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Safety evaluation on electromagnetic exposure on the subway platform based on

experimental measurements

LIJin LUMai ZHOU Wenying ZHANG Qi

(Key Laboratory of Opt-Electronic Technology and Intelligent Control, Ministry of Education,
Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT This study evaluates the electromagnetic exposure safety of staff and passengers on subway
platforms. Specifically, to identify electromagnetic exposure at typical waiting areas on elevated and underground
subway platforms in operation, this study employed electric field-strength and spectrum analyzers to measure the
signal power and e-field strength at typical waiting areas on subway platforms, and representative sources of
radiation were selected. The results revealed that the peak measuring frequency from the main electromagnetic
radiation source of subway platforms was in the range of 869~2 613 MHz. In addition, the e-field strength of the
underground and elevated platforms was 0.010~0.044 and 0.009~0.098 V/m, respectively, which were far less than
the reference levels defined by the International Commission on Non-Ionizing Radiation Protection guidelines for
occupational and general public exposure. Thus, this study shows that the electromagnetic environment of a subway

platform is not harmful to the health of subway staff and passengers.
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Fig.3 Measurement data of spectrum analyzer on the
underground platform
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Table 1 Measurement data of electric field strength analyzer for the underground platform

B/ MHz 5595 / dBm HUZ 58/ Vom!
Frequency Signal strength Electric field intensity
869 -41 0.025

933 =50 0.010

949 =37 0.044

2133 -45 0.039

2410 -47 0.035

2613 =52 0.021
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Table 2 Measurement data of electric field strength analyzer for the elevated platform

i %I (A Ai# | MHz 55 9% / dBm R/ Veom™
Time Site Frequency Signal strength Electric field intensity
16:00 Point A 879 -34 0.057

16:02 1891 -36 0.098

16:04 2128 -45 0.039

16:15 Point B 875 -38 0.036

16:17 1832 -39 0.067

16:19 2128 -47 0.031

16:30 Point C 875 =50 0.009

16:32 1832 -46 0.030

16:34 2128 =50 0.022

16:45 Point D 875 -33 0.064

16:47 1832 -43 0.042

16:49 2127 -48 0.028
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%3 ICNIRP H# 25 T HRE
Table 3 ICNIRP reference levels for exposure

ks M3 Electric field intensity / V+-m™

Frequency AP % F% Occupational exposure A #RF#% General public exposure
400~2 000 MHz 3" 1.3751"

2~300 GHz 137 61

R4 HFIE FEEMFFN N ICNIRP BV R 5E 5 AARE T HIRE
Table 4 ICNIRP reference levels for occupational and general public exposure of mainly peak frequencies on the
underground platform

A / MHz 375 Electric field intensity / V-m™

Frequency Ol #&#% Occupational exposure N ARZ%:#% General public exposure
869 88.436 40.533

933 91.635 41.999

949 92.418 42.358

2133 137.000 61.000

2410 137.000 61.000

2613 137.000 61.000

R5 S FEEEHFN R ICNIRP VR 5E 5 AARE T HIRE
Table 5 ICNIRP reference levels for occupational and general public exposure of mainly peak frequencies on the
elevated platform

4 | MHz 375 Electric field intensity / V-m™

Frequency Ol #&#% Occupational exposure N ARZ%:#% General public exposure
875 88.741 40.673

879 88.944 40.766

1832 128.406 58.853

1891 130.457 59.793

2127 137.000 61.000

2128 137.000 61.000
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Table 6 Comparison between measurement data of electric field strength and ICNIRP reference levels for
the underground platform

4% | MHz MEAE /Vom™ FofE 1OMEAE/RPRRED B 2 G EE/ A AR FRAED
Frequency Measurement data Ratio 1 (Measurement data/  Ratio 2 (Measurement data/
Occupational limits) General public limits)

869 0.025 0.000 29 0.000 62

933 0.010 0.000 10 0.000 23

949 0.044 0.000 47 0.001 03

2133 0.039 0.000 29 0.000 64

2410 0.035 0.000 26 0.000 58

2613 0.021 0.000 16 0.000 35

R EHEGRIZEENEMES ICNIRP T HRE K HE

Table 7 Comparison between measurement data of electric field strength and ICNIRP reference levels for

the elevated platform
(A=A A% / MHz MEAE/Vom? FfE 1OMEAE/BERRED  HE 2 G & /A A BRAED
Site Frequency Measurement data Ratio 1 (Measurement data/ Ratio 2 (Measurement data/
Occupational limits) General public limits)
Point A 879 0.057 0.000 64 0.001 40
1891 0.098 0.000 75 0.001 63
2128 0.039 0.000 28 0.000 64
Point B 875 0.036 0.000 40 0.000 88
1832 0.067 0.000 52 0.001 14
2128 0.031 0.000 23 0.000 51
Point C 875 0.009 0.000 10 0.000 22
1832 0.030 0.000 23 0.000 51
2128 0.022 0.000 16 0.000 36
Point D 875 0.064 0.000 72 0.001 57
1832 0.042 0.000 33 0.000 72
2127 0.028 0.000 20 0.000 45
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