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Share and access to in-situ measurements EC/?RTH%SEGRRV%‘%FO%

m Various challenges:

* Policies related (Control loss, competitors issue, recognition)

Uncertain funding for long-term legacy

Insufficient spatial and/or temporal coverage

Heterogeneous format, encoding and access
Lack of standard metadata
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In practice you most likely get this.... GROUP ON
EARTH OBSERVATIONS

Index of /aftp/data/radiation/solrad/abqg/2002/ Albuquerque

35.03796 -106.62211 1617 -7 version 1

: 3 s 2023 2 1 2 @ © 0.600 89.21 12.4 0 e.80 15.20 .20 43.00 0.504 ©.000 0.526 0.032

Name Last modified Size Description 2023 2 1 2 @ 1 0.17 89.36 10.5 @ .70 13.50 .20 43.00 ©.378 0.251 0.421 ©.000
2023 2 1 2 @ 2 0.033 89.50 9.10 e.10 12.10 .20 4300 0.504 0.126 0.421 0.000

€\ Parent Directory 5 2023 2 1 2 @ 3 0.050 89.64 7.60 .00 10.60 .20 43.00 0.504 0.000 0.421 8.015
2023 2 1 2 @ 4 0.867 89.77 6.30 0.0 0 9.10 .10 43.00 ©.378 ©.000 8.526 0.024

2023 2 1 2 @ 5 0.083 89.90 490 0.0 0 7.40 .10 4300 0.504 ©.000 0.421 0.009

[® abq02032.dat 2015-02-05 15:41 49K 2023 2 1 2 @ 6 0.100 90.80 330 0.00 5.90 000 4300 0.378 0.000 0.421 0.000
2023 2 1 2 @ 7 @.117 90.98 2.00 0.00 480 000 4300 0.504 0.000 0.210 0.000

5 2023 2 1 2 @ 8 0.133 91.16 0.8 0 0.00 3.80 000 43.00 0.378 0.000 0.316 0.000

® abq02033.dat 2015-02-:0515:47 59K 2023 2 1 2 @ 9 0.150 91.34 .00 -0.10 290 600 43.00 0.378 0.126 0.316 ©.000
2023 2 1 2 @10 0.167 91.53 -8.40 -0.60 2.40 .00 43.00 0.000 0.251 0.105 ©.000

(¥ abq02034.dat 2015-02-05 15:47 59K 2023 2 1 2 @11 0.183 91.71 -1.e 0 -0.8 @ 1.9 .00 43.00 0.378 0.000 0.210 0.000
2023 2 1 2 @12 0.200 91.89 -1.30 -0.8 0 1.80 000 43.00 0.000 0.000 0.000 0.000

: 2023 2 1 2 @13 0.217 92.67 -1.38 -8.80 1.60 .00 4300 ©.000 ©.000 0.210 ©.000

@ abq02035.dat 2015-02-05 15:47 59K 2023 2 1 2 @14 0.233 92.26 -1.30 -0.40 1.30 .00 4300 ©.000 0.377 0.210 ©.000
2023 2 1 2 @15 0.250 92.44 -1.3 0 0.00 110 000 43.00 0.000 0.000 0.000 0.000

[® abq02036.dat 2015-02-05 15:47 59K 2823 2 1 2 © 16 0.267 92.62 -1.3 @ 0.0 0 1.1 0 0.0 @ 43.0 0 0.000 0.000 0.000 0.000
2023 2 1 2 @17 0.283 92.81 -1.3 0 0.00 1.10 000 43.00 0.000 0.000 0.000 0.000

2023 2 1 2 18 0.300 92.99 -1.3 0 0.0 0 0.8 0 .00 4300 ©.000 ©.000 0.105 ©.000

@ abq02037.dat 2015-02-05 15:41 S9K 2023 2 1 2 @19 @.317 93.17 -1.3 0 0.0 0 0.7 0 .00 4300 ©.000 0.126 0.105 ©.000
2023 2 1 2 ©20 0.333 93.36 -1.3 0 0.6 0 0.4 0 000 4300 0.000 0.377 0.105 0.000

@ abq02038.dat 2015-02-05 15:41 59K 2023 2 1 2 @21 @.350 93.54 -1.30 0.8 0 0.40 000 4300 0.000 0.000 0.000 0.000
2023 2 1 2 @22 0.367 93.72 -1.30 0.8 0 0.4 0 000 43.00 0.000 0.000 0.000 0.000

2023 2 1 2 @23 0.383 93.91 -1.30 0.8 0 0.4 0 .00 43.00 ©.000 ©.000 ©.000 ©.000

@ abq02039.dat 2015-02-05 15:41 59K 2023 2 1 2 @24 0.400 94.09 -1.30 ©.30 ©.40 ©.60 43.00  ©0.000  ©.000  ©.000  ©.000
2023 2 1 2 @25 0.417 94.28 -1.3 0 0.20 0.40 000 43.00 0.000 0.251 0.000 0.000

B abq02040.dat 2015-02-05 15:41 59K 2023 2 1 2 ©26 0.433 94.46 -1.4 0 0.00 0.40 000 43.00 0.252 0.000 0.000 0.000
2023 2 1 2 @27 0.450 94.65 -1.8 0 0.0 0 0.4 0 .00 4300 0.126 ©.000 ©.000 ©.000

2023 2 1 2 @28 0.467 94.84 -1.8 0 0.0 0 0.4 0 .00 43.00 0.252 ©.000 ©.000 ©.000

[ abq02041.dat 2015-02-05 15:41 59K 2023 2 1 2 ©29 0.483 95.02 -1.6 @ 0.0 0 .40 .60 43.00 0.252 0.000 0.000 0.000
2023 2 1 2 @30 0.500 95.21 -1.4 0 0.00 0.40 000 4300 0.126 0.000 0.000 0.000

) 2023 2 1 2 @31 @.517 95.406 -1.3 0 0.00 0.4 0 000 43.00 0.000 0.000 0.000 0.000

B abq02042.dat 2015-02-05 15:41 59K 2023 2 1 2 @32 0.533 95.58 -1.3 0 0.0 0 0.4 0 .00 43.00 ©.000 ©.000 ©.000 ©.000
2023 2 1 2 @33 @.550 95.77 -1.3 0 0.0 0 0.4 0 .00 4300 0.126 ©.000 ©.000 ©.000

[ abq02043.dat 2015-02-05 15:41 59K 2823 2 1 2 © 34 0.567 95.95 -1.4 0 0.0 0 0.4 0 0.0 @ 43.0 0 0.252 0.000 0.000 0.000
2023 2 1 2 ©35 0.583 96.14 -1.6 0 0.00 0.40 000 4300 0.252 0.000 0.000 0.000

2023 2 1 2 ©36 0.660 96.33 -1.7 @ 0.00 0.4 0 000 43.00 0.126 0.000 0.000 0.000

B abq02044.dat 2015-02-05 15:41 S9K 2023 2 1 2 @37 0.617 96.52 -1.6 0 0.0 0 0.4 0 .00 43.00 0.252 ©.000 ©.000 ©.000
2023 2 1 2 @38 0.633 96.706 -1.4 0@ 0.0 0 0.4 0 000 43.00 0.252 0.000 0.000 0.000

@ abq02045.dat 2015-02-05 15:41 59K 2023 2 1 2 ©39 0.650 96.89 -1.4 0 0.00 0.40 000 4300 0.252 0.000 0.000 0.000
2023 2 1 2 040 0.667 97.08 -1.3 0 0.00 0.40 000 43.00 0.126 0.000 0.000 0.000

2023 2 1 2 @41 0.683 97.27 -1.30 0.0 0 0.4 0 .00 43.00 ©.000 ©.000 ©.000 ©.000

Bl aba02046.dat 2015-02-05 15:41 59K 2023 2 1 2 @42 ©.780 97.46 -1.30 ©.60 ©.40 ©.60 43.00  ©0.000  ©.000  ©.000  ©.000
2023 2 1 2 @43 0.717 97.64 -1.3 0 0.00 0.40 000 4300 0.000 0.126 0.000 0.000

* Mean of Access: FTP, HTTP  Format: *.dat, CSV
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Data Sharing and Data Management Principles C£O GROUP ON

EARTH OBSERVATIONS

FINDABLE ACCESSIBLE oé'é;i%,_.; REUSABLE
@ 72 o

« The FAIR Principles put specific emphasis on enhancing the ability of machines to
automatically find and use the data, in addition to supporting its reuse by individuals. »

@ DISCOVERABILITY @ ACCESSIBILITY USABILITY PRESERVATION CURATION
C-EO GROUP ON @ Encoding @ Preservation @ Review and processing
EARTH OBSERVATIONS
« GEO advocates broad and open data @ Documentation @ Verification @ Identifiers
policies and practices.
GEO Data Sharing Principles @ Provenance
promotes Open Data by Default, with
minimal time delay and cost. » @ Quality control
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Main motivation %O GROUP ON

EARTH OBSERVATIONS

Propose a methodology and associated guidelines

supported by free and open-source library and tools
(libinsitu) to transition towards full FAIR principles

Implementation for in-situ measurements

& (A, ®
& 43 y,
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General approach

Consider a practical data workflow

Eo GROUP ON

EARTH OBSERVATIONS

(== e— 02 =%
T — Rt
8 ) —— | :;‘9

HH =" o
Raw data from Open standard encoding Agnostic access
data logger and access protocol

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles

Dissemination
search & discovery



General approach

Consider a practical

data workflow

&O GROUP ON

EARTH OBSERVATIONS

(==
g

Raw data from
data logger

R

,

“Metadata and data
should be well-described”

03/06/2024

lllllq

Illllq

lllllq

Open standard encoding
and access protocol

A

ACCESSIBLE

“User needs to know how data
and metadata can be
accessed”

Agnostic access

OPERABLE
%35
“Data need to

interoperate with
applications”

Data sharing of in-situ measurements following GEO and FAIR principles

Dissemination
search & discovery

F

FINDABLE

“Metadata and data should
be easy to find”



€O GROUP ON

EARTH OBSERVATIONS

General approach

Consider a practical data workflow

(==
g

Raw data from
data logger

i
L

“Metadata and data

should be well-described”

NetCDF format with

CF Conventions

03/06/2024

Open standard encoding
and access protocol

73

“User needs to know how data
and metadata can be
accessed”

Thredds Data Server

e
o- m N
Qs 5 ‘@
- " ;
oo @
¢ —

Agnostic access

INTER-
OPERABLE
o
COS
PR

WS

“Data need to
interoperate with
applications”

Open Source Clients

(Desktop, Web,...)

Data sharing of in-situ measurements following GEO and FAIR principles

Dissemination
search & discovery

F

“Metadata and data should
be easy to find”

GEO Portal and GEO

Knowledge Hub



Operational Pipeline

%o GROUP ON

EARTH OBSERVATIONS

libinsitu enables a 100% FAIR approach for in-situ measurements

03/06/2024

Hosting;:
Thredds /
OPeNDAP

Data sharing of in-situ measurements following GEO and FAIR principles

’-



www.libinsitu.org : a free an open library (BSD 2-Clause License)

@ GROUP ON

EARTH OBSERVATIONS

Q A python library for formatting, analyzing and distributing heterogeneous in-situ data.

REUSABLE

* Python functions and CLI utilities: .

Next

* Explore & query NetCDF files * Config files (no more Python code required)
—\ . - .
l(/ k= EXxport to various formats * Docker (libinsitu+thredds+Web App)
*  (CSV, JSON, text, pandas Dataframes) * Interactive QC flags for Copernicus CAMS Service
* Flag data with quality checks
* Produce graphs for visual quality control
“ LibinSitu | | | | ;nsn:-.:m:::::::::y\omw-mou :sw::::um»osoayn-w#amnmw ” |
A python library for formatting, ing and distributing g in-situ data. ::;::;:::If:::w:«mommamm mmm-iwomm’:’ C:Whm‘:‘:_ 2
p— @ In-situ convention Quality control for solar data

Whie developed primarsy for solar measurements. this 100! & Generic enough 1o be used in other domains.

libinsitu also provides specific tools for solar measuroments, ik the compusing and embedding quality control flags and

generating graphs %o chock visually the control of data.

This lrary is developpod by the OIE cantee of Mines Paris PSL.

U Setup

Roinsity is dstriouted as 8 Python package and can be
instalod with pip

 Example notebooks

Wo provide exameies notebooks 1o demonstrate he Usage
of the python AP1L

03/06/2024

dedicated toois 1 compute and embed QC

We propose a standard, based on the CF ind
Attribuse Convention for Rata Discovery, dedcated to time
series of individual stations, %o further enhance

interoperabiity.

& Documentation

Ktvnsity comes with full documantation of the python AP|
and command line interface (CLY)

/> Source code
+ Mailing list
Kinsit i open source, hosted on our Gitlab
Pioase subscribe 10 the maling list for suppont, comments
and news

Solar-insilu @ groures. mines-pacstech.ir

Data sharing of in-situ measurements following GEO and FAIR principles

flags in output files and generate graphs for visual control
of dat

P 3
]

A& Acamedic paper

We publshed an aCaJEMIC DAOE! Cescrng the prncHes
and mehodology behind ixrsitu
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http://www.libinsitu.org/

Thredds Server: hosts ground-based in-situ measurement GED vovron

EARTH OBSERVATIONS
Q * OPeNDAP standard remote query —
* 10 Networks E

ENERBY

e 320 stations - 1992-2022 - Minutes Dataset Size Last Modified

a In-Situ

sl CF-NetCDF storage 11 times average P
“ﬁ lower (68GB | 6GB) than raw CSV -

@ enerMENA/

D ESMAP/

_ a NREL-MIDC/
Catalog 9/ htm!
Dataset: SOLRAD/SOLRAD-TLH.nc Ci SAURAN/

« Data format: netCOF a

* Data size: 554.5 Kbytes OLRA

« Data type: STATION

« ID: solrad-stations/SOLRAD-TLH.nc a 2T AR

;;;; \r AU

Documentation:

* summary: The SOLRAD Network is for g Surface the C: United States, in Collaboration with NOAA's SURFRAD SURFace RADiation Budget Measurement Network. For background mfovmabonon
the SOLRAD Network, see: B, B. Hicks, J. J. DoLus- D. R. Matt, (1996) ThoNOMI zeqratedSurboaIrradnamsmay(ISIS)ANewSudauRadwlmMommProgmmB lietin of the American Metecrological Socie!
Volume 77, Issue 12, December 1996 pp. 2857-2864.

« hites/gml.noaa.gov/grad/solrad!

Contributors:

« Dr. Yves-Marie Saint-Drenan (Principal Investigator)
« Prof. Philippe Blanc (Principal Investigator)
« Lionel Menard (Data Manager)

Keywords:

* MINES ParisTech (DIF)

* Webservice-Energy (DIF)
« Thredds (DIF)

« TOS (DIF)

» NetCDF (DIF)

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles 11



Open source Web and Jupyter applications - The WOW effect !

0 On-the-fly requests to Thredds via OPeNDAP

@ oW et Bt X ~

INTER- «-ioc of8= -k 9 Lt moDu@=
OPERABLE W@Tu  @Abost  DataNetwork Avalabilty - Q. o Logout (instu_si)

m i £ N 3 ; 5 BSRN / Magurele (MARS) [INO]
-1 -+ A

ﬁ@ - i . | I Y et

Metadata :
Info URL: https /fbsrn awi de/

range: 01 May 2021 00:00 -» 01 Ad 2022 00:00

resolution : 60 seconds

show all
Variables :

GHI[W m-2]

OHl

DHIW m-2]

OHI

BNI[W m-2)

o

T2[x)

2

RH[1]

RH

P[Pa)

»

K R R R R R

%o GROUP ON

EARTH OBSERVATIONS

Open source Web App:
http://viewer.webservice-energy.org/in-situ/

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles
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http://viewer.webservice-energy.org/in-situ/

Open source Web and Jupyter applications - The WOW effect ! GED vovron

EARTH OBSERVATIONS

0  Dynamic graphical display

INTER-
OPERABLE
Q@ [ GHi [undefined)

Dec 28, 2018, 12:04:00 pm
@
I8 B GHI [undefined]: 410,188

Carpentras [ GHI

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles 13



Client Web open source — L'effet Waouh !

INTER-
OPERABLE

@ GROUP ON

EARTH OBSERVATIONS

Dynamic acces to metadata and subseting (Time and variables)

Network Metadata
Station Metadata

Other

id: BSRN-CAR
title: Timeseries of Baseline Surface Radiation Network (BSRN). Station : Carpentras

summary: Archive of solar radiation networks worldwide provided by the Webservice-Energy initiative
supported by MINES Paris PSL. Files are provided as NetCDF file format with the support of a Thredds
Data Server.

keywords: meteorology, station, time, Earth Science > Atmosphere > Atmospheric Radiation > Incoming
Solar Radiation, Earth Science > Atmosphere > Atmospheric Temperature > Surface Temperature > Air
Temperature, Earth Science > Atmosphere > Atmospheric Pressure > Sea Level Pressure
keywords_vocabulary: GCMD Science Keywords

keywords_vocabulary_url: https://gcmd.earthdata.nasa.gov/static/kms/

record: Basic measurements (global irradiance, direct irradiance, diffuse irradiance, air temperature,
relative humidity, pressure)

featureType: timeSeries

cdm_data_type: timeSeries

product_version: libinsitu 1.4.dev19+gfaabd43.d20230118

Conventions: CF-1.10 ACDD-1.3

publisher_name: Lionel MENARD, Raphael JOLIVET, Yves-Marie SAINT-DRENAN, Philippe BLANC
publisher_email: lionel.menard@mines-paristech.fr, raphael.jolivet@mines-paristech.fr, saint-
drenan@mines-paristech.fr, philippe.blanc@mines-paristech.fr

publisher_url: https://www.oie.minesparis.psl.eu/

publisher_institution: Mines Paristech - PSL

creator_name: Thierry Duprat (thierry.duprat@meteo.fr)

institution: Meteo France

creator_email: Dr. Amelie Driemel (https://www.awi.de/ueber-uns/organisation/mitarbeiter/amelie-
driemel.html)

Meta-data : BSRN / Carpentras [CAR] X

CSV/JSON

Date range

from 01/08/1996 () to 01/01/2019

Resolution

|15 minutes v|

Variables

GHI (GHI)
DHI (DHI)
BNI (BNI)
T2 (T2)
RH (RH)
P (P)
QC (QC)

Meta data

Include header with meta data
(may cause issues with CSV for some readers)

786048 samples

Download JSON Download CSV

)

14



Open source Web and Jupyter applications - The WOW effect !

GROUP ON

EARTH OBSERVATIONS

Access to open source Jupyter Notebook QC procedure available on GitHub

lmhmmwwwwmmmw

LN . T8¢
lNTER @ Ouresrmccomaniy. x| + b
OPERABLE e e O 8 Miosigthub.comjoie-mines-paristechiEA_PVPS_T18_QC_pynb/blobimasterf0d_Valdstic: &> €3 ® &£ D &

&

|

03/06/2024

_ = — _— == —=}

JEA_PVPS_T10_GC_pynb/0d_) ipynb at master - oi

PVPS_T16_0C_pyed - GitHub

n

9. Comparison of the daily maximal values
[Following an evaluation procedure from Plerre Ineichen,)

fig, axs = plt.subplots(2,1, figsizes(16,12))

SOLarDF_15nin ({"GHI_CARS, "GMI_bsrn' }] . resample(*50° ) max( ), plot(ax=axs (0] marker="0")
axs (0], set_xlabel('Time')
axs (0] .set_ylabel( ‘Maximm value of 15-ain GHI over 5 days [w/m2]')

SolarDF_15ain[{ 'BNI_bsrn’, “SNI_CAMS'}).resansple( 50" ) . max().plot{ax=axs (1], marker=‘e")
axs [1]. 5ot _xlabel(Time')
axs 1], 3¢ty label( "Maximwm value of 15-min ONT over 5 days (w/e2l')

Text(0, 0.5, ‘Maximem value of 13-min ONI over S days [w/m2]')
| ] r

=i " 1
A . )
! ®0 A " w |
- fJ r
E T I d ."\v #
;g o Npo? ot
i,

u - ~ = .,

B
8

e w*w WW«W

2

¥

M vakan of 13-min NS over 3 darys (W]

- e CANS
- .

- M -
2008 006
Tere

10. Heatplot showing the dependence of the bias on the solar elevation and clearness index
(Folowing an evakuation procedure from Elke Lorenz)

SolarDF_15ain|"4CHI_CANS_BSAN'|sSolarDF_15min, GHI_CANS-50larOF_15ain.GHI_bsrn
SolarDF_15min[*d8NI_CAMS_BSRN" ) ~SolarDF_YSmin. BNI_CAMS-SolarDF_1Smin. BNT_bsrn
$01arOF_15min["Class_Gamaas*|wep. round(SolarDF_15ain["Gasnas"]/5)e5
SolarOF_15min["Class_KT_cass"|w0p. round(SolarDF_15ein[“KT_caws"]/0.05)+0.05

plt.figure(figsize = (16,10))

df = SolardF_15ain{index] .pivet, m\.nn«.. Class_GassaS', colusnss'Class KT_cass', valoess'dCHI_CAMS_BSRN', aggfuncen.sesn)

sns.heatasp(df, snnst=Tree, 30, veax=30, Cantersd,caapesns.diverging salette(28, 229, nm200),squaresfalse,\
chor_tws={*label's "B1as of “Cans Rad (w/aal'h)

Data sharing of in-situ measurements following GEO and FAIR principles

Quality check for station IEA-PVPS / Carpentras [CAR]

DNI (W/m2) GHI (W/m2)

DIF (W/m2)

1000

500

600
400
200

Time of the day

Time of the day

f the day

GHIW/m2

DNIW/m2

DIFW/m2

1500 {BSRN 1C GHI: 0.00% / 0.00% 14 4BSRN-2C : 0.00%
12 4
1250 4
~ 104 =
1000 -
g 08 4
750 4 =
g 064
500 04 4
250 4 i 02 4
0- .‘ 00 T T T T
200 400 600 800 1000 1200 20 40 60 80
Top of atmosphere (TOA) (W/m2) Solar zenith angle (*)
1500 4BSRN 1C DNI: 0.00% / 0.00% SERI-kn : 0.00%
08 4
1250 4
= 06
z
8
£ 044
z
o
0.2 4
00+
200 400 600 800 1000 1200 000 025 050 075 100 125 150
Top of atmosphere (TOA) (W/m2) GHITOA (-)
1500 JBSRN 1C DIF: 0.00% / 0.00% 150 {SERIK : 0.05%
1250 125 4
1000 - 0 -
I
750 L
o
500
250 4
0 T
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Dissemination: GEO Knowledge Hub and GEO Portal

* Metadata records on GEO community catalogue webservice-energy
« Harvested by GEO Portal (DAB)

 GKH Package
m Webservice-Energy Catalogue Q Rechercher Q@ Visualiser

Q Retour a la recherche < Précédent  Suivant >

Data sharing of in-situ measurements following GEO and FAIR
principles in the solar energy sector.

In-situ measurements are key for many sectors. In the Earth Observation (EO) domain they are of
paramount importance often in conjunction with other EO data including numerical models and
satellite, notably for calibration, data fusion and validation. Historically EO in-situ measurements
mostly come from static local sensors including thermometer, anemometer, pyranometer, etc.
Recently emerged via dynamic and mobile sensors in the scope of the Internet of Things (loT) and
crowdsourcing including citizen science. Whether static or dynamic, and considering any type of
physical observations, they share the common concept of geo-location.

Indeed, any EO in-situ measurements are bind with a geo-location expressed in latitude, longitude and
altitude for any place on Earth. However, despite their importance, finding and accessing in-situ
measurements is often difficult if not impossible. Moreover, when findable and available, they often
lack of common standard procedures to properly identify and characterize their characteristics:
provenance, IPR, quality / fitness for use as well as the characterization of the type and the content of
the included measurements. This is often the case in the renewable energy sector and more precisely
in the solar energy domain.

In that context, this paper aims at showcasing a concrete example of data sharing of EO in-situ
measurements following GEO and FAIR principles from various networks of ground-based stations
providing high temporal lution in-situ r ments in the solar domain for decades.

The underlying question of data formatting and dissemination of solar resource data is one of the
activities of the Task 16 of the PVPS program of the AIE.

Web-based application is available here: http://viewer.webservice-energy.org/in-situ/

Philippe Blanc, Raphaél Jolivet, Lionel Menard, Yves-Marie Saint-Drenan. Data sharing of in-situ
measurements following GEO and FAIR principles in the solar energy sector.: An end-to-end

e Do b N S P S ik o A s o e S Y Sl A e i O o B e B e B i

Propulsé par GeoNetwork 4.0.5.0 A propos 0 Github APl

03/06/2024 Data sharing of in-situ measurements following GEO and FAIR principles

GROUP ON
EARTH OBSERVATIONS
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Q Etendue spatiale

¥ Mots clés
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 Partager
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Dissemination: GEO Knowledge Hub and GEO Portal GED vovron

_ _ EARTH OBSERVATIONS
G « Metadata records on GEO community catalogue webservice-energy

« Harvested by GEO Portal (DAB)

- - GKH Package
FINDABLE

Data sharing of in-situ :: g > B o @

measurements following GEO a...
(Drganisation: Webservice Energy Cataieq] m S S
In-sity measurements are key for many

sectors. In the Earth Observation (EO) domai_

Data sharing of in-situ measurements following GEO and FAIR principles in the solar energy sector. @& $700 = ey

In-situ measurements are key for many sectors. In the Earth Observation (EQ) domain they are of paramount importance often
in conjunction with other EQ data induding numerical models and satellite, notably for calibration, data fusion and validation.

Histoncalfy EO in-situ measurements mostly come from static local sensors including th p
ete. Recently emerged via dynamic and mabile sensors in the scope of the Tnternet of Things (ToT) and crowdsourcing including

See more (3)

©00

Sources: GEOSS (1) ~

SEE ALSO
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Dissemination: GEO Knowledge Hub and GEO Portal GED vovron
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science. Whetherstahcotdynamtc andconstdemganytypeolphysulobservm they share the common concept of geo-location.

Indeed, any EQ in-situ measurements are bind with a geo-location expressed in latitude, longitude and altitude for any place on Earth. However, despite their importance,

finding and accessing i-situ measurements i oten difficult if not impossible. Moreover, when findable and available, they often lack of common standard procedures to Engagement Priorities
properly identify and ch: ize their i [ IPR, quality / fitness for use as well as the characterization of the type and the content of the included

measurements. This is often the case in the renewable energy sector and more precisely in the solar energy domain.

In that context, this paper aims at showcasing a concrete example of data sharing of EQ in-situ measurements following GEO and FAIR principles from various networks of
ground-based stations providing high temp ion in-situ in the solar domain for decades.

The stion of data f

ing and dissemination of solar data is one of the activities of the Task 16 of the PVPS program of the AIE.

ying g )

Download the full document here: hitps://doi.org/10.23646/AC2M-8504

Presentation during EuroGEO Workshop 2022: Data sharing of in-situ measurements following GEO and FAIR principles in the solar energy sector, Lionel Menard (MINES
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Final wrap-up @ GROUP ON

EARTH OBSERVATIONS

* libinsitu ! Open, free, documented and exemplified: www.libinsitu.org

* FAIR and GEO consistant and efficient pipeline

e Storage, download, remote request, extract specific time range, specific parameters,...

 Thredds server (NetCDF-CF) is currently supporting:

« Validation of Copernicus products: CAMS Radiation and CAMS Mc-Clear
* On-going discussion with in-situ network providers: BSRN, SKYNET, WMO, SAEON, PV-Live

* Replicable for any type of in-situ measurement !

 Marine Radioactivity Information System (MARIS) community

* Free and open working paper: https://doi.org/10.23646/AC2M-8504

« 509 Views and 146 Downloads (As per 2024-05-31)

Dialog engagement via a free and public mailing-list:

https://groupes.minesparis.psl.eu/wws/info/solar-insitu
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