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Abstract Based on the gradient wind data and three dimensional ultrasonic wind data observed in the surface layer over a com-
plex terrain in southwestern Guizhou Province, strong wind samples with local climatic characteristics were selected. By using
the statistical and spectral analyses, the mean and pulsation characteristics of strong winds in the local complex terrain surface
layer were analyzed. Under the impact of the local terrain (a northwest-southeast oriented deep gorge) the dominant wind di-
rection and the direction of maximum wind speed are almost completely along the gorge. Even in the neutral atmospheric condi-
tion, the vertical wind profile is still totally inconsistent with the exponential distribution. The wind angle of attack is much larger
than the recommended normal value, and due to the topographic effect, the difference between the attack angles of strong winds in dif-
ferent directions reaches up to 20°. Meanwhile, the main features of the pulsation wind field under strong wind conditions are: the tur-
bulence intensity of strong winds in different directions are not the same; there is a significant difference between the ratio of turbulence
intensity in the three dimensional directions and that given by the existing design specifications. Especially, the vertical turbulence in-
tensity is significantly larger than the normal value, and the turbulence integral scale is much lager, i. e. , 20%—60% larger in the lon-
gitudinal direction, or even three times larger in the transversal direction, and one order of magnitude larger in the vertical than that o-
ver a flat terrain. Within the frequency domain to which the bridge structure is sensitive, the turbulence spectrum densities in respective
directions are significantly different, among which the maximum difference for different wind directions can be as large as eight times in
the longitudinal, and six time in the transversal and the vertical directions. respectively. However, the turbulence spectrum densities in
all directions are 1—2 orders of magnitude smaller than those in a typhoon centre.

Key words Strong wind characteristics, Complex terrain, Surface layer
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Fig. 1 Topographic map of the project site
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Table 1 Stability of the atmospheric boundary layer classified by the Pasquill method
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Table 2 Wind direction frequency at the Qinglong meteorological station and the wind measurement sites
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Fig. 2 Dominant wind direction under the influence of terrain

(Multi-year mean wind rose at the meteorological station (a), Annual wind rose at tower A at 60 m height (b))
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Fig. 3 The distribution of wind direction with the maximum wind speed under the influence of terrain

(Multi-year mean wind rose of maximum wind speed at the Qinglong meteorological station (a) ,

Wind rose with 10 min-average wind speed =9 m/s at tower A at 60 m height (b))
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Fig. 6 Turbulent wind speed measured during a typical strong wind process
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Table 4 Turbulent wind parameters of the strong winds in different directions in the bridge area

R WWEE WRRARE™
v w 1,:1,:1. u v w
NE 0.2 0.17 0.13 1:0.85:0. 65 129 84 40
N 0.25 0.21 0.18 1:0.84:0.72 125 53 32
NW 0.16 0.16 0.12 1:1:0.75 150 167 69
S 0.19 0.19 0.16 1:1:0.84 164 171 96
SSE 0.18 0. 14 0.15 1:0.78:0.81 142 83 86

K 20%6—60 % , 4 it i RUBEAE NW AT S I (374 K
3 LA b A T 1) D) A ok A ST 3 b R e R — A
RIAi.
52 WmMREEE

T VR T R %5 B R %L S, (i =w. v, w) (Roland,
1991) Rl A% B o iffy b 15 R Tk 20 JRUP) AR B AT DA 3
A B3 AF T Bk Bl e B 1) b i U Bl Be . B

JmS,(n)dn =cl(i=u,v,wi;n NIFE),S, TEHIH -

89 7 A R LA 3 i 3T 3l RE AE A TR] RS 7K S B R L
191 o A SCOR DR A S AR A 14 O 1 B S AR
I8 R A TSNS DRI Ik i ) A7 2 45 45 Ay 0y UK
f9C0. 1-—0. 5 Haz) M3 b, & KT F Y i U 13 25
FFAE
%5 WoR xR LRI AL B AE NW .S XU T 79 i
i A B K F NONE(SSE 25 KU, HoA &
AL AE 2 ) 02 7 1) [] A0 B i I T %
KA NW K] (i 45 5E 1) — 20 5 i/ NE R
[ AR LE L 1) 335 5 BEAEL R T 7 4% A8 17 A1 2 ) 9
KT 5 A8 AHTEIR AN 5 1] #5862 e &
UG/ T2 A CRUTAT, 2005) .
F 5 MR A EE G M BB A AU A 1 it A S B R AT
Table 5 Turbulent spectral density characteristics in the
three-dimensional directions within the frequency domain
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(5) XM % 45 25 4 8 R fU Y (0. 1—0. 5 Hz)
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G b R[] R A RTAH 22 8 Al o A% ) AR 3 L 1) ]
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P27 30 2 Hh A /INBE R Calg AR i ) iR LA R R O 4L
F18 R TR TR 3 T B AR Al S b UL T 445 ) 43 A 4 AR
T 25 3 A 2 IR A5 003 36 ok i Rtk — 25 B iF
SERER A BETT S50 B 2% MU T M 2 RUBE 4k — A
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