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Contents

= maintenance

= documentation

= data format / data flagging
= uncertainty estimation

= use of other information
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Instrument Maintenance

= Maintenance is an important factor to ensure continuous operation of an
instrument. It improves both data availability and data quality.

= Download and backup raw data.
= Visualize (raw) data with graph plots.

= Basic instrument checks
Check of general instrument operation
Leak check, flow checks, pressure sensor checks, status of calibration gases ...

= Further maintenance
filter exchange, inlet line loss / tightness

= Develop a maintenance scheme (check list) for the individual analyzers.

= Consult instrument manual for specific maintenance recommendations.

martin.steinbac
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Documentation — Meta data management

Wartungstool V1.29 u@ﬁ

Datei Logout  Bearbeiten  Hilfe

Wartungstool V1.29 u[i]ﬁ 2010-09-16]
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_| 0 Ringleit Purnpe Filter Station ® 134-2.000007 Mullwert - 03 BKG ppb:
0 Teflonventile Station ® 134-2.000007
| OTEIS3CTUDWek SOZTEI43CTL  schwach 1362030048 78235358 Spanwert 03 CoEF
_| O TEI43CTL Luft-Fike SOZTEI43CTL  schwach 134-2.030046  78238-388 = Korrekdurfaktor.
_| O TEI43C Druck O3 TEI 45C * 134-2.010063 | 032550000001
| D TEI4SCODMck  D3TEI4SC o 134-2010087 | 0330102717 Blemerigem .
_| O TEI43CKal O3 TEI 45C * 134-2.010063 | 032550000001
| 0 TEN43CKal 03 TEI 43C 8 1342010067 | 0330102717 i
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1
0.8
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Documentation — Meta

data management

El Tololo

IEMTE] L GR_N20_CO_23r
Electronic Logbook Los Gatos Research N20/CO analyzer 23r, Page 1 of 1

New | Find | Select | Import | Config | Last day | Help
Full | Summary | Threaded 3 - Allenties—- = -—Type- ~ 20 Entries
D Date Author| Type | Category | Subject Fvent Date Text 2
i i averflow Tlows measured with ADM3000 membrane Tlowmeter
20 | 3/26/2013 12:46:21 PM | mst134 |MultiPortUnit] Tests 3/26/2013 12:46:15 PM |after measurements stopped; ports selected
checks by activating the port with the hardware
New passwords set under the Lunix Environment
19 | 1/10/2013 8:22:52 AM | mst134 |N20/CO-23d General Passwords | 1/9/2013 10:21:20 AM 'lgr=‘
su:
pressure in port;  gas; regulator; upstreamP; downstreamP;
18 | 1/9/2013 10:41:08 PM | mst134 |MultiPortUnit|CalgasPressure| reference 1/9/2013 10:39:58 AM | overflow [ml/min]; comments
gases port2; £-085; S51412151; 142; 2
transmitted maim:enam:; par ameters accurd‘ir_ig to ‘\'nStr‘I:IVIIEI’I‘t
17 |12/19/2012 11:51:41 AM| mst134 intensity. - JImanual 'dailv operatien checklist' transmitted
Submit Praview
16 (12/19/2012 11:48:23 AM| mst134 |N20/C
Fields marked with = are required
Entry time: 3/26/2013 12:46:21 PM T
15 |12/19/2012 11:38:00 AM| mst134 |N20/¢ Author: mst134 hd
Type= MutiPotUnit = i
Category: Tests -
14 | 12/7/2012 3:04:31 PM | mst134 |N2O/t
Subject: overflow checks
. Event Date: March ~ 26 - Year: 2013 = 12 ~: 46 ~: 15 = @ N
13 12/7/2012 2:04:12 PM | mst134 |[MultiP
flows measured with ADM3000 membrane flowmeter after measuremencs stopped; ports selected by activating the port with the hardware switch inside che multiportunic i
port; gas; regulator; upstream®; downstreamP; overflow [ml/min]; comments
12 | 12/7/2012 2:02:16 PM | mst134 |N20/C porca; r_oss; ss1412151; 135; ©ld: 95-120 : new 95-120
port3; E-088; S551415788: 100; old: 120-180 : new 55-80
portd; E-087; S51412132;  82; old: 200 : new: 80 - 110 T
port5; E-084; S551417489; 77 old: no overflow (downstreamP drops te 1.2Zbar, when reset to 2bar, overflow 150 : new: 40-70; target gas
11 | 12/4/2012 9:20:25 AM | mst134 |N2O/t
flows while measuring; ports selected by activaving the port with the hardware switch inside the multipertunitc
port; gas; regulator; upstreamP; downstreamP; overflow [ml/min]; commencs I
port?; E-085; SS51412151; 135; .0; 20
10 | 10/5/2012 8:55:58 AM | mst134 |N20/C Sorve: toss, sstsisrce, oo, 2 &
ports; E-084; S51417489; 77 2.0 old: no overflow : new: 30: target gas
9 | 8/16/2012 12:49:23 PM | mst134 |N20/¢
8 8/8/2012 5:08:37 PM mst134 [N20/C
Encoding: @ HTML (' ELCode ( plain
["] Suppress Email notification [ Resubmit as new entry
Attachment 1:
Submit || Preview
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ocumentation — Meta data management

File Help

[

Directory
tank press log
ports log
hardware info

16,01,

20.

1201

Z01s (WS- juil]
check equilibration time for std.9: 70 seconds -> OK

.2012 (mst-rem)

measurement shutdown after run 1523 due to envisaged power outage in the evening

.2012 (mst-rem)

restart of measurements with run 0826 to check if it runs fine again
measurement shutdown in order to save working standard gas as it is about to run emtpy

.2012 (mst-jun)

restart of measurements, no peaksfor ECD channel, ECD temperature 47C (setpoint was set to 4C !)

ECD temp setpoint set to 395C -> ECD temp comes up

pump for ambient air samples (KNF N8G6KTE, S/N 2.0583297) is broken; dismantled and brought back to Empa -> no ambient air measurements currently possible
new working std connected to portll

afternoon old working std (E-864), port9 as std measured vs. new working std E-073, portll

shutdown after run 2008

.2011 (mst-jun)

new KNF pump installed, KNF M86KTE, SN 2.8614395, i.e. membrane PTFE, valve and flippers Kalrez, euilibration time S58sec
once more old std E-064 v(as std on port 9) vs new std (E-873 (as tank on port 11).
equilibration time E-B64: 6Bsec, E-B73: B5sec

.2012 (mst-rem)

timefile, i.e. regular traget tank measurements enabled.

.2012

approx. 3h1@ Local Winter Time till 15h2@ LWT: power failure

.2012 (mkv-rem)

Announced power failure. stopped run before power cut. Power was cut at 18:15 LT and lasted at least 40 min (see medusa UPS).
After that mkv finds jung to be running again, so mfi must have restarted the instrument and the runs (unclear if the entire
instrument was off, may need to check back with mfi).

.2012 (mst-jun)

port of working std changed (before 11, now 9) as it wgas connected to a temporary port (and tube) as long as
the previous working std was still hooked up. donwstream pressure lbar, equlibration time 65sec

#
check equilibrationtime for air measurements: 50sec -> OK

.2812 (mkv-rem): announced power outage. Must have resulted in instrument shutdown. mfi must have restarted computer. mkv restarts device

drivers and restarts measurements (with an additional std at beginning, will likely have to be flagged).

.2012 (mst-rem, UrsOtz-jun)

flame of FID off, Urs reignites flame

.2012 till 19.86.2012 0750

ecd3 and 4 don't change their setpoints, reason unknown
functionality comes back again without intervention

(9 files)

= o

=

29°C Frijun 29, 13:19

£ che




Data flagging

= Data need to be flagged for further data analysis.

= Ancillary instrument information (e.g. flows, temperatures, state of
calibration valves) should be recorded by the data acquisition system for
efficient data analysis.

= "Valid ambient data” should be used for scientific studies and data
submission.

= All other data should NOT be deleted, but remain the data base with
appropriate flags.

@ Empa



Uncertainty

= All data that is submitted / published / used should be associated with an
uncertainty.

= However, data are often submitted or published without any uncertainty
information.

martin.steinbacher@empa.c

@ Empa



Uncertainty

= |SO Guide for the Expression of Uncertainty in Measurements (GUM)

= Freely available on BIPM website
http://www.bipm.org/en/publications/quides/gum.html

Tah schliefien

Mew search facility:
@
Bureau International des Poids et Mesures
HETRE COHHITTEES SCIEHT
CORVENTION _ WORK _

= You are here: publications » guides > GUM

GUM: Guide to the Expression of Uncertainty in Measurement

Varsion francaise

B GUM: Guide to the
Expression of Uncertainty
in Measurement

WIM 3: International
Wocabulary of Metrology
Mews from the

In order to benefit fully from the hyperlinking between the documents, the reader is advised to download all JCGM documents presently available in one 2IP
file.

The fundamental reference document is the Guide to the Expression of Uncertainty in Measurerment (GUM):

JCGM-WET
Sngéhr‘tlginl;:a! b on Evaluation of measurement data - Guide 2o the expression of urcertainty in measurement ﬁ

JCGM 100:2008
(GUM 1995 with minor corrections)

Mote: ICGM 100:2008 is also available in HTML form from the JCGM portal on ISO's website,

s BIPM METROLOGY PORTAL

The JCGM Working Group 1 (JCGM-WGL) is producing a series of documents to accompany the GUM, The first two of these documents have been
approved and are available for download as PODF files. Printed copies are available for purchase from SO,

DL DATARBATE Evalustion of measurement data — An introd to the "Guide to the expression of uncertainty in measurement” and
< DIRECTORY related documents il
IPM STAFF DIRECTORY JCGM 104:2009

RACTICAL INFORMATION =
HE TIME Evaluation of measurement data - Supplement 1 to the "Guide to the expression of vacertainty in measurement" —

ETROLOGIA Propagation of distributions using & Monte Cario method
* CODATA TASK GROUR ON JCGM 101:2008
FUNCAMENTAL CONSTANTS

‘ Evaluztion of measurement data - The role of measurerment uncertainty in conformity assessment

‘ Evaluztion of measurement data - Concepts and basic principles

—

The following documents are at an early stage of preparation:

Evaluation of measurement data - supplerment 2 to the "Guide to the exprassion of uhcartainty In measurament”™ - Madels with
any rumber of outout quaniities

HERE)

Evaluation of measurement data - Supplerment 3 to the “Guide to the expression of uncertainty in measurement” - Modeilling

Evaluation of measurement data - Applications of the least-squares method

Interested readers are also referred to the JCGM-WG1's Bibliography on Uncertainty.

martin.steinbacher@emp
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Terminology

http://gaw.empa.ch/glossary/glossary.html
EN DE FR KONTAKT INTRANET LOGIN _ ‘ Em pa

Materials Science and Technology
OVERVIEW PUBLICATIONS TEAM v

Empa » 500 - Mobility, Energy and Environment » 503 - Air Pollution / Environmental Technology » Research » Global Atmosphere Watch > gaw_glossary

| ] o

Empa > 500 - Mobility, Energy and Environment > 503 - Air Pollution / Environmental Technology > Research » Global Atmosphere Watch > gaw_glossary

WMO/GAW Glossary of QA/QC-Related Terminology

Version 1.0 2010-09-14 (last update: 2016-05-26 (minor changes, see Version history for details))

Editors: J. Klausen, H.-E. Scheel and M. Steinbacher

Table of Contents

Introduction
Glossary
- Alphabetical list of terms
- SECTION 1 - Quantities and Units

- SECTION 2 - Measurement

- SECTION 3 - Devices for Measurement
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Terminology

http://gaw.empa.ch/glossary/glossary.html

Glossary

Alphabetical list of terms

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 model |
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 model | precision | primary measurement standard | quality assurance | quality control | quantity |
guantity 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 (SOF) | 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

martin.steinbacher@empa.ch, Laboratory for ° Empa



Terminology - Example

http://gaw.empa.ch/glossary/glossary.html

[4.13] selectivity of a measuring system #top#

selectivity

property of a —measuring system, used with a specified —measurement procedure, whereby it provides measured —quantity values for one or more —measurands such that the
values of each measurand are independent of other measurands or other —quantities in the phenomenon, bedy, or substance being investigated [1]

EXAMPLES

1. Capability of a measuring system including a mass spectrometer to measure the ion current ratio generated by two specified compounds without disturbance by other
specified sources of electric current.

2. Capability of a measuring system to measure the power of a signal component at a given frequency without being disturbed by signal components or other signals at other
frequencies.

3. Capability of a measuring system for ionizing radiation to respond to a given radiation to be measured in the presence of concomitant radiation.

4, Capability of a mass spectrometer to measure the amount-of-substance abundance of the 2%5i isotope and of the 3°Si isotope in silicon from a geological deposit without
influence between the two, or from the #%si isotope.

NOTES
1. In physics, there is only one measurand; the other quantities are of the same kind as the measurand, and they are input quantities to the measuring system.
2. In chemistry, the measured guantities often involve different components in the system undergoing measurement and these quantities are not necessarily of the same kind.
3. In chemistry, selectivity of a measuring system is usually obtained for guantities with selected components in concentrations within stated intervals.
4, Selectivity as used in physics (see Mote 1) is a concept close to specifidty as it is sometimes used in chemistry.
EXAMPLES (GAW)
1. A measuring system is highly selective for a specific trace gas (e.g. CO) mole fraction if its quantity value (e.g. 2 nmol/mol) is independent on quantity changes of the sample
matrix (e.g. humidity changes).
2. Capability of gas chromatographic system to fully separate the peak of substance A from substance B in a chromatogram.

martin.steinbacher@empa.ch, Laboratory for Air ° Em Pa




Uncertainty

Uncorrected arithmetic Corrected arithmetic
mean of observations mean of observations

The corrected mean is
the estimated value of the

e measuramant oo e! m See |ISO Guide for the
Expression of Uncertainty in

Combined standard

uncertiny of the corected Measurements (GUM)

It comprises the uncertainty
of the uncorrected mean due
to the dispersion of the
observations and the
uncertainty of the applied

| correction

E__.__________ -

Standard uncertainty of the '
uncorrected mean due to the |
dispersion of the observations |
(for illustrative purposes, shown |
here as an interval) |
|

|

|

|

|

|

|

Correction for all recognized
systematic effects

a) Concepts based on observable quantities

Unknown distribution Unknown distribution
(here assumed fo be ! of the entire population
approximately a normal ™ | 43 of possible corrected

distribution) of the observations
entire population of
possible uncorrected

observations

L Unknown error in the

(expectation) with unknown ' corrected mean due to the
standard deviation (indicated Unknown errordue to all . Unknown “random” error in
by edge of darker shading) recognized systematic effects the uncorrected mean and

:an unknown error in the
Unknown "random™ error . applied correction

in the uncorrected mean |
of the observations

Unknown population mean

|
-l
|
I

Remaining unknown error
in the corrected mean
due to an unrecognized
systematic effect

Unknown
VALUE OF
MEASURAND

b) Ideal concepts based on unknowable quantities

Figure D.1 — Graphical illustration of value, error, and uncertainty

martin.steinbacher@empa.ch, La ° Em Pa



Example: Uncertainty of CO measurements

= Different factors contribute to the overall uncertainty of the
measurements:

= Primary lab = Secondary lab = Repeatability = Sampling (artifacts,

standard standard - Drift (zero) inlet loss etc.)

= Zero air = Drift (span)

= Linearity / deviation from the
calibration function

= Pressure dependency
= Temperature dependency

= |nterferences

martin.steinbacher@empa.ch, Laborat ‘ Em Pa



Example: Uncertainty of surface O3 measurements

9.4.3 Combined standard uncertainty of the ozone analyser

The uncertainty budget of the ozone analyser can also be
estimated by combination of the contributions of the individual
uncertainty components. An example of an assessment for an
ozone analyser operated in the Swiss National Monitoring
network is given below. The individual contributions to the
combined standard uncertainty were estimated by either
experimental data, manufacturer specifications or, in cases
where no data was available, by expert judgment. Table 1
summarises the uncertainty budget for the measurement of
ozone mole fractions [...]. The uncertainty components have
been combined according to the methodology proposed by the
Joint Committee for Guides in Metrology (2008).

@ Empa



Example: Uncertainty of surface O3 measurements

Table 1 - Example of an uncertainty budget of an ozone analyser

Component (y)

Imperfect calibration /
linearity

Repeatability

Span drift

Zero drift

Pressure P
Temperature T
H:0 interference
Other interferences

Sampling loss (Inlet)

Source Distribution

Comparison between TS Rectangular
and OA

Instrument stability Rectangular
Instrument stability Rectangular
Instrument stability Rectangular

Pressure measurement Rectangular
Temp. measurement Rectangular
Interference in the UV
Interference in the UV

Inlet material, dirt Rectangular

Contribution to u(x)

0.0017-x

0.0016-x
0.0040-x
017
0.0002-x
0.0005-x
0.0060-x
0.6
0.0014-x

delines for Continuous M
0zone in the Troposphere

' §
Py
Koozt
o

where x refers to ozone mole fraction

A conservative estimate of the total uncertainty can now be obtained by combing the
uncertainties of the ozone analyser (13), the transfer standard (12) and the primary reference (11).

u(0;) = /(0.81)* +(0.0089x 0,)* nmol mol"

martin.steinbacher@empa.ch, Lz

(14)

@ Empa



Example: Uncertainty of surface O3 measurements

maximum total uncertainty [ppt

AN |
* type A
* type B
e}
O <« |
o
-.5_ * Guideli?es for Continuous Measurements of
q) 0zone in the Troposphere
(&)
| .
Q
- [} A
£ o | b
-—
e LI
N
|
R | | | | |
B 0.90 0.95 1.00 1.05 1.10
0 20 40 60 80 100 | -
slope [-]

O3 [ppb]

Figure 7 - Intercept vs. slope plot for 296 calibrations of various ozone analysers with transfer standards within the Swiss
National Air Pollution Monitoring Network between November 2005 and November 2011 for two different types of UV
absorption ozone instruments. The grey lines correspond to the uncertainties from Equation (14), expanded by a coverage
factor k=2 for ozone mole fractions from 0-100 ppb. The uncertainties for 0 ppb and 100 ppb are highlighted
in green and purple, respectively



From the GUM (3.4.8)

= Although this Guide provides a framework for assessing uncertainty,

= it cannot substitute for critical thinking, intellectual honesty and
professional skill.

= the evaluation of uncertainty is neither a routine task nor a purely
mathematical one

= it depends on detailed knowledge of the nature of the measurand
and of the measurement.

= the quality and utility of the uncertainty quoted for the result of a
measurement therefore ultimately depend on the understanding,
critical analysis, and integrity of those who contribute to the
assignment of its value.

@ Empa



Comparison with other sites

GAW
WDCGG

Introduction

Contributors

WDCGG Data
Submission and

martin.steinbacher@empa.ch, La

https://ds.datajma.go.jp/gmd/wdcgg/

WMO Global Atmosphere Watch

World Data Centre
for Greenhouse Gases

Welcome to the WDCGG Web Site

The World Data Centre for Greenhouse Gases (WDCGG) is one of the WDCs under the
GAW programme. It serves to gather, archive and provide data on greenhouse gases (CO2,
CHg, CFCs, N2O, efc ) and related gases (e.g., CO) in the atmosphere and ocean, as observed
under GAW and other programmes.

This web site provides information on greenhouse gases, including WDCGG publications and
measurement data contributed by organizations and individual researchers around the world.

If you would like to submit data for the first time, please refer to the WDCGG Data
Submission and Dissemination Guide.

Please let us know if you would like to obtain older versions of archived data.

The WDCGG starts operation as DCPC (Data Collection or Production Centre) of WMO
Information System.

Note:On any publication using data from the individual station, the author must contact the
data submitters concerning co-authorship or acknowledgements, and make proper descriptions
on the data sources in their references.

From January 1st 2016, the responsibility related to archiving of reactive gases
measurement data(except for CO) is transferred to the newly established GAW World Data
Centre for Reactive Gases (WDCRG) hosted by the Norwegian Institute for Air Research
(NILU). Click here for the WMO official letter on this transfer.

@ Empa



Comparison with other sites

https://ds.datajma.go.jp/gmd/wdcgg/

WMO Global Atmosphere Watch

# \
GAW
WDCGG

Introduction

Search

Advanced
Search
and Plot

Global

KAmmm RAmlm

World Data Centre
for Greenhouse Gases
Map Search
Zoom Station Category Parameter Contributor
Global - Stationary - 03 - -
a0k
[ ]
- » >
o =SS -4 TP &
B * o L 4
™ s " l.! s .'I ..‘.P.' -
I - - . - : L - b AN TS
o o [ ] 3 . %I.
[ ] d = - * '- - !.
. * : :" . _. bt
20's ; . . 3 -
_ : = 21 .
G075 . . " - =%
|w O WDCGET ¢ Japan thanrobgi:alﬂgancel L .
an's —
nly 20°E E0°E a0'E 120°E 180°E 180" 1507 120" a0 B0 0%
The symbol "=" denotes that the data from the station has been updated in the last
365 days.
As to the search for mobile stations, please click here

martin.steinbacher@empa.ch, Labor:
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Comparison with other sites

# \
GAW
WDCGG

Introduction
Contributors

Advanced
Search
and Plot

Global
Mean Mole
Fractions

martin.steinbacher@empa.ch, Labo

https://ds.datajma.go.jp/gmd/wdcgg/

WMO Global Atmosphere Watch

World Data Centre
for Greenhouse Gases

Map Search
Zoom Station Category Parameter Contributor
Global - Stationary * 03 - -
a0
- [ ]
» »
. wy! 4
BN g # . .
ﬁ‘l . it "" ¥
* » . - L g -
0N -l " a
* s 8" - -
" -
i s ol
» L
.
0% ;- - .
» . ¥
~ e
. L
G605 =
- »
|w W DCG JJapan ﬂstsorobg:alﬂgsnc‘l L .
a0°s =

o

30°E 60°E 20E 120°E 150°E 180" 150% 120 0

GO

0T

The symbol "+" denotes that the data from the station has been updated in the last

365 days.

As to the search for mobile stations, please click here.
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Comparison with other sites

CH4 [ppb]

1850

2050

1950

1750

it works well for longer lived species

2005/01

2006/01

2007/01

2008/01
time (yyyy/mm)

2009/01

2010/01
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Comparison with other sites

CH4 [ppb]

1850

2050

1950

1750

it works well for longer lived species

2005/01

2006/01

2007/01

2008/01
time (yyyy/mm)

2009/01

2010/01
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Comparison with other sites

* Large variability due to (local) formation and depletion of ozone makes
a comparison more complex

daily averages, data downloaded from WDCGG
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Comparison with other sites

* Large variability due to (local) formation and depletion of ozone makes
a comparison more complex

daily averages, data downloaded from WDCGG

|+ LQo

O3 [ppb]
10 20 30 40 50 60 70

0
|

l
2011 2012 2013 2014 2015
time

 lIs it real or an instrumental artefact? Local knowledge is key to judge.
« Consult logbook entries, compare with other local data (air quality,
meteorology)
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Using model output information

http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/
( or

Opernicus @ Atmosphere Monitoring [E

Europe’s eyes on Earth. - serVice

WORLD
METEOROLOGICAL
ORCANIZATION
- .
TS teiod
MACC Products > Globsl Atmospheric Composition > Verification > Resctive gases > Model verification using GAW observstions > GAW timeseries> PROGRAMMES
£
o - - veaions
Model /. - GAW timeseries s
dasceing Global Atmosphere Watch
b &1 MACC GAW intercomparison Cape Verde Ozone May 2014 L= =
CIFS/TM5 AN En“bhn[pphl IFSMOZ FC: 9.7 IFS'MOZ AN: 5.1 CIFS/TMS5 FC: 4.8 MNbias [%] IFSMOZ FC: 24 IFSMOZ AN: 13 CIFS/TM5 FC: 13 = 2 GAW
T i News and Updates
CIFS/TM5 FC e
paby
- nsohapand
r T 1 (metadata)
i . id
Station AV b letrbclioy
re——— it
OTIEErT—
Mt. Cimone p—r—
B ki N
Cape Point - Reactive Gases

« Uy Radiation

' Cape Verde + Precipiation Chemistry
Jungfraujoch
Minamitorishima
Mt. Waliguan
Neumayer

Plateau Rosa

Ryori

20
Sonnblick
Ushuaia
Yonagunijima
Zugspitze 101
Parameter AN b| * oss —— IFSMOZ FC—— IFSMOZ AN—— CIFSTMS FC |
* Ozone
_ Thui  Sal3  MonS  Wed7  Fis  Sunil Tuel3  Thuis  Sall7  Meonis  Wed21  Fi23  Sun25  Tue2?  Thu2s  Sami
Carbon monoxide May
0OBS: Observed data provided by Global Atmospheric Watch (GAW) stations. Station data have not been quality checked
Date AN b| extensively,
May 2014 CIFS/TM5 AN: Near-Real-Time forecast with CIFS-TMS with data assimilation
CIFS/TMS FC: Near-Real-Time forecast with CIFS-TMS without data assimilation
IFS/MOZ AN: Near-Real-Time forecast with IFS-MOZART with data assimilation
Jul 2014 IFS/MOZ FC: MNear-Real-Time forecast with IFS-MOZART without data assimilation
Jun 2014 Cape Verde Data Provider: National Centre for Atmospheric Science (NCAS)
Contact: DWD Meteorological Observatory Hohenpeissenberg, info.mohp@dwd.de
* May 2014
Apr2014
Mar 2014
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Using model output information

http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/

GAW timeseries

MACC GAW intercomparison Cape Verde Ozone May 2014
bias [ppb] IFSMOZ FC: 9.7 IFS'MOZ AN: 5.1 CIFS/TMS FC: 4.8 MNblas [%] IFSMOZ FC: 24 IFSMOZ AN: 13 CIFSTMS FC: 13
a

20+
10+
&  O0BS e |FRMOZ FC e [FSMDZ AN CIFS/TMS5 FC
0 T T T T T T T T T T T T T T T
Thu 1 Sar3 Mon 5 Wed 7 Frig Sumii Tual3 Thuis San7 Mon13 ‘Wed21 Fri2a Sun2s Tus27? Thu2g San
May

0BS: Observed data provided by Global Atmospheric Watch (GAW) stations. Station data have not been quality checked
extensively.

CIFS/TM5 AN: Near-Real-Time forecast with CIFS-TMS with data assimilation

CIFS/TM5 FC: Mear-Real-Time forecast with CIFS-TMS without data assimilation

IFS/MDZ AN: Mear-Feal-Time forecast with IFS-MOZART with data assimilation

IFS/MODZ FC: Near-Real-Time forecast with IFS-MOZART without data assimilation

Cape Verde Data Provider: National Centre for Atmospheric Science (NCAS)

Contact: DWD Meteorological Observatory Hohenpeissenberg, info.mohp@dwd.de

martin.steinbacher@empa.ch, Labo
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Using model output information

http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/

GAW timeseries

CAMS GAW intercomparison Ushuaia Ozone April 2017
4p._bias [ppb] CIFSTMS AN: -2.0 CIFSTMS FC: -6.1 MNbias [%) CIFSTMS AN: -5 CIFSTMS FC: -31

30+

s 0BS CIFS/TMS AN CIFS/TMS FC

L ]

L ]

0 + - - . : . : - - - : -
Sat i Mon3  Wed5 Fri7 Sungs  Tuell Thuia  Satts  Moni?  Wedis Friz1 Sunza  Tue2s  Thuz?  Sat29
Agril April Agril April April April April Aprd April Agpril April Agril April Al Aprd
0B5S: Observed data provided by Global Atmospheric Watch (GAW) stations. Station data have not been quality checked
extensively.

CIFS/TM5 AN: Near-Real-Time forecast with CIFS-TMS with data assimilation
CIFS/TM5 FC: Near-Real-Time forecast with CIFS-TMS without data assimilation
IFS/MOZ AN: MNear-Real-Time forecast with IFS-MOZART with data as=similation
IFS/MOZ FC: Mear-Real-Time forecast with IFS-MOZART without data assimilation
Ushuaia Data Provider: National Meteorological Service

Contact: DWD Meteorological Observatory Hohenpeissenberg, info.mohp@dwd.de
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Using trajectory information

« =5 C o @ lagrange.empa.ch/FLEXTRA_browser/sel - O % toar ozone = Lo B @

ESEmps [Snews 5 Dicts F5social F5treffic £S5 cloud [ papers E5misc - lungfraujoch Observat.. £ elearning [] supportras.admin.ch

Back-trajectory plot: Mt. Kenya (MKN)
2018-06-17 08:00

Available through the internet
from various sources

FLEXTRA browser home

http://lagrange.empa.ch/FLEXTRA_browser/ bockocaendar 00 % el o WA 30160617 09
overview 12 4
. . . Release location i“’ 1
http://www.emep.int/trajectories.html M Kemys Ky
Product é BM%

Back-trajectory plot =

http://www.arl.noaa.gov/ready/hysplit4.html

Jun 08 hn 10 Jun 12 Jun 14 n 16
2018-06-07 08200 - 2018-06-17 08:00

Start (m)a.sl.|
® 15752
® 18352
2175.2
28452
3365.2
8 Al : il UUshuaia
a2 g A& 500 m
L. #1000 m \
w1500 m :‘l
Lo I
Marks
* 24 hours
M - N 3 12 hours
Madeal: FLEXTRA Prajction: parspactive
Windfields: ECHWF
Product information: The back-trajectory plot provides a perspective view of back-trajectories initialized at the
given site and followed 10-days backward in time. Different colors indicate different inital
altiudes. The upper panel shows the vertical pathway of the air parcels; the bottom panel

gives a perspective projection of the horizontal pathways. Thick lines indicate reference
trajectories, thin lines (if available) give uncertainty trajectories started in a circle 0.25°
around the site. Traveling times along the trajectory are marked by filled circles (24 h) and
crosses (12 h). The calculations are based on the ELEXTRA model and driven by ECMWF
windfields with a global resolution of 1° x 1° and 0.2° x 0.2° for the Alpine area (since 2006).

Height (m asl)

.
500 1500 2500 3500 4500 5500 8500 7500 NILU|
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Questions ?
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