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Monitoring Measurements of Surface Meteorology in the Shimizu Web Weather Station
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Abstract
Monitoring Measurements of Surface Meteorology in the Shimizu Web Weather Station

Since 2009, continuous measurements of surface meteorological elements have been carried out on the roof of Tokai
University Shimizu Building No. 8, associated with presenting their data on the web (Shimizu WEB Meteorological
Observatory). We introduce the time series and average seasonal cycle characteristics of each meteorological element
over the 12-year period from January 2010 to December 2021 through comparison with observations at nearby stations
(Shimizu AMeDAS and Shizuoka Local Meteorological Observatory), and notice the significance of their
measurements.

As a result, there was no difference in temperature and atmospheric pressure from neighboring stations, humidity
was lower, and solar radiation tended to be higher. Precipitation tended to be about 250mm less than the other two
stations throughout the year, suggesting the effect of rooftop observation. As for the wind speed, it was shown that the
Orido wind speed became stronger due to the movement of the measurement position in 2015. The wind direction has
directivity in the frequency of each wind direction, and clear difference from that at Shimizu AMeDAS showing
remarkable directivity due to local topography. It is suggested that the wind measurement at Orido is more typical of

wind direction characteristics in a wider area.

Keywords: meteorological element, weather station, air temperature, wind speed, precipitation
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Fig. 1 Locations of meteorological stations
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SIERB L OBROHFICARETH D NICHONTRET S,
ZORE, —BREEN LRI 10 T — X 2X—2R &
T5. ETFT—22i%, MXMCART =26 L < IEKAME
WIFIET 2% (Table 2) 23, Z VT EMRTAMEFITNA T,
RIBEER D 7 7 o RREOIMAIERIC X 5. LAk Dfighr
T, ETREEAME L, TR ARME L L2 LT,
H % E, AR L OEFEEOR %217 5. WEB ET
Forna— RNafERT — X%, THNHAEFIOT —XZIZk
S TWHDT, Table2 [ZRES DR T — & DL 7T
Table 1 List of instruments operating in the Web
Weather Station

a4 g BE |FHRE o AEL VY
. a3 m/s ¥ E (H)|  0~60misec
AREE| CYG-5106M = )
NG i 0~10kQ 0~360%
A4t3 | CPR-CMPGF A&t Wim? mv 0~2000 W/
REBETE | CHF-IRO2F | Edimcst | wim? | BEV) | 0~1000 Win?
N S C EEV) -80~+60 °C
EEEH | HWPAD - AV
S % 0~1V 0~100%
mEst CTK-15PC EE=S mm | HBASL A 0.5mm
SUEE | CYG-61205V RUE hPa | BIE (V) | 800~1060 hPa

Table 2 Numbers of missing data for measurements
during 12 years (2010-21)

year month | . N_O’ o Parameter name
missing data

2010 6 3

2011 1 18 all

2012 - 0

2013 3 50 all

2014 7~9 66 days |Air Temp.

2015 4~6 33 days |All or Humidity

2016 7~8 16 days |Air Temp. & Humidity

2017 - 0

2018 - 0

2019 9 AIirT, Humidity and Solar Rad.

2020 8~9 43 days |Air Temp. & Humidity

2021 5 12 days |Air Temp. & Humidity

Table 3 Climatological values of each meteorological
element during 2010-2021

T | R | R AR KR [ RE | BE | Bk [ KE PRIV
g mis | deg | m/is | m/s [degC| % [W/m"2| mm | hPa |W/m"2
1| 24(3488| 03| -01| 75| 479]| 1282| 60.7|1015.8 | 280.3
2| 26| 56| 08| 11| 86| 517| 147.6| 77.8|1016.6 | 295.0
3| 27|3376| 06| 03| 115 564 181.7| 112.2(1015.2 | 314.6
4| 27| 82| 01| 07| 151 61.2| 212.3| 114.3(1014.4 | 3395
5| 25|189| -12| 02| 192| 68.0| 236.8 | 114.2 [1011.7 | 365.4
6 2313510 05| -01| 221 741 2134 125.2(1009.1 | 394.3
7| 24(397| 05| 00| 253| 79.4| 221.0| 120.5(1009.8 | 419.6
8| 25|271.0( 00| -06| 275| 76.0| 232.7 | 128.2(1009.7 | 426.2
9| 25(1477| 02| 01| 244| 718 181.6| 153.3|1012.7 | 404.9
10| 25|1716( 05| 01| 202 66.2| 142.1| 1257 (1016.3 | 370.3
11| 22| 258| 06| 03] 151| 60.1| 123.6| 74.4(1017.7| 33L1
12| 24(1913( -06| 01| 100| 53.0| 111.9| 70.1(1016.2 | 296.6
) 25) 948] 01] 01] 17.2( 638 177.7| 106.4 |1013.8 | 353.2
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Figure 2 Time series of monthly-mean values (a: air temperature, b: relative humidity, c: sea-level pressure,

d: solar radiation, e: long-wave radiation)
Annual Precipitation (mm)
3000
B Orido ®Shimizu ®Shizuoka

2500
2000
1500
1000
500

o ]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 3 Time series of annually-accumulated precipitation
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Figure 4 Time series of monthly-mean values (a: wind

speed, b: zonal and meridional winds)
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Table 4 Mean and root-mean-square(RMS) differences between Orido and its neighboring stations

(Shimizu and Shizuoka) for each meteorological elements

g7 (0 2010-21)

g7 (0 2010-21)
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L S wiE [Tk (B [ R N7 Q- 223)

AR 0.0 (K) -0.2 (K) 0.7 (K) 0.7 (K)

i JF 3.8(%) 4.1 (%)

E -0.1 (hPa) 0.3 (hPa)

A& | -7.4 (WM2) 5.6 (W/m™2)

R\ 53 0.6 (m/s) 0.4 (ms) 0.6 (m’s) 0.6 (m/s)
~2014 | 03 (n-l-/s) 0.1 (mis) 0.2 Em/s) 0.2 (m/s)
2016~ | 07(ms) | 09(ms) | 03(ms) | 05(ms)
k& | 275 (mm) 240 (mm)
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Figure 5 Annual cycle of each meteorological elements (a: wind speed, b: air temperature, c¢: relative humidity,
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Figure 6 Frequency for wind direction in (a): Orido and (b): Shimizu
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Table 5 Summary of observational significance in Orido
for each meteorological element by comparisons
with its neighboring stations
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