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Multi-scale complex structure of atmospheric motions in UBL

a) Urban regional scale
ol bl Soiedis aac ame- S GRNL, W

-7 : Urban “plume”

n— ,—g’/ MixingE Layer I—

Planet I:30und Layer -7

-

-
- %
- H

-
7 Rural Bound layer

Downtown

¢) Microscale  AgTIKOC BOAOC

4
Inertial oo W oo SO R IO
sublayer “““ n— - -
. “‘ A /y >
_______ S ““‘ / ~Roughness _#
— S e —x ~_ sublay
— Roughness —> FLLLLELTYELTTRTTE .; LU ELLL \—j
: bl o~ i, — :C:i Urban )
U b HE”’jy_\ayeL)’__ _\’I-\N /E—t/‘\\ \-)Illll= E canopy
rba ;T —=X St S -
canopy 2t ¢ layer )
Iaye ' : > :lllllllllllllllllll’ :

C.S.B.Grimmoind, 2005



(of3 T[)\avr]ukr] K)\Luam

K

Urban “plume”

I

’—

,‘

s Rural Bound layer

Downtown

b) Sub-domain scale c) Microscale

; Ine'tial oo "mmmmmmmmme- fniginininile il Setgiaiaiaiaet
: .
Surface  gyplayer ““u ) — .
. “‘ A /y >
_______ S ““‘ / ~Roughness _#
— S e —x ~_ sublay
— Roughness —> R P \—j
a bl s i, — :C:i Urban )
Urb HE"’"ﬁ“u'*aye:—)'“'v"‘m ARG canopy
rba ; T 2—=—=X S -F ~Z oL :
canopy 2t ¥ layer )
Iaye . : > :lllllllllllllllllll* :

C.S.B.Grimmoind, 2005



Grid spacing [km]
o

-
o
o

I

1000

o)

A
vAY ,
Qf 2TOXOG
2UUMETOXN OAWV TWV GUOLKWY GALVOUEVWY TIOU OLALUOPPWVOUV TO QLOTLKO KALL

A

X
Increase domain size q‘a
of high-resolution RCMs

7

K2 * AU&non tou nedlov edpappoync Tou MEPLOXIKOU
V@L LLOVTEAOU
(100% kaAvn tnc emudpavelag tTng yne)

e AUENON TNC XWPLKNAC AVAAUONG TOU TTAYKOOLLOU
KALLQTLKOU povteAou (1 km)

of current GCMs

| Tl L L
! I I I

0.01% 0.1% 1% 10% 100%
Domain size

[Fraction of Earth’s area]



RCM GCM: CMIP5

NepLOYLKA LOVTEAQ RCM: Weather Research and Forecasting (WRF), v3.9.1
GCM gotiaon (Skamarock et al., 2008)
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* Eb&ddouc: Noah- Multi parameterization Land Surface Model
(Noah-MP LSM) (Niu et al., 2011)

* AotikoU BoAou: Single- layer Urban Canopy Model (UCM) (Tewari
et al., 2007 KAlpaka TtoANg
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MopOLETPOTIOLNOELG Noah Land-Surface model
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* Edddouc: Noah- Multi parameterization Land Surface Model
(Noah-MP LSM) (Niu et al., 2011)
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* AotikoU BoAou: Single- layer Urban Canopy Model (UCM) (Tewari
et al., 2007

e Atuoodalplko oplako otpwpa: Yonsei University (YSU) (Hong et

al., 2006) Coupled through urban fraction
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