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Development of a meteorological information platform with high spatial
resolution for the urban environment and disaster reduction
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In this research, we have developed a multi-scale / multi- ﬁhysics high
resolution climate information predlctlon platform. The results during the research period are as
follows. (1) Urban parameters were arranged using GIS as a boundary condition of the platform. (2
We carried out the atmospheric observation and made the model of the wind profile necessary for the
urban design. (3) Database of turbulence statistics under various temperature stratification for
high density urban area by LES was created. (4) We examined inflow turbulence generation method in
LES from coarse-grained turbulence statistics. (5) In the meso-scale meteorology, we evaluated the
diffusion behavior in urban areas and clarified the mechanism of the local heavy rainfall. (6)
Dynamic down-scale method for connecting global climate model to meso-scale model for building heat
load was established. (7) We investigated the atmospheric environment of high density urban area

with high resolution by moving measurement.



2011
9 13 15 Roke

10km

@
LES (Large-eddy simulation)
®
®
GIS (Geographic information
system)

BIM (Building information model)

o

Altitude [m]

)

GIS

500

400 |

300

200 |

100 p

0

Marth [m ]

Sonth

500m 3

—— Dbservations

0

Normalized mean velocity, U/U, [-]

Particle Matter,
PM

PM

WERE O [pghn ]

4

P



(3) LES PIV

Increment of water
vapour mixing ratio

4 [eke']
— +2.5
£
& 3 2.0
)

-5 2 +1.5
E +1.0
+0.5

200  Distance [km]

Sea breeze front Centre of thermal circulation

———— 7 [eke']

b) 13:00 LT 4 25
= +2.0

+1.5

+1.0

Altitude [km]
.

+0.5
0 i o
0 so A 100 150 200 Distance [km]
L E S Sea breeze front
4 leke']

+2.5
+2.0
+1.5
+1.0
+0.5

0 150 200 |
A Distance [km] B

Altitude [km]
o

Sky
(Free slip, us=0)

Roughness block
Hixy )

20H

Ground et
Building model block Side i)
(60 Hx2) HOx,) (Periodic) 1004 -
(Spalding’ s law) ]7_5(—( 5
1sH

LES
(5) LES

LES

LES

LES

PIV

Q)

1km

GPS




D

2)

3)

4)

5)

6)

Linux
19
CASBEE-HI
, 679 , 721-728, 2012

H Kikumoto, R Ooka, A numerical study
of air pollutant dispersion with
bimolecular chemical reactions in an
urban street canyon using large-eddy
simulation, Atmospheric Environment
54, 456-464, 2012

H Kikumoto, R Ooka, A study on air
pollutant dispersion with bimolecular
reactions in urban street -canyons
using large-eddy simulations, Journal
of Wind Engineering and Industrial
Aerodynamics 104, 516-522, 2012

, 698 ,
339-348, 2014
) ) 23

11
, (03 , 785-794, 2014

Kikumoto, H., Ooka, R. et al., Study on
the future weather data considering
the global and local climate change for
building energy simulation,

Sustainable Cities and Society, 14, pp.

404-413, 2015

7) Hideki Kikumoto, Ryozo Ooka, Yusuke
Arima, A study of wurban thermal
environment in Tokyo in summer of the
2030s under influence of global
warming, Energy and Buildings 114,
pp.54-61, 2016

8) Yusuke Arima, Ryozo Ooka, Hideki
Kikumoto, Toru Yamanaka, Effect of
climate change on building cooling
loads in Tokyo in the summers of the
2030s using dynamically downscaled GCM

data, Energy and Buildings 114,
pp.123-124, 2016
9) Jongyeon Lim, Ryozo Ooka, Hideki

Kikumoto Effect of diurnal variation
in wind velocity profiles on
ventilation performance estimates,
Energy and Buildings 130, pp-397-407,
2016

10) , , LES

2 LES

81, pp.811-817, 2016
11) , , .

81, pp. 1047-1054, 2016

12) Yusuke Arima, Ryozo Ooka, Hideki
Kikumoto, Proposal of typical and
design weather year for building
energy  simulation, Energy  and
Buildings 139, pp.517-524, 2017

13) , , .

LES k-g \
42, pp.9-21, 2017

14) Hideki Kikumoto, Ryozo Ooka, Hirofum
i Sugawara, Jongyeon Lim, Observatio
nal study of power-law approximation

of wind profiles within an urban bo
undary layer for various wind condit
ions, Journal of Wind Engineering an
d Industrial Aerodynamics 164, pp-13

-21, 2017
15) ’ 7 7
1, 82,
pp.767-777, 2017
16) , , , LES




k-¢
82, pp-.893-903, 2017

17) Hideki Kikumoto, Ryozo Ooka, Large-e
ddy simulation of pollutant dispersi
on in a cavity at fine grid resoluti
ons, Building and Environment 127, p
p.127-137, 2018

18) Yusuke Arima, Ryozo Ooka, Hideki Kik
umoto, Performance verification of t
ypical and design weather year by th
ermal load calculation targeting off
ice building, Building Services Engi
neering Research and Technology, 2
018,

19) Keigo Nakajima, Ryozo Ooka, Hideki K
ikumoto, Evaluation of k-¢ Reynolds

stress modeling in an idealized urb
an canyon using LES, Journal of Wind
Engineering and Industrial Aerodyna
mics 175, 213-218, 2018,

38

1) H Kikumoto, R Ooka, Experiment and
large eddy simulation of passive
scalar dispersion within an urban
canyon, The 8" International
Conference on ICUC, 2012

2) J Lim, R _ Ooka, Building shape
optimization for urban ventilation
potential based on CFD simulation The
8" International Conference on ICUC,
2012

3) ,
GIS
2012
4)
Large-Eddy Simulation
2012
5) Subgrid scale
2012
6) .
26
2012
7 -
GCM
2013
8)

GCM

MIROC
2013
9 Large
Eddy Simulation
2013
10)
Large-eddy
simulation 2013
11)
GCM
2013
12)
Large-eddy simulation
2013
13) LES
27

2013
14) Hideki Kikumoto, Ryozo Ooka, Satoru
lizuka, Large-eddy simulation of the

turbulent  boundary layer using
generated inflow turbulence with
estimated statistics, APCWE-VIII,
2013

15) Keigo Nakajima, Ryozo Ooka, Hideki
Kikumoto, Large-eddy simulation of
efficiency of momentum transport in
spatially developing urban boundary
layer, AMS 94* Annual Meeting, 2014

16) Yusuke Arima, Ryozo Ooka, Hideki
Kikumoto, Toru Yamanaka, A study using
future weather data in considering of
climate change and local climate
phenomena using dynamical downscaling
for building energy simulation, AMS
94" Annual Meeting, 2014

17) Hideki Kikumoto, Ryozo Ooka,Yusuke
Arima, Impact of global warming on the
sensible heat load in a detached house
in Tokyo in the 2030s, AMS 94" Annual
Meeting, 2014

18) Hideki Kikumoto, Ryozo Ooka, Study on
SGS concentration variance in large
eddy simulation for disporting plume
within urban canyon, CWE2014, 2014

19) Keigo Nakajima, Ryozo Ooka, Hideki
Kikumoto, Large-eddy simulation of the
momentum and heat transport of
turbulent structures in an urban
boundary layer with thermal




stratification, CWE2014, 2014
20) s

LES
2014
21)
GCM
2014
22) LES
2014
23)
2014
24) o
LES
2014
25) , .
LES
2014
26)

2014

27) Jongyoen Lim, Ryozo Ooka, Analysis of
urban morphological parameters using
GIS data for Tokyo, Japna, 3™ IC2UHI,
2014

28) Yusuke Arima, Ryozo Ooka, Hideki
Kikumoto, Toru Yamanaka, Effect of
climate change on building energy
simulation in Tokyo in summer of the
2030s using the dynamically downscaled
GCM data, 3™ I1C2UHI, 2014

29) Hideki Kikumoto, Ryozo Ooka, Yusuke
Arima, A study of wurban thermal
environment in Tokyo in summer of the

2030s under influence of global
warming, 3™ IC2UHI, 2014
30) ) ,
28
2014
31) LES
28 2014

32) Hideki Kikumoto, Ryozo Ooka, Study of
power-law approximation of wind
profile in urban boundary layer with
Doppler lidar measurement in Tokyo,
ICWE14, 2015

LES

33)

34)

35)

36)

37)

38)

2015

GCM
2015
GNSS
2015
2015
LES k-¢
29 2015
Large-eddy Simulation 29
2015
0
0
0

http://venus.iis.u-tokyo.ac.jp

¢y

@

®
*

Ryozo Ooka
90251470
Shinsuke Kato

00142240
Hideki Kikumoto

80708082
Satoru lizuka

40356407
Toru Yamanaka

60416716



