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Presentation Notes
30min!

Brauers.EurochampKickoff2004Juni04.ppt		start Plan
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JRA1?

Data format! Template, generator, checker, idl routines, download area, edf in simple steps

Integration task, quality std, readable by programs, automated retrieval possible

+FZJ Beitrag



Bericht bis Ende Juli



Email m.lysberg
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

N1 outline

Quality assurance of data (N1)
Co-ordinated experiments:
Chamber characterisation
Simulation of standard scenarios at different chambers
Instrument intercomparison

Exchange of experimental and model data (N1, N2)
Raw data format
Quality assurance of raw data
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Schedule for activity N1 May 2009 
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Means of quality assurance in chamber research

Chamber characterisation ( transfer of experiments )

Definition: 
parameterization of chamber properties based on observations

SAPHIR: HONO source parameterization, applied to EUPHORE, PSI

Standard experiments ( quality of chamber )

Definition: 
repeated experiment under well defined conditions

long series in SAPHIR, EUPHORE, PSI, AIDA 

Instrument intercomparison ( quality of instrumentation )

Definition: 
typical chamber experiment with different instruments measuring 
the same quantity

performed at SAPHIR, EUPHORE, PSI, AIDA, JRC, …

on: H2O, O3, HONO, OVOC, OH, HO2, HCHO, aerosol, NO3, N2O5
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Rules for quality-assured raw data analysis
Well documented datasets:

traceable (from measured quantity to public raw data)
accuracy (calibration)
precision (random noise, short term fluctutions..)
basis for QA 

Chamber intercomparison
purity of air supply
residence time of trace gases / aerosols  ( vs. tracers )
off gasing (HONO, HCHO, VOCs, …)
aerosol formation
enables chamber selection for dedicated experiments

Instrument intercomparison
key measurements (radicals, VOCs, NOx, ... )
transfer standards / exchange of instruments 
well documented and appropriate use of statistics
helps chamber and field research
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Means of quality assurance in chamber research

Chamber characterisation ( transfer of experiments )

Definition: 
parameterization of chamber properties based on observations

SAPHIR: HONO source parameterization, applied to EUPHORE, PSI

Standard experiments ( quality of chamber )

Definition: 
repeated experiment under well defined conditions

long series in SAPHIR, EUPHORE, PSI, AIDA 

Instrument intercomparison ( quality of instrumentation )

Definition: 
typical chamber experiment with different instruments measuring 
the same quantity

performed / planned at SAPHIR, EUPHORE, PSI, AIDA, JRC 

on: H2O, O3, HONO, OVOC, OH, HO2, HCHO, aerosol
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Table of Chambers within EUROCHAMP 
available on the web: http://saphir.fz-juelich.de/eurochamp/
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

SAPHIR experiment: HONO source identification

This experiment
Conditions: 
J(O1D) ≈ 1%, J(NO2) ≈ 30% 
of outside values
CO = 500 ppm

25 different experiments
HONO source

S(HONO) = a x J(NO2) 

x (1 + (RH/11.8%)2) 

x exp(-3950K / T) 

Rohrer et al., Atmos. Chem. Phys. 2005
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Chamber radical sources in EUPHORE 

Collaboration of CEAM and LEEDS
3 zero NOx experiments, coupled with rate of production analysis 
and local and global uncertainty analysis
Production of HCHO and HONO related to wall processes. Rates:

W(HONO) = jNO2

 

x (a + b x RH1/2)
W(HCHO) = jNO2
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Intercomparison of chamber experiments

Development of scenarios intercomparison of chamber
results standard scenarios
Definition of the required parameters:

physical data (temperature, pressure, humidity, ..) 
chamber parameter (gas fluxes, ....) 
measurement errors: precision and accuracy

Standard scenarios allow to keep track of the conditions of an 
existing chamber (intercomparison of today‘s chamber with
the same chamber N years ago)
There is no standard scenario for all chambers but there might
be experiments which can be carried out in 2 or 3 chamber
under the same (similar) conditions.

Presenter
Presentation Notes
Document on comparison of chamber results ? name
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

QA through standard or reference experiments

“empty chamber” ( + light )
HONO / NO formation 
FZJ, CEAM, PSI 
HCHO formation
FZJ, CEAM
particle formation 
PSI , FZK 

“well defined mixtures”
ozone vs. tracer lifetime 
NOx budget
ozonolysis of ethene as source of formaldehyde
tri-methyl-benzene + NOx + light 
aerosol lifetime …
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Ozone and NOx formation in the PSI chamber
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Aerosol formation in the flushed PSI chamber
Chamber cleaning summary
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

PSI chamber 14 standard experiments 
on aerosol formation
Paulsen et al., Environ. Sci. Technol. 39, doi:10.1021/es0489137, 2005

Presenter
Presentation Notes
FIGURE 11. Integrated number and volume concentrations and number-weighted size distribution statistics for 14 independent experiments

having the same input parameters (no account for wall losses). Error bars represent ( 1 standard deviation. GMD ) geometric number

mean diameter, and GSD ) geometric standard deviation.
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Aerosol formation in the AIDA chamber
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

NO2 Photolysis in PSI chamber
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

NO2 Photolysis in SAPHIR chamber

Presenter
Presentation Notes
March  !!!
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Intercomparison of instruments

Guidelines for meaningful instrument intercomparisons in 
chamber experiments
Documentation of the conditions of the chamber, the
instruments, and the supporting parameters
Definition of the measurement errors:
seperate precision (i.e. noise) and accuracy (calibration) in 
order to enable meaningful statistical tests
Instrument intercomparison activities (field and chamber) 
Co-ordination of EUROCHAMP activities with ACCENT 
activities.
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Instrument Intercomparison Achievements 1
Aerosol (informal): 8 instruments
5 different methods

 

measuring

 

absorbing/coated

 

aerosol

 

particles
in AIDA in 2003 (EUROCHAMP Partner 3&9: FZJ, FZK)
Hydroxyl radical (informal): 2 instruments (DOAS, LIF) 
in SAPHIR in 2003

 

(EUROCHAMP Partner 3: FZJ)
publication

 

JAC 
HONO (informal): (DOAS vs. LOPAP, LOPAP vs. PTR-MS) experiments
in SAPHIR in 2003 and 2004 (EUROCHAMP Partner 3: FZJ)
Ozone (formal): Within the CCQM gas working group
yielding

 

excellent

 

agreement
at BIPM, Paris

 

in 2004

 

EUROCHAMP Partner 11: SP)
Hygrometer (informal): 3 different instruments
in SAPHIR (ambient T, 2004) & in AIDA(-70°C, 2005)

(EUROCHAMP Partners 3&9:FZJ, FZK)
HCHO (informal): (2 DOAS and 1 Hantzsch) experiments
in SAPHIR in 2004 and 2005 (EUROCHAMP Partner 3: FZJ)
publication

 

ACP
HCHO (informal): (DOAS, HPLC, FTIR, and Hantzsch)
in EUPHORE in 2005 (EUROCHAMP Partner 2: CEAM)

Presenter
Presentation Notes
Nov 2006:

	NO3 - N2O5 workshop at Jülich
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Instrument Intercomparison Achievements 2
Oxygenated Volatile Organic Compounds (OVOCs) (formal):
18 different instruments

 

from

 

12 institutions
results

 

presented

 

by

 

a ACCENT/EUROCHAMP co-sponsored

 

workshop

 

(N3) 
in SAPHIR in Jan 2005

 

(EUROCHAMP Partners 2&3: CEAM, FZJ)
publication

 

ACP (2x), JGR (1x)
OH and HO2 radical (formal), HOxCOMP: 4 LIF, DOAS, CIMS, ESR instruments
in SAPHIR in Jul 2005 (EUROCHAMP Partners 3&10: FZJ, LEEDS)
publication

 

submitted

 

to ACPD
Aerosol mass spectrometer (informal), CHAOS: 
6 new

 

or

 

newly

 

modified

 

instruments
(AMS , ATOF-MS (single

 

particle), LDI-MS, PTR-MS, IC-MS)

from

 

4 different groups, partly published, 
in PSI Chamber

 

in Oct/Nov

 

2005 (EUROCHAMP Partner 8: PSI)
Single Particle Analysis (informal):
Single Particle

 

Analysis and Sizing

 

System (JRC) vs. 
the

 

commercial

 

ATOFMS (TSI Inc.) particle

 

mass

 

spectrometer
Teflon bag

 

(JRC) in Dec

 

2005

 

(EUROCHAMP Partner 2: JRC)
Ice Particles (informal):
10 instruments

 

from

 

5 groups, 
in AIDA in Mar 2007

 

(EUROCHAMP Partner 9: FZK)

Presenter
Presentation Notes
AMS aersol mass spectrometers with 

different ionization sources (EI,VUV) and 	

mass detectors (Quadrupole, TOF, Hi-Res-TOF)

AMS , ATOF-MS (single particle), LDI-MS, PTR-MS, IC-MS, partly published
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Instrument Intercomparison Achievements 3 

NO3 and N2O5 (informal), NO3-N2O5-COMP
Workshop held Nov 2006

 (EUROCHAMP Partners 1&3&6&11: BUW, FZJ, UCC, SP)
measurements took place in SAPHIR in Jun 2007 
(EUROCHAMP Partners 1&3&6&11: BUW, FZJ, UCC)
2 publications ACP, 3 in preparation    
Water Vapour (formal) , AquaVIT
Workshop in Jun 2007
measurements in AIDA in Oct 2007
(EUROCHAMP Partners 3&9: FZJ, FZK)

 whiite

 

paper 

Presenter
Presentation Notes
AMS aersol mass spectrometers with 

different ionization sources (EI,VUV) and 	

mass detectors (Quadrupole, TOF, Hi-Res-TOF)

AMS , ATOF-MS (single particle), LDI-MS, PTR-MS, IC-MS, partly published
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

NO3 N2O5 Intercomparison SAPHIR

Instruments Group Species

CEA-DOAS IUP Heidelberg NO3

IBB-CEAS UC Cork NO3

BB-DOAS FZ Jülich NO3

Pulsed

 
CRDS NOAA Boulder NO3, N2O5, NO2

BroadBand

 
CRDS U Leicester NO3, N2O5

off-axis

 
CRDS UA Fairbanks NO3, N2O5

CRDS / CEAS MPI Mainz NO3, N2O5

Thermal Conv

 
LIF Tokyo MU N2O5

LIF UC Berkeley NO3, N2O5

LOPAP BU Wuppertal N2O5+HNO3
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

NO3 N2O5 Intercomparison SAPHIR

roof open

NO2

NO3 
photolysis  
O3~170ppb

Poster!
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

AquaVIT H2O Intercomparison AIDA (groups)
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

AquaVIT H2O Intercomparison AIDA (setup)

Talk!
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Informal OH intercomparison at SAPHIR 

accuracies:
 DOAS:

 
6%

 LIF: 10%

Schlosser et al., J. Atmos. Chem. 56, doi:10.1007/s10874-006-9049-3, 2007

Presenter
Presentation Notes
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Formal OH/HO2 instrument intercomparison, 
HOxComp (SAPHIR)

OH / J(O1D)

Referee: 
U.Schurath, FZK

Support: 
ACCENT & EUROCHAMP 

LIF (5 instruments
 

OH and HO2)
CIMS (1 instrument

 
OH)

DOAS (1 instrument
 

OH)
LIF (2 instruments

 
OH-lifetime) 

Duration: 2005
3 days

 
outside

 
(July

 
9 -11)

6 days
 

in SAPHIR (July
 

17 –
 

23)

Workshop,  Nov 30 –
 

Dec
 

2
 first

 
presentation

 
of results, 

discussion
current: submission

 
of paper
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Formal Ozone intercomparison (BIPM)

CCQM gas working group (formal, refereed)

SP

Presenter
Presentation Notes
Yes! IT was conducted by the CCQM gas working group. CCQM is the committe for Metrology in Chemistry under the meter convention - SI system.

 

 - did someone else from the eurochamp group participate? 

- participants were mostly from the national metrology institutes responsible for traceability.
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Informal HCHO intercomparison 
(EUPHORE)

Presenter
Presentation Notes
Yes! IT was conducted by the CCQM gas working group. CCQM is the committe for Metrology in Chemistry under the meter convention - SI system.

 

 - did someone else from the eurochamp group participate? 

- participants were mostly from the national metrology institutes responsible for traceability.
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Intercomparison of 2 HTDMAs
Growth factor
UMan

 
HTDMA

PSI instrument

 
& UMan

 
instrument

October

 
2005 

Photooxidation of trimethylbenzene

 

(TMB) and α-pinene
UMAN instrument

 

does

 

dry

 

the

 

aerosol

 

before

 

the

 

first

 

DMA, which

 

results

 

in a 
low

 

hygroscopic

 

growth factor

 

for

 

larger particles

TMB

 
(150 ppb, 75ppb NO2 )

Presenter
Presentation Notes
Lo: Continuous increase of the growth factor during 20 hours (Oxidation)

No size dependence of hygroscopic growth 	   (also observed for -pinene and isoprene)



Ro: Similar increase of hygroscopic growth factor with time as PSI instrument

Apparent size dependence of the hygroscopic growth: discrepancy to PSI instrument
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Instrument Intercomparison 
Achievements and Outlook

12 different instrument intercomparison campaigns have been
performed at different chamber within the Eurochamp project

radicals: OH, HO2, NO3, N2O5
inorganic gases: H2O, HONO, O3
organics: OVOCs, HCHO
particles: ice, SOA

3 intercomparison activities planned:
species: HONO, O3
publications: 

•

 
several

 
activities

 
published

 
and under

 
review

datasets need to be included in the database
when papers are accepted.

Presenter
Presentation Notes
Nov 2006:

	NO3 - N2O5 workshop at Jülich
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Quality Assured Raw Data (experiment)

well defined and documented procedures from raw data
(spectra, chromatograms, voltage, .... ) to time series
(concentrations, physical parameters)
calibration factors must trace back to well defined calibration
procedures
complete description of a data point:

time, interval, parameter(s), error(s)

exchange of experimental and model data is only possible
through an open, plattform independent, extendable, 
downward compatible, and easy to read and write format
disk space is not limiting ASCII (text) files
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

Dataset requirements – edf format

Time (TZ, interval ..) 
Chamber (exactly specified)
Instrument[s] (Manufacurer, S/N, calibration, ....) 
Operator[s] (Name[s], email[s], ....) 
measured quantities (value[s], precision, accuracy, ....)
no data selection (i.e. don‘t remove values at det.limit )
example:

header
global attributes

 
(where, who, what, ....)

data

 
attributes

 
(description

 

of data

 

columns)

data (records)

time, interval, val1, std1 [, val2, std2 ..]

.....

.....
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

EUROCHAMP Data Format - edf
For use for the  EUROCHAMP data base.
primarily supports time series as recorded in most chambers, e.g. concentration profiles.

PDF-description of the edf-format: http://saphir.fz-juelich.de/eurochamp/
Manual: How to create edf files.

Within N1 a number of Programs were developed to help creating edf-files. 
Browser based operation
edf template generator

creates a edf header template 
provides file for download

edf file checker
upload your edf file to the FZJ server
tests edf file for errors
log file output 
Plot data (ps-figures for download)

edf file creator (under construction)
Creates an edf-file from submitted data. 

edf file merger (under construction)
combines a number of edf files into one edf file with a common time axis. 

edf file correlator (under construction)
analyzes the columns of an edf file with a common time axis. 

edf idl routines
Provided for download
test phase, current version 0.9

Presenter
Presentation Notes
Pictures, movies, multi-dimensional data are not supported. 

well defined interface



http://saphir.fz-juelich.de/eurochamp/
http://saphir.fz-juelich.de/eurochamp/public/how-to-create-an-edf-file
http://icg136.icg.kfa-juelich.de:8080/cgi-bin/global.cgi
http://icg136.icg.kfa-juelich.de:8080/cgi-bin/load.cgi
http://icg136.icg.kfa-juelich.de:8080/cgi-bin/creator.cgi
http://icg136.icg.kfa-juelich.de:8080/cgi-bin/merger.cgi
http://icg136.icg.kfa-juelich.de:8080/cgi-bin/correlator.cgi
http://saphir.fz-juelich.de/eurochamp/public/edf-idl-routines-version-0.9.zip
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N1 Chamber Standard Instrument Data
Overview Characterisation Experiments Intercomparisons Format

N1 – what needs to be done in Eurochamp-2?

raw data handling:
update the format
update the tools for the edf files

instrument intercomparisons: 
evaluate dataset and publish results
encorporate original data in the EUROCHAMP database (N2)
aerosol formation and generation

chamber characterization:
update chamber overview table
compare similar experiments in different chambers
report spectra, turbulence, etc.  

standard experiments:
report standard experiments as aquality record within database
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