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Towards ICOS ERIC

v Preparatory phase project (EC funded, 2008- 2013;
constructions started; co-ordinated by Philippe Ciais, LSCE)

v Transition phase (constructions continue, negotiations)

v ICOS ERIC established (operational 2014)



Distributed infra

v" A distributed network of stations
v" Wall-to-wall European + North Atlantic coverage
v’ to quantify regional greenhouse gas fluxes (up to 10km/daily scale)

& R - L | A‘Forest, deciduous R €
Sy : 1 | A Forest, evergr.broad. SN
’ \ ¥ A Forest,evergr.needle <) 2
//u f \ h

o

|

A Tall towers " =
3
"/ 5
o

O Surface 4 T,_r S

o Aircra?/ E

LA Croplard <.,
“AvGrassland, wetland

y A
AN Y
- M -
v v
e ‘A A

Atmospheric network




|COS technical architecture

Specific users, GMES L3 products,

L1a Near real time Data fusion

\ 4

Local infras

o \‘ Atmospheric LO | Atmospheric L1,L2
Oy CH, sensor stations  [*s55o— TC
/' DB
Other sensors,...
Central

Analytical Lab

Ecosystem LO | Ecosystem L1,L2
stations | *po TC o8
LO
Ocean Ocean L1,L2
platforms W TC o8

\ 4

Users,

Local infras

community

\ 4

Carbon Portal

p—met sensors

Other sensors,...

Volunteer ship

A 4
\ 4

pCO, sensor

NS N

Othe sensors,...




ICOS ETC (ecosystem) database

European Flux Database

Web interface for manual uploading and
retrieval of data
http://gaia.agraria.unitus.it

Automated NRT data upload via FTP
SQL database, metadata stored in xml format


http://gaia.agraria.unitus.it/

Example of meteorological data

date, time,Ta 1 1 1,Ta 1 2 1,Ta 1 3 1,Ta 1 4 1,Ta 1 5 1,Ta 1 6 1,02 1 1 1,C02 1 2 1,C02 1 3 1,C02 1 4 1,C02 1 5 1,¢

,,deg C,deg C,deg C,deg C,deg C,deg

05/03/2013,00

05/03/2013,01:

05/03/2013,01

05/03/2013,02:

05/03/2013,02

05/03/2013,03:

05/03/2013,03

05/03/2013,04:

05/03/2013, 04

05/03/2013,05:

05/03/2013, 05

05/03/2013,06:
05/03/2013,06:
05/03/2013,07:

05/03/2013,07

05/03/2013,08:

05/03/2013,08

05/03/2013,10

05/03/2013,11:

05/03/2013,11

05/03/2013,12:

05/03/2013,12

05/03/2013,13:

05/03/2013,13

05/03/2013,14:

05/03/2013,14

05/03/2013,15:

05/03/2013,15

SSI0SIOK
00,-8.
SSI01 =85
00,-8.
230, =6
00,-8.
230, =6
00,-8.
230, =6
00,-8.
230, =
00,-8.

30,-8
00,-8

:30,-8.
00,-7.
330,=7.
05/03/2013,009:
05/03/2013,009:
05/03/2013,10:

00, -7
30, -7

00,-6.
:30,-6.
00,-6.
330,=5.
00,-5.
:30, -5
00,-4.
:30,-4.
00,-4.
:30,-4.
00,-3.
:30,-3
05/03/2013,16:

00,-3

0200,=9,
9700,=9,
9000, -8.

9200, -8

9200, -8.
9400, -8.

9400, -8

9100, -8.
8500, -8.
7400, -8.
-5900,=8
4500, -8.
-3500,=6
.2500, -8
1300, -8.
.0000,-8.
8000, -7.
-5600,=7
-2600,=7
8800, -7.
4200, -6.
0200, -6.
6300, -5.
4400, -5.
-2600,=5,
9800, -5.
6800, -4.
4700, -4.
0800, -4.
7300, -4.
.5300,-3.

9700, -8

7900, -7.
.5600, -7
.2600, -7
8900, -6.
4500, -6.
0500, -6.
6700, -5.
4500, -5.
.2100,-5
8900, -4.
6400, -4.
4700, -4.
0900, -4.
7500, -3.
.5500, -3
.3900,-3.

0700,=9,
0100,=9,
95 0I05,:=98
5 ©15(010) , =)
9500, =9,
9700,=9,
-9600,=9,
9200,=9,
8500, -8.
7400, -8.
6000, -8.

4700, -8

3700, -8.
.2700,-8

1600, -8

4000, -3

C, ppm, ppm, ppm, ppm, ppm, ppm, ppth, ppth, ppth, ppth, ppth, ppth, hPa, mm, mm, W m-2,W m-2,7

1800,=9,
1200,=9,
0700,=9,
0800, -9.
0700, -9.
0800, -9.
0700, -9.
0300, -9.
9500, =9,
8500, =9,
7000, -9.
-5600,=6.
4600, -8.
- 3700 ,=8,
.2400, -8
0900, -8.

9200, -8

7100, -8.
4100,-7.

0500, =7

6400, -7.
2200, -6.
8700, -6.
6300, -6.

4500, -5

1900,=5.
9700,=5,

7700, -5

4100, -4.

0700, -4
7900, -4

.5400,-4.

5700,=9,
5200,=9,
4900, -9.
4900, -9.
4900, -9.
5000,=9,
4900, -9.
4400,-9.
3500,=9,
2300,=9,
0700, -8.
9300, -8.
8200, -8.

7200, -8

.5900,-8.
4500, -8.
.3000,-8.
1100, -8.
8400, -7.
-5000, =7
1000, -=7.
7000, -6.
3500, -6.
0700, -6.
.8800,-5.
6300, -5.

4200, -5

.2000, -5.
8800, -4.
.5500,-4.
.2800, -4
0400, -3.

4400,-9.
3190105 =08
3300, -9.
3200,=9,
3300, -9.
3300, -9.
2900,=9,
2300,=9,
1500,=9,
0400, -9.
9000, -9.
7700,=9,
6700, -8.
- 5800, =6 o
4600, -8.
3200, -8.
.5000,405.
3400, 405.
0900, 405.
7800, 405.
.2500,405.
0200, 405.
6600,404.
3600,404.
1600, 404.
9000,404.
6900,-9999.0000,-9999.0000,
4500, 404.
.3900,404.
8300,404.
5500, 404.
.2900,405.

1800,-8

0200, -8.
7600, -8.
4300,-7.
0500, -7.
6600, -7.
3000, -6.
0100, -6.
8100, -6.
5600, -5.
.3500,-5.
1200, -5.
8200, -5.
5000, -4.
.2300,-4.

9800, -4

6100,404

6400,405

4100,405

1500, 404

6100,404.
.2500,404.
6400,404.
6000,405.
5500, 405.
4700,405.
3500, 405.
2000,405.
0800, 405.
9900, 405.
8900, 406.
7700,406.
.5300,405.

1400,403.

6500,404.
7300, 405.
7900, 405.
9900, 405.
7300, 405.
6000,405.
6900,405.
6000,405.
0600, 405.
1900, 406.

6200,405.
6300,405.
7300, 405.
4300,405.

0200,404.
6400,404.
4600,404.
1500, 404.
0800,404.

0900, 403.
5200, 404.

6400,404.
0800, 404.

9900, 403.
2200,404.

5300,404

6300,405

3700,405

4700,405.
5500, 405.
5000, 405.
3200, 405.
1300, 405.
8400,404.
5300,404.

3300,404

9500, 403.

2500,404

3800,404.
5700, 404.
9600,404.

9600,403.
1000, 404.
.5400,404.
5800,405.
7200, 405.
9200, 405.
8100, 405.
5600,405.

4600,405
6700,405

8900, 405.

7200,405

4300,405.
.5000,405.
5500, 405.
9200, 405.
0700, 405.

4200,405

7800, 405.
9000, 405.
.2900,405
3300, 405.
4000, 405.
4100, 405.
3100, 405.
0300,404.
7900, 404.

4900,404

.2500,404.
1300, 404.
0300,403.

1000, 404

9600,403.

7400,405.2600,405.1900,405.0900,405.0700,-9999.0000, 40
6900,404.2300,404.1000,404.0000,403.8800,-9999.0000, 40:
6200,-9999.0000,-9999.0000,-9999.0000,-9999.0000,-9999.
9700,-9999.
0700,-9999.
4200,-9999.
-5100,=9999 .
.5400,-9999.
7900,=9999
.6500,-9999.
3100,-9999.
4200,-9999.
- 3800,=9999 .
8100,-9999.
7900,=9999.
.2300,-9999.
3900,-9999.
3700,-9999.
4400, -9999.
1700,=9999.
9500, -9999.
7200,=9999 .
.5300,-9999.
3400,-9999.
.0800,-9999.
9800, -9999.

0000, 40:
0000, 40:
0000, 40¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40:¢
0000, 40¢
0000, 40:¢
0000, 40¢
0000, 40¢
0000, 40¢
0000, 40¢
0000, 40:
0000, 40:

-9999.0000,-9999.0000,-9999.

9700,404.
.2100,404.
4000, 404.
5500, 404.
7900, 404.

0100, -9999.
1400, -9999.
4800,-9999.
5100, -9999.
7300,-9999.

0000, 40:
0000, 40¢
0000, 40¢
0000, 40¢
0000, 40¢



ICOS ETC metadata

* Only parameter names and units in datafile
headers

* Ancillary data (site descriptions etc.) and
metadata (instruments, contact information etc.)
are uploaded in Excel spreadsheet(s)

* Proprietary metadata format (BADM)

— originally developed for storing biological
measurements and submitting them to databases

— |COS version also includes instrument information

— not yet strict compatibility with common metadata
standards or directives



ETC instrument metadata upload sheet -
example

A B C D E F G H Ja
1 |SitelD Fl-Hy

2 |Sitename Finland - Hyytiala

3 |Sender name Fasi Kolari, lvan Mammarella

4 |Sender email pasi.kolari@helsinkifi, ivan.mammarella@helsinki fi

_ E;TEET.IDI'I lodimcaton S0130276

g Variable Description Units/Format

41 |Data Collection

47 INST_VAR_MEASURED Variable codefrom an annexlist of valid text Ta Ta Ta Ta Ta Co2 Co2

43 INST_TYPE I_f:';pneﬁﬂf instrument from an annex list of valid free text Thermome Thermome Thermome Thermome Thermome Gas analyz Gas ar
44 INST_MODEL Instrument model from an annex list freetet  [PH100 P00 PH00  PHO0  PHOD  Li-Cor840 Li-Cor
45 INST_SH Instrument serial number free text

47 INST_LOCATION_X distance E-W from the tower. Negative values m 0 0 0 0 0 0 0

47 INST_LOCATION_Y distance N-S from the tower. Negative values m 1 1 1 1 1 0 0

45 INST_LOCATION_ID ID otthe orizontal space position, start from 1 number |1 1 1 1 1 1 1

49 INST_LEVEL meters above or belove ground (negative m 4.2 5.4 16.8 33.6 50.4 4.2 8.4

50 INST_LEVEL_ID n et et ot oo o UMDET |1 2 3 : 1 2 5
51 [N ST REPLICATE D | D tiearm th s | Number |1 1 1 1 1 1 “‘

=5 INST_START_DATE Sensor installation date (firstinstallation) FYMMODHAMM | 19950801 19950801 19950801 19950801 19950801 19950801 19950
== INST_MAINT Maintainance description free tet

54 INST_MAINT_DATE Maintainance date YT TRMDOHHMI |
55 INST_CALIB_DATE Callbration date YTYMMODHIM | 19950301 19950801 19950801 19950801 19950801 Automatica Autom
=5 INST_VAR_CODE fna#hle E-:u:le usedinthe data submission as tewt Ta1.1.17Ta 121Ta131Ta141Ta151¢C02 11 C02
57 INST_COMMENT Instruments comments freetext  |yventilated : Ventilated : Ventilated : Ventilated : Ventilated and shielded PH10(
53 INST_DATE Reference for he Info above YOIMMODHMIM | 50440305 20110325 20110325 20110325 20110325 20110325 20110
59 -

4 4 » M| 7 Disturbance and management

~~  Biomass and productivity

S CandMN . SoilData | Fluxand Meteo [[4 4




ICOS ATC (atmosphere) database

 Temporary web interface for retrieval and
visualisation of data at
https://icos-atc-demo.lsce.ipsl.fr/

 Automated NRT data upload via FTP



https://icos-atc-demo.lsce.ipsl.fr/
https://icos-atc-demo.lsce.ipsl.fr/
https://icos-atc-demo.lsce.ipsl.fr/
https://icos-atc-demo.lsce.ipsl.fr/
https://icos-atc-demo.lsce.ipsl.fr/

|ICOS ATC data and metadata

One file per day, instrument and measuring height. The
filename format is
siteld_Instrumentld_samplingld yyyymmdd_hhmm.env

Part of metadata associated with the data files (column in
ascii data file, NetCDF file format) or in separate files

More in-depth instrument information (logbooks etc.) than
in ETC submitted to the database

Station information and basic instrument metadata
updated periodically or when needed

Final format of metadata not yet decided

— Planned to follow INSPIRE directive although it is not finalized
yet for air quality data



Example of atmospheric data

Site;Year;Month;Day;Hour;Minute;Second;DecimalDate;co2 concentration;Stdev;NB;Flag;Instld
MLH;2010;09;17,00;00;00;2010.70958904;-999.990;-9.990;0;N;40;47



Current ATC metadata

Institute/laboratory information

— name, institute code, website address, postal address,
contacts (name, phone, email), ...

Station information

— station identifier (GAWSIS), name, owner, address, geo-
location, sampling level heights, ...

Instrument information

— unique identifier (provided by ATC upon instrument
registration), category, model, owner, serial number, ...

Additional documents
— e.g. calibration procedure



EUDAT questions

-Stable schema and infra: more or less yes, 15-y
long history behind

-Interdisciplinary catalog: yes, aerosols and other trace
gases (IAGOS, ACTRIS), ecosystem (ANAEE),
biology (LIFEWATCH)....

-Browsing dimensions and facets: generally,

high time resolution, free access with clear trace to

data producer; for metadata, the history and for example
any changes in sensors should be known



