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Republic of Korea
- located in northeast Asia.

- a neighbor of China and Japan.
- about 50 million people live in (~ a half people in SMA) Air quality monitoring stations
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http://www.airkorea.or.kr/
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Korean NAAQS

Air pollutants National ambient air quality standard
Yearly 15ua/ me or less
PM,5
24-hour 35ua/m? or less
Yearly 50ug/ m* or less
PM,,
24-hour 100x9/ me or less
a 8-hour 0.06ppm or less E
. 0 -
= : 1-hour 0.1ppm or less .
E IS NN NN NN NN NS NN NN NN SN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN EE NN NN NS NN NN NN N NN NN NS N EEEEEEEEEEEEEEEEEEEN
Yearly 0.03ppm or less
NO, 24-hour 0.06ppm or less
1-hour 0.10ppm or less
8-hour 9ppm or less
co
1-hour 25ppm or less
Yearly 0.02ppm or less
SO, 24-hour 0.05ppm or less
1-hour 0.15ppm or less
Pb Yearly 0.5xg/m* or less

Benzene Yearly Sug/m® or less
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[Chang ‘et al., Elamenta, 2017]

1
0.5 Oj;rate = == p<=005 * Europe & N.America: mostly decreasing
o ofchange = = 00 <p<=0.10 (except some urban area)
o [ppblyr] T oro< <o
. * East Asia: increasing drastically



0, (ppm)

$0, (ppm)

5 Long-term Trends of Air Pollutants in Korea
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06 Monthly and Dally Ozone Trends

Monthly Ozone Variation

Daily Avg. Monthly Avg.
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Daily Variation in Spring & Summer
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Min. and Max. values are typically around 7-8h
and |5-16h, respectively.



07 High Ozone Episode

Daytime
(3 PM on May 24,2019)
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Nighttime
(3 AM on May 25,2019)
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Max ozone records since 2000: 234 ppbv O, was observed in June 4t 2004,
232 ppbv O, was the second highest in June 2"9,2018.

[ppbv]
<30
31-90
91-150

2151



08 0zone and NOy during recent 5 years

03 annual avg.
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/09 Max. 0zone during Recent 5 years

O, (14~18h, Max.)
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10 Ozone Alert

Ozone Alert and Protective Actions

Categories

General Public

Vehicle Drivers

Relevant Agencies
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Businesses

Alert
(0.12ppm
or more)

Requests: No open burning
Refraining from outdoor activities
and require less heavy exertion.
Recommendations: Use mass transit
(especially, children, patients with
respiratory ailments and heart
diseases) / Limit outdoor activities.

Recommendations: Drive
less in the alert zone
(Car-pooling)

Use mass transit

Restrain inessential use of
vehicles.

Issue an air pollution alert
Requests: National
broadcasting and publicity
Analysis of changes in air
pollution and review of
weather monitoring data.

Warning
(0.3ppm
or more)

Requests: Restrict the use of
incineration facilities

Avoid prolonged outdoor activities
and heavy exertion.
Recommendation: Restrict outdoor
classes.

Request: Limit driving in
the warning zone.

Issue an air pollution
warning.

Requests: Closer monitoring
of air pollution and weather
observation

Enhance the publicity of the
issuance.

¢ Recommendation:
Reduce fuel
consumption




1{11 Long-term Trend of Ozone Alert

Annual O4 alert trend
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12 Impact of 0zone Cross-Section Value change

Daily max O; of all SMA stations

0.120 > O, 0.120 < O, Alert limit

mvmmmwm

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year

Total exceedance numbers for 20 years

Using cross-section value;
0=1.147 by Hearn et al.(1961) VS. 0=1.1329 by Hodges et

al.(2019) 4764 : 5545

~ 16.4 % increase
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Exceedance number of SMA stations

0g=1.1329 x 107 cm? molecule’

1 ---- 0=1.147 x 107 ¢cm?2 molecule' [- -
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Korean official test method for ozone in ambient air

HoILBSEAMEII= ES 01607.1

g 5 LE SELE - A& Y 2016
(Method for the Determination of Ozone in Ambient Air -

Ultraviolet Photometric Method)

3.2.1 52 22 (Principle)
ol W& 37 (2537 nm| Aol F5%
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4] A &4 A7)9 Zo] HLREE LFE FEE ASY) A" Ao T4 uE x 54 ¢ty B B9 2 & EA4 (molecule/cm’)

= _ PR = i e s S vy g 7Zlo -
Gl o] 2537 nmpll Ao & FadHd a8al 0F %= Beer-Lambert L:32 2ol (em)

A& a2y vggd 22 dAE veY

absorption cross- section should be
corrected to 1.1329x10""7 cm?/molecule 2??

This method basically follows:

- ISO 13964 Air Quality — Determination of Ozone in Ambient air — Ultraviolet Photometric Method First Edition 1998

- ASTM D5119 Standard Practice for Calibration of Ozone Monitors and Certification of Ozone Transfer Standards Using
Ultraviolet Photometry 1998
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Thermo Science (USA) Teledyne API (USA)

49i (27EA) 49iQ (8OEA)

EC-9810 (25EA)

HORIBA (Japan)
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APOA-360 (1EA) APOA-370 (143EA)

KENTECH (Korea)

OA683 (3EA) OA781| (64EA) KN-410 (2EA)
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