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Abstract

Newly constructed, high-rise dense building areas by urban development can cause changes
in local wind fields. Wind fields were analyzed to assess the impact on the local meteorology
due to the land use changes during the urban redevelopment called “Eunpyeong new town” in
north-western Seoul using CFD_NIMR_SNU (Computational Fluid Dynamics, National
Institute of Meteorological Research, Seoul National University) model. Initial value of wind
speed and direction use analysis value of AWS (Automatic Weather Station) data during 5
years.

In the case of the pre-construction with low rise built-up area, it was simulated that the
spatial distribution of horizontal wind fields depends on the topography and wind direction of
initial inflow. But, in the case of the post-construction with high rise built-up area, it was
analyzed that the wind field was affected by high rise buildings as well as terrain. High-rise
buildings can generate new circulations among buildings. In addition, small size vortexes were
newly generated by terrain and high rise buildings after the construction. As high-rise buildings
act as a barrier, we found that the horizontal wind flow was separated and wind speed was
reduced behind the buildings.

CFD_NIMR_SNU was able to analyze the impact of high-rise buildings during the urban
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development. With the support of high power computing, it will be more common to utilize

sophisticated numerical analysis models such as CFD_NIMR_SNU in evaluating the impact of

urban development on wind flow or channel.
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Figure 1. Satellite images (a,b) and topography and buildings of the computational domain before (c), and after (d) the regional
development. Green-yellow scale indicates the height of the topography. Black-red-yellow scale indicates the height of
the building
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Table 1. Frequency and wind speed according to wind direction from the AWS data in 2000 and 2008
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2000 2008 2000 2008 2000 2008 2000 2008
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Table 2. Wind direction frequency and mean wind speed during the latest 5 years at eunpyeong-gu area (AWS data)

=t JIH ot

Wind Direction Degree of Wind Direction | Frequency (Wind Direction) | Mean Wind Speed at 10 m | Rank
0~ 224 1919 1.398 3
Northeast 22.5 ~ 44.9 1074 1.115 4
45 ~ (7.4 3657 1.690 2
67.5 ~ 89.9 4587 1.738 1
90 ~ 112.4 5106 1.746 1
Southeast 1125 ~ 1349 3422 1.672 2
135 ~ 157.4 954 1.062 3
1575 ~ 1799 805 0.997 4
180 ~ 202.4 916 1.050 4
Southwest 202.5 ~ 224.9 1267 1.204 2
225 ~ 2474 1237 1.166 3
247.5 ~ 269.9 1986 1.397 1
270 ~ 292.4 5565 1.728 2
Northwest 292.5 ~ 314.9 88603 1.870 1
315 ~ 3374 1451 1.296 3
337.5 ~ 359.9 844 1.020 4
Table 3. Computational parameters for model simulation
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(@) Time = 3600s, =6.5m AGL ~case2(before)
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X(m)

(b) Time=3600s, 2=6.5m AGL -case2 (after)

Figure 2. Streamline over a horizontal plane 6.5 m above ground level t=3,600s with low rise building case (a) and high rise

building case (b) in the case 2 of northeasterly wind

Figure 3. Streamline over a horizontal plane 6.5 m above ground level t=3,600s with low rise building case (a) and high rise

building case (b) in the case 3 of southeasterly wind
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Figure 4. Streamline over a horizontal plane 6.5 m above ground level t=3,600s with low rise building case (a) and high rise

building case (b) in the case 6 of northwesterly wind
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Figure 5. Streamline over a horizontal plane 6.5 m above ground level t=3,600s with low rise building case (a) and high rise

building case (b) in the case 7 of southwesterly wind
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Figure 6. Mean windspeed over a horizontal plane 6.5m above ground level at t=3,600 sec by the low rise building cases with
inflow wind directions of (a) northwesterly wind, (b) northeasterly wind, (c) southwesterly wind, and (d) southeasterly

wind. Arrow signs indicate the wind directions.
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inflow wind directions of (a) northwesterly wind, (b) northeasterly wind, (c) southwesterly wind, and (d) southeasterly
wind. Arrow signs indicate the wind directions.

AAAA) ki, Fhol AT A 69 A9l FA olth AME WS U, Beme obof gt
Zo] 4% R 25 oA ST AL (471 F2AL 89 FEAIIRIS vl
74 vkt 4 o] A 91210l W) B4l T Figure 8@V HAE AR FAES A%
A 74 el % U 2, of A AR 91X AR FaE BEE| 47177 et
W x| Ahd AR7o] Hek FFE wol WA Figure 802 A 2014 E4Z0 AHe] B
she wletel Sadshear)el A3 1A WRA o] 447157 LRI oiE Aele] 5147157
2 48 @4 otk AY 5 R &5 oUAE  ehdt Figure 800 Al TlAE A4 A
FURE AT AR B2 AGoA T glol I Abo) SR, Falo] AR AEL,
A vepdet

Figure 8Q)2] Akl 39141 Axtdelo] 222 3
2 A471R GRS 22 IR 94 Hel,
3. AARAE(w) 24 ALY FURY A AN G4 B 4
9

o)
ol w2 Y9 57177 FAEE U

Figure 8% 9= AHOZHE 6.5 molAl Al :
g A2 &5

& BAT Auoltt Figure 8& A4 Figure 9la)ol Al & o] AAH] ThetA
A RIS A3l Figure 95 214 T A3 AM 99 AZ e AR ol 457157t 5



548  EEIEEIL M20E M4E

et

JM -

V74 e | a!
0 200 400 600 800 1000 1200
X (m)

-0.2 0.1 0 0.1 0.2

> 400

oo 200 400 600 800 1000 1200 200 a0 0 so0 1000 1200Wy

02 -0.1 0 01 02 -02 -0.1 0 01 02

Figure 8. Vertical velocity over a horizontal plane 6.5 m above ground level at t=3,600 sec by the low rise building cases with
inflow wind direction of (a) northwesterly wind, (b) northeasterly wind, (c) southwesterly wind, and (d) southeasterly
wind. Arrow signs indicate the wind directions.
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Figure 9. Vertical velocity over a horizontal plane 6.5 m above ground level at t=3,600 sec by the high rise building cases with
inflow wind directions of (a) northwesterly wind, (b) northeasterly wind, (c) southwesterly wind, and (d) southeasterly
wind. Arrow signs indicate the wind directions.
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Figure 11. Mean windspeed over a horizontal plane 84.5 m above ground level at t=3,600 sec at high rise building case with

inflow northwesterly wind. Contour lines indicate terrain.
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horizontal wind speed and vertical velocity. Gray
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