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Seasonal variations of air and sea-water temperatures observed at Sekiyahama in Niigata city

HAERA IR EAY ARSI

Kuniaki ABE

Niigata Junior College, Nippon Dental University
(2005 £ 11 A 24 %)

Abstract

Air and sea surface temperatures were simultaneously measured at Sekiyahama beach, Niigata
city, Japan on the period from 2004 to 2005. The measurements were carried out at about 10 : 00
am in time interval of one week. The time series were smoothed through the moving averages.
Applying sine curves to the smoothed temperatures in two years, we obtained amplitude and phase
lag to radiation intensity curve from the minimum standard deviations. For air temperature 11.0°C
and 44 days were obtained as the amplitude and the phase lag. For sea-water temperature 9.3°C and
54 days were obtained as the amplitude and the phase lag. The best fit curves show that sea-water
temperature exceeds air temperature from the first decade of November to the second decade of

February.
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Seasonal variation, Air and sea-water temperature, Sekiyahama
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Fig.2 Observed temperatures for air (open diamond) and sea-water (solid circle).
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Table 1. Measuring conditions.

date local time | weather |air temp |sea water temp |date local time | weather |air temp |sea water temp
2004.1.1 15:20 hare 8 10.7| 2005.1.1 10:26 hare 7 10.1
2004.1.10 11:02 kumori 8 9.1 2005.1.8 10:37 kumori 7 7.5
2004.1.24 9:57 kumori 4 7.7| 2005.1.15 10:36 hare 8 9.5
2004.1.31 10:07 kumori 7.5 7.7| 2005.1.22 10:00 kumori 8 7.7
2004.2.7 12:35 kumori 5 6.1| 2005.1.29 9:10 hare 5 9.1
2004.2.14 10:37 hare 12 10.3| 2005.2.5 9:58 kumori 9 6.9
2004.2.21 9:47 hare 11 9.3 2005.2.12 9:35 kumori 6.7 5.9
2004.2.28 9:21 kumori 7 8.7 2005.2.19 10:28 kumori 8 9.7
2004.3.6 13:41 kumori 7 7] 2005.3.5 6:52 yuki 10 8.2
2004.3.13 9:30 hare 10.5 8.9! 2005.3.12 10:07 kosame 11 8.8
2004.3.20 10:50 kumori 9.5 10.1] 2005.3.19 10:16 hare 11 79
2004.3.27 10:01 hare 12 9.7| 2005.3.26 9:20 kumori 8 7.5
2004.4.10 9:22 hare 19 17.1] 2005.4.5 8:25 hare 12 9.3
2004.4.13 8:20 kumori 15 12.3] 2005.4.9 6:55 kumori 9 9.5
2004.4.17 11:27 kumori 19 12.9] 2005.4.16 9:17 hare 17 12.3
2004.4.24 9:21 kumori 13.5 12.3| 2005.4.24 11:15 hare 18 12.9
2004.5.2 15:18 hare 26 13.9] 2005.4.30 9:07 hare 20 13.9
2004.5.3 5:45 hare 13 11.9] 2005.5.7 9:37 kosame 17 12.3
2004.5.15 9:03 hare 18 16.6| 2005.5.14 9:53 hare 18 14.3
2004.5.22 11:06 kumori 22 17 2005.5.21 9:22 hare 21 16.3
2004.5.29 9:52 kosame 22.2 18.1] 2005.5.28 8:39 hare 22 16.3
2004.6.5 7:23 hare 24.5 21.1 2005.6.4 9:38 kumori 25 21.1
2004.6.12 10:37 hare 22 21.3| 2005.6.11 9:50 kumori 23 18.7
2004.6.19 6:07 kumori 24 21.21 2005.6.18 9:50 hare 26 21.7
2004.6.26 7:21 kumori 23 21.1{ 2005.7.9 8:43 hare 28 24.7
2004.7.3 9:49 hare 27 23.61 2005.7.16 10:10 kumort 28 25.6
2004.7.10 6:13 hare 28 25.1} 2005.7.23 9:23 hare 28 25.5
2004.7.17 10:23 ame 27 23.6| 2005.7.30 9:23 hare 30 26.1
2004.7.29 12:14 hare 35.1 299 2005.8.13 9:23 kumori 29 26.7
2004.7.31 9:38 hare 352 25.11 2005.8.20 10:10 hare 32 29.9
2004.8.8 10:32 hare 30 29.8] 2005.8.27 10:05 hare 32 27.5
2004.8.21 10:32 hare 27 2591 20059.3 9:45 kumori 30 28.1
2004.8.28 9:43 hare 29 27.1| 2005.9.10 9:55 kumort 30 26.7
2004.9.3 10:52 hare 28 26.7! 2005.9.17 11:40 hare 29 26.3
2004.9.11 9:30 kumori 22 24.1) 2005.9.24 10:25 kumori 25 233
2004.9.18 10:23 hare 30.7 25.91 2005.10.1 10:50 ame 23 22.5
2004.9.25 9:14 kumori 259 23.7| 2005.10.8 10:21 ame 22 21.1
2004.10.2 9:37 kumori 26.7 22.812005.10.15 13:11 kumori 24 22.9
2004.10.13 8:20 kumori 20.5 19.712005.10.29 10:23 kumori 19 18.9
2004.10.16 13:50 hare 24.4 22.3| 2005.11.5 9:50 hare 18 17.9
2004.10.23 9:44 kumori 18.1 17.412005.11.12 6:32 ame 15 13
2004.11.1 8:30 kumori 18.9 17.512005.11.19 11:21 kumori 9 12
2004.11.6 10:35 hare 18 18.5]2005.11.26 10:43 hare 14 14.1
2004.11.13 8:21 kumori 12 12.3] 2005.12.3 10:17 kumori 9 10.9
2004.11.20 9:45 kumori 16 14.912005.12.10 10:56 kumori 7 11.5
2004.11.27 10:47 ame 13.5 14.1{2005.12.17 10:10 kumori 7 10
2004.12.4 7:06 hare 8 13/2005.12.24 9:54 hare 6 7
2004.12.11 10:32 kumori 12 12.312005.12.31 7:10 kumori 3 5.3J
2004.12.18 13:32 kumori 11 11.8
2004.12.25 13:08 hare 14 12.3
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Fig.3 Moving averages of observed temperatures for air (open diamond) and sea-water (solid circle).
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Fig.5 Diagrams of equi-standard deviations for air temperature and sea-water temperature.
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Fig.6 Smoothed observation curve (open triangle) and the best fit curve (solid circle) for air temperatures.
The formula is shown in the bottom.
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Fig.7 Smoothed observation curve (open triangle) and the best fit curve (solid circle) for sea-water temperatures.
The formula is shown in the bottom.
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Fig.8 Correlation relation between air temperature and sea-water temperature.
Weather condition is shown with diamond (fine), rectangle (cloudy) and triangle (rainy and snowy).



