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Abstract

In this study, we investigated the applicable plan of GIS on the environmental impact
assessment of 60 Hz Powerline. So we assessed distance data based on calculations by use of 2D
and 3D Geographical information systems(GIS) and distance data based on measurements on 1:
5000 maps accord with on site distance measurements to use input data for calculating
magnetic field. One hundred eight of the on site measured addresses were selected from
residences. The data were achieved by measuring the distance between residence and power
line on maps with scales of 1: 5000. The digital map wasobtained from National Geographic
Information Institute with scales of 1: 5000, and we made 2D and 3D map. Correlation analyses
were performed for statistical analyses. For the 3D GIS versus on site comparison of different
exposure categories, 70 of 108 measurements were assigned to the correct category. Similarly
for 2D GIS versus on site comparison, 71 of 108 were correctly categorized. When comparing
map measurement with on site measurement, 62 of 108 were correctly categorized. When the
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correlation analysis was performed, best correlation was found between 3D GIS and on site

measurements with r = 0.84947 (p<0.0001). The correlation between map and on site

measurement yielded an r of 0.76517 (p<0.0001). Since the GIS measurements and map

measurement were made from the center point in the building and the on site measurements

had to be made from the closest wall on the building, this might introduce and additional error

in urban areas. The difference between 2D and 3D calculations were resulted from the height of

buildings.

Key words : Electromagnetic field, Geographical information system, environmental impact

assessment system, Personal monitoring
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Fig 1. Method of estimating the distance between powerline and residences.
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Fig 2. 3D GIS map of survey area.
Table 1. Classification on distance from powerline to measurement point
Classification 0~50M 50~100M 100~150M 150~200M Total
Real measurement 20 20 21 47 108
Mapping
measurement 18 34 % 31 108
2D GIS 20 33 23 32 108
3D GIS 16 32 27 33 108
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Table 2. Coefficient of correlation among measurement method
Real measurement | Mapping measurement 2D GIS 3D GIS
Real measurement 0.76517(<.0001) 0.83865(<.0001) 0.84947(<.0001)
Mapping measurement \ 0.89742(<.0001) 0.90374(<.0001)
2D GIS \ 0.96431(<.0001)
3D GIS
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Table 3. Selected magnetic field exposure metrics and time distribution of 24 h personal exposure to different magnetic fields
according to distance from the power line to residence for children attending a school near a power line

Distance (m) No: of | Arithmetic | Geometric 95th per- | Rate of Average time spent at given field level (%)
subjects | mean((T) | mean(UT) |centile(T) | Chang(T) | < 0.05 uT [0.05~0.24T | 0.2~1.0uT | > 1.04T

<50 26 0.546 0.381 1.521 0.082 253 24.83 58.68 15.13

50 - <100 20 0.348 0.253 1.018 0.072 3.57 40.89 54.73 2.78

100 - < 150 25 0.323 0.187 1.072 0.065 10.10 54.48 30.53 7.19

> 150 54 0.335 0.182 1.372 0.095 5.59 60.48 27.92 6.79

Table 4. Results of measurements to magnetic fields at various activities in home according to distance from subject’s residence to

power line

<50 m 50 - <100 m

100 - <150 m > 150 m

Metics ™G TAM | GM | % | N | AM | GM

% N | AM | GM | % N | AM | GM | %

At Home 26 1042710359 527 | 20 |0.245|0.229

474 25 10.147(0.129| 284 | 54 [0.130|0.118| 24.4

Awake 26 0403|0357 | 274 | 20 |0.208|0.194

175 | 17 |0.119/0.106| 94 | 54 |0.135]0.117| 10.5

use appliance| 26 |0.421|0.389| 16.8 | 20 ]0.201|0.191

119 | 25 |0.112]0.104| 6.4 | 54 [0.133]0.119| 7.2

no use

appliance 23 0.408]0.356| 6.8 | 18 |0.220|0.205

68 | 25 |0.132|0.116| 3.6 | 47 |0.132|0.116| 35

Sleep 26 0449|0407 | 30.5 | 20 |0.265|0.258

269 | 25 |0.164[0.152| 188 | 54 [0.127|0.124 | 14.2
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