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S [UIRE Improving data quality and availability

from ICOS stations to users

Objectives:
* to enhance capabilities of the ICOS infrastructure for GHG monitoring,
* to meet needs of operational users in Copernicus.

Approach:

1. Developing and testing autonomous, robust, low-maintenance stations and sensor systems for
GHG concentration and fluxes.

2. Enhancing the portfolio of data processing tools and algorithms: quality NRT data, rapid TCCON,

BLH from lidar, and eddy-covariance GHG fluxes

Developing integrated, rapid delivery data products for satellite cal/val needs

4. Improving inter-operability with other networks (standardization of protocols, metadata
definition, discoverability)

w

Outcome after the project life

* More NRT data to Copernicus and cal/val support capability

e Less gaps in data due to robust, autonomous sensor systems

* Improved algorithms for ICOS, interoperable data and integrated datasets for users.
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1COS INIRE Wireless ecosystem site
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Robust, integrated data transmission
for remote sites

4OS NWIRE

L diabox
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The information collected by the DIABOX
(meteorological parameters, webcams) is
available in near-real time on a web page

Next step: all analysers interfaced
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Interfaced to
ICOS database
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LCOS INWIRE

Enhancing robustness of sensors

G0s =

J
L, g Improvement and Failure Form

Feedback on Picarro experience
Failures and Improvement:

Internal electric connectors

)
GCOS INWIRE

L Provide recommendations and
manuals for users.

Ind is slightly above the room temperature. It seems the Peltier

In't solve the problem

Jecked on the Peltier power supply cable: (see picture below). it
Bdance of the Peltier is below 10 ohms.

fement and Failure Form

praly below

OPE (Andra)

I'm Box present a weak connection that interfere on
The aim of this document is to explain in
advices to avoid this problem.
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detail where the

L Collaborative effort (cf. WEBOBS)

O Strong interest from manufacturers

O Effect of high and variable
water vapour concentration
on the built-in correction to
dry mole fractions

O Efficiency of Nafion dryers
and functionality in
combination with (dry)
calibration gases

O Instrument set up and
performance under high
particle load (dusty
environments)

O Instrument performance on
mobile platform with
induced vibrations and
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Amazonian Tall Tower
Observatory (ATTO),

Field tests from Arctic
to tropics & deserts
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Las Majadas,
Spain

ropical sites Lamto (lvory Coast) &
French Guyana

Finland
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. Toward EC standard and harmonization

LCOS INWIRE

CIMO arrangements

Proposal for a WMO standard on Eddy Covariance,
First draft July 2015.

Han Dolman
Department of Earth Sciences
VU University Amsterdam
the Netherlands
han.dolman@vu.nl

Background

The exchange of momentum, heat, water vapor, CO2 and other scalars between the earth’s surface and
the atmosphere is mainly governed by turbulent transport. Buoyancy forces as well as shear stresses
form turbulent motions for most of the day. The eddy-covariance (EC) technique directly measures
these properties turbulent motions at the same time measuring the scalars (CO2, H20, Temperature,
CH4, etc.) being transported by these motions. This makes it the least invasive method currently
available for direct, real-time, and continuous observations of the net scalar surface-air exchange, i.

net ecosystem exchanges, net fluxes.

The technique was first developed in the 1960’s and reached maturity through field campaigns in the
middle 1990’s. Towards the end of the 1990’s, a series of long term monitoring stations was
established world-wide, some of which have been operating continuously and have a record of almost
20 years. First coordinated by continental networks such Ameriflux (Baldocchi et al,, 2002) and
Euroflux (Valentini et al., 2000) in the 90s and later by a suite of regional networks worldwide, now a
the volunteer network has developed. This research community has initiated algorithm comparisons,
later multi site comparisons (i.e. Fluxnet Activities, www.fluxnet.org). Currently, there are over 400
sites globally under various continental scale organizations that have a mandate for sustained long
term observations: Asiaflux, Chinaflux, ICOS, NEON Ameriflux. This calls for the establishment of a
global standard that can be adopted and sustained by these collective organizations and their
associated governance structures. Several textbooks or advanced textbooks exist that describe the
technique (e.g. Aubinet et al,, 2012).

Site selection

While there are no uniformly accepted criteria, a general guideline to site a tower is to have adequate
fetch to measure the ecosystem scale flux among the expected environmental conditions, that is, [180%
contribution by the representative ecosystem with the design goal of 90% contribution (Munger et al.,
2012). Footprint (see ...) and directional analyses, topography, and vegetative mapping can be used in
to diagnose data quality and fetch. For eddy covariance measurements to take place in the equilibrium
layer the tower shall be high enough to place the sensors at top layer well above the surrounding plant

of vocabulary

Home Data AboutData Data Variables

Data Variables

[pdf version]

This document describes variable labels and file for upl ing c
AmeriFlux and the European Fluxes databases. The effort to agree on a common and shared system to name
and organize the variables collected is an important step toward standardization and improvement of data
sharing across networks.

sampled data to

Continuously sampled data are defined as variables that are measured at regular intervals of time, generally
daily or more frequent, for a certain period. This means that the time interval between two sequential values is
always the same.

The labels for the data variables used here are composed by: a base name, indicating the measured or derived
physical quantity or guality information; and, qualifiers for the base variables (e.g., positional information, quality
flags, filtering states, gapfilling, processing methods, etc.). Qualifiers are always appended as suffixes to a
variable base name.

The rules described in this document apply to all the different steps involved in the measurement life cycle: from
the data upload by the tower team to the tothe ¢ i pr and QA/QC, to the data
distribution to final users. Base names are the same for all the different steps while the suffix qualifiers can be

relevant for one or more steps.

Timestamp

Timestamps must report the end of the averaging period. For example, if the timestamps are 12:30; 13:00; 13:30
etc., the values i 1o the 13:30 are rep: ive of the done between 13:00
and 13:30. Midnight must be reported as 00:00 of the day after. For this reason the last value of the year has a
timestamp 00:00 of January 15t of the next year. For text file data representations (L.e., CSV formatted),
timestamps must be always in the first column(s) of the file.

Time zone convention

Time must the reported in local standard time (i.e., without "Daylight Saving Time"). The time zone must be
specified using the BADM template for the site.

Missing data

Missing data must be reported using -8999 as replacing value!
1. Flooting point representations using -9999.x with x equal to one or more 0 or 9 willl be considered equivalent to -9999

fe.g. -9999.0 or -9999.999). Other volues such as -5999 are not occeptable os indicotion of missing value (Tor any reason).

1. Data Variable Labels: Base names

Base names indicate fundamental quantities that are either measured or calculated/derived. They can alsc

Data Policy
About Data
Dats Variables
Data Processing Levels
How to Upload/Downioad Data
Uploading High Frequency Data
Data Avallability
Download Data
Upload Data
BADM Data Templates

USEFUL LINKS

People

Opportunities

Photo Gallery

Events

Logos & Acknowledgments
Tech Blog

Safety

Research Highlights
Publications

_ OF SITES

cea

L]
Max Planck Institute UNIVERSITA ‘
for Biogeochemistry Q VU FRriih Tuscia a

UNIVERSITY OF HELSINKI

w Universitat Bremen




>
LCOS INWIRE

The processing
developed and
implemented, that
includes a
complete QAQC
procedure and
uncertainty
estimation, has
been a real
advancement in
the NRT data
production
(Deliverable 5.2).
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Improved data processing at ETC: Eddy
covariance flux in near real time

® Calculzated fluxes

® = 2gunc

® steady state and/or well-developed turbolence tests failed
m potentizl spike

u® < 0.2 ms—1 threshold

At / J ., |
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2015-01-15 00:30 2015-01-16 00:30 2015-01-17 00:30 2015-01-18 00:30 2015-01-19 00:30

Fratini et al., BG, 2014
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= Improved data processing at ATC: data
“1COS INWIRE : : :
. flagging, spike detection

Detection and flagging local exhaust plumes, with 2 methods.

1. COefficient of Variation (COV), [Hagler et al. (2012)]
2. Standard Deviation of the background (SD), [Drewnick et al.

(2012)]
B, g
mai juil. sept. nov. janv. mars mai
e 1.95% of data are flagged * Only positive peaks are flagged

* 0.033 % of data are flagged
* 93 % of flagged data are between
See also: Hazan et al., in prep. 06hr and 16hr UTC

e Positive and negative peaks are flagged
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LS INWIRE BLH: intercomparison of algorithms

BLH retrieval algorithm — Comparisons with nearest radiosounding

STRAT+ Vs Radiosonde intercomparison: DAYTIME Rs. vs. PyBL (12 UTC)

K x Correlation at 12:00 UTC is
gy [ | |- o = low.
B | - B Sl > Definition of mixing height
: L e e derived from radiosondes
2 oo i R S S S does not match definition of
s ' e mixing height derived from
' T Bl : optical backscatter method
: . i ]

(
0 500 1000 1500 2000 2500 1000 i K
2 4 s, MH [m)
Radiosonde PBL height

Correlation at 00:00 UTC is
. R Number of cases with differences between STRAT+
nonexistent. Radiosondes and radiosonde PBL height in absolute terms:

> Mixing height during night too low to be | <2som | <soom >1000m)

(2 months)

. Midda 52 26 (50%) 38 (73.0%) 4 (8%)
measured by optical backscatter ! { ‘ (
) . . Midnight 52 44 (84.6%) 49 (94.2%) 1(2%)
methods (low signal-to—noise ratio and
) i Total 104 70 (67.3%) 87 (83.7%) 5 (0.05%)
the incomplete-overlap region under
400m).
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& //} BLH: toward a unified machine-
(S ITVRE ) )
independent algorithm

BLH retrieval algorithm — tuning to different ceilometers

MLD SIRTA 08/04/2015 | Resol = 030s, 030m MLD: Bruxelles 03/05/2014 | Resol = 030s, 030m
— e N [ ' TR N\
3‘ —+— Cloud base height :: i ——+—— Cloud base height :
i | —+— 1-hour variance MLD $AE008
1.8E4014 \ T ~—+—— 10-min STRAT MLD :
-g - [— =19.0E+007
B .
% -l 1 UEOD‘Ag < 7.55'»007_:::
jz-‘ 808,013 - =6.0E+007
0 4 8 12 16 20 24
Time UTC Time UTC
BLH time series for SIRTA (Jenoptik CHM15k). The same for Bruxelles (Vaisala CL51).

--- Cloud base height
--- 1-hour variance MLD splined at 10-min resolution

--- 10-min STRAT MLD as final attribution
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LCOS INWIRE Test of new lidars
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1(OS INRE Rapid delivery of TCCON data

Rapid delivery of GHG column data from TCCON sites for Bialystok,
Orleans and Ny Alesund

 Automated delivery within 2 weeks after the measurements
 Automated quality check and flagging of data
e Manual quality check is done on a 3-monthly basis.

A tmos| ph eric
emat

ICOS

Home | Datapreducs | Satoes | Documents

Homre » TOOON Faz Detery Sroguct

TCCON Fast Delivery Product
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P,
€S INWIRE  ‘Interoperability’ of ICOS and TCCON
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D. Feist et al.

- v CEAM| ;-
: 15
Max Planck Instifute be () U ERSITA ‘ e~~~ s
for Biogeochemistry G VU -l ) M e B - e, LUND LL_JJ Universitat Bremen
UNIVERSITY OF HELSINKI  [Me0ITeaRANEO) UNIVERSITY

............




DS IIRE Task 6.1 Assessment of compatibility

requirements (MPG)

2 ppb CH4 bias impact on retrieved national (EU28) CH4 budget
Atmospheric network: 2

Model-data mismatch 1) Targeted: 25% of

errors: - prior uncertainty

nor unc.)
“e

Targeted flux uncertainties:
A-priori uncertaintues:

Impact from measurement
bias (2 ppb):

annual and national Scale — —model-data mismatch o .“8 . , '1./ .\‘

flux-impact from 2 ppb bias [% of p
"

*- 3ppb . »\.
e 1ppb 2 e
. 0.3 ppb ".‘ /'
o +— 0.1 ppb -
AR EAEE R EE T EERFEEEEEEEE E-E R
= o % O X = o 33 " e P ®C E wd M- B
5‘98§=i§5{§3.g§"‘_j‘5§,5:f‘tzs.:%—m§‘§9§
L ® ESsE20C330< @ SEoe"os8S5SeT20
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Kountouris, Gerbig et al., in prep < 1 =
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% i SE-Nor : BFAS bias= 0.21 BFAS std= 0.96; ORIG bias= -0.31 ORIG std=0.93

Wednesday 8 July 2015 00UTC MACC-IIl Forecast t+06
500 mb carbon dioxide dry molar fraction [ ppm ]

COZforecast SRV M- - N e A )
N Tl '

B80°N

—4
20150322 20150327

A°N

20°W 0°E 20°E
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“LCOS INWIRE User feedback

Large interest (ECMWEF) in NRT data from ICOS and
wish NRT practice also from other GHG networks.

Stability in data formats and access

Network extension is needed: ICOS toward the East
(Russia, eastern Europe) and TCCON in the Tropics.

Hourly/half hourly atmospheric measurement OK.

Provision of data from ICOS and TCCON to MACC must
be continued and the scientific discussion
strengthened.

Future ICOS-Copernicus meetings need to be
organized, possibly with a wider participation of other

users. Strong link need to be maintained
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@S IN1RE Many things have happened...

First comparison
of BLH algos for ICOS

Webobs information — ramote control ~ TCCON recognizes fast
system deployed Diabox delivery (data policy)
First TCCON rapid delivery = |
WP2 & o °° Field tes
AR
WP3 ;&&, (\6 @ @ °°) Dadta delivery
. Q,\\ %V . .
WP4 &\« «\“‘OQ S Wwirel _ r*F/eld tests
Q -
WP5 | & (9@ ) * Ddta delivery
WP6 o
mé6 m12 m18 m2a4 m30 m36
1st Meeting WMO Network design
ECMWEF forecast | Protot ¢
uses EC data rototype o

Data discovery tool = 1COS EC NRT fluxes
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GOS INWIRE Highlights and Achievements

WEBOBS: Collaborative network

. v Wi te
management and troubleshooting wireless site” NRT data

Meteo Data ICOS Inwire Finland VRUE Faculieit der Diagnostics
V U UNIVERSITEIT Aard- en Levens-
We bo bs Last Data Collection  8.7-2015 12:50-11 AMSTERDAM wetenschappen Maintance Hour  12.00 - 13:00 wintertime
n Actual Temperature Panel Temp Logger 16,5 Cal.
2 R Windspeed at 10 mtr 1 f Bal.Voltage Logger 138V
Information system for atmospheric stations Humidity  82% Bat.Volt Rﬁmque:?’g!m 343V
Barometric Pressure 978 mBar f Bal.Volt. Radio Temp. 14,0V
€02 374 mmolm3 .’ Bal Voll. Radio Humidity 13,1V
5 I(Ds ImWIHE Bal Voit. Radio Rain 3,43 V

H20 175 mmolim3

Network : SNO

Slists - @Modfy ©AddContact < Add Accessory [ Edit Post-t < Attach Document

Dashboard  Description  Composition  Information  Documents  Reports

oz

« cesus
(Baltic S6a | Plan | Satelice
e

http://icos.vu.nl
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4COS INWIRE Highlights and Achievements

v GHG sites discovery v’ Eddy Covariance NRT data
at ETC

ICOS ‘ ;:m-f;;:“ Data Discovery

Ecosystem
Thematic
Centre

>

n Arc
Please enter Station, species and period: i (<" >) , { ﬁ People & Structure  Variables INRPDataY Working Groups  Forum
* You can select more than one station. Vg
Station: |BIS(Biscarrosse,France) ‘lﬂ]‘ ,
OPE(Observatoire pérenne de I'environnement,France) =
PUJ(Puijo,Finland) {+]

Bidpaokbonna ) NEAR REAL TIME DATA
CBW(Cabauw,The Netherlands) | —
DEC(Ebre River Delta,Spain) | e
EGH(Egham.England)

Species: co2 ¢

Access Near-Real-Time (NRT) Eddy-Covariance (EC) data has become important to

improve model data fusion (MDF) processing and in particular land surface model
(LSM) which simulate terrestrial biosphere exchanges of matter and energy.

As known and unfortunately, EC flux data are noisy and potentially biased.

This means that each calculated flux contains the "true” value plus both

systematic and random errors, which represent the total uncertainties resulting ' @s I m |||| | H g
from sample measurements and also from processing options.

(Z letand
From: 2014 ¢ To: 2015 ¢ |

Because uncertainties enter directly into MDF, misspacification of this quantity
North affects py and propag: into the model predictions.
Atlantic 3
Ocean .
. Algeria | Libya | EQYP
Mexico, 8 3 ¥
. = chad FR-Fon Fl-Hyy SE-Nor
Colombia | <
““““““““““““““ 2 g ongo
Y South .
& Atlantic , 5
§ ) Ocean South frica
[ rgentina
}
4 Fontainebleau- San Rossore 2 Hyytlala Norunda Lochristi
G I Barbeau

https://icos-atc.Isce.ipsl.fr/databrowser/ http://www.europe-fluxdata.eu/icos/nrt-data
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“COS INWIRE «__ Thankyou

Tech reports

NRT data access http://www.icos-inwire.Isce.ipsl.fr - -
Research papers S
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