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TOP

1. ACTRIS NOXx in situ data reporting: tasks,
responsibilities, and deadlines. (Robert)

2. ACTRIS NOx In situ data reporting: practical aspects
(Yong)

3. Progress on real-time data submission of NOx data
In the CAMS2-21a project (Benni)
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Background

Data must be submitted according

to the SOP
Measurement Guideline

and the

ACTRIS Data Management Plan
until May 31st
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https://www.actris.eu/sites/default/files/Documents/ACTRIS-2/Deliverables/WP3_D3.17_M42.pdf
https://www.actris.eu/sites/default/files/Documents/ACTRIS%20PPP/Deliverables/ACTRIS%20PPP_WP4_D4.2_ACTRIS%20data%20management%20plan.pdf

Data Management Plan

Defines responsibilities and
Data levels:

Until 2022;
Stations submitted corrected level O or level 2 data
or the TC corrected data

From 2023:

The Stations only submit uncorrected data. The TC
does the corrections

NO2 data measured with Molybdenum converters
cannot be accepted
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Data Levels

NOx implementation of ACTRIS In Situ data levels:

Level 0: data as provided by instrument, amount fraction and raw counts.
Level Oa: data as provided by instrument, amount fraction and raw counts,
flags applied.

Level 1: calibrations applied, original time resolution.

Level 1a: calibrations applied, original time resolution, flags applied.

Level 2: hourly averages, offset correction applied, not sample line
corrected.

Level 3: generated directly from level 1, offset correction applied, hourly
averages, sample line corrected.
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Data Levels

NOx implementation of ACTRIS In Situ data levels:

Level Oa: data as provided by instrument, amount fraction and raw counts, < NF
flags applied.

Level 1a: calibrations applied, original time resolution, flags applied. NF
CF

Level 2: hourly averages, offset correction applied, not sample line

corrected. <: CF

Level 3: generated directly from level 1, offset correction applied, hourly
averages, sample line corrected.
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What is needed to produce level 3

Time from entry inlet line to entry of converter: 4.3 s
Duration of stay in converter or bypass line: 0.2 s
Duration of stay in converter: 2.5 s

Converter temperature: 308.15 K

converter_efficiency, %
pressure, hPa, Location=inlet, Matrix=instrument
temperature, K, Location=inlet, Matrix=instrument

NO, Data Level 2

O, Data level 1 (calibrated)

Met Data level O (raw)
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https://ebas-submit.nilu.no/templates/comments/yet_to_come
https://ebas-submit.nilu.no/templates/comments/yet_to_come
https://ebas-submit.nilu.no/templates/comments/yet_to_come
https://ebas-submit.nilu.no/templates/comments/yet_to_come
https://ebas-submit.nilu.no/templates/comments/vnames
https://ebas-submit.nilu.no/templates/comments/vnames

Schedule for Submission of the 2023
Nox Data

March 15th:

April 09th-11th:

April 30th:

May 31st:

ACTRIS

CiGas

NFs:

TC|/

NFs:

TC|/

NFs:

TC

provide level Oa NO, Data and level 1a NOx Data

provide Level 1 O, Data / level 0 Met Data

QA/QC Workshop

QC issues iterated

Level 2 and Level 3 NOx Data produced
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/all

EBAS
Data Submission Manual

rolled Vocabulary Lists ~

NOx
e Level 0
® Level 1
e Level 2
Data
Level Description Used For
0 * Annotated raw data ® Advanced data
* Format instrument specific reporting
® Contains all parameters provided by instrument as provided * Near-Real-Time
* Contains all parameters / info needed for processing to final value. (NRT) data
® “Mative” time resolution reporting
1 ® Data processed to final parameter ® Advanced data
® |nvalid data & calibration episodes removed reporting
® "Native" time resolution ® [ntercomparisons
* Format property specific
® Correction to standard temperature & pressure cond. (273.15 K, 101325 hPa) if
necessary
15 ® Data aggregated to hourly averages auto-processed Near-Real-Time (NRT)
® Atmospheric variability quantified by standard deviation data processing
2 or percentiles manual quality assurance Regular, annual data
® Format property specific reporting
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Please stick to the “Reduced” Flag list

Group 0: Valid data

Flag Validity Description

000 v valid data, no flag
Group 1: Exception flags for accepted, irregular data

Flag Validity Description

147 Vv Below theoretical detection limit or formal Q/A limit, but a value has been measured and reported and is considered valid
Group 5: Chemical problem

Flag Validity Description

559 v Unspecified contamination or local influence, but considered valid
Group 6: Mechanical or instrumental problem

Flag Validity Description

686 I Invalid due to zero check. Used for Level 0.
687 I Invalid due to span check. Used for Level 0.
699 I Mechanical problem, unspecified reason

Group 9: Missing flags

Flag Validity Description

999 M Missing measurement, unspecified reason
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Level Oa: data as provided by instrument, amount fraction and
raw counts, flags applied.

NOx measurements by chemiluminescence photometry use either a photolytic
or molybdenum converter for transforming NO2 into NO. It is well established
that molybdenum converters convert not only NO2, but also other reactive
nitrogen species. Please note that ACTRIS requires the use of photolytic
converters. EMEP and GAW recommends photolytic converters for rural and
remote sites. Thus, when submitting data it is essential to specify the type of
instrument and converter being used.

This is specified in the metadata element

Instrument type

(

chemiluminescence_photolytic

or
chemiluminescence_molybdenum)
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Zero measurements shall be flagged with flag 686 and the variable

status, Status type=zero mode

shall be set to indicate whether it was an internal or external zero measurement
(0: N/A, 1: internal zero, 2: external zero). See data lines 3 and 4 in the template
below for an example for internal and external zero measurements

-audlL Zai Lo a LI3IT OO0 s T
2 B835%.e33 521.e54 300.021 252.012

alin|en|enfin]on e C
A [ 0 | | o | o f il f i f G [T
wfinfen ||| Fy
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Calibrations shall be flagged with flag 687 and the variable status, Status
type=calibration standard shall be set to indicate which calibration gas was used
(integer, refers to metadata elements Calibration standard ID and Secondary
standard ID

See data lines 5 and 6 in the template below for an example for calibrations with
different standads.

Comment :

inle det T inle T det cal Bro 21 ef KO El= r HD2 ac )3
3 aa 700 2140 a 3 - 351 0.331 300 10.0840 aa
3 a7 50 232 a 3 45.351 0.596 454 5.765 50
3 33 g 987 1 z 3 3 - 351 0.476& 234 §.832 54

84 #839%.801 9521._7a8a 232 2 3 - 351 0.836 g32 53.%322 243

2 8935%.533 521 _854 292.012 0 &4 3 - 351 0.83% 712 10.032 04
359._601 987 3 0 523 3 - 351 0.341 E73 5.948%9 20
3 232 0 734 3 3 -3581 73.832 3.2348 3 83.234 3 3
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Calibration standard ID

Description

Freetext but recommendes syntax includes maunfacturer and batch number. This refers to the primary standard(s) used for calibration (as compared to metadata element Secondary standard [D). If more than one, please separate with

semicolon.

Syntax:

Calibration standard 1D: <Freetext>

Example:

Calibration standard 1D "Manufacturer: Linde, Batch: 1234567
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levO

Secondary standard ID

Description

A secondary standard is derived from a primary standard. It is equivalent to the term "target gas” used by some communities. This metadata field is freetext, but it is recommended that the syntax includes manufacturer and batch number of

the secondary standard/target gas. A definition or short description of this standard is also advisable to include. If more than one secondary standard is used, separate by semicolon.
Syntax:

Secondary standard ID: <Freetext=

Example:

Secondary standard ID: "Manufacturer: Linde, Batch: 1234567"
Secondary standard ID: "Manufacturer: Linde, Batch: 1234567; Manufacturer: Linde, Batch: 7654321"
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/lev0

Sng ClMe O MEeasuremsnt
pressure, hPba

hPla

termperature, ¥
termperature, ¥
status, ne unit, Status
status, ne unit, Status
HO_gecounts, cps
MO foounts, ops

Y5 Irom TOoe Ilie relerence poinc
Matrix=instrument

Matrix=instrument, Comment=
atrument "Comment=0: N/&

See metadata elements "Calibraticn standard ID" and "Seceondary standard ID"
1: internal zerc, 2: external zeroc”

Calibration acale=NDL
uncertainty Zsigma

nitrogen monox
nitrogen monoxide

Calibraticon scale=NDPL+GPT
Statistics=expanded uncertainty Zaigms

Statis
Statisti

Corment :
start time end time

p inlet det T det cal =zero NO sens cvt numflag NO NO ac NO pr HNO 4l numflag NO NDO2 NO2 ac NOZ2 pr NOZ dl numflag NO2
0.000000 0. a 400 290.210 0 0 1.233 45 0.000000000 0.331 0.005 0.000000000 1 .07 0.0060 0.010 0_000000000
0.0006594 0. a .787 29 0 0 7 1.233 45 0.000000000 0. 0.004 0.000000000 .0g9d0 0.0077 0.012 0.000000000
0.001385 0. a 333 29 7 0 1 2 1.233 45 0.636000000 0._476 0.004 0O.68€000000 .0e54 0.0072 0.012 0.636000000
0.002083 0. a 783 252 .232 0 2 9 21 1.233 45 0.&£3€000000 0.836 0.005 0.68€000000 9 .0e43 0.0075 0.015 0.636000000
0.0027738 0. 2 521.£54 2592.012 1 0 e44 47€g 1.233 4% 0.&£37000000 0.335 0.00& O0.£837000000 0. .0704 0.0084 0.012 0.£37000000
0 0. 2 521 .522 291.537 3 0 523 4302 5 0.£37000000 0O.341 0.004 O0.£837000000 9 0720 0.00e0 0.011 0.&37000000
0 0. 2 521.738 251.232 0 0 7342 BE3TS 0.&£55000000 73.332 8.234 0.£55000000 83.234 33.32724 £2.1346 7.234 0.&55000000
0 0. 5 595%.555 5555.535 95 55 5555 55555 0.555000000 55.555 95.9585 0.555000000 55.95855 55.5555% 55.5555 55.555 0.555000000
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/lev0

Sng ClMe O MEeasuremsnt
pressure, hPba

hPla

termperature, ¥
termperature, ¥
status, ne unit, Status
status, ne unit, Status
HO_gecounts, cps
MO foounts, ops

Y5 Irom TOoe Ilie relerence poinc
Matrix=instrument

Matrix=instrument, Comment=
atrument "Comment=0: N/&

See metadata elements "Calibraticn standard ID" and "Seceondary standard ID"
1: internal zerc, 2: external zeroc”

Calibration acale=NDL
uncertainty Zsigma

nitrogen monox
nitrogen monoxide

Calibraticon scale=NDPL+GPT
Statistics=expanded uncertainty Zaigms

Statis
Statisti

Corment :
start time end time

p inlet det T det cal =zero NO sens cvt numflag NO NO ac NO pr HNO 4l numflag NO NDO2 NO2 ac NOZ2 pr NOZ dl numflag NO2
0.000000 0. a 400 290.210 0 0 1.233 45 0.000000000 0.331 0.005 0.000000000 1 .07 0.0060 0.010 0_000000000
0.0006594 0. a .787 29 0 0 7 1.233 45 0.000000000 0. 0.004 0.000000000 .0g9d0 0.0077 0.012 0.000000000
0.001385 0. a 333 29 7 0 1 2 1.233 45 0.636000000 0._476 0.004 0O.68€000000 .0e54 0.0072 0.012 0.636000000
0.002083 0. a 783 252 .232 0 2 9 21 1.233 45 0.&£3€000000 0.836 0.005 0.68€000000 9 .0e43 0.0075 0.015 0.636000000
0.0027738 0. 2 521.£54 2592.012 1 0 e44 47€g 1.233 4% 0.&£37000000 0.335 0.00& O0.£837000000 0. .0704 0.0084 0.012 0.£37000000
0 0. 2 521 .522 291.537 3 0 523 4302 5 0.£37000000 0O.341 0.004 O0.£837000000 9 0720 0.00e0 0.011 0.&37000000
0 0. 2 521.738 251.232 0 0 7342 BE3TS 0.&£55000000 73.332 8.234 0.£55000000 83.234 33.32724 £2.1346 7.234 0.&55000000
0 0. 5 595%.555 5555.535 95 55 5555 55555 0.555000000 55.555 95.9585 0.555000000 55.95855 55.5555% 55.5555 55.555 0.555000000
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levl

Level 1a: calibrations applied, original time resolution, flags applied.

*When processing data from levO to levl: Calibration and zero measurements in levO
shall be used

All values with invalid flags in levO will be taken out in levl (value = MISSING VALUE,
flag = 999)

All valid flags are taken over into levl.

*NOx shall be calculated from NO and NO, measurements.
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/levl

Level 1a: calibrations applied, original time resolution, flags applied.

u a sl - 1 s r 1 ~ = 1 - —~ LI | " 1 s - L] ~

Group 0: Valid data

Flag Validity Description

000 V valid data, no flag
Group 1: Exception flags for accepted, irregular data

Flag Validity Description

147 VvV Below theoretical detection limit or formal Q/A limit, but a value has been measured and reported and is considered valid

Group 5: Chemical problem

Flag Validity Description

559 v Unspecified contamination or local influence, but considered valid
Group 9: Missing flags

Flag Validity Description

999 M Missing measurement, unspecified reason
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New Data templates

https://ebas-submit.nilu.no/templates/NOx/lev1

Level 1a: calibrations applied, original time resolution, flags applied.

end time of measurement, days from the file refersnce point
pregsure, hPa, Locaticn=inlet, Matrix=instrumsnt
temperature, E, Locaticn=inlet, Matrix=instrument

numflag, n

nitrogen me
nitrogen mo
nitrogen moncxid
nitrogen monoxid

numflag, no unit

. s U ——
nitrocgen 1= 15
nitrogen 1 =] ncertaint = 31gma
Fra—— - o
nitrogen 5
R —— o Al = i+
nitrogen =] Limlit
numrlagy, no unit
M= nmol fmol
UL, I S oL
T N — 3~ - . o -
DNLCE, N , oLALCl3T1lCI3=edpanded uncertalrlt <31gma
Ty [P — - -
L, nOm aCAC1l3C1lCS=praclslon
T M [P _ s 3
1L nmol/mol abatlIatilics=asetectlion Llimlt
numrlag no unit

ACTRIS

. NOx Data Submission Meeting 2024,/02/08
CiGas



New Data templates

https://ebas-submit.nilu.no/templates/NOx/lev1

Level Oa: data as provided by instrument, amount fraction and raw counts,
flags applied..

p det T inlet cal =zero MNOf NOci MO sens cwt_ef MDOZ ac NOZ pr NOZ dl
521.400 25%5.700 25 0 0 253 5200 1.233 45.35 0.0700 0.00&0
821 2%5.750 28 0 0 510 4780 1.233 45.35
821 285.7¢6 23 0 21 23 1.233 45.35
921 295.83 25 1] 2 9 21 1.233 45.35
921 300.021 2852.012 1 0 £44 47ee 1.233 45.35
921 299.9338 29 3 5 1.233 45.35
921 4zl.1zz 2 i) 1.233 45.35

Level 1a: calibrations applied, original time resolution, flags applied.

Comment:

MOx MOx ac NOx pr HOx dl1 nu

1.4 } 0.0125 0.010
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ACTRIS General Presentation, Place, Country - Month, Day, Year
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