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A Study on Inversion at Leeward Side of High-rise Building in Winter
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Abstract

To determine nocturnal inversion characteristics at the leeward side of high-rise building, air
temperature data were observed at 10 minute interval from February 22, 2010 to April 15, 2010.
The observed data were compared, analyzed and examined to illustrate air temperature
differences between the roof (XAR) and surface (XAG) of X apartment. The wind speed, wind
direction and precipitation data were also observed at XAR and YJL (Yangjae Stream) sites at
the same time. After the analysis, the maximum nocturnal inversion was observed by 4.0°C at
3:40, 3:50, 4:10 on February 24th 2010, at that time the weather condition was clear and weak
wind. Air temperature inversions at the leeward side of high-rise building were observed on
whole day in wintertime and air temperature inversion intensity was also higher than other
nearby area (SMG).
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Figure 1. Study site (XAR: X O}ItE 24k XAG: X OIIIE XAk TPL: EfBIZ|A WE; SMG: =H0{11; HSA: H OIItE; YJL: LxHH)
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Table 1. Observation position

No.| Initial Observation position Elevation(m)
1 | XAR |X Apartment_Roof 65
2 | XAG |X Apartment_Ground 20
3 | SMG |S High School_Ground 17
4 | HSA |H Apartment 17
5 | TPL |High ise residential-complex building 17
6 | YJL |Yangjae Stream Left Dike 12
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Table 2. The average, maximum and minimum temperature
for the observation period (Unit: °C)

XAR | XAG | SMG | YJL | HSA | TPL
AVE(T'CO) | 7.0 6.7 7.1 6.5 7.0 7.1
MAX(T'C) | 198 | 19.6 | 20.1 | 198 | 19.2 | 19.2
MIN(T'O) | -3 32 | 28 | 43 -3 3.1
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Table 3. Synoptic weather conditions of maximum and
minimum air temperature difference between XAG
and XAR. (DTyax: Difference Maximum Temperature,
DTyn.: Difference Minimum Temperature, Temp:
Temperature, PCP: Precipitation, C.C: Cloud Cover,
Source: www.kma.go.kr)

. Temp. | PCP | W.S
Obs. time O | (mm) |(n/se0) C.C
2010-02-24
DTwsx | 3.40/3:50/410] 0 | 0 | 07 | 0O
2010-04-13
DTy | 11101150/ | 06 | 2 7 6
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Figure 2. Weather map of maximum air temperature difference between XAR and XAG at 03:00 24th February 2010
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Figure 4. Diurnal variation of air temperature at XAR, XAG
and SMG
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Figure 3. Weather map of minimum air temperature difference between XAR and XAG at 12:00 13th April 2010
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Table 4. Time of sunset and sunrise, inversion beginning,
ending, duration and intensity of each month

February | March 1-15 [March 16-31| ~ April

Sunset time 18:20 18:30 18:50 19:00

Sunrise time 7:10 6:50 6:30 6:10

Inversion beginning time - - - 21:10
Inversion ending time - - - 17:20
duration 24:00 24:00 24:00 20:10

Inversion effect | 24°C/day | 0.9°C/day | 1.1°C/day | 1.4'C/day
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Figure 5. Wind rose at the study site
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