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Contexte

I'OSU Pytheas a un ensemble de stations
meétéo réparties sur le pourtour de la
région marseillaise

l'ile du Frioul , la chaine de I'Etoile, la station

marine d'Endoume (Marseille littoral), Toulon,
& St Michel I'Observatoire

Selon leur configuration ces stations

metéo génerent des seéries temporelles de

divers parametres meétéorologiques

- température, pression, humidité,
direction, du vent, vitesse moyenne du

vent, vitesse des rafales, radiation
solaire, précipitations etc...
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Contexte

* Ces données meéteo sont tres utiles pour le forcage de modeles
numeériques développés dans I'OSU, aussi il est apparu intéressant

- d'en faciliter la centralisation, I'acces et la mise a disposition de
maniere interopérable

— On a voulu les faire servir par istSOS (et Erddap)
* Développements d’'un ensemble de scripts Python pour extraire les

données brutes depuis les fichiers bruts des stations méteo et les
reformater en fichiers CSV

— ces fichiers CSV sont alors mis au format pour I'application istSOS et
I'application Erddap avec un header conforme au données mesurees
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Rappel SOS

Le standard SOS de 'OGC est applicable aux cas d'utilisation dans lesquels les
données des capteurs doivent étre gérées de maniere interopérable.

SOS définit une interface de service Web qui permet d'interroger
- les observations,
- les métadonnées des capteurs

SOS définit les moyens d'enregistrer de nouveaux capteurs et de supprimer les
capteurs existants.

SOS définit également les opérations permettant d'insérer de nouvelles
observations de capteurs.



https://www.ogc.org/standards/sos

Rappel du vocabulaire SOS

ObServed Property = “Wind_Speed’ Phenomenon-Time

Refun \
Feature of Interest 23 mis  16.9.2010 13:45
\ \‘ uom

. (Sensor)

_ " Procedure (ID = "DAVS

Observation

Figure 2 - Source : OGC® Best Practice — Schema of Observations and Measurements

Service ~ un projet

Offering ~ regroupement
de capteurs

Procedure ~ 1 capteur

Observed property = 1
mesure d’'un parametre

0
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Rappel IstSOS

* IStSOS : http://istsos.org/

= From your SENSSOR to your SERVER... From your SERVER
to your USER

- https://www.supsi.ch/ist = Institut des Sciences de laTerre

* Université (SUPSI) : Scuola universitaria professionale della
Svizzera italiana

- o5 &

SOS Standard Administration GUI RestFul API
Offer your data according to the Administer your sensors and your Use a complete API for accessing
Sensor Observation Service standard data with a comfortable interface. functionalities to makes it easy for

from Open Geospatial Consortium. new clients to use istSOS application.



http://istsos.org/
https://www.supsi.ch/ist

Configuration

» Création d’un Service «_meteorologie » ~ un projet

Server Services- Data Management

o L

About istS0OS Status

Database Service provider Service Coordinates MQTT Publisher GetObservation Proxy New servic
identification system Configuration Configuration
summary of istSOS instances and run-time status
Service - Features Of Ini -l Offerings - Procedures | Observed Prog vl Availahility vl Database = GetCapabilities = DescribeSensor - GetObservation - GetFeatureOfint - InsertObs:
htmnet 17 4 17 17 up active @ @ @ Q @
metearologie 3 2 3 14 up active a a a @ a
emso 0 2 0 15 up active @ @ @ @ @
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Configuration « offering »

* Dans le service « meteorologie » : Création d'un « offering » =
groupe de capteurs
berver | Services+ Data Management

.
i®
i

| g

Database Service Service Coordinates MQTT GetObservation Proxy foermgs Procedures
provider identification system Publisher Configuration Configuration

Virtual
Procedures pro

eteorologie > Offerings editor

Offerings | Offering-Procedure memberships

New Remove selected
Name ~ Description ~ Procedures

~ Expiration

Meteo_OSU_Pytheas stations metéorologiques de 'OSU Pytheas 3

temporary temporary offering to hold self-registered procedure... 0

Offerings
Name: | Meteo_OSU_Pytheas

Description: ‘stations météorologiques de 'OSU Pytheas

Expiration: |

Visibility: enabled




Configuration : procedure

» Création des procédures =~ capteurs =~ stations de mesures

Server |Services» Data Management

Database Service Service Coordinates MQTT GetObservation Proxy
provider identification system Publisher Configuration  Configuration

Offerings Procedures

Virtual Observed
Procedures procedure properties

meteorologie > Procedures

“lick on procedure name to edit

Delete selected |

Name ~  Description + Sensor Type ~ Offerings ~ Observedproperties ~ BeginPosition

metaorologie_climed meteorologie locale chaine Etoile insitu-fixed-point Meteo_OSU_Pytheas air-temperature [*C], air-wind-speed [...  2021-11-15T02:00:00+0200
meteorologie_endoume meteorologie locale Endoume insitu-fixed-point Meteo_OSU_Pytheas air-temperature [*C], air-wind-speed [...  2021-03-08T01:00:00+0200
meteorologie_toulon meteorologie locale Toulon insitu-fixed-point Meteo_OSU_Pytheas air-temperature [°C], air-wind-speed [...  2015-08-27T12:36:00+0200
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(@‘U‘fhfiguration

e

meteorologie > Edit procedure

Procedures

Virtual
Procedures

Procedure:

~— General info
Sensor 1D: 67675f46cfa511echabef6362¢c4817h1
Name: ‘ meteorologie_endoume
Description: ‘meteorolog\e locale Endoume
Keywords: ‘meteorolog\e Endoume

— Classification

System type: ‘msilu-ﬁxed-pomt
Sensor Type: ‘statinn meteo Endoume
— Location
FOI name: ‘meteo_climed_endoume
EPSG: |4326
Coordinates:  X: [5.3474 | v:[43.280769 | z:[2
~ Outputs
Name ~ Description ~ Definition * Uom From > To
precipitation_cumul_1h urn:ogc:def:parameter:x-istsos:1.ocm...  mm
air-pressure urn:ogc:def:parameter:x-istsos:1.0:m...  hPa
air-dew-point urn:ogc:def:parameterx-istsos:L.ocm...  °C
air-gust-speed urn:ogc:def:parameterx-istsos:1.0cair...  mJ/s

. observed properties
Creéation des différents parametres mesurés par stations

L a8

Database Service Service Coordinates MQTT GetObservation Proxy
provider identification system Publisher Configuration Configuration

ité
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Fichiers météo bruts

Depend des # date, time, temperature[C], humidity[%]
I 2022-06-05,00:00,25.8,62,168.1,1016.0,
Stat|0ns de 2022-06-05,01:00,24.4,72,19.

dew point[C], sealevel pressure[hPa], avg wind speed[m/s],
3.3,102,0.0
2.3,112,0.8
0.4,114,0.0
0.9,110,0.0
.6,187,08.8
.6,195,0.08
.7,224,0.8
.3,149,0.6
.8,51,0.8
.8,284,0.0
2,255,B B

mesures . 2022-06-05,02:00,23.4,79,19.

3 2022-06-85,03:00,23.1,82,19.
Formats tres 2022-06-85,04:00,22.6,85,19.

5.

7.

7.

6.

T4 AN - 3
variés a traiter  HErEECENCERCEINN:CINED 4.
3.

2.

0.

1.

4.

%
3
4
2,
=
6?
5f
BF
5
7
9
3]

2022-06-05,06:00,20.7,92,19.
en Python 2022-06-05,07:00,20.8,92,19. ,
P 2022-06-05,08:00,21.2,91,19.

2022-806-85,09:00,21.1,91,19.
2022-06- BE IB:BB 29.5 92 19.

‘L.HLMM-IE-UG\"--JI—‘I—‘I—‘I—"-

pot@meteo-osu:~# cat /mnt/meteo- datafcllmedf2B22 Bﬁ BS!CRSBBB 2B22B6@5 1930. txt
'TOAS","8395", "CR3086","8395", "CR3000.5td.32.05", "CPU: CR3BBB_f1na1_U4 CR3","4732","Tablel"
'TIMESTAHP”,“RECDRD”,“PTemp“,”RH“,“AirTC”,“pyr_en”,“WD_deg”,”ws_mﬁ“,”PhCount_SBm_borne?“,”PhCount_SBm_borneg”,”PhCount_zﬁm“,“PhCount_Sm“,“PhCount_Sm
Permitivity 41 2 12","TH20 41 2 12","Permitivity 63 2 13","TH20 63 2 13","Permitivity 63 1 14","TH20 63 1 14", "Permitivity 3@ 2 15","TH20 38 2 15","|
itivity EXT2 16","TH20 EXT2 16","Permitivity 30 1 17","TH20 30 1 17","Permitivity 34 1 18","TH20 34 1 18","Permitivity 4@ 1 21","TH20 40 1 21","Per
vity 34 2 22" "TH20 34 2 22","Permitivity 41 1 23","TH20 41 1 23","Permitivity 46 2 24","TH20 40 2 24", "Permitivity 39 1 25","TH20 39 1 25","Permit
y 39 2 26","TH20 39 2 26","Permitivity 62 2 27","TH20 62 2 27","Permitivity 62 1 28","TH20 62 1 28"

ITS“ IIRNII ”“r““r““r”” Ww owmm ””r““ ““r“” ”“r““r““r”” ““r““ ””r““ ““r“” ”“r““ ““r”” T ””r““ ““r“” ”“r““ ““r”” nE BN ””r““ ““r““ nm

e, "smpt, "smp®, "Smp", “Smp” “Smp","Smp","Smp","Smp", "Smp", "Smp", "Smp","Smp", "Smp", “Smp” “Smp","Smp","Smp","Smp", “Smp” “Smp","Smp","Smp","Smp", "Smp
bmp*" , "Smp" , "Smp" , "Smp" , “Smp" , "Smp" , "Smp" , "Smp" , "Smp" , "Smp" , “Smp" , “Smp" , “Smp" , "Smp" , "Smp" , "Smp" , "Smp"

'2022-06-05 19:30:00",19122,25.86,56.42,22.24,-789.2,NAN,0.009,7999,-16.45,-16.45,-16.45, -16.45, NAN, NAN, NAN , NAN , NAN , NAN , NAN , NAN , NAN , NAN , NAN, NAN, NAN, |
NAN, NAN , NAN , NAN , NAN, NAN, NAN, NAN, NAN , NAN, NAN , NAN, NAN , NAN , NAN , NAN

'2022-06-05 19:45:00",19123,24.73,59.15,21.52,233.7,NAN,0.817,7999,-16.45,-16.45,-16.45,-16.45, NAN, NAN, NAN, NAN , NAN , NAN, NAN , NAN, NAN , NAN, NAN , NAN , NAN , N,
AN, NAN, NAN , NAN , NAN , NAN, NAN , NAN , NAN , NAN , NAN, NAN , NAN, NAN , NAN , NAN

oot@meteo-osu:~# ||




Format CSV pour IstSOS

0o time:iso8601 o meteotairtemperature ooc:meteo:airhumidity ooc:meteo:precipitation_cumul_6mn sooc:meteo:solarradiation ooc:airwind:direction ooc:meteo:air:wind: speed ooc:airgust:spees
2022-06-06T00:00:00.000000+0000 21.5 66 0 0 0 0 -999.99
2022-06-06T00:06:00.000000+0000 21.2 67 0 0 0 0 -999.99
2022-06-06T00:12:00.000000+0000 21 68 0 0 0 0 -989.99
2022-06-06T00:18:00.000000+0000 20.8 70 0 0 50 0.5 -989.99
2022-06-06T00: 24:00.000000+0000 20.6 70 0 0 0 0 -999.99
2022-06-06T00:30:00.000000+0000 204 71 0 0 0 0 -999.99
2022-06-06T00:36:00.000000+0000 20.3 71 0 0 0 0 -999.99
2022-06-06T00:42:00.000000+0000 20.3 71 0 0 110 0.7 -999.99
2022-06-06T00:48:00.000000+0000 20.2 72 0 0 140 0.8 -999.99
2022-06-06T00:54:00.000000+0000 20 71 0 0 120 0.5 -989.99
2022-06-06T01:00:00.000000+0000 19.8 71 0 0 350 0.5 -989.99
2022-06-06T01:06:00.000000+0000 18.7 72 0 0 320 0.5 -999.99
2022-06-06T01:12:00.000000+0000 18.7 72 0 0 290 0.7 -999.99
2022-06-06T01:18:00.000000+ 0000 19.8 73 0 0 270 0.8 -999.99
2022-06-06T01:24:00.000000+0000 18.7 72 0 0 310 0.6 -999.99
2022-06-06T01:30:00.000000+0000 18.6 72 0 0 60 0.9 -999.99
2022-06-06T01:36:00.000000+0000 19.5 72 0 0 60 1.2 -989.99
2022-06-06T01:42:00.000000+0000 18.4 73 0 0 60 11 -999.99
2022-06-06T01:48:00.000000+0000 19.5 74 0 0 90 0.9 -999.99
2022-06-06T01:54:00.000000+0000 19.6 75 0 0 100 1 -999.99
2022-06-06T02:00:00.000000+0000 19.6 76 0 0 80 0.9 -999.99
2022-06-06T02:06:00.000000+0000 19.6 75 0 0 70 0.8 -999.99

Le libellé des colonnes = URN complet observed properties déclarées dans istSOS
urn:ogc:def:parameter:x-istsos:1.0:meteo:air:temperature ﬂ (




Libellé des colonnes = Observed properties

Server |Services~| Data Management

Database Service Service Coordinates MQTT GetObservation Proxy Offerings Procedures Virtual New
provider identification system Publisher Configuration Configuration Procedures procedure

Observer
propertie

meteorologie > Observed properties

New Re e selecte
Name v Definition ¥ Description ~ Procedures + Constrain
air-dew-point urm:ogc:def:parameter:x-istsos:1.0:meteo:dew:point dew point - point de rosee meteorologie_endoume -
air-gust-direction um:ogc:def:parameter:x-istsos: 1.0:airgust:direction direction maximale associée a la rafale meteorologie_toulon -
air-gust-speed urn:ogc:def:parameter:x-istsos:1.0:airgust:speed gust speed - vitesse des rafales de vent meteorologie_endoume, meteorologie_toulon -
air-heatindex urn:ogc:def:parameter:x-istsos:1.0:meteo:air:heatin. .. =
air-humidity um:ogc:def:parameter:x-istsos:1.0:meteo:airhumidity  absolute humidity relative at 2m meteorologie_climed, meteorologie_endoume, mete... From: 0/
air-pressure um:ogc:def:parameter:x-istsos:1.0:meteo:air:;pressure  air pressure at sea leve| meteorologie_toulon,meteorologie_endoume -
air-rainfall um:ogc:def:parameter:x-istsos: 1.0:meteo:air:rainfall liquid precipitation or snow water equivalent From: O
air-temperature urn:ogc:def:parameter:x-istsos:1.0:meteo:air:tempe...  air temperature at 2 meters above terrain meteorologie_endoume, meteorologie_climed mete...  From: -4
air-wind-direction urn:ogc:def:parameter:x-istsos: 1.0:air:wind:direction direction of the wind meteoralogie_climed, meteorologie_toulon,meteoral...  From: 0/
air-wind-speed um:ogc:def:parameter:x-istsos:1.0:meteo:airwind:s...  wind speed at 1 meter above terrain meteorologie_endoume, meteorologie_toulon,mete._.. From: 0
air_pressure_station_level um:ogc:def:parameter:x-istsos:1.0:meteo:air:pressu...  air pressure at station_level meteorologie_toulon -
precipitation_cumul_1h um:ogc:def:parameter:x-istsos:1.0:meteo:precipitati...  Cumul précipitation 1H meteorologie_endoume -
precipitation_cumul_6mn urn:ogc:def:parameter:x-istsos:1.0:meteo:precipitati...  cumul precipitation sur 6mn meteorologie_toulon -

1 T R S R - e o




Insertion des données dans la BD i1stSOS

cd /usr/share/istsos/

# python3 ./scripts/csv2istsos.py —user admin -password
'trabaja' —s meteorologie -o Meteo_OSU_Pytheas -p

meteorologie_toulon -u http://istsos.osupytheas.fr/istsos -w
/meteo/istsos/meteorologie_toulon_20220516234500.dat

-S : le service (=projet meteo = meteorologie)
-0 : I'offering (groupe de capteurs = Meteo_OSU_Pytheas )

-p : la procédure (= un capteur = une station météo meteorologie_toulon)

-w : le fichier CSV a insérer

- meteorologie toulon_ : nom de la procédure_<derniere_date>
- 20220516234500.dat : derniere date d’'observation dans le fichier
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Server Services- |Data Management

iIStS@S

Data Editor Data Viewer

Service: ‘ meteorologie |V

Offering: ‘ Meteo_OSU_Pytheas |v

Procedure: |meteorologie_toulon  |v|
Add

o meteorologie clifEdl [ [x

meteorologie:Meteo 05U Pytheas

Fr:2021-11-15T060:00:00.0000002

To:2022-06-06T23:45:00.0000002

air-humidity (%)
air-temperature (°C)
solar-radiation (W/m2)
air-wind-direction (degree)

air-wind-speed (m/s)

Aggregation: no

o meteorologie enddild[ | [F] X

meteorologie:Meteo 0SU_Pytheas
Fr:2021-03-07T23:00:00.0000002
To:2022-06-06T23:45:00.0000002
air-wind-speed (m/s)
air-wind-direction (degree)
air-temperature (°C)
air-humidity (%)
air-gust-speed (m/s)
air-dew-point (°C)
air-pressure (hPa)
precipitation_cumul_1h (mm)

Aggregation: no

o meteorologie toulEd{T [T][3d

meteorologie:Meteo 0SU_Pytheas
Fr:2015-08-27T10:36:00.0000002
To:2022-06-06T23:54:00.0000002
solar-radiation (J/m2)
air-pressure (hPa)
air-gust-speed (m/s)
air-humidity (%)
air-temperature (°C)
air-wind-direction (degree)
air-wind-speed (m/s)

From: |2022-05-31 =] L

To:[2022-0608  [F[00:00 || Property: [ai-temperature [¥[Line ¥ | [potied 2

30

25

20

15

urn:ogc:def:parameter:x-
istsos:1.0:meteo:air:temperatur

air-temperature
| — meteorologie endoume — meteorologie toulon

2022-05-31 2022-05-31 2022-06-01 2022-06-01 2022-06-02 2022-06-02 2022-06-03 2022-06-04 2022-06-04 2022-06-05 2022-06-05 2022-06-06

Day Week

7 5
Show CSV e = ___ZBrignoles a
Date meteorologie_clit QI meteorologie_en QI meteorologie_tol QI
2022.05-31T00:06:00+02:00 s E 2 E 172 110
2022-05-31T00:12:00+02:00 = g = = 17.2 110 Parc nature! ]
2022-05-31T00:15:00+02:00 18.61 10 - ) & - (i Tg;on_af
2022-05-31T00:18:00+02:00 - - - - it 110 de lgSainte;
Baume

2022-05-31T00:24:00+02:00 - - - - 172 110 .
2022-05-31T00:30:00+02:00 17.78 - = 171 110 +
2022-05-31T00:36:00+02:00 - - - - 17.3 110
2022-05-31T00:42:00+02:00 - - - - 17.4 110 s e,
2022-05-31T00:45:00+02:00 18.02 SET - = 2 i §
2022-05-31T00:48:00+02:00 2 . = . 17.4 110 "\ Parc national
2022-05-31T00:54:00+02:00 2 E E 2 175 110 . des Calangues /

(ceur) \ Olliaules
2022.05-31T01:00:00+02:00 18.58 o - = 177 110 y X :
2022-05-31T0L:06:00402:00 - - - - 184 110 ptional ., % e

angues

Open Source Software by Institute of Earth Science - SUPSI



SOS GetObservation

# curl 'https://adm:passadm@istsos.osupytheas.fr/istsos/meteorologie?
service=SOS&request=GetObservation&offering=Meteo_OSU_Pytheas&procedure=meteorolo
gie_climed&eventTime=2021-11-01T00:00:00+0200/2022-06-
03T00:00:00+0200&0bservedProperty=air:temperature&responseFormat=text/
plain&service=SOS&version=1.0.0"

e urn:ogc:def:parameter:x-—

istsos:1.0:time:is08601,urn:ogc:def:procedure,urn:ogc:def:parameter:x—
istsos:1.0:meteoc:air:temperature

e 2021-11-19T02:00:00+02:00, meteorologie_climed,11.260000
e 2021-11-19T02:15:00+02:00, meteorologie_climed,11.340000
e 2021-11-19T02:30:00+02:00, meteorologie_climed,11.460000

Jeut/... - service=meteorologie
- offering=Meteo_OSU Pytheas
La requete GetObservation en SOS utilise la - procedure=meteorologie_climed
méthode http GET et renvoi les informations de @ o (
séléctions au format text/XML text/plain




~ GetObservation : API SOS oatlib.py

* https://ist-supsi.gitlab.io/OAT/



https://ist-supsi.gitlab.io/OAT/

. #1/usr/bin/python3

1
2
3
4 #
3 #
6 T
71
g8

# -*- coding: utf-8 -*-
# test oatlib.py
Copyright 2021 libes <libes@libes-OptiPlex-7460-AI10>

rom patlib import sensor, oat utils
mport matplotlib.pyplot as plt

9 def main(args):

18

11 ## la doc oatlib est la https://ist-supsi.gitlab.io/0AT/sensor.html#oatlib.sensor.Sensor.from istsos

12 ##
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

serveur="http://istsos.osupytheas.fr/istsos/"
#

service="meteorologie"
offering="Meteo 0SU Pytheas"
procedure="meteorologie climed"

obs property="air:temperature"
print(serveur+service)

print("== offering ",offering,obs property)
print("=> obs property ",obs property)

#
duree="2021-83-07T23:00:00.000000Z/2022-06-10T23:45:00.0000002"

capteur = sensor.Sensor.from istsos(service=serveur+service, procedure=procedure, observed property=obs property,\
basic auth=('viewer', 'viewer') )
print('\n=> Sensor = ',capteur)

capteur.ts from istsos(service=serveur+service, procedure=procedure, observed property=obs property, \
offering=offering, event time=duree, spatial filter=None, basic auth=('viewer', 'viewer') )

capteur.ts['data’].plot(figsize=(18,5))
capteur.plot(data=True, quality=False, kind='line', data color='b', axis=None, gaxis=None)

plt.show()




Démo live

* https://istsos.osupytheas.fr/istsos/admin/
- Login viewer

- Pass viewer



https://istsos.osupytheas.fr/istsos/admin/

s
% Aix+Marseille Université

Facile a installer

Facile a utiliser

— Configuration

- Insertion

- Affichage pas trop mal

Bonne documentation
API python pas mal

pour/contre

* Pb de performances
d’affichage sur des jeux
de données volumineux

e Pérennité a veérifier

Un bon produit a améliorer




En savoir plus

* https://sist.cnrs.fr/supports-de-formation/ Q SlST

> https://sist.pages.in2p3.fr/formation-istsos/


https://sist.cnrs.fr/supports-de-formation/
https://sist.pages.in2p3.fr/formation-istsos/
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