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Abstract

In this study, the ion index characteristics of small and medium urban land use types were investigated in the city of Chungju. The
average temperature for each land use type was in the order: general commercial district (29.59°C) > general residential district
(28.34°C) > productive green district (28.31°C). The average relative humidity was in the order: productive green district (70.12%) >
general residential district (69.93%) > general commercial district (66.48%). The average wind speed was in the order: productive
green district (0.95 m/s) > general commercial district (0.87 m/s) > general residential district (0.54 m/s). Positive and negative ions
were investigated to determine the ion index by land use type. The average amount of positive ion generated was in the order: general
commercial district (737 ea/cm’) > general residential district (492 ea/cm’) > productive green district (445 ea/cm’). The average
negative ion production decreased in the order: productive green district (930 ea/cm3) > general residential district (754 ea/cm3) >
general commercial district (744 ea/cm3). The ion index calculated from measured data can be arranged in the order: productive green
district (2.09) > general residential district (1.53) > general commercial district (1.01). These results confirm the state of positive and
negative ion generation in each land use type. Further, the differences in the ion index by land use type were confirmed. However, a
limitation of this study is that simple summer measurements were conducted, and seasonal characteristics were not considered.
Therefore, any future investigation and research should consider seasonal variation characteristics.
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Fig. 1. Research location.

Table 1. State of land cover

o Area(%)
Division
Building Coverage Green space Impervious pavement Total
General Residential District 22-24(24.58) 2-4(2.40) 70-75(73.02) 100.0
General Commercial District 42-47(45.82) - 52-57(54.18) 100.0
Productive Green District 12-16(14.07) 82-87(85.43) 0-1(0.5) 100.0
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Fig. 2. Temperature by land use type.
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Fig. 3. Relative humidity by land use type.
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Fig. 5. Positive ion by land use type.
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Division Land use type Positive ion Negative ion Ton index Temperature Relative humidity
Positive ion -.695%%*
Negative ion .679%* -.196*
Ton index .886%* -.874%%* .624%*
Temperature -.609%** 296%* -.372%* -465%*
Relative humidity .648%* - 452%* 544%* L667** -.568**
Wind speed .064 172% 201* -.025 -.081 -.139

P* <0.05 P** <0.01
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Table 3. Meteorological element Duncan's multiple range test
Division Temperature Relative humidity Wind speed
General Residential District 28.34.a* 69.93b 0.54a
General Commercial District 29.59b 66.48a 0.87b
Productive Green District 28.31a 70.12b 0.95b

*Means followed by different letters indicate signifiacnt differences using Duncan's multiple range test at 5% level.

Table 4. lon index Duncan's multiple range test

Division Positive ion Negative ion ITon index

General Residential District 492.46b* 754.16a 1.6190b
General Commercial District 737.40c 744.88a 1.0338a
Productive Green District 445.12a 930.68b 2.0924c

*Means followed by different letters indicate signifiacnt differences using Duncan's multiple range test at 5% level.
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