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A Study about the Impact of Atmospheric Environmental Changes
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Abstract

Because deterioration of air quality and urban heat island directly harm health of citizens,
Health Impact Assessment (HIA) and Environmental Impact Assessment (EIA) for urban
development projects needs to conduct analysis of their impacts objectively. This study aims to
review appropriate methods for assessment of air quality used at each stage of urban
development and to investigate prediction and assessment methods of urban heat island. In
addition, by evaluating impacts of climate change following supposed urban construction
performed in the central area of Korea on public health, it examines usefulness of HIA for urban
construction.

When urban heat island prediction and HIA method suggested in this study are applied to
an imaginary city, they predict urban heat island properly and the impacts of climate changes
on public health inside the city could be determined clearly by calculating life-climate index and
bio-climate index related with thermal environment from the model.

Keywords : urban heat island, HIA, EIA
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Table 1. The Grid system and Physical options of MM5 model

Configurations for MM5
Horizontal resolution| 30km(162 % 120) | 1.1km(27 X 27)
Vertical layers 35/50hpa 35/50hpa
Time steps 60sec 30sec
Forecast times 24hr 24hr
Initialization FDDA (1hr)

Explicit scheme mixed-phase (Reisner)

Cumulus scheme Grell

PBL scheme MRF (Hong and Pan, 1996)
Radiation scheme RRTM Radiation

Soil scheme S-layer Soil
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Fig. 2. Intercomparison of the modeling domain (1.1km) between CASE_A (before urban development) and CASE_B(after urban
development). Blue box( m) is urban area in center of CASE_B
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Fig. 3. Thermal influences on human body and Factors of thermal effects complex
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Fig. 4. Comparisons of temperature, Wind speed and Wind direction observed in Ansung AWS and
calculated (CASE A) by MM5 for 1~31. Jan. 2008
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Table 2. The statistical treatment methods for the comparison of data

Correlation coefficient r=

oo S

(6= €)= ¢p)

Root Mean Square Error (RMSE)

~ 1 X " 4 \2
RMSE= [ 2(C,~ Cp)
1 N N
RMSES = [ L(C-Co*  RMSEu= Z(C )

0
C_p _
Fractional Bias (FB) FB= ———
0.5(C ")
Mean Bias (MB) MB = s (C,- Cp)
N (

Cp: predicted concentration, Co: observed concentration

Table 3. Statistical performance for meteorological parameters

January August

Temp.(K) | WS(m/s) | Temp.(K) | WS(m/s)
r 0.93 0.62 0.89 0.38
RMSE 213 1.67 1.48 1.75
MB 1.06 -1.07 111 -0.98
FB 0.004 -0.59 -0.004 -0.48
RMSEs 1.48 1.47 1.11 151
RMSEu 1.52 0.79 1.64 0.88
n 697 569 697 569

parameter
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Fig. 6. Comparisons of temperature observed in Ansung AWS and calculated by MM5 for 1~31. Jan. 2008
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Fig. 12. Heat index of CASE_A and CASE_B calculated by MM5 for 1~31. Aug. 2008
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