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Meteorological observation tower
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TEHLFH 0.8 ~ 100%, I EFERE | i0~90%0:;fo‘\/>“ci 1%,
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ea:esxRH/l()O ............................................. (2)
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1 EFEOR[RERIM S & DS
BN BT 5[ LREBN T — & OIEARN 25T 72
O, ETHINIZBIT A2ET— 5 L EEORREEICE
FAHBIMEL L, ZOMAEEIT) . HEORREE
& LT, BUNES 5 ILHE sSkm (JbfE 36° 037, WA
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1190

2 R[RETEEOETEF & & BUAEDIRGT

U - R IR, RA A S DAFERRC M
HOBINGNIHG T2 EELRREETH LA, (RIEME
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F9, ERAHEICOWTIZENE 2 5K 0 o B
ERBT A LICL), EIHEOMEEMEZIT) o HR
HoO4RKH oM S, Mim day') 1, KR L
2B B AKFE H & Sy (MIm®day”’) (233 5k E L
THN @) 12X YRDD (ITHE, 1994)

‘Si:(cl +0.7 x107"k )(17,‘3)(1”-]) ..................... (4)
Sod

iy :0.014(md +7+210g10w)10g10w ........................ (5)
log IOW — 00312 Td _ 00963 ................................. (6)
Mg = Kyl o owe e <7>
m,,, = (p/po)sec(qﬁf&) .................................... (8)

ky =1.402-0.06 log,, (Bpusr +0.02)—0.1(m,,,, —0.91)"2- (9)

noon

i = [0-066+0-34(ﬁm;s»r )1/2](@(70'15) ..................... (10)

Fl _ 0-056+0-16(ﬁDL:ST )1/2 .................................... (11)

ZZTwidn AR (em), T, 3TESEE (T), ¢
FEE (rad), O 13R#E (rad), my,, (& HFEHREKE,
pB LV p, i3 EATE B L ST (kPa) TH Do
F72, BIIKADERERETZ ZTI30.03 (KEBH2 S
BEN 23T CBATIIREE), ref IET VR FT023 & L7

5, K& S ORI H S8 E ORI &0 BiERATIC
Bohd,

2

SOdi :1%(%} (Hsingsing + cosgeosdsinH ) -----+++- (12)

H =cos™! (_ tang tanc‘)’) ....................................... (13)
(c;_ojz =1.00011+0.034221cos7+0.00128sin77+

0.000719¢0s277+0.000077sin277 -+ (14)
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S =sin™ (0,398><sina2) ....................................... (15>
Ay = 4871 +17+0.0338I0 77 +vveveeerermeenerneeneranies <16>
77:(272'/365)1 ................................................ <17>
2 3036(M —1)+ DAY evveemermeenenieeieiii <18>

2T, Iy i EKRBER (1365Wm?), d, d) i3 KE - b
R oL Z 03, HIZHOED 5 Tol
f (rad), MIZHE, DAY REHOHATH D,

WIS, RS R, OftEMIE, kX E2HWTH
W42 (Allenetal, 1998) o

4 -4
R, 0(7‘"“;7“'“'}(0,34—0.14&) [1355;5’1"—0.35] ------ (19)

ar

Z Z T, o & Stefan-Boltzmann 7 %% (4.903 x 10° MJK™*
miday"), Towo Ton lEZNENHKRE - HEKRE (K,
eI HFHKRFERE (kPa), Sy, (4K H & 8 fE
(MIm*day") TH 5,

3 FEEHMEODEH & Z DR
EBRBUER, (=S - ST+ L =LY, BE#HT7F v
A H, Wb #dgi s G OME = 2303050 (20) 12RAL,
ZOWEPSOWIT T v 7 A LEREET 5,

lE=Rn—G—H ............................................. (20)

ZIT, o AEREEE (Ukg') ThHhDo 722U, HAHE
BN X BBHENT T v 7 ZOWMEP R L WERH O T —
FIZBEI S 5,

WIS, ZRESEE O B R C B 5 B H S W ET, D
Bl e Rm . RERREHE TPV SDH D
FHL D S OIS EE T, 151E Penman-Monteith 3\, C/%E #
EN5 (Allenetal., 1998)

A(R, - G)+900yu(e, —e,) (T +273)
A+ y(1+0.34u)

ET, =0.408 -+ (21)

Z I T, ET, 133w (mmday'), y (3G
BRER (kPaT ™), AXSERILIR ORI 3 5 2 b
(kPaT ™), TIZHFHRE (T), ulIFEE 2m 2B
LA (ms'), e \ZEFIKERIE (kPa), e, IIKFELRE
(kPa), ARKRZESTEMHOLELTH 5.

vV &R —5DmEFTE

1 EFEERME S OLEEHER

I3, BUlEY L EE OB T — ¥ o —f#l L LT,
Aot % 79 (Fig9). RUFEAR %< &
FHOBNZAINA T AZASNT, FFIZEL—FL,
BAMRERIE 0.999, BLHEMRZ=IX (0.52C) &7 o72,

COMDKET— 5 MEAPECKEET—HT 52 LA
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S, Higmaim (FBE4R%2 0.998, E#E(F7E 0.64C ),
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0.66hPa),

KZEEE (7] 0.998,

ZUE (17 0.999, 0.38hPa) DfEEA SN2,

K, BNEGEHEBORBEKEDO KK ZRT

(Fig.10) ,

v, 72721,

0.959 £ 1ZIT 112
BIBRZHDT =51
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HT=5bHY, LT LOMEITLL

BANE T 5T
—3T B b TIE
EREREZHN 2 E 2 AEROME X 1E
FEVEE o7z 2 L s, BINELIC
AT O E —FK L, RN

HEERNEIVWE VR D, B, BRI 0954, 1
HEFE 1.81mm day” TH - 726

wiEIZ
L7z (Flg.ll) o

, BUNEEY; & RS o 2K 0§ O BUE % ik
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SH LTz, F77,

1A 11z &<

& OAEHEAR 712 1.19 MIm ™ day™
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2 BEHTMEEBAVEAEORIER
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Configuration of Integrated Weather Observation System
and Quality Assessment of Observed Data

YOSHIDA Takeo, MASUMOTO Takao and HORIKAWA Naoki

Summary

This paper outlines an automated weather observation system, which was thoroughly remodeled in April 2010 at
the Institute for Rural Engineering, Tsukuba, Japan. The system was configured to carry out stable long-term meteoro-
logical observations with simple and robust settings and to be technically easy to maintain. In addition to primary vari-
ables such as temperature, precipitation, and wind speed, the system was enhanced with the observations of short- and
long-wave radiation, sensible heat flux, soil temperature and moisture to clarify water and energy flows in the surface
boundary layer. Because data can sometimes be impacted by measurement biases caused by sensor malfunction, sensor
aging and sensor miscalibration, the observed data should be regularly checked and corrected. Therefore, we intro-
duced some simple measures to evaluate the integrity and consistency of the observed values by comparing them with
those of neighboring weather observation station and/or estimated values. Simple visual methods are able to screen and
correct biased data. We obtained some reference values for checking anomalous data by using data from 18 months of

observations.

keywords: automated weather station, data quality assessment, data exposure





