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Quality Assurance / Science Activity Centre (QA/SAQC)

Elements of the Quality Assurance system,
QA activities and workflow in GAW
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5.2.2 Quality Assurance/Science Activity Centres (QA/SACs)

Specific activities:
QA-1. Provide an operating framework for GAW quality assurance activities and calibration

facilities for a specific variable and geographical area of responsibility (world,
regional, national).

QA-2. Coordinate the activities of WCCs and RCCs in the area of their responsibility.
QA-3. Provide advice and support for the local QA system at individual GAW sites.
QA-4. Where appropriate, coordinate instrument calibrations and intercomparisons and

other measurement activities.

QA-5. Perform or oversee regular system audits at GAW sites.

QA-6. Provide training, long-term technical help, and workshops for station scientists and
technicians.

QA-7. Promote the scientific use of GAW data, and encourage and participate in scientific

collaboration.
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Quality Assurance / Science Activity Centre Switzerland

Scope
* variables mandated to WCC-Empa
*  cross-cutting, system-wide

Primary Tasks

* research activities promoting technical
progress and scientific data analysis,

* twinning, support, capacity building,
and training

+ contribution to GAW outreach, e s

* networking / cooperation with other
programmes / projects in line with the
GAW strategy
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Rationale for training and capacity building

Stations reporting CO, data
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WDCGG Data Summary, No. 42, 2018
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" ... Building expertise in developing
countries including the establishment of
high-quality measurement capabllities
remains a critical issue for achieving
adequate spatial coverage of the globe
(n the coming decade. WMO and IAEA
can make large contributions here
through training courses, and
stimulating partnerships between
laboratorties. ..

19th WMO/IAEA
Carbx
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The long process of capacity building

A-priori: basic equipment / infrastructure available, willingness to perform high-
precision air quality observations in a pristine environment

advice for instrument selection

technical support / advice to set up measurement capabilities
regular on-site training

remote support / trouble shooting

facilitating the provision of spare parts

support for data processing / data submission

support for (research) proposal writing

support for scientific data analysis and publication
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A-posteriori: fully autonomous monitoring station, high-quality data, good visibility
in the GAW and the scientific community

martin.steinbacher@empa.ch



Infrastructure Requirements

Measurement site infrastructure

= shelter

= mast for free exposure of the inlet

= reliable power supply

= air conditioning

= internet access

= access to the station (365 days a year)
= |ocal support

martin.steinbacherc

Instrument(s) and periphery

= adequate GHG analyzer

= periphery for automatic calibration

= reference gases (cals, targets)

= pressure reducers

= plumbing (additional pumps, tubing,
connectors, inlet hat, drying unit, ...)

= consumables, spare parts, backup
instruments, ...
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Traceability to common scales
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Operation and maintenance

Measurements and beyond
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Operation and maintenance

Q@Empa

Measurements and beyond

Every wesk:

> Tom on scroen select Pica]
Maintenance and Quality Co window st the battor sev

= documentation, log books = 2= =

Baseplots!, press ‘Show’,
» Backup all data from the

. values at Cholpan Ata are:
metadata managemen R

Check inlet flow at the front
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See details below
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Operation and maintenance

Measurements and beyond

= documentation, log books = = LR

= metadata management = m: . -
= preparation of checklists e -
= regular station updates in GAWSIS =

martin.steinbacher@empa.ch
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Operation and maintenance

Measurements and beyond

= documentation, log books
= metadata management
= preparation of checklists

= regular station updates in GAWSIS

= use of common terminology

JCGM 200:2012

International vocabulary of

metrology ~ Basic and general

concepts and associated terms
IM)

3rd edition

2008 version with minar corrections

Vocabulaire international de
métrologie - Concepts
fondamentaux et généraux et
termes associés (VIM)

3¢ édition

Version 2008 avec corrections mineures

in.steinbacher@e
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WMO/GAW Glossary of QA/QC-Related Terminology

Version 1,0 20100914 {last update: 2016-05-26 (minor changes. see Version history for details))
tors: . lausen, H.. Schael and . SteinBacher

Table of Contents

ntroducton

Gossary

Alphabetical list of terms:

- SECTION 1 - Quantties and Units

Glossary

Alphabetical list of terms

SECTION 2 - Measurement

SECTION 3 - Devices for Measurement

accuracy | adjustment of a measuring system | audit | calibration | calibration curve | calibration hierarchy | Central Calibration Laboratory (CCL) | certified reference material |
combined standard measurement uncertainty | concentration | conventional quantity value | conventional reference scale | correction | coverage factor | coverage interval |
coverage probability | data quality objectives (DQOs) | definitional uncertainty | expanded measurement uncertainty | indication | input quantity in a measurement mode |
international system of units | laboratory standard | measurand | measured quantity value | measurement | measurement accuracy | measurement bias | measurement error |
measurement guideline (MG) | measuring instrument | measurement precision | measurement procedure | measurement repeatability | measurement reproducibility |
measurement result | measurement trueness | measurement standard | measuring system | measurement uncertainty | metrological comparability of measurement results |
metrological compatibility of measurement results | metrological traceability | metrological traceability chain | (mass) mixing ratio | (volume) mixing ratio | mole fraction |
nominal quantity value | ordinal quantity | output quantity in a measurement mode! | precision | primary measurement standard | quality assurance | quality control | quantity |
quantity value | random measurement error | reference material | reference measurement standard | reference quantity value | reference scale | repeatability condition of
measurement | reproducibility condition of measurement | resolution | secondary measurement standard | sensitivity of a measuring system | selectivity of a measuring system
| (measurement) standard | standard measurement uncertainty | standard operating procedure (SOP) | standard scale | surveillance cylinder | systematic measurement error |
target cylinder (target gas) | tertiary standard | transfer measurement device | travelling measurement standard | true quantity value | Type A evaluation of measurement
uncertainty | Type B evaluation of measurement uncertainty | World Calibration Centre (WCC) | working measurement standard | zero adjustment of a measuring system

https://www.empa.ch/web/s503/gaw_glossary
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Data handling and analysis

Data processing

* automated procedures are
encouraged -
 facilitates diagnostics and quality
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Quality control
based on physical paramet

Stabilization flagging
Humidity correction
Target data Calibration data
Calibration correct Filtering
Filtering Minute aﬂggrcgauon an
standard deviation flagging
=l =olxltion and
in flagging
quicklook TLL screened filtered data, 1mi Eyel

control
 allows for re-processing of the data

(e.g. in case of scale changes)
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source codes w/o graphical
user interface

time
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Data handling and analysis

.
Data processin e ———
International des - the intergovernmental organization through which Member States act together @
Poi

oids et on matters related to measurement science and measurement standards.
} Mesures #h | Site map | Nevs | Contact us | LER]
ABOUT US 'WORLDWIDE METROLOGY INTERNATIONAL EQUIVALENCE SI UNITS SERVICES PUBLICATIONS MEETINGS

* automated procedures are e N

GUM Gu e to the Expression of Uncertainty in Measurement

- BIPM Workshop on

« Software related to the GUM

encou raged N Related artices
BT | 1norder to benefit fully from the hyperlinking between the documents, the reader is advised to download all JCGM GUM:
oqe . . . . -
« facilitates dlagnostlcs and quallty
The fundamental reference document is the Guide to the Expression of Uncertainty in Measurement (GUM): and the GUM supplements 1
and 2

dosuments presently available in one ZIP file
control , , i o e o
- th
Bt im =GRty &7l w4 e o0a the probabilistic and statistical
(GUM 1995 with minor corrections) | T e IS I G Eh)
and related documents

.
 allows for re- processing of the data e o e s e T e o e e o e i oy

« News from JCGM-WGL
The JCGM Working Group 1 (JCGM-WG1) is producing a series of documents to accompany the GUM. The |« 1cGM working Group 1

.
first four of these documents have been approved and are available for download as PDF files. Printed copies are
€.g. In Ccase O1 sCale changes

» "Annotated VIM3"

Evaluation of measurement data - An introduction to the "Guide to the expression of o B o T

uncertainty in measurement” and reiated documents el
JCGM 104:2008

« FAQs on the VIM3
» News from JCGM-WG2
Evaluation of measurement dara Supplement 1 to the "Guide to the expression of « JCGM Working Group 2
uncertainty in measurement” — Propagation of using a Monte Carlo method et}
JCGM 101:2008

* estimation of measurement
uncertainty

Evaluation of measurement data — Supplement 2 to the “Guide to the expression of
uncertainty in measurement” ~ Extension to any number of UTPUE QUantities e
2cGM 102:2011

Evaluation of measurement data - The role of measurement uncertainty in conformity
assessment b
3CGM 10612012

Evaluation of measurement data - Concepts and basic principles

The following documents are at an early stage of preparation:

Evaluation of measurement data - Supplement 3 to the "Guide to the expression of
uncertainty in measurement” - Modelling

Evaluation of measurement data - Applications of the keast-squares methad

https://www.bipm.org/en/publications/guides/gum.html
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Data handling and analysis

Additional quality control

« participation in comparison (e.g. round robin) exercises
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Data handling and analysis

Additional quality control

- participation in comparison (e.g. round robin) exercises CO, Monthly Data
« comparison of data with data from «similar» stations [T T P SV s e S

s
1970/01 1980/01 1990/01 2000/01 2010/01

martin.steinbacher@empa.ch #15 ‘Empa
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Data handling and analysis

Additional quality control

« participation in comparison (e.g. round robin) exercises
« comparison of data with data from «similar» stations

Backward trajectory ending at 0900 UTC 28 Aug 19
12UTC 27 Aug GFSG Forecast Initialization

* use available online tools for trajectory calculations, e.g. )
Qﬁ; Flextra - Air mass trajectories é
' Sampling: 19-01-14 03:00 — 19-01-24 03:00 g
g - = f
z z s
g ¥ s
g ° :
c I
% Job Start: Wed Aug 28 09:48 53 UTC 2018
0 15 30 45 60 75 90 120 150 To-100 S
— @ Longitude (°E) (s m3 kg—1) ol Vertiosl Velodhy
https://projects.nilu.no//ccc/ http://lagrange.empa.ch/ https://ready.arl.noaa.gov/hypub-bin/trajtype.pl
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What do we need for in-situ GHG observations?
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What do we need for in-situ GHG observations?
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What do we need for in-situ GHG observations?

P

Central Database
Data use

n.. .
Air inlet Data submission

Calibration
facilities
/ & Analyzer
*e, ~ Data
‘e, & acquisition
4‘ »>

BT —— .
w P L LL Quallty N

before data use and

Log books and .
submission

documentation

martin.steinbacher@empa.ch 9 E’rpp‘a‘



What do we need for in-situ GHG observations?
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Obstacles

= lack of consumables

= lack of spare parts

= lack of budget, lack of financial authority

= hierarchy issues within the organisation

= (long-term) commitment of the partner

= insufficient know-how

= distance to the headquarters

= unclear responsibilities within an institution
and among the partners

= fluctuation in staff

= language barriers

© ClipartPanda.com
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Conclusions & suggestions

= capacity building is a lengthy process

= coordinated efforts (e.g. opening training during twinning activities to others)
may result in more frequent training options

= an exchange of lessons-learnt may improve the impact of capacity building
= provision of more catchy information (like tick lists) would be helpful

You need:

V' shelter v instrument
V' power v cal gases
v A/C v calibrator
v internet v plumbing
v Voo

martin.steinbacher@ OErnpa —
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