds in August at Mishima (a) 2010, (b) 2011, and (c) 2012.
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Fig. 8 Frequency of wind directions at Mishi-
ma for (a) 1:00 - 5:00, and (b) for
11:00-15:00
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