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Rapid progress in urbanization has resulted in a change of the micro climate, especially in the urban area. In
order to investigate the phenomenon of the heat island in the residential micro climate, a field survey was
carried out by 4 sets of the residential type in Jeonju under typical winter synoptic condition. As analytic
methode, it is used the comparison on the relation of the Land-to-Coverage Rate to Heat Island and Oxygen
Concentration. And as a key question it is asked how stable characteristics of the micro climate will result from
the survey of the Heat Island and the Oxygen Concentration, used as indicator. To ensure the trustworthy result
of research, it is calculated the critical influence of the wind velocity and the Land-to-Covearage Rate. As a
result of comparative analysis, it could be confirmed that the local temperatures in all sets of the residential type
were higher than the average temperature in Jeonju. But the housing type A "exclusive use for housing zone"
has relativly the most stable and best living condition. On the contrary the residential type B and D has the
worst toward the oxygen concentration in the time zone 9-12 am., which didn't reach the minimum of the
oxygen concentration 20.5%. It means that the higer the development and population density is, the worse is the
situation of the Quality of Life in the residential types in accordance with the heat island and oxygon con-

centration.

Key Words: Heat Island, Oxygen Concentration, Residential Types, Land-to-Coverage Rate, Micro Climate, Wind
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Table 1. Outline of the Object Areas

Object Areas
Charateristics

A B C D

Name of Object Areas Hobanchon | Seosindong | Dukjindong | Geurnamdong
Size of Object Area 448785m” | 636884m° | 565362m° | 32501.0m’
Size of Building Lot 168474m° | 9675.0m” | 277605m’ | 6744.8m®

Size of Building Floor | 355205m® |128928.3m° | 46789.8m’ | 31783.4m’

Size of Road 96885m° | 34260.8m° | 129958m’ | 11976.2m’
Building-to-Land Ratio 479 % 196 % 63.8 % 21.9%
Floor Area Ratio 1010 % | 2611 % 1075 % 103.4%
Road Area Ratio 206% | 538 % 230 % g9 | D 7 inclusive of the Road
Area in Object Areas
Land Covering Ratio 59.1 % 69.0 % 721 % 57.6%

Source: Jeonju 1: 5,000 Digital Map, recomposed from the Masterplan in Jeonju (2002. 09)".

Table 2. Field survey 1 (12-13. Jan. 2004.)

Measuring time (time) 15 18 21 24 3 6 9 12
wind direction SW WSW NW W w NW W

Sotft(ii:ilcys wind velocity(m/s) | 31 34 57 45 36 26 29 45

weather temperature(°C) 50 2.1 0.0 -1.8 -2.3 -3.0 -33 -0.2

humidity (%) 51 -’

temperature 49 17 0.1 -0.1 -11 -2.3 -04 09

A oxygen conc.(%) 206 209 21.0 211 208 20.7 209 209

wind velocity 37 39 80" 48 43 24 338 5.3

temperature 49 11 02 -04 -11 -2.5 -01 05

B oxygen concentration 205 20.8 209 21.0 20.8 20.7 208 20.5

wind velocity 40 42 84" 49 41 32 31 6.2

temperature 51 16 05 -0.3 -09 -11 -05 15

C oxygen concentration 204 209 20.7 209 20.8 20.7 209 206

wind velocity 38 2.7 6.3 3.8 29 2.8 29 49

temperature 48 0.8 0.3 -06 -0.8 -1.0 -1.8 11

D oxygen concentration 20.3 208 20.7 208 20.7 207 209 205

wind velocity 35 38 5.7 40 34 34 2.7 42

Note": It was impossible to measure the humidity at the time zone 18 pm. 12. Jan.~12 am. 13. Jan. because of snowfall.

Note” *: The wind velocity of Area A and B at 21 p.m. was locally over the critical wind velocity of heat Island. And the
Area C came close to the one of heat island. Hence it was impossible to use the measuing results as analysis
sources.
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Table 3. Field survey 2 (27.-28. Jan. 2004)

Measuring time (time) 15 18 21 24 3 6 9 12
wind direction W WSW SE SSE SSE SSE ESE | NNW

Sotft:f;;;s wind velocity(m/s) | 32 26 08 06 08 15| 07| a1

weather temperature(°C) 13 -09 -26 -45 -64 -58 -25 2.8

humidity (%) 50 65 76 84 34 79 74 55

temperature 1.3 -12 -16 -23 -39 -5.1 2.2 2.8

A oxygen conc.(%) 20.7 209 20.7 209 208 20.6 20.8 209
wind velocity 82" 61" 17 19 19 31 2.9 81"

temperature 14 -19 -2.2 -3.1 -46 -54 2.8 34

B oxygen concentration | 20.8 209 207 208 207 206 207 207
wind velocity 83" 65" 2.3 2.0 18 238 31 82"

temperature 14 -14 -29 -3.3 -51 -4.3 20 36

C oxygen concentration |  20.3 20.7 20.6 207 206 205 20.8 203

wind velocity 43 31 13 08 11 1.3 19 41

temperature 1.3 -24 -26 -35 -5.3 -38 1.2 29

D oxygen concentration 204 20.6 20.7 20.7 20.6 205 20.8 204

wind velocity 34 29 17 15 09 09 2.3 49

Note* ": Either the wind velocity of the time zone 12-18 at the object areas, A and B was over the critical wind
velocity of heat Island, or over its average value. Hence it was impossible to use its measured value for
trustworthy result of analysis on the heat island.

Table 4. Field survey 3 (10.-11. Feb. 2004)

Measuring time (time) 15 18 21 24 3 6 9 12
wind direction W W SSE SSE SSE |No Wind| SE SSW
S:??;ES wind velocity(m/s) | 21 2.1 11 06 14 01 22 44
weather temperature(°C) 6.0 37 -0.3 -16 -3.0 -2.8 04 7.1
humidity(%) 15 29 63 64 69 68 61 62
temperature 6.0 3.3 0.3 12 -0.1 -14 38 8.2
A oxygen conc.(%) 206 208 20.7 21.0 209 20.7 209 209
wind velocity 26 24 2.4 13 24 11 2.8 53
temperature 6.3 35 038 10 -0.2 -14 46 79
B oxygen concentration 205 208 207 208 20.7 206 207 204
wind velocity 31 29 2.3 2.1 31 138 37 6.1
temperature 6.6 31 0.7 11 -0.2 -0.8 39 9.0
C oxXygen concentration 20.3 20.8 20.7 20.8 20.7 20.6 208 204
wind velocity 24 2.1 17 0.7 12 11 13 37
temperature 59 25 04 1.0 0.3 -05 25 84
D oxygen concentration 204 20.7 20.7 207 20.7 206 208 20.3
wind velocity 2.0 18 14 1.0 1.7 09 31 48
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Fig. 2. Map of Research Objects & Wind Field in Jeonju.

Time wind direction wind velocity(m/s) temperature( C) humidity (%)

15 W 2.1 6.0 15

18 w 2.1 37 29

21 SSE 1.1 -0.3 63

Average 24 SSE 06 16 64
value at

meastred days 3 SSE 14 -3.0 69

6 No wind 0.1 -2.8 68

SE 2.2 04 61

12 SSW 44 77 62

Source :

Meterological observatory in Jeonju, recomposed from the materials of meterological observatory.
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Fig. 6. Average Oxygen Concentration at field survey 1-3.

Table 6. Influence of oxygen concentration on the human organism (%)

Cxygen Conc. Influence on human organism
50~100'819 oxygen toxicosis, damage of lungs
21~50% increase of physical exercise capability, appication of oxygen therapy
20.9'%1® standard of atmospheric oxygen concentration
2052 ventilation standard, based on the building law in Japan
19~20'%19 difficulty in breathing, CO increase due to imperfect combustion
182 oxygen shortage, based on the industrial public health standard
12~16%9 increase of pulse and breathing rat, headache as well as defects of mental concentration
9~1489 decline of perception, insensibility, defects of memory, rise in body temperature
6~10'19 Unconsciousness, defects of central nerve, convulsions
below 6" coma—slow breathing—apnoea (stop breathing)—heart stoppage after 6 8 min.

1030



I
=

..
ALH 94 2 BAFE

ful

o

Table 7. Comparision of Heat Island and Oxygen Con-

centration

A B C D

Land Covering Ratio(%)| 59.1 | 69.0 721 576
Floor Area Ratio(%) | &1 | 261.1 382 103.4
Max. of Heat Island | +3.2 | +3.9 +3.2 +2.2

(time zone) 9) 9 9 (6)

Min. of Oxygen Conc.| 206 | 204 20.3 20.3
(%) (time zone) (15) | (12) (15) (12)
Max. of Oxygen Conc.| 21.0 | 20.8 20.8 208

(%) (time zone) (24) 1(1824)| (18, 24, 9| (9)
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