INVESTIGATION OF SUBWAY
COMMUTERS’ PM, ; EXPOSURE
AND COPING MEASURES IN
BEIJING SUBWAYS

si=
alla
REEI

BOMmiBSEERAZIFR




Beijing's 10 subway lines with largest commuter population: Line 1,2,3,4,5,6,8,9,10,13,14.
Air pollution monitoring devices: AIR BEAM

Time Frame: Observations made every Friday evening for 22 weeks (October 14", 2016- January 13" 2017
and February 21%, 2017 to April 14", 2017)

MONITORING RESULTS

No matter heating season or non-heating season, the concentration of PM, in the subway is higher than the
outdoor air during the observation period.’
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The concentration of PM, s in the subway is positively correlated with the concentration of PM,; outside the subway.
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During the observation period, the PM, 5 concentration on Line 8 reached the highest level, with Line 13 being
observed the lowest concentration of PM, ; at 106pg/m’, but still far above the level of national second-level
standard of ambient air quality (annual average of 35pg/m’).
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SURVEY APPROACH

In-person interviews conducted by Peking University students
—A total of 618 valid questionnaires were collected.

1.76% of respondents believed that air pollution
concentrations outside the subway were worse

‘ 76%

2. Respondents who never wore masks totaled 36%,

who always wore masks totaled only 7%.
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3. Individuals from the ages 26-35 and 36-45 were
both likely to use air purifiers, but the largest
proportion of air purifier uses were in the age
range from 36-45.
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4. Around 60% respondents with children are more
likely to use air purifiers, in contrast to 43% for
respondents without children.
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PUBLIC AWARENESS OF AIR POLLUTION AND
CORRESPONDING BEHAVIORAL CHARACTERISTICS

5. The higher income of the respondents, the lower
percentage considered consumers should take

responsibility for air pollution
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6. If thinking personally affected by air pollution,
more women would take protective measures.
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7. The larger impact felt by respondents for air
pollution, more protective measures were taken.
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8. If individuals considered that masks have significant
protective effect, they were more likely to wear one.
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More than 2/3 of
respondents did
not believe that
masks provided
significant
protective effect.

Respondents

who believed

that masks

have significant
protective effect
were seen the
highest percentage
of wearing masks.
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WILLINGNESS TO PAY

1. Willingness to pay for renewable energy
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Among those who believe that The highest amount that individuals Women were more Compared to young people,
renewable energy would help mitigate who believe renewable energy's willing to pay more 46 -60 year olds were less
Beijing's air pollution, 478 people were mitigation role in Beijing's air than men. likely to pay more.
willing to pay more, while 67 people pollution were willing to pay each
were not willing to pay more. month was 50 RMB per month.

2. Comments on masks and willingness to pay for masks

A total of 199 people think that masks have a significant protective effect, among whom those respondents would pay below 50 RMB for a
anti-smog mask were seen the largest percentage, accounting for 90.1%.
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People who thought
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3. Relationship between commuters' gender and willingness to pay
® ‘ '
Compared to men, women paid
more for air purifiers and masks.
4. Impact of education on willingness to pay
The higher the income level, the The higher educational level, the higher of
higher of willingness to pay for air willingness to pay for air purifiers
purifiers and renewable energy. PSY
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HEALTH RISKS

1. According to a 16-year cohort study of 500,000 people in the United States, the death risks from all-cause
mortality, poor cardiopulmonary function and lung cancer increased by 4%, 6% and 8% respectively for
each 10 pg/m’ increase in PM, s concentrations.”
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2. During the monitoring period, the average concentration of PM, in the subway during the winter heating
season and part of the non-heating season were 154yg/m® and 127 pg/m’, respectively.
Note: The average concentration of PM, 5 in the subway is 127 pg/m®, which is 54 pg/m® higher than the daily
average of 73 pig/m? in Beijing in 2016 as per Beijing Municipal Environmental Monitoring Center.
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3. The survey respondents take the subway to work every day and are exposed to 3.12 pg/m® of PM,
concentration per day.

According to the survey results, the respondent’s weekly

ride frequency was 10 times per week; a one-way subway
ride averaged 1 hour, then round-trip exposure of 2 hours
a day and 5 days a week; Chinese official holidays are 11

PE R DAY days. The increased exposure is calculated according to

the above assumptions.




4. Riding the subway to work for 16 years can lead to the death risks from all-cause mortality,
poor cardiopulmonary function and lung cancer increased by 1.23%, 1.83%, 2.42%, respectively.
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5. If the survey respondents were to take the subway by wearing masks all journey, the death risks from all-
cause mortality, poor cardiopulmonary function and lung cancer will be reduced by 0.61% -1.11%, 0.91%
-1.65%, and 1.20% -2.18%, respectively.
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Note: ' Outdoor air quality monitoring data were from Beijing Municipal Environmental Monitoring Center.
? CA Pope Ill, RT Burnett, MJ Thun etc, Lung Cancer, Cardiopulmonary mortality, and long-term exposure to fine particulate air pollution, The Journal of the
American Medical Association, 2002.
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