Senatsverwaltung

i | e M
Air quality monitoring and modelling In
Germany

Tagesmittelwerte der Partikelkonzentration

Martin Lutz
Senate Department for Urban Development
and Environment
Berlin

> Why AQ monitoring & modelling?
X> AQ monitoring in Germany and Berlin
> Model applications supporting AQ management

x> Examples from Berlin’s AQ planning exercise

x> Conclusions & emerging recommendations

Die worm Umweltbundesamt zusammengesteliten Karten und Daten zur aktuellen
Immissionssituation dienen der orientierenden Information der Bewdlkerung.
Auf Grund der weitrdurmigen Betrachtung ist eine kleinraumige Interpretation nicht Zuléssig.
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Senatsverwaltung
fiir Stadtentwicklung

Air Quality Plans
@ Structural template
. Scope/need for

AQ monitoring

t the AQ Imit vaiues

[ Ty Berlin.

in an Air O

Requisite issues to begealtith
m Is there a problem with air pollution2

% assessment of the air pollutigaragajs
& Area of non-compliancg ds

m Where does it coyg from, whg’”s to blame & for how much?

% source analysis
& gscales: local, urban, rNgfonal, continental

% source apportiong¥ent
& source seC@s: transport, ingustry, domestic, ...

m Are current measuMsg sufficie]t for compliance ?

% Estimate impact of cufrgat meadyres and legislation
& includes effectsg® national aMEU-widg measures

m If not, which extra meaSws&s to Il limit values be met?

% Forecast tQe effect of additiona W8S P
m Further possible long-term Meastres :\ i SCOpe/neeq for
AQ modelling
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fiir Stadtentwicklung

why measure?
@reasons for AQ monitoring

[ Ty Berlin.

m air quality assessment for checking compliance with the
AQ standards

% supplemented by modelling and objective estimation techniques

m underpinning the development of action plans
% analysis of the man-made sources of air pollution

% analysis of other external factors on pollution levels, like
% meteorology and air chemistry
< natural sources (biogenic PM & VOC)

% analysis of the impact of control measures
= trend analysis

m validation of dispersion models

m basis for granting operation permits to larger
Installations
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fiir Stadtentwicklung b —
und Umwelt ‘ e""-m

Germany'’s federal structure
16 “Lander”
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Senatsverwaltung

who needs to measure ? witioniing | e N
= AQ monitoring in Germany
B the Federal Environment o .
Agency (UBA) e
% operates monitoring sites only in L

remote areas, aimed at...

% capturing the large scale background
concentration

@ compliance assessment with AQ standards,
to protect ecosystems & vegetation

& contribute to international monitoring
programmes (EMEP, GAW)

% Routinely collects all AQ monitoring data ﬁ

% operates one of two national
reference laboratories
+ Maintains the national calibration S

standards, takes part in EU-wide ":
comparisons of the national standards with

the EU-standard

® organises regular comparisons with the
calibration standards of the ,,Lander*
networks and their reference instruments
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Senatsverwaltung

who needs to measure ? e e
= AQ monitoring in Germany

B The Federal States (,,Lander®)

% run monitoring networks in rural,
suburban & urban areas for ...

< AQ assessment according to EU
legislation

& Compliance assessment with AQ
standards, with focus on human health

& underpinning local air quality planning
with source analysis
% Operate the second national
reference laboratory
(North-rhine Westphalia)

B municipal authorities

% conduct additional measurements
for their own purpose and as a
basis for granting permits for
operation of larger installations
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AQ monitoring in Berlin be,—‘
# Focus on hot spots & urban exposure & source analysis

C145

+ Problemiose Standortwahl
+ Optionaler Batteriebetrieb.
+ Durch Langzeitprobenahme deutlich geringe: re

RuB- und Benzolimmisions-
Sammler

Low emission zone

CXX Automatic monitoring site in residential areas and at the cities’ perjghery

Automatic monitoring site in busy roads at the kerbside

x> monitoring site with miniaturised sampling devices

% passive samplers for NO2
% active PM10 mini samplers for EC/OC analysis

Martin Lutz | TAIEX Workshop Podgorica Oct 2014 8




Senatsverwaltung

AQ monitoring in Berlin
® Focus on source analysis 1

B2 & n . ! f = IF‘ ,l/m 4
i[§ - :
i o2 ]
.\
regional Sot 40km___, km
background site - < R AT T regional
on bottom and g = A\

background site

top of tower in rural area

324m above
ground

507 N e S L _|c2s2| \
A g R oR) Fo :

Low emission zone

i

Automatic monitoring site in residential areas - '

and at the cities’ periphery = /-
Automatic monitoring site in busy roads at the L\ i
kerbside B

=

monitoring site with miniaturised monitoring

devices for traffic related pollutants in busy roads | ﬁ | u rban baCkg rou nd Site
traffIC mlnl'sampler X Workshop Podgorica Oct 2014 9



. . Senatsverwaltun
AQ assessment based on monitoring s ‘ bemaid
*relevance of proper siting

A ® monitoring sites

PM10

PM2.5 [ug/m3]

40_A Urban areas countryside ]

Traffic, local sources total urban p artl Cu | ate

.. 35+ : . contribution
limit value hot spot relevant for AQ matter

30+ increment LV compliance

25 e

NO A @ monitoring sites
2,
benzene, EC  Urban areas
[Hg/m?] .
A countryside
0 d  Traffic, N\ A\
60+ local sources total urban
contribution
relevant for
||m|t value 501 rntltrzmtm L?/ec:mtpl?anAcS
40
traffi C rel ated 30- A Vﬁrrbén increment
pollutants like I |
NO,, benzene, EC
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fiir Stadtentwicklung —
Where to measure’? und Umwelt ‘ be""'m
& Example Berlin: typical urban background statlon

located at the margin of a
kindergarden

m in adensely populated residential
area close to the city centre

m in adead end road with little traffic

% used as reference site for comparison *
with other roadside stations
m pollutants

% SO, (stopped ), CO (stopped 2007)

% NO, NO,, NOx
& automatic & passive

% PM10, PM2.5 B S e
& R-gauge & LowVol sampler o e

b

i
-

d

’L’-T
‘ _\3&“
; R
e,

= speciation analysis (SO, NO3, NH,,
HM, EC, OC, Na, Cl, K, Mg, Ca)
EC/OC by mini-sampler
heavy metals, PAH
benzene, toluene
& automatic with GC

ozone

-

& FEE

*

. Senatsverwaltung fir Stadtentwicklung und Umwelt | Abteilun _
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. Senatsverwaliung | o _|1
using AQ data for source analysis
& Impact from construction works

Graph type: Time series
0E0401 00 - 080601 00, Weekday : All. Day type: All.
Period in vear (mmdd): 0101 - 1231, Period within day(hh): 01 - 24,

o ~ 500
7 o P M 10 L 430
——PM2.5
400 .
o L 250
00 " . | .
] - 230
200 | L 200
150 »
100 L 100
. - 50
iry 04ha 0415 0472 0459 0306 0513 on = 0

271, PM-010, P10[M], Walue {ua/m3)
m=3395=36.3 min=7 .5 max=406.7 n=2784
271, PM010, PO2[M], Yalue {ua/m3)

m=19.2 5=12 4 min=2 9 max=65.9 n=27&0
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) Senatsvervyaltung .
Where to measure? e Umeh ‘ be;mE=na
Example Berlin: < typical urban roadside station

S i ~Fond LT

N “Sm uEs LN x ,’ ".:':__. —
m |located on the paveway of a busy -mng;\ S IR "-j;;:"’icmww

arterial road (65.000 veh/day)

% used as reference traffic site with
extended monitoring programme

m in adensely populated area close
to the city centre
% house with flats
% shopping
% small businesses
m pollutants
L S02, CO

% NO, NO2, NOx
& automatic & passive

% PM10, PM2.5
& [3-gauge & LowVol sampler

= speciation analysis (SO,4, NO3, NH,
HM, EC, OC, Na, ClI, K, Mg, Ca)
EC/OC by mini-sampler
heavy metals, PAH

benzene, toluene,
& automatic with GC

& & &
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Where to measure? et | be g
& examples from Saxony Anhalt

i n d u St r I al S | te ;5 Aktuelle Messstandorte im LUSA

[ Komponentenausstattu

Mit einem MouseClick auf de
Stendal/Stadtsee erhalten Sie weitere Informati

3 i} Foto, Lageplan und gemessen
B Zartau

= Stadtgebietsstation

8 Verkehrsstation

8 Hintergrundstation

O Industriebezogene Station

® Kleinmessstation

EBurg

Magdeburg/Damaschkeplatz

ra/\ 1agdeburg/Reuterallee
Magdeburg/Westl .-Iagdebungg;Schlemufer

I}iHalbeustadt v Wittenberg/d
Halberstadt/FriedenstraBe SBobbe : I8 =hwittd
[m\Wernigerode BDessau/

=l EBernburg Albrechtsplatz
Brocken ®laschersleben

I8 Unterharz/Friedrichsbrunn [EBitterfeld/Wolfen

Halle/Nordsl BHalle/Paracelsusstrale
BGoldene Aue (RoBla) EHalle/Merseburger Str.

euna

BweiBenfels/Am Krug

traffic site
On mounta,n TOp

UGIHAW VG Walltuily 1us ol.auu.entW|Ck|ung und Umweltl Abtellung IX UmWG'tpOlltlk
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Senatsverwaltung

Where to measure? e U
& examples from Mecklenburg-Vorpommerania

Example: monitoring sites in

===== Rostock

iﬂ traffic sites

iﬂ rural background sites
iﬂ urban background sites

-~
Stralsund

urban background Rostock-Wmde'w‘fﬂR&S‘tj’\C;\Stuthof ;
site in residential Rost.-Am Strande t rural background

stoék {4 Slte
5 o
Gulzow w - f

G ustrow J

area

1
/[w Schwerln Neubrandenburg ; )

,)-Q
Zarrentin “ # \ ;’T
Gohlen

traffic site
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AQ monitoring in Germany o Sesenucin ‘ be TN
@ data collection & mapping by UBA

Tagesmittelwerte der Partikelkonzentration

o 06.02.2014

Angahen in Mikrogramm
pro Kuhikmeter Luft

use AQ data for source
analysis @ regional scale
transport of PM10

0 pgims
[ 10 paim®
— 20 pgim®

— 30 pgim®

Episode Jan/Feb
2014 with high PM
concentration in
Germany

— 40 pgim®

l = &0 poim®

Erstellt vam Umwelthundesamt
mit Daten der Messnetze

der Lander und des Bundes.
Urwelthundesamt

und Bundesldnder

Die vom Umweltbundesamt zusammengestellten Karten und Daten zur akiuellen
Immissionssituation dienen der arientierenden Information der Bevilkerung. .
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Air quality monitoring & assessment in Germany
@& conclusions and recommendations

[ Ty Berlin.

m AQ monitoring is the main tool for successful AQ management
% compliance assessment with AQ standards
% source analysis
% information & awareness raising of the public
% Impact analysis of control measures

m important pre-condition is proper siting
% representative recording of pollution exposure of the (urban)
population
% includes roadside monitoring, urban background
% includes rural background stations for source analysis
% common siting criteria needed

m use of simple und cheap indicative measurement supplementary to
automatic continuous measurements
& passive samplers, mini-samplers
& random measurement with mobile units
& comparisons with standard technique important for QA/QC

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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using AQ data & fitted results of a complex model
e compliance assessment

PM10 Annual Mean NOZ Annual Mean

OIRE_landsanaf_andZOPMI10_Z0030101_PMOI_07.eug OIRS_and20M0Z_20030101_N2Z01_01.eug
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Model application S e ‘ bem“m

& Relevance of model resolution for urban scale

< Example
Berlin
agglomeration

Source: PAREST
final report,
Builtjes et. al,
2010

o,

PM10 (ug/m3
< 10 (ug/m3)
un

120 140 140 »5
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) Senatsvervyaltung .
AQ management e Umwel ‘ bemEEtd

& scope for model application

RCG: PM1Q Annual Mean 2002 p,g/m’, 4x4 Berlin Street Can On Scale
regional background: " P10 Base B02 [ua/nr]

sal

RCG: PM10 Annual Mean 2002 in microgr/m3 incl. seq

Al

large le backgrount uban Jakground

ELEN

SLEN

b $ | ; X S0
r.

o 2 5.

ETO W 4Ax4 Km2

~30x30 km?2

SLON

1E

10E 15€ 20E 17 18 192 M 2n6 24 25 26 17w R
Grd0S: GALk/BES .

13E 131E 1326 133 . 11E 136E 137E 138
6 9 12 15 18 2 24 27 30 33 36

o Needs: I el s s,
Objectives: m Reliable projections into the future
m AQ assessment « polluting activities, specific emissions
m Source apportionment m Robust forecast of the impact of
m Scenario analysis current legislation & extra measures

@ Will AQ limit values be met in the future? < EU, national and local

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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und Umwelt

[ Ty Berlin.

dispersion models
& classification according to spatial scales

m regional — continental scale (1000 x 1000 km?)

% application purposes
% get large-scale background levels for assessment & projections

% assessment/quantification of interregional/transboundary pollution
transport

® source apportionment for distant emission sources

% requisite features of such models

< treatment of major chemical/physical atmosheric processes
& photochemistry, secondary aerosol formation, wet/dry deposition

< full-scale 3-dimensional simulation of pollution transport

# |large-scale emission inventory, incl. natural emissions

% output: NO, NO2, NOx, SO2, NH3, O3, VOC, PMxx, secondary PM

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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estimating the share in primary PM of domestic and external sources

% share of German sources of primary % share of German sources of total PM:
PM: zero emissions of surrounding zero emissions of surrounding
countries countries

70
65
60
50

45

e 128 1% &3 k3

Source: UBA/R.Stern
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fiir Stadtentwicklung b —
und Umwelt ‘ e""-m

regional scale models @scenario runs
Ozone exceedances 1999 Ozone exceedances 2010
RCG: No days max 8hmean >120 microgr/m3, 1998 RCG: No days mox 8hmean 03 >120 micregr/m3, 2010

Source: UBA/R.Stern
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[ Ty Berlin.

dispersion models
& classification according to spatial scales

m regional — continental scale (1000 x 1000 km?)

% exemplary models used in Germany

% EURAD (www.eurad.uni-koeln.de)
% REM/CALGRID developed by FU Berlin for German EPA

% requisite conditions for application
% need significant computer resources

% handling needs specific expertise
% input data (emissions, meteo, land use, etc) required on a European scale

=predestined for National Ennvironment Agencies to
operate such models as a support for local authorities

or
=—>use MACC-Il services ....

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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S —TPeTEComPoon 2 S EEIETEAET oo dtentwicklung be_-

i i 5 _ und Umwelt
(Macc o G | 5
e e ——— | e MACC

Home > Saryices > Al Quality & Atmaspherc Compesition > MACC-11 far Pollcy Use =

LT T MACC-II for Policy Use User Support ____| .
Compen ——= Services:

Thie MACC-II Policy Interface provides an overview of the information available from the MACC-II E-learning &
services that can be of interest for policy users, Mailing Lists

| ]
Operational Info R O l | t I I l e
Information, products and tools en this webpage are intended to identify the contribution of different

sources to exceedances of air quality limit values and to help in the design of policy responses to prevent
severe air pollution episodes. Air Quality &

-.--5 e = European Air Quality and Pollution Episodes E:;:G:;sl.il:;: O p e r at i O n O f

Reactive Gases

MACC-II produces annual assessment reports with validated infermation on the state and evelution of Climate Forcing
Agrosals background concentratiens of air pollutants in Europe. The reports are based on best available Ozone Layer & Ultra-
European Air Quality infarmation from the MACC-II model ensemble combined with observations through data assimilation Viclet Radiation S eV e r al
UV Indesx technigues, They include a number of regulatory indicators for policy use and detailed information on the  Sglar Radiation
Ozone Layer origin of specific pollution episodes. Emissions & Surface
o2 Fluxes

2011 Air Quality Assessment Repors
Walidation report for the 2011 Air Quality Assessment Report | I r O e al l
2010 Air Quality Assessment Repart

Reactive Gases

Validation report for the 2010 Air Quality Assessment Report f ?i'fflsrf( e
Aerosols European Air Quality Forecasts

 quaty For - Chemical

MACC-II preduces regienal air quality forecasts every day, accompanied with quarterly verification
reports. In addtion, medel performance is monitored en a daily basis for the past 7 days and for the past
3 months,

Transport

m  Quarterly verification reports
= Model performance monitaring

R Models

The source zllocation products from MACC-II are intended to support national authorities to identify the
origin of exceedances of air quality limit values. MACC-II products may be used for the assessment of
the long-range transboundary component of an air pollution episede, in regard to anthropogenic
emissions (the contributions from natural dust, sea salt and forest fires to the episodes will be added).
The MACC- II services can provide on demand calculations of the long-range transboundary vs the
indigenous contribution to any given background air pollution episode. An alert system for natural
contributions te air pollution episodes in Europe is presendy under development.

Fire Monitoring

Green Scenarios

Daily air quality forecasts from MACC-II are currently used as boundary conditions for the operational air
quality forecasting services at several European cities. The MACC-II green scenario products are intended
to help policy wsers in the design of policy responses to prevent severe air pollution episcdes, The green
scenarios provide daily regular information on the expected effect that short term measures on either
traffic and residential emissions may have on the forecasted pollution episodes.

In addtion, leng-term scenarios (2015, 2020, 2030) applicable at the Eurcpean scale, have been

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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@ Routine operation of several European Chemical Transport Models

The core pl’OdUCtIOﬂ a Satellite and in-situ observations
System of systems in a W" of atmospheric composition
i
N

nutshell S
Observations Acquisition & Processing, J
r—’ Forest Fire Emissions Estimation
! Observations & Emissions I
LY 4 “,  CHIMERE
i SILAM
Global Data Assimiltion N [ A‘“ Lotos-Euros

al{‘mmor:hc:rsitc%%nr;:esri?ionr = /  Quality models | EURAD-IM
Chemical : MOCAGE
Boundary - : Bt MATCH
Conditions & e :

Global Forecasts Meteorology

and Analyses - Regioal Ensemble

! | Forecasts and Analysis
Source: \ “/ ~ .
Vincent- :  Verification, Dissemination, Users Su and Interaction Users
Henri a? 4 pport J 7 '
Peuch Products & '
Feedback
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The MACC-II Services v | begianD

% Routine operation of several European Chemical Transport Models

Example: Smog-Episode in February 2014

Saturday 15 March 2014 00UTC MACC-RAQ Analysis t-024 VT: Friday 14 March 2014 00UTC
Model: MATCH Height level: Surface Parameter: PM10 Aerosol [ pg/m3 ]

20°W 15°W 10w 5 W o 5°E 10°E 15°E 20°E 25°E I0°E I5°E a0°E
¥ ] 500
200
65°N o ‘ 65°N
' 150
60°N 60°N 100
75
55°N 55°N
50
50°N 50°N 40
30
45°N 45°N
20
40°N 40°N 10
5
35°N 35°N
2

200w 15°W 10°wW 5"W o® 5°E 10°E 15°E 20°E 25°E I0°E 35°E 40°E
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The MACC-II Services i R TA Berlin

% Routine operation of several European Chemical Transport Models

= Example: EPSGrams of the model ensemble results
for Berlin

d Note: Urban scale not yet well resolved,
roadside levels grossly underestimated

PM10 Aerosol [ ug/m3] N=4 threshold (24h mean) = 50 pg/m3
60 — observed* observed* * *
EE — 24h mean-49-pg/m3 24h-mean 77 pg/m3 24h rﬂgzﬁrggig/mg 54h rﬁgzﬁrgjig/ms
50 '
45 -
40 :
35
30
25 -
20
;| 4ERHRRIY A= ontit ‘l""
10 — =
| T T I | T T T | T I I | T T T |
. dim. 9 lun. 10 mar. 11 mer. 12
90% mars 2014
;""15;;3” threshaold
* 1D%E% - -
min *measured PM10 averaged over 5 road-side stations
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MACC-II model simulations e Ul
& application for source analysis

[ Ty Berlin.

Example: MAC-II simulation of City Contribution

Note: coarse (~20 km) resolution!

8

PM,, over Berlin

8

PMq Berlin (%)
&

imported
indigenous

¢ City contribution
underestimated , ® “oeizm - oz . oom o hvir
because model
does not yet

resolve urban PM,, overOslo
scale
Source: Michael Gauss 2013 :
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m innovation
e for life m =
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| Resulting emission maps
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be;mE=na
dispersion models -
& classification according to spatial scales

m urban scale (area ~100x100 km?, resolution ~ 1x1 km?)

% application purposes
< urban background levels for AQ assessment & projections

< urban background levels as boundary conditions for local/micro-scale
or street canyon modelling

% source analysis/apportionment on an urban scale
& calculation of the impact of single stationary sources for licensing
purposes
& environment impact assessment of infrastructure and development
projects
% features of such models

& treatment of atmosheric chemistry only for reactive species with short
life-time (ozone, reactive VOC, NO, NO,)

= simplified 3-dimensional simulation of pollution transport

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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be;mE=na
dispersion models -
& classification according to spatial scales

m urban scale
% exemplary models used in Germany
simple:
& AUSTAL 2000 developed by German EPA for issuing permits to
operators according to German TA Luft 2002
% TALBO, IMMISnet: Gaussian multiplume-models

complex:
% CALGRID developed by FU Berlin for German EPA
% EURAD (Nest 4 with 1x1 km resolution)

% requisite conditions for application
& PC sufficient for simple models
= |imited expertise, but depending on the complexity of the model
% detailed emission data matching the model resolution

< 2-D wind, vertical temperature profile or stability class, 3-D wind for
complex chemical transport models

Senatsverwaltung fiir Stadtentwicklung und Umwelt | Abteilung IX Umweltpolitik
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Air Qualiy Assessement & SA in Berlin o ind Ul ‘ bEmrm

& applying models: simulated
urban background NOx - pollution other sources

all sources traffic on main roads

domestic sources & small business

industry traffic on secondary roads

MO
1 {in pg/m?)
< _J10-15 [ 35- 40
Bl 1-25 [ |15-20 [EE40-45
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| Jdmi Berlin
street canyon scale
& schematic of pollution distribution

Roof level win> Effect of TPT
| €CL o

-

Background pollution &/

e

circulating air

L

Leeward

source: Plamgren 2003)

Measurement location
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dispersion models ind Umwel
& classification according to spatial scales

[ Ty Berlin.

m local/street canyon scale (extension ~100m — 1000m)

% application purposes
# screening of hot spot pollution (with simple models)
& AQ assessment & projections of hot spot concentrations (traffic)
% source analysis/apportionment of local sources
& environment impact assessment of infrastructure and building
projects
% requisite features of such models

& parametrisation of chemical processes for reactive species with
very short life-time (ozone, NO, NO,)

= simple: parametrisation of the dispersion in a street canyon

= medium complexity: simplified simulation of the wind flow in a
typical street canyon

= high complexity: detailed modelling of the air flow around complex
building structures
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[ Ty Berlin.

dispersion models
* classification according to spatial scales

mlocal/street canyon scale

L exemplary models used in Germany
= IMMIS,;; PROKAS-B simple screening models for street canyon
= IMMIS,,: simplified version of a canyon plume box model
&= MISKAM: air flow model for complex situations

% requisite conditions for application

% Personal Computers sufficient

& |imited expertise depending on the complexity of the model
Data on traffic volumes, traffic quality, vehicle fleet composition
vehicle emission factors (e.g. Handbook Emission Factors HBEFa 3.2)
Street geometry
2-D wind, vertical temperature profile or stability class

9 9 9 9
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exemplary application
M . Of @n air flow model
A TR B (MISKAM) for a detailed
' 4 calculation of a HDV

ban scenario

WinMISKAM, 1.97j

MISKAM 4.22a (Stand 04.08.2004)
RO3_NOx_MO1_GB_HRSW_imGebiet skw
GebietsgroRe:

11568 mx 11460 m

Level: 3(1.2-1.8m)

4

NE)Z. Jahresmittelwert, Einheit: [pg/m?]

0
0T

base case

Source: W.
Muller,

NOx-concentrations
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| JFmis Berlin
Exemplary application of a street canyon model

< simulated PM10 - pollution in Berlin Luftqualitétsplan
Berlin 2011

‘ , Jahresmittelwert PM10 2009
é— " in pg/m?
s, (2572009 -

30 -32

S 7 excess of
h\ / ,- / Ji 24h-standard l — 3034
: ‘\ w\ﬂ}_ A Py ——34-40
- St s ;—.’——ﬁ\p ﬂ;@;;» > 40
/ = \/',“ ~}~;-‘;‘ -
-;'H 4 -"’ :_.:\ |,\ /‘?
| P ek ﬁﬁf\%
v ‘! C
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= < .f.,__b C:B Umweltzone
,\z (7% stadtgrenze
W, \/
T
\,

-
ey @ modelled PM10

%

TR Y levels in main
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bemaid
Exemplary application of a street canyon model i

= simulated PM10 - pollution in Berlin Luftqualititspla
Berlin 2011

MaRnahmenbiindel 3
‘ Tren d scen ari 0O Jahresmittelwert PM10 2
in ug/m?
é-. ‘”}" 2015 Mg "
)

BeSmmg 0
‘ < excess of 30-32
'\ Y ﬁh' 'J) 24h-standard
J N TVA N 32-34
\Y TN ] S —— 34-40
- | >IN ! N \ 4 ) f
~ ‘ T = ~L3 >40
w."\ 7 $ 3 - =% LT~
| > ] - A\ Fr C3 Umweltzone
\ —~)

_ trend scenario plus:

VR ban of solid fuel for

AN [

y& house heating &
N

y NIAL Tz \ . :
AN NS - retrofit of mobile

N/ A

¢ >9 km of main road sections in non-attainment with
more 8500 people living there
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scenario analysis witioniing | e N

& impact of various measures on AQ in Berlin

Impact of
different bundles
of measures (MB)
on NO2 and PM10

pollution

road lenght and number of residents in excess of the
NO2-limit value

2009
Trend 2015
MB speed limit 30kmph at all hotspots 2015

MB vehicle technology 2015
M road lenght [km]

MB traffic flow optimization 2015

Euro 5 as Euro 6 2015 ™ thousand residents

0 10 20 30 40 50 60

Trend 2020

70

Senatsverwaltung fiir

2009
MB machinery & heating 2015 ﬁ M road lenght [km]
Trend 2020 ’: ‘ ‘ | | | |

road lenght and number of residents in excess of the 24h
Trend 2015 ﬁ
MB speed limit 30kmph at all hotspots 2015 E
MB traffic flow optimization 2015 ﬁ
0 5 10 15 20 25 30

35'

- PM10-limit value
MB vehicle technology 2015 ‘
Euro 5 as Euro 6 2015 M thousand residents
VIar T CUTZ | TATEX WOTKSTIOpP POUgOTTCa UCT ZUL4

“FU



source apportionment with models
& NO2 & PM10 source contribution at AQ roadside stations 2009

Alt Friedrichsfelde 8a
Alt Moabit 63

Badstr.

Berliner Allee 118
Beusselstr. 66
Buschkrugallee
Eichborndamm 23-25
Frankfurter Allee 86b
Friedrichstr.

Glinicker Weg 115-95
Grinauer Str. 4
Hauptstr. 30
Herrmannplatz
Herrmannstr. 120
Kantstr. 117
Karl-Marx-Str. 77
Landsberger Allee 6-8
Leipziger Str. 32
Potsdamer Str. 102
Schildhornstr.76
SchloRstr. 29
Silbersteinstr.1
Sonnenallee 68
Spandau

Spandauer Damm 54
Spreestr.2

Tempelhofer Damm 148

20%

30%

NO,

40%

50%

60%

N

regional

background

m Regionaler Hirgergrund
llndegs@[ie . fg

Sol
2 other
sources

stochemie

m Sonstige Quellen

NO2 from remaining
urban traffic
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W Lt Berlih

Alt Friedrichsfelde 8a
Alt Moabit 63

Badstr.

Berliner Allee 118
Beusselstr. 66
Buschkrugallee
Eichborndamm 23-25
Frankfurter Allee 86b
Friedrichstr.

Glinicker Weg 115-95
Granauer Str. 4
Hauptstr. 30
Herrmannplatz
Herrmannstr. 120
Kantstr. 117
Karl-Marx-Str. 77
Landsberger Allee 6-8
Leipziger Str. 32
Potsdamer Str. 102
Schildhornstr 76
SchloRstr. 29
Silbersteinstr.1
Sonnenallee 68
Spandau

Spandauer Damm 54
Spreestr.2

Tempelhofer Damm 148

PM10

40%

20%

30% 50% 60%

70% 80% 90% 100%

BIMISS Ions

= Regionaler Hintergrund
mHuK
W Zusatzbelastung Kiz-Verkehr
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. L3
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y 4
/7
other sources
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scenario analysis and Ul ‘ /Ty Berlin
F relevance of different vehicle types for NO,

Zusatzbelastung NO, . .
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AQ modelling
@ Resume and a few recommendations

[ Ty Berlin.

m AQ modelling is an indispensible tool for full scale
compliance assessment, source apportionment and AQ
projections

m Regional scale modelling:
% use MACC-II products for background level simulation

m Urban scale: As a starting point ...

& Set up a proper emission inventory data base
# use simple models without complex chemistry

m Street canyon scale: As a starting point ...

% Collect traffic volumes & street geometry data for most trafficked roads
% Use HBEFa emission factors database & fleet data

m Build a national competence centre on modelling to
support development of national strategies and local air
guality management
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MDS Model model

DS o s v i Documentation

ol System documentation

system by the

MODEL DOCUMENTATION SYSTEM offers you: A comprehensive E E n

v Database of 96 models 5 -
1 G . sour_ce of lpformatlon
v Contact persons on air quality models
v User-friendly search facility
¥ Interface for intercomparison of model

characteristics

o " i 1&?"
T 30 2310 226011 (secr) B -
Fav =30 2310 26012 ol ET: m-nc-nocmumthd

4 to the European Environmant Agenioy
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MDS & select model scale

a Search the model database {(Step 1 of 7} - Microsoft Internet Explorer bereitgestellt ¥on Senstadt Berlin ;|g|5|
Datei  Bearbeiten  Ansicht  Faworiten  Exbras 7 | ; ,’
e Zuriick = e - Iﬂ Ig | ;j /:__j Suchen “{'n"( Favariten e Medien E} | [_: - .:",_,. % -

L &b : e
fdresse IéEl http://pandora.meng.auth.grfmds/wizard1 . php j wechseln zu | Links
' o A
-

European Topic Centre on Air and Climate $|5
Change =
Topic Centre of European Emvironment Agency
EIOMET  ETC/ACLC ~ Databases - MD% \

ETC/ACC Search the model database (Step 1 of 7)

How can you characterise the area of interest by selecting up to two of the following options? [help]

I Local {up to 30 km)

[T Locakto-Reagional (30-300 k)

[ Regional-to-Continental (300-3000 k)
[T Global (hemispheric to global scale)

[

Adicles | Announcements | Country support tools | Datahases | Meetings | Reports

Lozt rodifed 249420032 ETC/HACC would welcome any kind of comments an its mebsite.
Send them bw e-mail to the wehmaster.

’_ I_ ’_ |4 Internet

Senatsverwaitung tur Stadtentwickiung und Umwelt | Abteilung IX Umweltpolitik
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MDS & select specific models from the list

a Search results - Microsoft Internet Explorer bereitgestellt ¥on Senstadt Berlin ;Iilﬂ |
Datei  Bearbeiten  Ansicht  Fawvoriten  Exkras 7 | 'l'f
e Zuriick - -Q - \ﬂ d ¢ ;j @ Suchen \','nL Favariten & Medien ﬁ‘} <= =
LR § 7 ./'\( _ [ R

Adresse I@ http:/fpandora.meng.auth. grimdsfwizresults. php j Wechseln zu | Links

ETC/ACC Search results B

70 model(s) matched your selections.

Model Name Short description|Long description

' |aDms 3 Show Show
[~ |ADMS-Airport Show Show
[~ |ADMS-Roads Show Shaow
I |ADMS-Urban Show Show -
[~ |ADREA Show Show
[~ |ADREA-HF Show Showy
[” |AERMOD-HNS Show Showy
[~ |AIPOC Show Shaw
[~ |AUTOMOD Show Shovy
v |BoxSTREET Show Shawy
[~ |[BUO-FMI Show Shaw
[~ |CALINE4 Show Shaw
[T |CAR-FMI Show Show
[ |CAR-International Show Show
[~ |CFX-TASCflow Show Shawy
[~ |CPB3 Show Shaw
[~ |DIPCOT Show Shaw
[~ |DISPERSION21 Show Show
[~ |DISPLAY-2 Show Showy =

& ’_’_’_|° Internet I
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MDS & select type of desired information

¥ Search results - Microsoft Internet Explorer bereitgestellt von SenStadt Berlin 1ol =l
Datei  Bearbeiten  Ansicht  Fawvoriten  Extras 2 | -#
eZurUck - -J - |ﬂ @ _;] ‘ /:j Suchen “E:L(‘ Favoriten @Medien Q‘}‘ <] = :\?_ -
Adresse I@ http: fipandara. meng. auth, grimdswizresulks. php j ‘Wechseln zu | Links
| |sTAcks | show | Show B
[T |STOER.LAG Show Showe
[~ |SYMOS97 Show Shove
|~ |THOR | Show | Show
¥ [TNO-Traffic Show Show
[ [UDM-FMI Show Show
|~ \vapis | Show | Show
| [WinhiSKAM | Shw | Shew

In order to compare one or more of the above presented models, select the preferable one(s) and then
select one or more of the following fields listed in the "Long description” of each model.

Long description fields for model comparison

¥ Basic infarmatian " Intended field of application
¥ Maodel type and dimension ¥ Model description summary
¥ Madel limitations/approximations ¥ Resolutian

[ Schemes ¥ Solution technique

I Input [ Output gquantities

[T User interface availability ™ User cammunity

" Previous applications [ Documentation status

™ “alidation and evaluation " Frequently asked questions

¥ Partahility and computer requirements [ Awailability

[ References

| Compare kodels I

[]

l_ l_ I_ |0 Internet

4
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MDS & obtain requested model description

3 Comparing models - Microsoft Internet Explorer bereitgestellt von Senstadt Berlin =13l
Datei Bearbeiten  Ansicht  Fawvoriten  Extras 7 | 11'
. LY = e ) ] - . PR —
G Zurlick - -_J - \ﬂ @ | A Suchen “:f\{‘ Favoriten w IMedien @3 = -
Adresse Iféj http: jfpandora.meng. auth, grfreds/compare, php j wechseln zu | Links

[

Model 'PROKAS_B'

Model description summary

PROKAS B is an additional module to PROKAS V. It calculates the concentrations in built-
up streets caused by the emissions in these streets, PROKAS  provides the contributions
of the surrounding streets.

PROKAS_B is based on precalculated dimensionles results with the microscale flow and
dispersion model WinMISKAM far 21 building pattems. The patterns depend on the ratio of
height of buildings/width of street, buildings on one or both sides of the street, and the
percentage of gaps along the length of the street. See Tab 1., Modelling of up to 5000 streets
with surrounding buildings within a network of streets is possible. The influence of traffic
induced turbulence is included.

Aninterface exists to MOBILEY (prograrm to determine traffic induced emissions).

The calculated results are the concentrations (annual mean values and 98-percentils) of the
air pollutants under consideration (incl. NOx and NOZ) in 1.5 m distance of the walls of the
surrounding buildings in 1.5 m height above ground on the side of the street, where the
meteorological conditions result in the higher concentrations.

[top]

Model "TNO-Traffic’

Model description summary o

The TNO Traffic Model (sometimes called CAR Special) is a detailed model for calculating air

pollution along streets and roads. The model describes the dispersion of emissions from an

arbitrary combination of line sources and has facilities for assessing the influence of various

types of obstacles on dispersion. The model is based on a large number of wind tunnel

simulations of roads in combination with buildings, trees and noise barriers, on evaluations of
monitaring data of roadside air pollution and on aerodynamics. The model has been developed =]

e I
Martin Lutz | TAIEX Workshop Podgorica Oct 2014 8
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- A Source WHO newsletter,
THN\ (O
<t ‘} e M. Wagner

LOQK,
THE NEWEST
LASER GUIDE

ON AIR QUALITY MONITORING"

WHAT ABOUT
COLLATERAL
DAMAGE?

Thanks
for

listening !

martin.lutz@senstadt.berlin.de

Information Sources:
EEA Model Documentation System: http://acm.eionet.europa.eu/databases/MDS/index_html

MACC-II Services: http://www.gmes-atmosphere.eu/services/aqgac/policy interface/?op=get

German monitoring network database: http://www.umweltbundesamt.de/tags/luftmessnetz
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