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We have numerically examined a turbulence process above heated
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roughness [Fig. 1], which mimics urban canopy in the atmospheric —T 5 ——y
boundary layer by using LES’s. Comparison with the LES for ideal case 17501 — B 17501 — B
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thermal (temperature) and flow (velocity) fields, i.e., the vertical profiles 1250 1250
of turbulence flux [Figs. 2, 3] and also coherence structures [Figs. 4, 5] in T T
the thermal fields significantly differ from those in the flow fields. w1000 w1000
750 750
500 500
‘ %% 250 250
0 — : [
m BERRETLOTUREOALLEIKT B ARHRBAOH T e o e
ol 1 A VE B 2 A 3 S 201 1 (57 FIE - A
Mxr/EICH T BERE - ESEMXBEOHANEDH LN TS, (a) with roughness (b) without roughness

" HESKTTVOBRREEL-HD (ML) F-HIRERORE? Fig. 2 Vertical profile of turbulence momentum flux in atmospheric
B AR BB EE N RICULESE R, —HBEE boundary layer

SRELF-LESED LB A S IE—FRINEFAE D2 EH DR, 2000 2000
x 1750 - : 1750
‘ ﬂ%'q:_;ﬁ'*1¢ 1500 —c 1500
1 B _ 1250 _ 1250
& E 1000 ) % 1000
B KRUERE 750 750
BESRERE® 500 500
iﬁfﬁjﬁ UG =10 mS_1
AYFVIRSA—F f=1x10% s = =1
fal—g;“%gﬁ#ﬁ To = 300 K 0 0_0‘ - 0.1 - 0.2 0.3 0 0.0 0.1 0.2 03
dT/dz=0K m-! (Z <940 m) @'w' [Kms™] 6'w' [Kms~1]
=8/120 Km" (940 m <z < 1060 m) (a) with roughness (b) without roughness
= -1
3/1000 Km-! (1060 m < 2) Fig. 3 Vertical profile of turbulence heat flux in atmospheric boundary
RS X GEmE) layer
BT

%EE'JEE%:‘U:‘MS?‘D‘J’JH 40m GI A RRERLEL)
Qroofs QQround 0.24 Km S 3 Qwest -+ Onorth = OKms a

2- % if 0.86 3.32
hI -~

B R—Z—K: 0.42 7 2‘54_:
OpenFOAM h ; h —nmé 236§

m EEAREN: o | o . 18
Boussinesqiff {4l c | B

B Subgrid-scale (SGS) £7 /L S quqwe;....q,,,,,m Vi ) -
1FERETIL hI ‘)j;,qmu,,d (a) with roughness (b) without roughness

m ZEFE B B REE S ! = Fig. 4 Instantaneous velocity field in horizontal plane near ground
2RIEEPIDES - 2R¥EGE BBEuler Fig. 1 Flow configuration

3.5 #

m Bl -REE
150H X 150H (7K*F), 50H ($A1E)
H/4(z <200 m), H/2 (200 m < z < 400 m)
H(400 m <z <1300 m), 2H(1300 m < z)

@ 5EXH
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