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Energy

Energy use accounts for
more than 75% of
greenhouse gas
emissions in the European
Union

Transport

Transport represents 25%
of our harmful emissions
to the atmosphere ®
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[EX] https://www.ormazabal.com/en-gb/what-is-the—european-green-deal/

Buildings
40% of citizen energy

consumption corresponds
to buildings

Recycling

The use of recycled
materials in industry is
only 12%
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X} A QLB MM AX| AR HHZ GO|E| 8 AMY B2 BE5} PLAN
o Year1

AH X
monitoring sensors

* Integrate emission
data from companies

9 Year 2

e Perform QA/QC of the
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» Establish a real-time
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@ Year1
e Recruit five

participating companies
¢ Design a PPA contract
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TARGET AREA model and analyze
economic feasibility
@ Year2-3
* Install solar power facilities
and build an integration
system

 Analyze RE100 performance
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PLAN

@ Year1
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* |dentify by-product

W 2-3URt: A MY Y 2E QZ2K(mo|Zatel) 75,

hydrogen sources (e.g.

Lotte Chemical, Hanwha

Total) and demand sectors

TARGET AREA

(e.g., steel, transportation)

infrastructures

» Design and plan connecting
9 Year 2-3

» Build hydrogen storage

and transportation infras-

tructures (e.g., pipelines)
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sensor node (customized)

Q
Mg H: CO, NO, NO2, O, PM,o, PM, 6
8 Electrochemical (CO, NO, 0O,),
Metal oxide-based (NO.,)
Light-scattering (PM)

+ Temperature and - _(')_HQE 10 seconds
Relatively Humidity

=4t ol MYER] S CH7 12 M HESRS 75

- T HiEeHgof M2t 2510 2X| (S, FA, LE, )
A7 IS E2AQMS)7E EXIER] 2 XEE U, SUold s 2
ol

= o = == A B
SIS 242 057 UEEY 4

Campaign Date Temperature Humidity

2023 summer 7 — 20 Aug. 2023 26.5 (£2.6) °C 79.6 (£11.0) %RH

2024 winter 19 Feb. — 7 Mar. 2024 5.4 (£3.9) °C 69.6 (+20.0) %RH

2024 summer 5 - 30 Aug. 2024 276 (£2.7) °C 75.7 (£11.6) %RH

[OEMAS FEFZ 71210t 7|8 =]

Forest .=
2 .(2924 summer)

® PKNU-AQ

A AQMS

B Residential
Industrial

6 km

[EH71E HA 2X] 2K ]
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- Step 1: MA{ZH Hlm
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(a) CO
300

a=1.00
b=15.10
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PKNU AQ-90 CO readings

2007
-200 -100 0 100 200
PKNU AQ-81 CO readings

(d) O,

80

a=1.06
b=-5.05
R¥=0.99

PKNU AQ-90 O3 readings
n w £ W [+:] =J
[=] o (=] (=] (=] o
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0
0 20 40 60
PKNU AQ-79 O3 readings
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(b) NO (c)NO;  « Before ° After
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PKNU AQ-80 NO readings PKNU AQ-85 NO2 readings
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40 . 40 -
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(a) co

1000

e REAN 'Y U gkl
§200 v\‘w\)}’\;‘ _F\)M'
EiE

200
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2023 88
(c) NO,

06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2023 88
(e) PM, 5
50

N w N
=] =] [=)

PM, ¢ (ug-m™)

o

0!
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
2023 88

[2AH| 0= 2

a1 g8 =

Park et al. (2020); Park et al. (2021)
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(b) NO ~-AQMS — Raw data —Corrected
60
40

T ,

o \ . - .

5 o RMMLCL AW A

-20 \Uﬂ v& ‘{/
ALY,
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2023 8@
(d) O,

80

0
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2023 8%
(f) PMy,
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40
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€ 30
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@ Weekday O Weekend | @ Industrial Residential Forest @ Background < Industrial Residential Forest -o- Background
(a) 900 - ‘ - . (b) 30 - - ‘ , (@ 700 (b) 20
. ° =8 FAXY
. S8 T > L HiE e . EEIZ A7t peak A
=700} v £ 20 .z * €
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[ O; advection rate ]

L 0, 5EE BYK|AS KILIBIA 24, MK QRE 57} [0; Budget Equation ]
- %72 S YRG0 M2 NOx HIZE2 NO, &= 57} 0, 5= Za0] 7|of [04]
= P(03) — L(03) =V - (u[03]) — Dgep
o Z7XtE 7|8t horizontal O, advection rate A& d L
— SUX A A Z2| O, advection rate (1.39 - 8.20 ppb-hr’) — L{F2 29| 0, & 4s 2;1?;? ol % d48%H
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Aug. 14 (wd = 62°)
slope @ (0 — 10 km): — 0.59 ppb-km-!
slope @ (6 — 30 km): 1.52 ppb-km-!

Aug. 16 (wd = 139°)

slope @ (0 — 9 km): — 0.76 ppb-km™ . . , | ! l - S SR S A |
= Forest > <€—— |ndustrial & Residential ——> ' 7 B ! 1 - ! 6°, 2.4 m-s1
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?9, BusanNew Port

o helJangNim-don

(ks Yeonsalgong:.
e Me?é‘d(gmentﬁ';

m Port Area
Industrial Area

Number of Samples

Order Season Period
(Interval: 30 min)
1 Winter 2021.01.13 - 02.07 (25 days) 1,200
2 Spring 2021.05.24 - 07.01 (37 days) 1,872
3 Fall 2021.11.01 — 11.26 (26 days) 1,200
4 Winter 2022.02.14 - 03.17 (32 days) 1,437
5 Spring 2022.05.02 - 06.11 (41 days) 1,920

Study Area: Busan, South Korea
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Site Characteristics (Figure c)

« NME: SAaaR AYEX] BE (Type 4 and 5))
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Filter 2: & %11 7| 20| SA| dfj+H 2= 2L} FO0H0f &

— o &2 ZMES Hgicls SX|et slde 7| 2XHE 18, o F0| 2Ee = A=X[E EHEH

3 =
- Site v
C (i this study)

Sea breezg50-280°)

a1 g8 =

\

Input data: Wind direction (WD), Wind speed (WS),

ERA5 850 hPa wind speed (WSgpas),

Land and sea temperature (T,,hq Tcea):
Precipitation, Local Sunrise & Sunset (LSR, LSS)

. J
v

( A

Filter 1: Daily precipitation < 10 mm, WSggss < 10 m-s™!

{ + N\
Filter 2: Maximum T,y — Tees > 0 °C
(. : )
Filter 3: Between LSR + 1 h and + 7 h 30 min

@ 50° < WD < 280° for at least 4 hours

@ abs(WD,,_,-WD,) > 30°
\_ ® WD, , = land-breeze or WS,_; < 1.5 m:s’ Y,

v

Filter 4: Between LSS -1 hand + 5 h
50° > WD or WD > 280° or WS < 1.5 m-s™!

for at least 2 hours
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Land—Sea Breeze Cases (n=10) e Wind Direction — Wind speed
sea breeze sea breeze sea breeze 4
o F 7|2t 3 FZ 1070 AT HES 7|UHLE B R o - O - s
TS’ 280 e 2
) O ¥ 5
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. _ = ° L) F 4 Q
Winter (2021) 2021.01.19 ~ 01.21 / 01.27 g .. .:d'. ’ oﬂ' 0. S e ...... =
£ .-... J \/ _ o ® A ) . / P y
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- P'\/|2.5 - Tland_Tsea
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? 20f N , 5
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(57 712 i 3° %
. . . = o
330° ° 3 30° 330° ° 3 30° 330° ° 3 30° O 10 1-2 —
. Spring 2 . 60° - Fall 2 N 60° . and 2 Winter. g  Jun 24 Jun 25 Jun 26 Jun 27
300 ., 60 300 ., 60 300 AN
land .7 land .~ N 2021

270° | lo0s 270° | . lo0e 270 | Ty l90° — |_ " 2t o
D o | VTS E A0S PM,, SET ZASHL Yl FBS BT,

SITHR OfSt 8 F AI7|0lE PM,, SETL T2 Sk Y4 =Y.

—

-

240° 1200 240° /1200 240° \, 1200

210° Seeol- 1500 210° e 150° 210° e 150°

EE IR g




ol £& =20 HE PM,; 48 IiF LIS

Case study (2021.06.24 — 06.27)
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LAB Members

MS students

Ol-?'_:-%‘ Junyeong Lee

Research Keyword

- Aerosol Chemistry & Physics
- Surface Ozone Trend Analysis
- Air quality Measurement

PhD students

Email: sun06270@pukyong.ackr

t—'.'g-ﬂl Yongmi Park
Research Kew:ford ' —_—
- Aerosol Chemistry & Physics ’ TT'S &= Jong Won Ryu
- Road-induced turbulence i 5
i _ . . T - Research Keywo
Dense air quality monitoring =t - Aerosol Chemistry & Physi
. ‘ - Ozone Variability Analysis

Thesis - Mobile Measurement
Investigating spatiotemporal variability of air pollutants in urban areas based on a highly dense cost-effective sensor
network and mobile monitoring Email: fb9824@pukyong.ackr

Email: yem23@pukyong.ac.kr

t—’l-ﬁ-%‘ Yukyeong Park

Research Keyword

- Aerosol Chemistry & Physics
e - Ozone Flux
°|_I'¢I;"_I Subin Han - Ozone dry deposition
Research Keyword Email: why10220@pukyong.ac.kr
- Aerosol Chemistry & Physics
- Air Pollution Meteorology & Statistics

My
Thesis
Typical patterns of spatiotemporal PM2.5 distributions and synoptic analysis for severe pollution periods over South Research Key‘f’°"’ )
Korea : based on observations from 402 air quality monitoring stations :ﬁi’:osg;cmhimmy &Physics

Email: sbhan@pukyong.ackr Email: men3387@pukyong.ackr
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