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Observation of wind profile in urban building canyons
by using a compact Doppler lidar system
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Abstract

We observed wind profiles inside and above urban building canyons by using a compact Doppler lidar
system, WINDCUBE®. The system was installed in the meteorological enclosure of Ohtemachi, on the side of the
JMA headquarter building. The observation was made for one month on winter (from 15 January to 20 February)
and for one month on spring (from 16 May to 17 June of 2015). Mean wind speed on spring showed near
logarithmic vertical profile. On the other hand, the mean profile of wind speed on winter seemed to have a kink
around 100 m above the ground level. Such skew of wind profile implies the existence of dynamical influences of
a tall building beside the site. We could also obtain Doppler spectral width data in the building canyon space.
Variations of the spectral band width seemed to relate with wind speed variations itself and wind directions
concerning the surface conditions of the windward foot print area.
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Figure 1. Map around the observation site, Ohtemachi. The site is surrounded by tall buildings of KKR on west, JMA on
south, and JA/NIKKEI/KEIDANREN buildings on southeast directions.



2. BLABEE

BN L7z v A7 2%, {A Leosphere 18 (HAMRELE « il o/ Ky 75—
7 A #—WINDCUBE® WLS7 Tk 5, i /fRAMK (R 1543 nm) D2k —L > F Ry 77 —F 4 X —7T,
B 40m 725 220 m £ T, 20 m Z A TORDFRESAABIHIA FTRETdH 5, KIAM 157 THALA 90° 15
@ DBS (Doppler Beam Swinging) #t#l| CRDOAK TR 2155, R AT L& F R T RHEXRKFIT O
ST (Figure 1) (ZERE L, EJRMAEE L2542 (201541 H 15 H 09 K225 2 A 20 H 09
REEC), KON, ERMBMAEFY &E705ESE Q01545 H 14 HO9 KNS 6 H 17 H09KEET) D 21A
W27 T FZRR OB A2 e L7,

3. @J,ﬂ,ﬂﬁ@ﬁﬁ% (a) Winter (b) Spring
AFBZOBINCBWTIL, T —XEUSER (&5 " 0Bs{01/15 - 02/20) o " OBS(05/14 - 06/17) +—o—
TT—ZBPRETEIZEG) 0¥ 23% L E o7, S
ZhiE, L=V toBE IR TH L= —r YL e S
D7 53T SIN DSR2 72 2 B IS K B, L B
BRIT I BIFRDB BRE R ThHoTz, BE —— —
ORBNE, BKIZED bOLDIEH, EERNOER § wf o L —
BRI VAT AHBEE b EEN D, 2 Ce S
Figure 2 |2, AF K ORFOBIHHIH z @ L7z

FEEI 0> 10 53 R JROREREL 53 AR 22 73 (B N & 40 m e S

DEGED 10 73 HFEERER 2 T R8O 7 — 7 & Hikk

ELTH DT LITHE), FHRBIZB T, 10 o —e

Sy EHI RN T DR CRUE T 7B DHD o S
ﬁ%%%”ﬁﬁ Lf:o ﬁéﬂiﬁmﬂikﬂljﬁz?iﬁ 5 J: 5 f;ﬁ 1 ’ W\;SPEEU?WIS] ° ’ 1 ? WIF;SFEEH?WIH] ’ :

SREAEIFH Z LN TEIEN, AFTEE 100 Figure 3. Mean vertical profiles of the horizontal wind

m 28 $NEDAR DO AN > T B R speed obtained by the compact Doppler lidar system, (a)
IRR BN, FEICAX < ZO0% 5 KKR hFL for winter case, (b) for spring case.
D I)FHIRERR, AT KENT 2 KREME DR EZ 2 b b,

Figure 3 1%, Ny 77 =27 MVIBOSERSRIIMN TH S, Ny 7T —AX7 bVIRITHEBR T A&
HOFES kG L, GLIROR S IZBRT 2WHETH D, LAFOBRITLE L TTF — 2R RGTE
1 A 19 AORWAEIERT D &0 18 BELIRRIZ AT MVIERKE S R0 TV AT AR 6D, Hi LK
L7 — 2 Tk, 18 BELABRIZEDOIRIEA A DAL, ZAUC KD ELRIBO AN SN D, FF. 5 H 26
HOF =216 M 11 FFEH 80 m L RO T TARY MUENKRE {720 T DRRFRR BT,
ZORIXFETF, LT ORPEBL TOER, FRICR > THEELIEIMEAFVICED> T o T, afill
RIATIEZ N B TH DA, AR OISV, £ D BRI H 2 MR EREBOENORELZ T T\ D
AREMEZ R RS 57 — 4 Th D, S%IE, LB O, I Mo e fEomR S W & 0Bk
(ZHEB LT 2475 & & HIT, 1 IRGCEHEELIRE 7 /L & O ELlHRAT & ki L TV & 720,

(a) Winter (b) Spring

Altitude [m]

Altitude [m]

09 12 15 18_
Local Time [JST]

Local Time [JST]

Figure 3. The time series of vertical profile of the Doppler spectral band width. The 10 minutes data is used. (a) for winter
case, (b) for spring case. Bottom panels represent daily variations of the spectral band width on typical clear days.
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