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PARAMETERIZATION OF ROUGH, RANDOM SURFACE
(A STUDY FOR URBAN AREA)

By Takashi MaruyaMA

Synopsis

The surface roughness configuration mainly affect the wind characteristics in the atmospheric
boundary layer. The vertical distribution of mean wind speed over rough surface is shown by
the exponent in power law or the roughness length, the zero plane displacement and the fric-
tion velocity in logarithmic law. The surface drag coefficient shows the drag of rough surface.
Those parameters are necessary to calculate the velosity over the rough surface. In order to
know the relation between those roughness parameters and the surface configulation, the para-
meterization of rough, random surface is discussed.

The roughness height, the roughness volume density, the roughness concentration, the effec-
tive roughness surface area density and the roughness surface area density function are examined
for urban models and actual urban areas. Wind tunnel test is performed using a number of
urban models and comparisions are made with the rough surface using cubic blocks. From the
standpoint of the surface drag variation with the roughness concentration, the staggered arrayed

_cubic blocks is approximately equivalent to the urban model.
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Photo. 2. Configuration of urban modcls.
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Table 1
Case Svmbol  hmean (M)  fmax (m) & A AlS Or0 r a,(1/m)
A-1 ® .0367 .0500 273 510 1.867 .365 263 37.3
B-1 A .0359 .0500 271 541 1,998 403 .285 40.0
c-1 | .0375 .0500 272 575 2.118 410 .305 42.4
A-2 € ] .0364 .0500 272 .326 1.197 239 171 23.9
B-2 A .0360 .0500 271 424 1.567 .315 223 31.3
G2 1 | .0376 .0500 271 .396 1.461 287 214 29.2
A-3 O .0362 .0500 272 .236 0.867 174 124 17.3
B-3 AN .0359 .0500 270 194 0.717 144 102 14.3
C-3 ] .0374 .0500 270 .195 0.724 145 .108 14.5
! omm 1
z/h z/h p¥
0 8 | SONSE At «— data at
. - 0.8 S Sapporo,Japan
. _r* . by Uno et al
0.6 I~ 06 —-\.'":'. .
oonem BRI
oo mea . e -
04 - O[\\ - .:l?f.‘. .
o omen ..'t‘ [
momen R
02t 02F ™.
o onsenm e
0 (Domey , ; 0 | lml.'. L "l ..l 1
0 02 04 06 ©Or 0 1 2 3 A
Fig. 6. Profiles of roughness volume density, o,, Fig. 7. Profiles of roughness surface area density
in the urban canopy; see symbols in function, &, in the urban canopy; see
Table 1. symbols in Table 1.
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Fig. 8. Variation of surface drag coefficient of urban model, Cr, with roughness
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a,(2) : EREBE (1)

a,

a .

P EHEBERORAL AR OUER (m?)

MREREREE (1/m)

a,(z) : BYMEREHZER (1/m)

G,

Cp

P HIERELIRE ()
P M EROHIIREK (1)

Cp : IEBROHIRBOERF-2E (1)
Cre(2) 1 EE z ICBY BAAGTAOHAEE (1)

F,

s HiRE LT (N)

F.(2): BE z TBOWTHEBMEESAEERZD» 2T 3RMG O (N/m3)

fr

fs:

DMUEESR 1 i@ B (ND

HREICH BB (N)

G(z) - HEER (1)

h:

HEOHE (m)

hmean * @%%é ®$igfﬁ (m)
hmax ! @%Fﬁ?g @ﬁ*{ﬁ (m)
L(2) B z KB AMEERORDIIE (m)

Q:

Uy ZRHEL Lo HEE (N/m?)
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9(z) : HE z KB} HHEEE (N/m?)

S HREEE (?)

$,(2): BE z KBY HMEEROKLEER (m?)
Up: ZERERHE (m/s)

Vo : LA (m®)

V. EEROER (m®)

x @ PRl Do F 5 FEERE (n)

v : BIERO B0 5 O EAKEGHERE (m)
Z:F sy E—-NiILB}2EETES =2/h (1)
z:BHE (m)

dz : PHLEFTIEOEE (m)

ay,  FRRALER (1)

B fREC (1)

v :V,/108 : Roughness /%, B&E (1)

A BEME R ERE © roughness concentration (1)
¢ mAAAR - YEEOMEERICNT EE (1)
o BREE (kg/m?)

0.(2)  B¥ z TBIZMEAEBE (1

—pt'w s V4 v RIS (N/m?)

t, ¢ HIEEEBINILS (N/m?)



