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NET4CITIES PROJECT

O An EU-funded project measuring transport-
related air and noise pollution across 11 cities
in 10 countries, providing harmonized and
comparable datasets.

O Focus on emerging pollutants, among them
volatile organic compounds (VOCs), ultrafine
particles (UFPs), and ammonia (NH,),
improve understanding of urban emission
sources and their impacts.

O Contributing to the implementation of the
EU’s Zero Pollution Action Plan and the new
EU Air Quality Directive (EU/2024/2281).
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Figure: Monitoring network across 11 cities in 10 European countries,
showing Traffic, Port, and Airport station types.
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AQ + NOISE MEASUREMENT INSTRUMENTS

Partner: Airmodus

Partner: ZHAW (Zurich,
Switzerland)

Partner: Cyl (Cyprus
Institute)

Partner: NILU (Oslo,
Norway)

Partner: Cyl (Cyprus
Institute)

Partner: Cirrus Research

Partner: Telraam

Member of the Helmholtz Association

UFP (24/7):2+years

LDSA (24/7): 2+years

Black Carbon (BC): 2+years

NH; Passive samplers: 1 years

PM,, Filter: 1 year

Noise Monitoring (24/7): 2+years

Telraam Outdoor traffic counter: 2+years

28 April 2026

CEN (ACTRIS) approved UFP
detector, Condensation Particles
(Number) Counter.

Working fluid propylene glycol.

Lung Deposited Surface Area (20-
350 nm).
Measurement of SA by diffusion
charging.

Aethalometer  AE33 measuring
absorption coefficient b,
For transport and biomass sources

Sampler impregnated with oxalic
acid.
Analysis based on photometry.

Source attribution for exhaust/non-
exhaust emission.
Analysis in the Cyl.

Continuous noise level recording.
GDPR-compliant (no audio).

Video-based counting, measurement
of distance from the road and the
height.

Unobstructed view of traffic, GDPR-
compliant
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Partner: FZJ

Canister: 1 year

* NO, NO,, O; N,O, CO,, CH,,
CO, and VOCs.

 Passivated SilcoCan canisters
with ozone depletion filter.
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PROJECT OVERVIEW

DATAHUB

Noise modelling systems

O External user
:: [General public]

User information system via
web application and
information dashboard

[Software System]

& Noise data

'Q,‘ Traffic data
o0

@_

Air quality data

External user [Policy
makers]

Net4Cities Digital
Infrastructure Core
[Software System]

User information system via web
application and Data Science

AQ Model O
Systems Toolbox

[Software
System] Research users
[Net4Cities users]

Member of the Helmholtz Association

28 April 2026 Page 4

O Net4Cities datahub: A digital
infrastructure integrating noise,
traffic, and air quality dataset
into a central hub serving
researchers, policymakers, and
the public.

J Net4cities studio will also be

created with datasets,
recommendations, and policy
support tools integrated into a
web-based solution.

Forschungszentrum
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COLLECTION AND ANALYSIS OF VOC AND TRACE

GASES
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Figure: Deviation of the 74-component NMHC standard from
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Quantitative
analysis of
NMHCs, and
trace gases
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THE CONCEPT OF OH REACTIVITY

net ozone production after 2hrs [ppb/h]
(Summer Zuerich 11AM-1PM)
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Ryoc = Z kon+voc; X [VOG;]

dThe production of
secondary pollutants
depends on the reactivity
towards OH of both VOC
and NOx rather than the
mixing ratio.
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Figure: Local ozone production rate (ppb/h) for typical
summertime conditions in Germany as a function of R —k x [NO,]
VOC and NO, reactivity (RVOC and RNO,) NO; — "OH+NO 2

From: Ehlers, C., et al. (2016). "Twenty years of ambient observations of nitrogen oxides and
specified hydrocarbons in air masses dominated by traffic emissions in Germany." Faraday
Discussions 189: 407-437.
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VOC CONCENTRATION

Variation in VOC mixing ratio across cities

mean
mixing ratio [ppb]
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1,2,3-trime

ETHYL_TERTAMYL_
1,3—-dimethyl-2-ethylbenzen:

1,2-methyl-isopr:
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Ethanol
and methanol
19%) dominate total

Page 7

(15-58%)
(8-

VOC
_> Acetaldehyde (6-
irdne 15%) and acetone
rane.  (4-13%)  across
= terpene clties
aldehyde
ketone
= aicohol 0 Alcohol  (28-73%) and
alkane (10-36%) are the
dominated compound

class followed by aldehyde
and ketones.

O Terpenes contributes <1 %
while aromatics contribute

< 6%
/.
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OH-REACTIVITY OF VOCS (LOG-SCALE)

mean
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Zurich gig o ] . making them important for
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I organic aerosol formation.
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SEASONAL VARIATION IN VOCS

ethanol

[ I [ [

100

mixing ratio [ppb]
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O Winter ethanol peak can be due to use of windshield washer fluid

photochemical sink
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0 Summer acetaldehyde peak can be from photochemical production
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GHGS FROM CANISTER MEASUREMENT

RERREE I I L L T l
Zurich- [ ——— - 511.09 Zurich - —— ~ 0.26 Zurich - [—— - 214
Thilisi- - 481.09 Thilisi - | | - 0.65 Thilisi - [———— - 228
Southampton - [ ——— - 496.92  Goythampton - —— - 0.24 Southampton - —— - 217
Rotterdam - [ ——— | 480.90 Rotterdam - —— ~ 027 Rotterdam - [——— - 2.26
Oslo- mm—— -l 457.90 Oslo |- -B— - 017 Oslo - =~ -| 2.03
Limassol - [mme=— - 45363 Limassol - = - 033 Limassol - 8- 1 20
Heraklion - mmEE— - 456.91 Heraklion - mEm—— - 0.36 Heraklion - BB~ - 200
Duesseldorf - = ~| 480.69 Duesseldorf - s— < 0.31 Duesseldorf - - 1 210
Berlin{- | ———— | 485.82 Berlin - E— -{ 0.26 Berlin - R - 210
Barcelona|- 501.62 Barcelona - R — - 0.39 Barcelona - IR - 2.20
Antwerp - . - 492.70 Antwerp —ll——— - 026 Antwerp ———— 4 220
I FENTE FENTE FNTRE FERE AR R P NI TR B ETE ETETETE AR L el by I
400 450 500 550 600 650 0.2 04 06 08 1.0 2.0 25 30 35
CO2 [ppm] CO [ppm] CH4 [ppm]

0 CO, was highest in Zurich and lowest in Limassol.
0 High CO concentration observed in Thilisi, which was more than three times higher than of Oslo.
O CH, highest petrochemical-dominated port cities (Antwerp, Rotterdam).

Forschungszentrum
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MOBILAB - The Mobile Laboratory

L Equipped with high time resolution measurement technology for particles and gases.

U Allows mobile and stationary measurements.

Comparison

—— 2,000 m/Am
~——— 3,000 m/Am
——— 5,000 m/Am

Furan Isoprene

lon yield (arb. units)

04
68.95 69.00 69.05 69.10 69.15

m/z

The resolution allows the
separation of isobaric masses
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<| Aerosol inlet

Methods:

() llterative cavity-enhanced DOAS (ICAD)
(C_) Cavity Attenuated Phase Shift (CAPS)
(—) Electrical Low Pressure Impactor (ELPI)
(—) Cavity Ringdown Spectroscopy (CRDS)
(—_) Condensation Particle Counter (CPC)

Particle
Number

L "cH/coIco, ] | ¢

[ so,

9 J

050 ] [0

= o

() Off-axis Integrated Cavity Output Spectroscopy
() Pulsed Fluorescence

() UV Adsorption

() Gas Chromatography / Mass Spectrometry (offline)
@@ Proton Transfer Time-of-Flight Mass Spectrometer
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MOBILAB

MEASUREMENT ROTTERDAM 23.07.2025

Mobilab Data Mobilab Data
Port Rotterdam Port Rotterdam
23.07.2025 07:30 - 16:00 CO; [ppm] 23.07.2025 07:30 — 16:00 ACETONE
862.0 16.58
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U 3 ’ , ] 4195 4 § : _ PRg 1.08
Y B s I'J_Lll.llll’.l‘lll—s 411.4 S-n.ll|l_1|1||l||1“‘i'.q..‘1..a..‘l':rlll_un111"1"||1_S 0.92
w 4.0 4.1 4.2 4.3 4.4 E w 4.0 4.1 4.2 4.3 4.4 E

O The 2000 km, 10-day Mobilab traverse captured multiple distinct source environments such as refinery,
harbour road, urban background
O High concentration observed at refinery clusters and along harbour road while urban background show

low values
IJ JULICH
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MOBILAB

MEASUREMENT ROTTERDAM 27.07.2025 - 28.07.2025

MobilLab Data MobiLab Data MobilLab Data
Port Rotterdam
27.07.2025 0730 — 16:00 ETHAN%';1 y 5B T8 M0 — 16:00 METHYL_ETHYL_KETONE 5873058 30 — 16:00 METHANOL
5 2.34 88.6
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w 4.0 4.1 42 43 4.4 E W 4.0 a1 4.2 43 a4 E W 4.0 4.1 4.2 4.3 4.4 E

Ethanol and Methanol are sharply elevated at the refinery cluster in the western port area and along Harbour
Road, while urban residential zones register near-background values.
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MOBILAB - MEASUREMENTS AT FARM IN JULICH

750
700
650 |-

600  FzJ

CO2 [ppm]

550 -
500

450

PO T
nNo
o |

oo
e
o0

Member of the Helmholtz Association

Page 14

T - o
; 5] §
Farm ! g | EZJ |
] < 10 _
] T -
b © .
1 I 1 1 I 1 1 ‘ | | ‘ : | 1 | 1 1 | 1 1 ‘ | | ‘ ]
06:00:00 12:00:00 18:00:00 00:00:00 00:00:00 06:00:00 12:00:00 18:00:00 00:00:00
02.10.25 02.10.25 02.10.25 03.10.25 02.10.25 02.10.25 02.10.25 02.10.25 03.10.25
time [UTCI time [UTC]
400:—\ =
300;— —;
- - All three gases show a sharp,
& o M E simultaneous increase upon entry
T - - into the farm, confirming the farm
100E- E as the dominant emission source.
e s n R B -
029025 039028 057698  03%098 03908 l JULICH
28 April 2026 time [UTC] Forschungszentrum



MOBILAB

MEASUREMENTS AT FARM IN JULICH
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CONCLUSION

Net4Cities:
U VOC concentration is dominated by ethanol and methanol; Terpenes and aromatics exhibit high OH
reactivity despite low concentration.

U Fresh traffic emissions are prevalent across most cities during entire measurement period; however,
several locations show signatures of mixed air masses.

Mobile and stationary measurements:
O Equipped with high-resolution particle and trace gas instrumentation alongside PTR-MS, provides a
robust framework for high-resolution pollution mapping at major transport hubs.

U Canister-based GC-MS measurements can be complemented by PTR-MS to provide a more robust
understanding of pollution dynamics.

9 JULICH
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Thank you

More about Net4Cities here:

Questions?
a.rana@fz-Juelich.de

You can find us here: https://www.fz-juelich.de/en/icel/ice-3/research/reactive-trace-substances

IJ JULICH
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