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Suggestion for Improving Fine Dust Intensive Management Zones
Based on Operational Case Analysis
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Abstract Particulate matter (PM) causes various adverse health effects, posing a significantly higher risk to vulnerable
groups such as children and the elderly. To mitigate health risks from PM, “Fine Dust Intensive Management Zones” have been
designated and operated in areas densely populated by these vulnerable groups. This study aims to propose policy
improvement measures by analyzing the current status of these zones in Republic of Korea. As of 2024, 58 zones have been
designated and are currently operational nationwide. While the primary indicators for designation are exceedances of
environmental standards for PM, 5 and PM;,, in most cases, zones are designated when facilities for environmentally vulnerable
groups are concentrated near air pollutant emission sources. To improve air quality within these zones, 26 projects are being
implemented across three key sectors. However, the analysis reveals a need for policy reform, as most initiatives are generalized
and fail to account for specific local conditions. This study suggests five policy improvement measures, and these
recommendations are expected to contribute to the effective enhancement of air quality in Fine Dust Intensive Management
Zones.
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1. M g o] IFE7] A 1990 o= FF-FEX (total
suspended particulate, TSP) .2 ¥ E|t}7} 7]& W
O] A|HZ] (particulate matter less than 10 um, PM,) B 7| PM,& AA FZole £ ¢ F2 37]9

£ 37198 o] 10 um olote] YAMF S HEE  Zn|A|HXA] (particulate matter less than 2.5 um, PM, 5)
& o, st A4t AEAF ui7|I7kA, 3 = Ak w7t Sk Al Qlek (Fang et al., 2018). 2016
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Al 2] ] FAIRo] ~HE AL (MCEE, 2019a),
AR A i 3302 918l 201993 20208
ZpzE “m 2] 27 2 o] ofet S (A
)7} “oi7|EE A o] diZjgg Nl wet =
A (7] )& 4146k (MCEE, 2019b,
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7] 4459A%, Ak AR B A HVWQE
Ay, B 2] Aol A 52 AAIskL
(MCEE, 2019b). “A|12} |4 7] %El TEAE”
o X= PM, 55 HIESI 1 A4 A Qe
SHAISHE (sulfur oxides, SOx) ¥+ HAAFeHE (nitrogen
oxides, NOx), $]%J3-7] 8&HE (volatile organic com-
pounds, VOCs), &2 o} (ammonia, NH;)E H2|&E
A2 2 A5to] a5kl UTH(MCEE, 2019a). TS AF
Fit 5, B, Y 2 Y FEol dis =W viE
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FHAT ol-8AI it AWE71E BeE F2
A2 25193 Qlch(Jeon et al., 2023).
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Table 1. Procedure for the designation of fine dust intensive management zones.

* Plan formulation

1st stage
9 - Site selection/Development of support and management plans
* Gathering opinions
2nd stage . . - .
- Inter-agency consultation/Public opinion collection
* Review by the Ministry of Climate, Energy and Environment (MCEE)
3rd stage - Submission to MCEE
- Reflection of review opinions
+ Official designation
4th stage - Finalization of the plan/Community posting

- Notification to MCEE

J. Korean Soc. Atmos. Environ., Vol. 42, No. 1, March 2026, pp. 185-197



D88 umw Zss 37 ol Al 4T, 2E, ol
Plan for designation and operation of Plan for designation and operation of
fine dust intensive management zone (Province) fine dust intensive management zone (Province)
12 2/2
1. Range of target zone 5. Target Area Support and Management Plan

@ Support plan

@ location @ Area ‘ Hm

2. Concentration of PMyo and PM;s (Trends over the past three years)

Item 2016 2017 2018
PMio wg/mt wg/m* wg/m
PMgs g/m* ug/m' vo/m
3. Status of facilities used by vulnerable groups Total EA
@ Daycare center EA| @ kindergarten
@ Elementaty school EA| @ Senior welfare facilities
® postpartum care center EA| ©® Hospital EA @ Management plan
4. Status of air pollutant emission facilities Total EA

< Target area status and zone designation map >

e A ]

6. Attached

@ Concentration of PMio and PM,s (Trends over the past three years)
@ Status of facilities used by vulnerable groups

@ Status of air pollutant emission facilities

@ Other etcs

Fig. 1. Plan for the designation and operation of fine dust intensive management zones.
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Table 3. Current operational status of fine dust intensive management zones nationwide.

Location

Facilities for the vulnerable*** (N)

PM concentration

Area AEF* (ng/m3)
Reference Year (km?) N)
Province City DC KD SCH HS PC SEC PM, 5 PM;q
1 Geumcheon-gu Seoul Metropolitan 2020 0.75 90 6 1 1 5 23 39
2 Yeongdeungpo-gu Government (2020a) 2020 1.0 38 1 1 2 2 3 28 47
3 Dongjak-gu 2020 0.7 3 1 1 2 1 10 22 40
4 Seocho-gu Seoul Metropolitan 2020 1.6 16 20 3 4 11 1 13 25 42
5 Seoul Jung-gu Government 2020 0.7 34 6 1 4 7 23 38
6 Eunpyeong-gu (2020b) 2020 0.8 6 12 2 2 12 24 42
7 Gwanak-gu 2021 1.2 10 5 2 1 1 6 19 35
8 Gwangjin-gu 2‘30“' Metrop;'(')tza” 2021 06 4 7 2 4 6 20 34
9 Seongdong-gu overnment (2021) 2021 1.25 77 10 2 2 1 15 21 34
10 Seo-gu 2020 1.10 1 12 2 3 4 18 21 ND**
1 Busan Dongrae-gu Busan (2020) 2020 1.09 0 12 4 5 1 9 20 ND**
12 Geumjeong-gu 2020 0.98 0 1 4 4 1 1 21 ND**
13 Incheon Jung-gu Incheon (2021) 2021 0.98 117 3 2 2 5 17 31
14 Bupyeong-gu Incheon (2022) 2022 1.6 52 18 5 3 1 19 38
15 Daejeon Daedeok-gu Daejeon (2020) 2020 2.57 16 4 2 1 9 26 45
16 Suwon Suwon (2020) 2020 0.44 22 34 6 2 7 25 44
17 Suwon Suwon (2022) 2022 1.24 35 12 1 2 11 19 52
18 . Suwon Suwon (2023) 2023 0.60 1 10 3 4 11 18 36
Gyeonggi
19 Suwon Suwon (2024) 2024 0.76 9 12 2 1 10 21 42
20 Anyang Anyang (2021) 2021 0.66 153 16 2 1 9 7 25 40
21 Anyang Anyang (2023) 2023 0.61 10 16 2 2 12 1 20 34
22 Chungnam Asan Asan (2020) 2020 0.69 ND** 23 2 2 1 8 26 46
23 Jeonnam Gwangyang Gwangyang (2020) 2020 0.96 70 20 4 3 18 7 ND** ND**
24 Gyeongbuk Pohang Pohang (2020) 2020 14 0 34 5 1 1 21 44
25 Yangsan Yangsan (2021) 2021 1.87 0 30 8 4 63 8 17 32
Gyeongnam
26 Changwon Changwon (2021) 2021 2.89 3 37 7 5 1 20 16 29

*AEF: Air pollutant emission facilities

**ND: No data available

***DC: Daycare center, KD: Kindergarten, SCH: School, HS: Hospital, PC: Postpartum care center, SEC: Senior center
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Table 4. Achievement status of environmental standards for PM, 5 and PM;,
2018 2019 2020 2021 2022 2023 2024
n AR (%) n AR (%) n AR (%) n AR (%) n AR (%) n AR (%) n AR (%)
PM, 5 283 0 361 1.9 417 16.8 477 243 501 26.5 511 18.2 515 48.3
PM;, 290 95.9 366 94.5 419 100.0 473 98.5 507 100.0 509 99.2 518 100.0
n: number of AQMS sites, AR: Achievement ratio
Table 5. Fine dust management action plan for Fine Dust Intensive Management Zones.
Plan
* Education and PR about fine dust response
* Public-private partnership council for intensive zones
. L * Resident satisfaction survey for intensive zones
Resident .parFlapatlon & * Fine dust traffic lights and display boards
communication (7) . X
* Support for floor-level signal lights
* Fine dust alert system installation
* Operation of environmental complaint response center
* Operation of road sweepers & dust vacuum trucks
* Inspection of air pollutant emission sources
+ Emission gas and idling enforcement
* Enforcement of local pollution sources
* Priority support for small-scale prevention facilities
Strengthening source s . .
* Smoke-emitting vehicle detection system
management (11) o
+ Odor management monitoring system
* Voluntary reduction agreement implementation
* Support for prevention facilities in cooking areas
* Eco-friendly fuel (boiler) replacement support
* LPG conversion project for children's transport
* Window-mounted ventilation systems
* Fine dust barriers (forests, plant walls, shelters)
+ Distribution of health masks
Fine dust @) * Smart air showers and curtains
ine dust response suppor
P PP * Ultra-precision fine dust collectors
* Simple fine dust monitoring network
+ Distribution of air purifiers
* Inspections for vulnerable facilities (daycares, senior centers)
A, aAR] R g QR Al o Ea g, A Al midRts EA AlLE A (M e, oF
ul, vher EALS A, $4 MAGY 2 Sol Al AnAzE 75 D vlEA 4G 97 AP
F Ao et & 94 WiEd #Y Aele A4S Ao ol (FER 23, 2AAE FAFAA
T ) ulAe] g Aol dig AEAE 2, A4 A F2 (A Bet) 9| B4k Aol
AR HIEANE HAAE A AR Y, AR ASIEE BRI T1Ee) wAEA] g A el A
HPks 0 BSA B4 S B2 B4 L BAE & AR o oS 919 Renad ao)
At 2ol BB AIOR Ve, I A 27 44, 3713747] B, vlAwA) AR (et
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Table 6. Daily standards for ambient and indoor air quality
control.

Ambient air Indoor air’®
PM, 5 35 pg/m?3 35 pg/m?
PM,q 100 pg/m? 75 ug/m?

% Indoor Air Quality Standards for Vulnerable Group Facilities (Hospitals,
Postpartum Centers, Daycare center, etc.)
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