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UJIGAWA METEOROLOGICAL TOWER FOR BOUNDARY
LAYER MONITORING

By Chotaro NakajiMa, Yasushi Mrtuta, Masaaki TANARA
and Takeshi NAKAMURA

Synopsis

Ujigawa Meteorological Tower (40 m in height) is a multi-purpose boundary layer instru-
mented tower for the study of atmospheric environment near the ground especially for the study
of thermodynamic behavior of boundary layer in case of fog, frost formation and other disastrous
phenomena. The main instrumentations on this tower are the sensors for the mean state and
the turbulent fluxes of momentum, sensible heat and water vapor at the two levels (15m and
40 m), radiation sensors (40m and 1.5m), visibility sensor at 26m, air quality sensors and
thermometers for surface and soil temperature mesurements. The record is reprocessed and
recorded on magnetic tape at 2 min. intervals continuously.
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Photo 1. General view of Ujigawa Metcorological Tower for boundary laver
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Table 1. Assumed dead load and live load.
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Table 2. Wind load.

} i . ‘Reduction : Over-Turning
Level Dynamic Pressure | Pressure | Projected due to Wind Load Moment

Coefficient | Net Area Trs
Solidit Pu)‘zpm M (t-m)

hm) g (thm?) | ¢ (4m2) C 4 (m2)

Ratio
40 0.291 0.223 2.0 7.76 0.80 2.77
32 0.283 0.217 2.0 10.04 0.80 3.49 6.26 22.2
22.5 0.220 0.169 2.0 7.95 0.80 2.15 8.41 81.7
15 0.160 0.125 2.0 25.93 0.80 5.19 13.60 144.8
0 348.8
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Table 4. Hardware of the data Jogger.

Instrument

Programable Gain Controller

Specification

gain: X2, x4, x8

Amalog Imput System

A-D Converter 64ch.

Personal Computer

12 Bit/4-10V

16 Bit. Memory: Core 4K
RAM 12K
ROM 8K

Consult Terminal

CRT Display, Keyboad

Cassette Tape Driver (3 tracks)

Tape: 1S0-3407

Digital Watch

Display: Year, Month, Day,
Minute, Second

Accuraracy: 1074

Battery backup: 10 hours

Paper Tape Reader

Speed: 480 words/sec

SoNIC ANEMOMETER THERMOMETER

THERMOCOUPLE PSCYCHROMETER

4SA, L4SB, uSW, AST
47D, 4TW, 4TR

Hour,

PROPELLER ANEMOMETER 4Py, 4PD
L] QuARTZ THERMOMETER 410
CAPACITANCE HYGROMETER 4HR
SoLaRIMETER(INCOMING) 4RS
Rap1omeTER (DX ) 4RA, 4RT
Foe DeTector VI
26M
L1ouip Water DeTECTOR 3N
(IN PREPARATION) =
Sontc ANEMOMETER THERMOMETER 25A, 2B, 2SM, 28T
THERMOCOUPLE PSCYCHROMETER 27D, 2T, 21R
15w PROPELLER ANEMOMETER 2PY, 2PD
Quartz THERMOMETER Al D Data Loscer
CAPACITANCE HYGROMETER 2HR
SONIC ANEMOMETER 2KE, 2KN, 2KW
QuaRTZ THERMOMETER 170
CAPACITANCE HYGROMETER 1HR
SoLARIMETER(INCOMING) 1RS
1.5m (ReFLeCTED) BRS
Rap1oMETER (D ) 1RA, IRT
NETRADIOMETER 1RN
RaIN GaucE 1PR
GROuND THERMOMETER(OcM) 06T
GROUND THERMOMETER (25cM) 96T
GrouND THERMOMETER(S0cHM) 86T
BAROMETER 1BR
AR PoLLuTION ANALYZER §05, DUST —% Recorper l

Fig. 4. Block diagram of the measuring and recording system.
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KT LTI E, 25HMT Cassette tape 1K &AL,

LOEBEDY 7 ¥ = TRAJMESETABLE UCTHRENERT 25102 2 2 oibiciTho # 5 o A
H, REERFRIERD, SIFNEEETI VLD TEIEN R, BLUEERR S LT 0 0H
EHF 2 R 7 D3H B,

b b3

AR RO AIEBICE T ERDED TH B

1) BREERDPOSZELIL2EDETE | EICF » Y A VEC Table 5 TRULEETHNILEZDS
ARIL, ED SN LR, FRA (Table 5) iH30F = v 295, bULABMACHEIREET S,

2) AJMESDBED bl (Table 5) XD KRERBALICEHLL, REICT 7 A 1T 5o B
BROELEGNT 077 LI NTOTZDRMITETH B0

3) 2@ RNbLLERRORENE 120 RO ATBITEBERIKDOTIHEZ, WL 2hOEHICDN
THEK N E, S8, £08EEFET 5, COBARIMB—DD & SIHEROMED SEHETHEL,
200 RS &3, ¥, EAHBOHERTOT, RAUET R, 12 UFEEME, &K N ERAbE
DRI LI BY KD S,

4) ZDESLTRDBNIIHEXDMEL Table 6 OERTHEy FF -7 I EET 50 Hew b
F-7 07— 2R Fig.5 DL 5,

CASSETTE FORMAT

HEADER DATA DATA o
B.0.T. " E.0.T,
128 BYTE 128 128 ::
" TH TN
HEADER voL. NO. FLAG
. i
LABEL NAME DATE COMMENT i
8 BYTE 16 215 9% ::
1 "
DATA
FLAG "
"
DATE 75 ELEMENTS "
5 "
avie 122 "
1 "

Fig. 5. Cassette format.

AREBRALY PP IVAR- M3 ARBD, 1ROHEy P OIERSETTEEEBNCRO £y b
KHBEDICIE TS, ISO kD H ey b 7 —F—%TH 250 3BT HEOLENRZEEIND,

HBEIRY

RIGRTI2EE R H - T, FEOHINC I VY —nF— R FDBANT R EMTE, THAELLD
RERTE 3,

1. MEASUREMENT START GGHABRER)

2. MEASUREMENT SToP GGtk

3. StaTE UEHD A€y P DES, JERBAOFDORTR)
4. CassETTE CHANGE (RExH £ v + DEEH)



140 HAPIK B AH 55225 B-2 (B54.4)

5. CuanNeL & GaIN SET ABEF v ¥ 2V OBETIERDORE)
6. DaTA CHECK SCALE SET (&7 =20 LTIROFTE)
7.  CALIBRATED SET (&7 — 2 DEBADBRHOFE)
8. LameL (12w DT XVDIRA)
9. Source Dara (4-D FHBOBIEDOER)
10. CaLIBRATAD Data (REEHRBICERBOREDERR)
11.  Latest MeTEOROLOGICAL Data (RMIEINI-BFDT — 2 OET)
12.  METEOROLOGICAL Data (FTRF - TIRBFINIT — 2 DERR)
ERERRRBOIEFLE

FHEEIREUPTEBARR TN THARE TR L, #EZ0MR2AOBERBEEEE >TL
e Lichi- CEEBUNES, ZOBMHRRERELINS, LbL, EBRE-TV 7T rs
7 LRMAOEBEZYS, BEMEEHT S L2 BICHLABERERINE L3 ICE - T 5, EEHSI0H
MLARTH -850, By 7 —REX-TNw 77 o 7INTT — T IRIFEDHYD LR D OSKIDS
AR, HBe BRGNS Db, S COEBOREBRF+» 5724 —-FT1 AT VAK
FRENG, EEMIOBRIZHMZ 5 & EEEFINBNFZOOORERRKBEHTINBARRNER &S
3, ZORER, FEHRECKOEHNSEAL Y P INEETHL .

5. & & H &

bbb AT ORMRFELIGBRFNTHEIC X » TITE S BINIE AW LRI IR E O FRy 8 5 8 3l
T, LS ZhRERELZGRE LTEALZ G TEL, Z0EHE (O, 1580 %2 bRBIEL
£5ETBHDTHD, CNBKEERGOTH, BRUEREHORLE, ZOHELEDOHKRERRELT
EEEDOTIREL, FERORKOMNFENEBHEZLE LU RBRLI LT, TORE, RE, HROBEEE
b, 2OABEEALS LT HEAUROBETH -0

AL E UTHBIRIER, SHF — S8 RINIKIERT S, Likhi->TREBT —2 (7 —4) oz
% Table 6 (TR UL D IC—RIBELITSERDT — 2 DSHENERT 5 C LI Ulco RUTERHE & FH IR
KOWTRETEEZREQHNTH D MBETRELERKE LT 24, RECOVTRT — 2 LHEEEOHKID
518E L. COMRAHRBAMENEDE EDIRITININETHEH, CORBTIIBRICERT
BT LRARTHETH S,

ZOEBIIITTHEREICER L1984 6 BItE—THEET Licds, Z0RIBRYCROADIZZLOT
XD - R RBETA G20, HEROY 7+ Y 2 7 ORBEMD TE Y 1979410 13T B NISTE IR
B UTco

o LIS, AENERREETERNT, 200 7 T vdH s, EFCEHLTVS.
HERGERRER, REM 2y ARETON I, BUEZONKE UTHERIED D 5 FHOEEZ
KHELTLOEZBHERZLTOED, EVERICE, T30 HIEEZ b TICERREREL S
PRBB LTV CEERFTEOHDTH B, BOBCRBERONILBAOMEE LT, FHCHlms
KEWTESTHEH, SREOKETHESHRICBALUTL 2MESHS, CTTHLROITOL LM
BEMBEONB T EMHB. BUE SN O—BOREDIDICLBESHRERFDTH S,

197846 AD 5 D—HORBTHE SN THRLETOBRTRODIC S, L EATZBOFGRAN» DL
FeiE, HHEOBE, BHonZAABEONANGEREZNLRKRDZENEZDLDPBEITHS, T2
ZDEFEAEFWTIGE T B RKILKERE, 19794 3 HRPOAIAADBUEIT-Tco COEERIEY
R 2RE Lol EABOELHESN. ZNOOKERLZE, 2m GETRELEGER L H it
T, £OREZ B W0cem/s, LXK Im/s KHHET S, 1Tm BESPEID LRRTHSD, ZOKER
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BHENTHS, EHBEOHRETYF v 7 20KREXER 1Tm £ 2m SETRAECERSEEBLEILE
HET2, COXIBEEZBRBEOFMICER UeBED, ZhedoMlo/MiEoBKk, f&XiTh
DIEVKEB LR DOHICH 5 2 & LOBEFBRTH UL DOEBATRITALBTALODS, 4RI LIH
RELEDETETH 5,

Z OBIRO T T KRERTEN TREICIE - 7oA BRSEE AT 2 L b TH - 12, B
DOREBIED LD - THOEBO—IBORERE S5 T TIOERMEE Uic. BAENKKXDHEOSHE
ZBICY > TR EHREIC, CORBBHTEHEEDL LICRMEETRRBREIREEE LT1977
EFEHPORBFINIC LDV TRUEBORELREZHERIZICBENTAEV .. BRAFEORFREED—
A, HRRAHEY Utcds, BARHOBRKT, ABELE, BEHREMKRICEMOLED LR LBYEZE
TEW 2o £ DMERS XCRBBMACENTE L DAL DHAEETOS, ZHHDN 2L TTHELES
U, @R L L0,

2)

3)

4)

5)

2 £ X W

A, MAER  FERIKEERFT SR BRI X ARME BT (1), FEAES R
PEER, F195 B, 1976, pp.423-430.

HPIE, BARS, SRR | FRKEERRRRB NS X 3 BRI E B (2), BLRE
SAE A OBEHZALAZL, FEKESIHMETRER, $205 B, 1977, pp. 571-583.
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