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@l TLarge Eddy Simulation of the Gust Index over a Realistic Urban Area] (FREFRTIZ
BIDIHAMMEDT—Y 25— U3 a2lb—ay) CELT, EXTENMN, LFDO8EMN
OIS D.

% 1% [Introduction) (K@) TlE, BHICE L0 E L KAEEDEH TITON TEMRDOH A M
FUCRT D LT 2 —&ATY, T A MDOEFRFIE, SHMTE SRS 2 PR & O IRRORRIZD
WA - FFERREZ 18R L, ARimOEEE - BMIZOWTER LT 5.

% 2% [Description of an Appropriate Spatial Gust Index] GEU)Z2ZERIH A MEREIZ-DWT)
TIFEERZE O E &GO 7O D A MMEEE (gust index) ZHEE L7-. ERDZEER (gust factor)
1T R EGE & RFTR 72 SFAED I & L TER SN, HXOEAKTHRERMEEZ LD HDH. T
WXt LAMNERGE & DL EFRTH I LT, HROEBE % | IRITGPNIFHMIT5 2 ENTE D, ZhiC K
DVHEXNTOLFORK DR 25T, A MEOHERE bR D,

% 3% [Description of the simulation model] (I a2l — g3 FF/ITHONWT) TlX, KRAF%E
T L7 RV ~ 5 LES 5 VKO, Navier-Stokes HFEFRUCHES < LES 5 /LD RIS
DWTHRLR L7z, F7o, FHREXRHEE CH 2 HAE T O @Y /A lZ DWW CRE L 7.

% 4% [Validation] (BT /VEHE) TIE, TRV~ ik LES OFTAMEREFM 2 B & L, BIRH
FEBR K O FH A8 B 72 Navier-Stokes ZUZH-3< LES £7 /L & O AATVY, W€ T LDIZIZFFE
EORELZFOZLEZWALNI L. £2, H A MEEDOH T QM RRER) IKEEIC W THRETT 5 7=
0, EHEHHRMAIIRZHERICE LXMDY I 2 bL— 3 U ETY, KREABERE OB A 7244 E 8
HOHPFANTIE, A MEEIADNUEKFE LW L 2R LT,

%5 5% [General description of the flow field within a realistic urban area] (BLZFEHFHIIIC
B AHNAOME) TIE, EAMRILERFEOMEIC >V TR L7z, BEIRSERIZKE T 2 AW
VBT OELEE N E & O EIT > 7o/ R, HMREEIE TIHEWRH DL OO, SEFREEE O 0L
ETIEHFREMERITE S W B O MEMES B Rk Y St 2 EEAR L.

%5 6 %= [Horizontal distribution of the flow field within a realistic urban area| (BAFEETH
BT 2N O AAREE) T, BRI R OSEHRGE, VA VXS T O KW 50 A7 % ffim
L, HoOEBGFHIZOWTHES 2{To72. A MEEOZERSAEZRHm L, T2\ TH L
DRI BER 2 LR R LT,

%5 7% [General relationship between the gust index and the urban morphology| (& A MFgiE L
TSR O EBHY 22 BILR) TiE, A MMEEE L @Yo & OBURMEIZ OV Tk L7, FHRE I
Z KT O/NEIZ 3 EI L, £ O/NEROFCTH A MEEOYEEER Y, ~ 27 aip@Wgi /7 X
— X (CEWEYE SR8 MR ZEEL, Lz, ZHICXVBITE L~V O N A MEEN R
Wk L CURIEBIB IS T2 Z 2N LTz, £, TOARND LBMEBEEICKELSLEDD
TG0, THUFERERINTWVD 2 Rt X v /) E—DOMNpE TR T 52 L &2RL
7.

%5 8 % [Concluding remarks] (ffigm) CIIAMFTERE L Y, BIRES CARAEDR O S % FLalk L7z,

ii% : FSCE R, T3 2000 F & H 300 FEE 1HBTORMT 24, b L <IFIEL 800 7F4& 1 HHRH L T2y,
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The aim of this research is to quantitatively present a general relationship
between the intensity of gust and the urban morphology. Two large eddy simulation
(LES) models named as the parallelized LES model (PALM) and lattice Boltzmann model
(LBM) were executed. It was confirmed that both models produce the same accuracy. The
PALM was used to validate the new gust parameter while the LBM was applied to
simulate and examine the gusts environment without uncertainties in the inflow
condition. The coastal area of Tokyo was selected to represent the urban morphology. The
simulations run over realistic geometry surfaces of the build up area with 2 m resolution
in all direction to explicitly resolve the fine building shape and also the flow at the
pedestrian level. It considers only the shear driven turbulence (i.e. no Coriolis force and
thermal stratification) and developed the boundary layer naturally. A new parameter
called the gust index (GI) was defined as the local maximum wind speed divided by the
free stream velocity. This universalize definition make it comparable quantitatively at
different locations within urban canopies. Moreover, this parameter is decomposed into
mean wind ratio (MWR) and turbulent part ratio (TPR) component to evaluate the
quality of gustiness. This procedure can mask detailed structures of individual buildings
with keeping the bulk characteristics of the urban morphology. At the pedestrian level, it
is quantitatively shown that the GI decrease with increasing building coverage, 4,, which
notably contribute by the TPR through out the range of 1, compared to the MWR. Such a
result was explained by the change of flow regimes within the building canyon.
Apparently, at the higher elevation above the canopy layer, the effect of the building
coverage becomes irrelevant to all normalized velocity ratios and the roughness length,

as a comprehensive aerodynamic property of roughness was well represented.
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