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Modelowanie jakosSci powietrza
atmosferycznego w skali miasta — jak
wykorzysta¢c CAMS?
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= Wprowadzenie
= Modelowanie w skali lokalnej
= Rola naptywu zanieczyszczen spoza miasta

* Modelowanie stezern PM2.5 dla Wroctawia
= Model lokalny ADMS-Urban

= EMEP MSC-W, czujniki niskokosztowe

= Potencjat CAMS-ENSEMBLE
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Modelowanie w skali lokalnej

= Coraz lepsze dane o emisjach

= Zarzadzanie jakoscig powietrza w skali miasta
= Strefy Czystego Transportu

= Badania epidemiologiczne
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® Local: 23.9%
® Rest of POL: 36.6%
DEU: 7.0%
@ CZE: 2.3%
® FRA: 1.1%
SVK: 1.1%

R e o T R

Sat Jan 01 2022 - Sat Dec 31 2022

Wprowadzenie

BRAK

https://policy.atmosphere.copernicus.eu/

Rola naptywu zanieczyszczen do miasta, PM10

Warszawa, 2022 Wroctaw, 2022 Londyn, 2022

Sat Jan 01 2022 - Sat Dec 31 2022

<

® Local: 15.7%
® Rest of GBR: 24.5%
@ FRA: 8.2%
DEU: 4.6%
@® NLD: 2.4%
® BEL: 1.2%
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Rola naptywu zanieczyszczen do miasta, PM10

Warszawa, sty-list, Wroctaw, sty-maj Londyn, sty-list,
2023 2023 2023
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® Local: 35.8% ® Local: 30.7% ® Local: 22.5%

@ Restof POL: 34.1% ® Rest of POL: 33.7% ® Rest of GBR: 25.5%
DEU: 5.3% DEU: 10.2% ® FRA: 4.7%

@® CZE: 1.9% ® CZE: 6.7% DEU: 4.5%

® FRA: 1.0% ® FRA: 1.3% @ NLD: 3.0%

® GBR: 0.6% @ HUN: 0.8% ® BEL: 2.0%
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Modelowanie stezen PM2.s dla Wroctawia
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Wroctawski Cel pracy

Zastosowanie modelu ADMS - Urban do:

= Rozpoznanie struktury przestrzennej stezen PMa2.s w
miescie
= Udziat gtownych zrodet emis;ji

= (QOcena roli naptywu
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= Dane meteorologiczne

= Pomiary godzinowe (T, V, WDIR, R, RH, zachmurzenie), Zaktad
Klimatologii i Ochrony Atmosfery, UWr
= Rok 2022

= Emisja
= Emisja drogowa: model COPERT + model ruchu
= Pozostate sektory: KOBIZE

= Naptyw:

= Czujniki niskokosztowe
= Model EMEP MSC-W [pracuje w ramach CAMS, tu
uruchomiony przez UWr]

= Weryfikacja:

= 2 stacje GIOS we Wroctawiu
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Domena obliczeniowa

- 59 B Prusice
- A 4 \ R
a ) 5 £ A\ . - A 55
Ve REN dynki BDOT
: \ G . : Budynki
A - A N a & A‘, A 56 Tr a .
A : A TV £ A Receptory: co 50 m
- \ : A\ A A
a . \ x 2
Brzeg Dolny, “ i e y
1 2 .
\\\ Pakow \ ; \\ Godziestown. e —
A \\ ~ 2ajacarow 1 \. Main \ N /
Crera TS 2 Ligata Pekny \ Siecies Sl S Michatgwic
s Coalpce, Kotowkce 3\ \ / ;
e s A Stewce = / "
Y N 5 udswojoms
= Pahdx Braerinka Srediha TN S \ ¥ ; / " 7
; . : ; 1 badae X
- \ : X TRl T ] R X :
3 —— Migkir A.\--m:,« PN V.ARNY N
- : “ Bezprin \ 4 , -
i < : - &
$roda 1"" . I X = 7
. ,Sroda‘Slaska 1 Migkinia 2 HE Sl B | o bl o \/ A
A Ry 5 Mrostn] ] 2 pace
o . — _‘ - n \ = ’ Y, [ rustont e ‘ Ut i
A ¥ x . : N [ ‘M' 4
A A S R I E NS —E Aot — ~ ,”,,___ =]
A [ 350 X ; S A 4 e
A e \\ - - . o 7 —_ 1o Osonia
- . Dl % ol P&
% Bone i N =T - e | u e Eaien
Bon b L v AN ;
*.® Low-cost sensor station N /. >4 W o Y| ‘ iy \ :
a Lo 3 \‘. 3 .:,,/‘ N A G &4‘. TR 5 e
~_ A Meteorological station | N e 5 7 S W 3~ wic
T 1 P X : T e N Ladon] 3
TR A% B \ ]
H CIERstation - A 5 8| AN ™~ W (G BS g PR o g B ~— Precowce
S I~ Lutynia I y 5 = ] .__WV IZEZ6 L . |
SR i a¥; Y 5 :
= Domain boundary K masakowce =k P [ : TP T=Gonrata] K & i
7 Wroc | B 52 Sl T R - K
— City border , () 3% - 2 EY S R ; il = e g
- Lowsaice 4 | il > 17 ) R & R ! "
a 1 ™ R RIox s Pletrzysowice
2 Zakrzyc .
0 25 5 10 km dygee 2 g 2 Ro 1 5 )
(I A RN v = W 4 qAP &2 B 3 F =g B
(B e Karczyce Jarradhomce B> . e ik . {\ ol 7 a A BE
5 / ‘V 4 b ] AL = e ce. -
- Sk §e £ S - - bl i p =l Fragen
s - AAT ~
1S FIOW, Tykowice
hsawice / ) ‘}’ i N v = “ \
- i
- b il = W% - AN — Nadolice Wielkie
y TN S — T o1 X ¥ B J ‘!
Chemieidw 2 : o £ 5 rAaa 2t P
: = 5 - : 2 L
£ “lad ™y
! = — 7 o o
sidofel—] a - Shoar B y Gagdow
e — Tapow 4 B 3
i~ " s Mo v l . o3| -~ 1 g 0z h’ "~ Jssskomce S/
b i v I cE—
(S ) e N / y.
- - £ >
— 7 N1 CINCET T LR IS08 :
‘Bskupice Podgdme 3 / A Zerii Wroclawikie \ o
Strzeganowice / \ Siechnice a
2 io ‘) . Smard,
[] Grid source =— Road source ,/ @ Point source 0 1/25 ”'z‘l’”” Swieta kot Bokm
~. o e e 2 Tyniec May. 1 .4 """"'"““.(u(r" R 1 | | 1 | \(\CpenSt'eelMap {and) cantribuiors, CCBYESA
covasnce || Building, = — City border = W CIEP.station N

P U

/

~

\



Xia\ Uniwersytet : :
%@ Wroctawski [Clslle4ElE

Modeling of PM, s concentrations

Background with
low-cost sensors

Modeling PM, 5 concentrations for the location
of measurement stations with ADMS-Urban
with different background

Source receptor analysis

Background with

EMEP4PL ADMS-Urban source-receptor simulations

ADMS-Urban model running without
background and with all sources

without background and with only
residential sector

Verification of the ADMS-Urban results for
measurement stations

without background and with only
transport sector

Modeling PM, 5 concentrations with ADMS-
Urban for the entire domain of Wroctaw

without background and with only
industrial sector
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Modelowanie stezen PM2.s dla Wroctawia —
wyniKki
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Wroclawski Weryfikacja symulacji bazowych z ADMS-Urban

Statistic [unit] Spring Summer Autumn Winter
Background with low-cost sensors
R 0.95 0.85 0.95 0.93
MB [pg/m3] -4.85 -5.09 -3.66 -3.38
NMB -0.23 -0.42 -0.19 -0.19
MAE [pg/m3] 5.22 5.09 4.02 4.43
Background with EMEP4PL

R 0.90 0.37 0.86 0.86
MB [ug/m?3] -6.32 -7.26 -7.70 -6.43
NMB -0.30 -0.61 -0.41 -0.34
MAE [pg/m3] 6.54 7.26 7.78 6.79
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Wroctawski

Wroclaw, CIEP Wybrzeze Conrada
R=0.95 R=0.73

PM2.5 [ug/m?]
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° © ° © ° Wroclaw, CIEP Wisniowa
R=0.92 R=0.59

— Measurement

—— Background

PM2.5 [ug/m3]

=== \WHO 24h guideline

Model

Measurement

——Background —— Model without background
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IS  Srednie roczne stezenia PM2.5

-

PM2.5 [pg/m3]

. <5 14-15 :
mms-6 15- 16
67 i 16-18 = | NESHL: ¢ sy 0 Jes RAEEEVEE Sl N,
-8 18-20" =
WW8-9  W20-22 [ |Building

B 910~ W 22-24 “™.__ City border

Bmi0-11 . W 23-27 e < | 2
! S ion | n
</ N11-12 ° N 27-30 =N i -
’- = = ‘: - 2= vy Belanry Wrocle ;’4 :l \ e
12-13 Il 30-35 & o122l akmi | o T OpensteetMap (and) contrIDUIORACC:BY-SA
13-14 > 35 L A/ SSE L 2] XN S E




*@ Uniwersytet

P4 . y
WS ) \Wroctawski Srednie sezonowe stezenia PM2.5
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VIIWEEMEl  Srednie roczne stezenia PM2.5 — wyniki
L scenariuszy

Annual concentrations (ug/m3)

Scenario

All emission sources and low- 13.8 11.7 29.0 -
cost sensors background
All emission sources without

2.6 0.4 17.5 -
background
Residential sector without 20 0.4 16.7 77
background
Transport sector without 05 0.0 12.9 20
background
Industry sector without 0.1 0.0 13.8 3
background
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scenariuszy
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g@]@ IO  Vodele regionalne/CAMS — jako zrodto
W] informacji o naptywie zanieczyszczen, PM2.5

MB MGE R
200 EMEP -7.93 8.29 0.82
CAMS -4.59 4.61 0.97
180 CIEP, Wisniowa
160
140

120

—GIOS ——EMEP MSC-W  ——CAMS
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Wroctawski
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informacji o naptywie zanieczyszczen, PM2.5

MB MGE R
200 EMEP 409 522 084
180 CIEP, Wybrzeze Conrada CAMS -1.37 1.89 0.98
160
140

—GIOS ——EMEP MSC-W ——CAMS
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= Wozrost jakosci i roli modelowania w skali miasta

= Wyniki symulacji z ADMS-Urban potwierdzajg istotng
role transportu zanieczyszczen spoza miasta

= Duze koszty obliczeniowe przeprowadzenia symulacji z
modelem regionalnym

= CAMS —jako uniwersalne zrodto danych do
modelowania w skali lokalnej
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Science of the Total Environment 907 (2024) 163011

Contents lists available at ScienceDirect

Science i
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Application of ADMS-Urban for an area with a high contribution of e
residential heating emissions - model verification and sensitivity study
for PM>s 5

Pawel Porwisiak ™ , Matgorzata Werner °, Maciej Kryza”, Helen ApSimon ® Huw Woodward ",

Daniel Mehlig”, Lech Gawuc ¢, Karol Szymankiewicz ©, Tymoteusz Sawinski *
* Faculty of Earth Sciences and Environmental Management, University of Wroclaw, Kosiby 8, 51-621 Wroclaw, Poland

® Gentre for Environmental Policy, Imperial Gollege London, London SW7 1NE, UK
© Institute of Environmental Protection—National Research Institute, Krucza 5/11D, 00-548 Warsaw, Poland

HIGHLIGHTS GRAPHICAL ABSTRACT
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Dziekuje za uwage
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