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Turbulent Flow Analysis in Tokyo City Area in Strong Winds
by Meteorological Model/Engineering LES Hybrid Approach

O NI ERE, RILK, #4811 R iikk X R E T 4259, kawaguchi.m.ag@m.titech.ac.jp
HIATETRR, B, A4 HRAR IR ik X = e I T 4259, tamura.t.ab@m.titech.ac.jp
G Sel, BUER, AR A HRAR IR ik X R HE I BT 4259, kawai.h.ac@m.titech.ac.jp
Masaharu Kawaguchi, Tokyo Institute of Technology, Nagatusta-cho4259, Yokohama, Kanagawa
Tetsuro Tamura, Tokyo Institute of Technology, Nagatusta-cho4259, Yokohama, Kanagawa
Hidenori Kawai, Tokyo Institute of Technology, Nagatusta-cho4259, Yokohama, Kanagawa

We employed meteorological model/Engineering LES hybrid approach to flow analysis of the urban area in strong winds considering multi-

scale physics including lower frequency component in the energy containing range and temporal wind direction change as well as possible

near-ground gust structures. The analysis was performed for Tokyo city area and the result was validated with the observational data.
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Fig. 2 Meteorological model/engineering LES hybrid approach
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Table 1 Domain configuration for meteorological model simulation

. . Grid Temporal | Meteorological
Domain |- Girid mumber resolution | resolution model
1 456*456*75 3km 9s WRF
391*391*75 1km 3s WRF
361*361*75 19km 13s WRF-LES

Table 2 Calculation conditions for meteorological model simulation

PBL scheme YSU for Domain 1 and 2
Surface layer Monin-Obukhov
Land surface Unified Noah land surface model
Field data GPV/IMA(5-km resolution) for Domain 1
Sea surface ECMWF ERAS
temperature
Soil temperature ECMWEF ERA5S
Topography USGS30s for Domainl and 2,
GSI100 m for Domain 3
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Fig.2 Ground condition (boundary on the left corresponds to the primary
inflow boundary and south of the domain)

FEREBEREAZS RO L
C05-4
2. 4 EFRIT—2EDOLHE
Fig. 3 (CEEUZE 2 T8 L 72 T2F LES OMX| = ToOR SRR
2R, ZORPENOMSAHENTT Rk o5 —
Fv MU= 7p EOFAGER L OHAEITS & &bl HFRfS
SECOFFEREHEIC OV T OREEIT S,

TurBilience
Regeneration

Fig. 3 Actual location of Engineering LES domain (Background map is
adapted from Geospatial Information Authority of Japan)
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Fig.4 Simulated horizontal instantaneous wind speed in Domain 3
at Z=40m above sea level, 2012/6/19 23:40 JST
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() Time history of the entire calculation period (data frequency: 10 min)
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(b) During period of the cclosest approach (data frequency: 0.3s)
Fig 5. Time history of horizontal instantaneous wind speed
at the locations marked by a circle in Fig. 4
(Z=140m above sea level)
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