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Numerical simulation of terrain and buildings-triggered
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Abstract: To analyze the influence of complex terrain and buildings on the wind field of Zhuhai
Airport and whether they will induce low-level wind shear, the Computational Fluid
Dynamics (CFD) code FLUENT was used to simulate the wind environment around the terrain and
buildings of Zhuhai Airport,and the prone airspace of low-level wind shear at the airport under the
background of north(N), north-northwest(NNW) and northeast(NE) wind were analyzed. The results
show that: 1) The wind speed fluctuations caused by terrain and buildings at the airport runway under
the three wind directions all appear below the height of 500 m,and all of them mainly appear along the
runway. 2) When the wind direction is N or NNW, the wind shear appears at the height of 100-500 m
and is mainly induced by the terrain. 3) When the wind direction is N,the maximum probability of low-

level wind shear is outside the southern end of the runway (in the area of 0.5-1.4 km from the southern
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end) and the second is near the southern end (0.2-1.5 km from the southern end within the runway);

when the wind direction is NNW, the maximum probability of low-level wind shear is near the south

end of the runway (0.5 km outward from the port to 1.1 km inward from the port) and the second is near

the midpoint of the runway about 0.3 km. 4) When the wind direction is NE,the probability of low-level

wind shear on the airport runway is low. The research results provide a basis for the detection and early

warning of low-level wind shear at Zhuhai Airport to prevent wind shear and have significance for

airport location and aviation safety meteorological risk assessment in the future.
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Fig. 1 Location map and runway layout of Zhuhai airport
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Fig. 2 The simulation domain,three-dimensional model and the grid setting
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Fig. 3 The variation of wind speed including (a) annual variation, (b) frequency, and (c) the rose diagram

of average wind direction frequency around the Zhuhai airport during 2006-2022

AR AH CGE o0 A (R AR, 2011) , RS
EKCONW) BN XUE XE G 2 9 my/s BF, 8L <00
ATREEMLIAIE it e, S 25 R R, 256
FEAIL S () AT AU T) . e RS A XUED AR & A )
AT G, A SCRL 10 m/s /0 75 5t XGE, XN
NNW FINE Xi#E1 7 CFD #4411
2.3 R=RYIEEEFRE

Rz WO AE A AR 2S5 A5 2 07 =X, AR XL
Ry as el gk, niar k325 @ KRR
A% AR AEAKE 5 ) b — o RS oA XL a] (B8 U
AL @ AKCEREE DI, f87EAN SR
2 [E) R A (5l WU A8 Ak s ® 1 B U1 AR
& b b al R AR (I B RO #E AT 7 ) L e s

AR SCE BBk KA K D) A48 Fn e B AE .
Hr, KV I AR SR ARy . SRR R
B30 m, FHFIH5E A9 KRB 2 min, —BIA R
0.1 s LA I iy 30 B YD A2 5t 25 25 Wt < s F bl o Jak
Wy, PEULZE 1o KSF KUK /K S E 48 58 B H R i A 2l
SEGE— AR IE AR 38 B LI AR A KD AR A
WEAR, I HEEE 2.6 m/s/km AT VE N REXT RATHY LG
FE R IR R KIS

3 BE RS0

V] 4 Sy A R T P i b ) 11457 N T
P, SO A R A X ) T R X 2 P
fi A R Ry AL 7 L TE T s A YA, B B TE A



52 Rl (A RBHEE AR 30) 5 63 %
R KPR AL 0 FE B
Table 1 The vertical shear intensity standard of horizontal wind
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Fig. 4 The sketch map of the positions of the runway and the south and north sections
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Fig. 5 The wind speed for different altitudes (from N)
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