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Characteristics of the Sea-land Breeze in the Summer by Statistical
Analyses of the AMeDAS Data

Jun-ichiro TSUTSUMI, Tadahisa KATAYAMA, Hiroki KITAYAMA
Akio ISHII, Masaru NISHIDA

Characteristics of the natural wind have to be grasped to utilize it as natural energy.  The sea-land breeze
is thought to be a suitable energy source, because its speed and direction are relatively stable. 12 major cities
distributed in the whole country are selected, and the AMeDAS data of 5 years, from 1980 to 1984, in these
cities are used for analyses. »

The summer season is selected by the 7 days moving average of daily mean air temperature in each year.
The axis of the sea-land breeze is decided from a wind rose which is drawn using all the data in this season,
considering the direction of the nearest seashore in each city.  The sea-land breeze component of a wind vector
is defined as a component of which direction is equal to that of the axis of the sea-land breeze.  Sea and land
breeze hours are decided from the diurnal fluctuation of the sea-land breeze component averaged at each time.

The sea-land breeze is a thermal convection of which heat source is solar radiation.

The relation between the

sea-land breeze component and the diurnal duration of sunshine is examined.
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Fig. 1 Annual fluctuation of daily mean air temperature (1982, Tokyo)
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Fig. 2 Annual fluctuation of 7 days moving average of daily mean air temperature (1982, Tokyo)
Table 1 Periods for the analyses in the selected cities
Year 1980 1981 1982 1983 1984
City Period start~end. month/day (the number of days)

Sapporo | 6/ 4~ 8/12( 70) | 7/11~ 8/29( 50) | 7/ 5~ 9/ 2( 60) | 7/26~ 9/ 7( 44) | 6/14~ 9/ 1( 80)
Akita | 5/30~ 9/15(109) | 6/29~ 9/ 2( 66) | 6/19~ 9/ 5( 79) | 6/30~ 9/14( 77) | 6/ 5~ 9/ 8( 96)
Sendai | 6/ 4~ 9/17(106) | 7/ 6~ 9/14( 71) | 7/ 7~ 9/25( 81) | 7/16~ 9/14( 61) | 6/17~ 9/18( 94)
Niigata | 5/29~ 9/20(115) | 6/25—~ 9/25( 93) | 5/27~ 9/28(125) | 6/17~ 9/25(101) | 6/ 3~ 9/24(114)
Tokyo | 5/22~10/11(143) | 6/ 5~ 9/30(118) | 5/ 2~10/ 2(154) | 5/10~10/ 8(152) | 5/29~10/ 4(129)
Nagoya | 5/22~ 9/22(124) | 6/ 5~ 9/29(117) | 5/ 8~ 9/29(145) | 5/21~10/ 4(137) | 5/10~10/ 4(148)

Shizuoka | 5/23~10/18 (149) | 6/ 6~10/ 1(118) | 5/10~10/ 1(145) | 5/10~10/13(157) | 5/29~10/ 4(129)
Osaka | 5/20~10/18(152) | 5/24~10/ 5(135) | 5/ 8~10/12(158) | 4/26~10/ 8(166) | 5/ 9~10/ 4(149)

Hiroshima | 5/23~10/11(142) | 6/ 6~ 9/27(114) | 5/10~ 9/24(138) | 5/21~10/ 2(135) | 5/28~10/ 2(128)

Fukuoka | 5/22~10/14(146) | 5/ 8~10/ 7(153) | 5/ 7~10/12(159) | 5/20~10/15(149) | 5/28~10/ 4(130)

Kochi | 5/12~10/18(160) | 5/26~10/ 6(134) | 5/ 9—~10/ 6(151) | 5/20~10/14(148) | 5/11~10/ 4(147)
Kagoshima | 5/13~10/19(160) | 5/26~10/21(149) | 4/27~10/19(176) | 4/25~10/21(180) | 5/10~11/ 9(184)
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Table 2 Sea and land breeze hours in the
selected cities

Land breeze hours
(the number of data) | (the number of data)
Sapporo | 14:00~20:00 (7) | 2:00~8:00 (7)

Akita | 12:00~18:00 (7) | 1:00~7:00 (7)

City Sea breeze hours

Sendai | 12:00~17:00 (6) 1:00~6:00 (6)
Niigata | 14:00~19:00 (6) 2:00~7:00 (6)
Tokyo | 13:00~19:00 (7) | 3:00~9:00 (7
Nagoya | 15:00~20:00 (6) 3:00~8:00 (6

Shizuoka | 12:00~17:00 (6) | 24:00~5:00
Osaka { 13:00~18:00 (6) | 3:00~8:00 (6
Hiroshima | 12:00~18:00 (7) 1:00~7:00 (7
Fukuoka | 12:00~18:00 (7) | 24:00~6:00 (7)
Kochi | 11:00~17:00 (7) | 24:00~6:00 (7)
Kagoshima | 10:00~15:00 (6) 1:00~6:00 (6)
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Fig. 6 Wind reses of sea and land breeze hours
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