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Abstract

It is well known that atmospheric environments, including both meteorology and air quality, significantly affect public
health, such as chronic lung disease and cancer, and respiratory infections. In this study, we have analyzed correlations
between the number of daily respiratory outpatients and the atmospheric environments data for about ten years for the city of
Busan, South Korea. The respiratory problem patients data have been categorized into two health-vulnerable groups by age
over 65(DayPA_065) and under 20(DayPA_U20), each of which shows relatively higher correlations with air quality and
meteorology, respectively. However, time series analysis with factor separation results in that DayPA 065 and DayPA U20
show a higher relation with variance components and daily irregular factors of atmospheric concentrations, respectively.
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Fig. 1. Scatter plots and histograms with correlation coefficients for each day-patient group during the study period.
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Table 1. Summary of day-patients, air quality data, and meteorological data in Busan

Variables Mean Stand Dev Median Min Max
DayPA A (counts) 359 20.4 36.0 0 150.0
DayPA_U20 (counts) 11.5 6.9 11.0 0 48.0
DayPA_065 (counts) 7.2 52 7.0 0 49.0
Daily 0.006 0.002 0.006 0.002 0.022
SO, Min. 0.004 0.001 0.004 0.002 0.014
(ppm)
Max 0.009 0.004 0.008 0.003 0.030
Daily 0.410 0.106 0.394 0.169 0.924
co Min. 0.324 0.077 0.312 0.129 0.827
(ppm)
Max 0.527 0.164 0.500 0.194 1.484
Daily 0.028 0.010 0.027 0.005 0.073
Air quality (p(;rzn) Min. 0.014 0.008 0.012 0.003 0.055
Max 0.043 0.015 0.040 0.007 0.112
Daily 0.022 0.008 0.021 0.006 0.055
NO: Min. 0.013 0.006 0.012 0.003 0.040
(ppm)
Max 0.033 0.011 0.032 0.007 0.077
Daily 46.5 22.6 41.4 11.8 464.5
PMig Min. 316 15.6 278 79 3119
(Mg/m’)
Max 65.1 50.4 56.7 16.9 1861.0
Daily 15.1 8.4 16.2 -7.6 31.7
T(fg‘)p Min. 119 9.0 13.0 128 28.3
Max 19.3 8.1 20.4 4.2 373
Wind Speed (m/s) 3.2 1.2 3.0 0.3 10.1
Meteorology Dew point Temp (°C) 7.2 11.7 8.8 -25.9 25.7
Relative Humidity (%) 62.2 18.4 64.0 11.3 99.9
Vapor Pressure (hPa) 13.0 8.4 11.5 0.8 33.1
Air Pressure (hPa) 1007.5 7.0 1007.6 984.9 1025.8
Sea level Pressure (hPa) 1015.7 7.3 1015.8 992.7 1034.4
ol AE ATHIAE ZHEA BASIETh STL  SEEUIA Sk 29 % H4ghS Table 1] Lheh
(Seasonal and Trend decomposmon using Loess)-2 Tk At 717E12009d 0| 4 2018 A= 0] UHE T57]
Yeo|Lh 37| dlo|el S Zkekol FRABHE A} SohE ARHOPYTe] WL A Ak 5
CFE 4 913 ARl o] Aol ebvakE 1 ALjelofi 35972 A P Alsio ], 1
HIle-S A8 248 4 9l= EXJo] Q) % DayPA U20+= H+t 11.57 DayPA 0652 Ht
7292 ek gick. Q8 2e) S 8 1 A B
3. Zut 9 nH oA 1507 0.2 o] 4¥, DayPA_U20%= 47 2
Ao} v 248, DayPA_065= Teje] 7718 2 Kol
3.1, TRl date S4 N S
: £ HRIt} 654 oo i dFol A 27 Ee 23|
H 7F=0 S 7] A3l o 2 HL|L HEEE]Q
BN EU | GEAR BUS VIR o e wgste Aow 44 B0 @ Ed
E 2 gt 7 e HE s, 71 dARR tit Hat,
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Fig. 2. Time-series of DayPA_ A, DayPA_U20 and DayPA_065 during the study period.
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Table 2. Correlations between day-patients, air quality data and meteorological data

DayPA A DayPA U20 DayPA_065
correlation p-value correlation p-value correlation p-value
SO, -0.03 0.050 0.03 0.115 -0.06 0.000
(€[0) 0.26 0.000 0.23 0.000 0.15 0.000
O3 -0.15 0.000 -0.11 0.000 -0.09 0.000
NO, 0.29 0.000 0.23 0.000 0.22 0.000
PMyo 0.13 0.000 0.13 0.000 0.08 0.000
SO, Min. -0.03 0.087 0.00 0.819 -0.03 0.040
SO, Max. -0.06 0.000 0.01 0.485 -0.09 0.000
CO Min. 0.19 0.000 0.15 0.000 0.13 0.000
CO Max. 0.30 0.000 0.28 0.000 0.16 0.000
O3 Min. -0.13 0.000 -0.10 0.000 -0.08 0.000
O3 Max. -0.17 0.000 -0.11 0.000 -0.11 0.000
NO, Min. 0.18 0.000 0.15 0.000 0.12 0.000
NO, Max. 0.33 0.000 0.26 0.000 0.25 0.000
PM;y Min. 0.09 0.000 0.10 0.000 0.06 0.001
PM,o Max. 0.10 0.000 0.10 0.000 0.06 0.000
Mean temp. -0.41 0.000 -0.20 0.000 -0.35 0.000
Min. temp. -0.42 0.000 -0.21 0.000 -0.35 0.000
Max. temp. -0.40 0.000 -0.19 0.000 -0.35 0.000
Wind speed 0.03 0.116 0.01 0.763 0.02 0.181
Dew temp. -0.42 0.000 -0.23 0.000 -0.34 0.000
Relative Hum. -0.33 0.000 -0.22 0.000 -0.23 0.000
Vapor pres. -0.45 0.000 -0.28 0.000 -0.36 0.000
Air pres. 0.35 0.000 0.21 0.000 0.28 0.000
Sea level pres. 0.35 0.000 0.21 0.000 0.29 0.000
1.00
g o 0.26 029 922
E 0.03 .0'15 0.11 .. 010 ‘08
g 008 y 0 23. = 0.24 0-13-
= 003 -0.06 ‘ 015 009 ' '
E -0.50
-1.00
502 co 03 NO2 PM10

DayPA_A mDayPA U20 mDayPA_ 065

Fig. 5. Correlations between each day-patient group and the concentration of air pollutants, including SO,, CO, O3, NO, and
PM,. The numbers on bar graph indicate pearson’s correlation coefficients.
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Fig. 8.

Correlations between each day-patient group and meteorology, including mean, min and max temperatures, mean

wind speed, dew-point temperature, relative humidity, vapor pressure, air pressure and sea surface pressure.
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Fig. 9. The same as Fig. 8, but for including seasonal and trend data.
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