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Swiss Air Pollution Monitoring Network (NABEL)
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Air Pollution and Environmental Technology Lab

Measurement Modelling Instrumental Development

Basel-Binnis

ge ® P
®  Zirich-Kaserne 4
Beromanster ©

Chaumont o SO
4 Bern-Bollwerk  Rigi-Seebodenalp’ /" X
7 B2 D‘:vw-suh:m)vald Ve 4

Payerne
L]

50 km

National Air Pollution
Monitoring Network (NABEL)

- ik Aert sy Asasund
s
""‘1‘"‘ p.u..-s.a....,u.
Y
Iﬁ-l‘ A ."‘-‘-.‘ MM: hhhhhh
Mt Kanys 4 Y
= . 3
S A, owoma 4
A Ushusia )
Newmayer Seation A seuh ’
WMO World Calibration Air pollution and urban
P . Gas Chromatography
center for O3, CO, CO,, CH, modelling

Materials Science and Technology



Spin-off: http://www.miro-analytical.com

High-precision
Multicompound Gas Analyzer

Materials Science and Technology
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Performance
Trace gas E::ision, Senos
ppm
ppb

NO 0.08 0- 100
NO3 0.02 0-40
co 0.08 0-20
co, 80 0 - 8000
CHy tbd 0 - 200
N>O 0.05 0-20
NHa 0.02 0-15

| 0, 0.11 0 - 300
S0, tbd 0- 150
H;0 70 ppm 0-15%


http://www.miro-analytical.com/

Supporting climate policy and research

B Need for reliable / traceable data

Well-established integrated global
observations are essential for
understanding the global carbon cycle
and the role of greenhouse in climate
change.

— Global mean with 1-sigma uncertainty
— Linear fit: 0.81 ppb per year growth
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B Global Atmosphere Watch (GAW)

Currently GAW coordinates activities
and data from 30 global stations, more
than 400 regional stations, and

around 100 contributing stations.
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B GAW

QA/QC framework

Measurements must be expressed in
the same units and on the
same scale and data from different

countrie
must be

WMO/GAW
Secretariat

s and from different sites are
comparable.
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Standard
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Central Calibration
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Figure 15 - Elements of the Quality Assurance system,
QA activities and workflow in GAW

GAW Implementation Plan for 2016-2023
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World Calibration Centre WCC-Empa

m Supports global research and policies since 1996
B More than 100 station audits at mainly global GAW stations
m Covers four important greenhouse and reactive gases

m Collaborates with other calibration centres to improve
traceability

B Assesses the performance of stations also with parallel
measurements

® Audit procedure includes data and metadata review
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Audits (cumulative)
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Audits: Travelling Standards vs. Parallel Measurements

|| 1) Travelling standards for performance audit

AAlert 1 2) Travelling instrument WCC-Empa 1
ANy Alesund 1 |
B

WS aPallas/Sodankyla : 1
|
aMace Head 1 1

Jungfraujic?] Eugsprtze/thenpewssenberg 1
Trinidad Head Puy de Dome & Sonnblick alssyk-Kul 1
A Monte Cimone Mt Wal ARyori 1 |

It. Waliguan 4 :Anmyeuruiu |
alzafia APyramid oo & Jeju Gosan |
AAssekrem/Tamanrasset Pha Di AMinamitorishim: 1 1
.aMauna Loa uCape Verde Al 2R 1 I

1
_aDanum Valley 1 !
AMt Kenya A Bukit Kototabang | |
1
aSamoa ahrembepe 1 1
I I
. AEl Tololo Concd ! |

it

v 7 XY / ' GAW abape Fom aAmsterdam Island ! 1

\\l“ I\; * * aCape Grim 1
N 4 WCC-Empa aLauder |
= . e Traveling ! = |
WMO Standard I -g !
! I
Neumayer | = 5 |

Hall -
Al Y 1 -g g |
South Pole

A I <« g |

1
1 g 5!
e S
1 » [ =]

I @ o

w ol
e 4

Only instrument comparison

Snapshot in time © Assessment of the whole system

Special care might influence results © Longer time period

Covers wider mole fraction range ©  Less influence by operator
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Repeatability conditions © Limited to ambient mole fraction range
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WCC audits at Bukit Kototabang and worldwide
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History of BKT and Empa’s BMKG support

= 1995: Station established. Initial twinning partner CSIRO, Australia.
. 1999 F|rst system and performance audit (03) at BKT by WCC-Empa (Alex and Brigitte).
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2" Audit BKT 2001: Installation of CO measurements

= 2001: Second audit and installation of first CO instrument by Empa / WMO.
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3" Audit BKT 2004 by Chrlstoph ZeIIweger and Jorg Klausen
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4th Audit BKT 2007 by Christoph Zellweger and J6rg Klausen

= 2007: First assessment of new O; instrument (replacement by Empa / WMO 2006).

~




5th Audit BKT 2008 jointly with WCCAP

= 2008: 5t audit jointly with WCCAP.
= First assessment of new CO instrument (replacement by Empa / WMO 2007).
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6th Audit BKT 2011: First assessment of GHG measurements

= 2011: First assessment of GHG measurements (Implemented jointly by QA/SAC Switzerland and BMKG in 2009).
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7th Audit BKT 2014

= 2014: Recommendations regarding GHG calibration.
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Audit BKT 2019 parallel measurements
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= 2019: Support in upgrading the GHG

CO2 [ppm]

CO2 (BKT-WCC) [ppm]

measurements.

Installation of Nafion dryer to improve CO

measurements.

First parallel measurements between WCC-Empa

and BKT.

Further training of station staff.
BKT operators are now fully capable of GHG data

evaluation.
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Progress at Bukit Kototabang

= Example CO measurements.

= CO measurements are challenging, many stations to not comply with the
WMO/GAW compatibility goals.

= CRDS instrument (Picarro) performs better compared to NDIR systems (Thermo and

Horiba).
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Summary and conclusions

= Significant progress has been made # g
over the last two decades. e T2 @H iy
= Improved instrumentation and 8 8 g8 817 EEEBBEEH
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