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APG Data mining na escola:
IR IR el Utilizacdo de dados reais online no ensino das Geociéncias

Data mining at school:
Tuned in to the Earth or how to find, to use data on line in real time

Teaching geosciences at school
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@ Utilizagcdo de dados reais online no ensino das Geociéncias

Ficar tranquilo ! / Take it easy!

Data mining does not call into question A prospecao de dados
the didactics of science teaching nao compromete a didatica do ensino das ciéncias
... Following the scientific approach: ... Sempre nos principios basicos:

Data request Pedido de dados

Consistent choices | Escolha coerente de dados

Investigation Investigacao do pacote de dados

Report atq " Relatdrio de atividades e
2SS Conclusdes

A utilizacao de dados é uma parte fundamental do processo cientifico, especialmente em geociéncias!
The use of data is a key part of the scientific process, especially in geoscience! 2



@ Utilizagcdo de dados reais online no ensino das Geociéncias

O que significa extracao de dados ... / What means data mining ....

Tem de procurar:
Bases de dados em linha
Instrumentos de analise de dados

dados
e trabalhar numa estratégia para utilizar esses

dados @ .l'; - .
' % software

You have to find: didatica
Database on line N
Tools to analyse data

and working on a strategy to use data




@ Utilizagdo de dados reais online no ensino das Geociéncias

Fazer da utilizacao de dados uma prioridade no ensino das ciéncias
Making the use of data a priority in science teaching

data : maps, measures, recordings, Dados: mapas, calculos, registos,
field observations, etc. observagoes no terreno, etc.

IT tools : sensors, Informatica: sensores,
software for reading and using data software para ler e utilizar os dados

It's all about : Tudo seresume a:
field studies, estudos de campo,

practical activities, use of online servers, etc. atividades praticas,
utilizacao de Internet, etc.

Never a teacher had so much data available on the Internet...

R But how easy is it to use in the classroom, and how well are we trained to use it?
s,f,’,:fgbea’.‘g:f";‘%“* Nunca antes um professor teve tantos dados disponiveis na Internet...
ne , ~ . ~ ;. - , -
Hypg:hem,.m Mas sera que sao assim tao faceis de utilizar na sala de aula e sera que estamos preparados para os %tlllzar?
Sis



ﬁ“};L Utilizagdo de dados reais online no ensino das Geociéncias

Comecemos com um estudo de caso / Let us begin with a case study

Tema : sismologia / Topic : Seismology

Sismo de grande magnitude em Marrocos em 8 de setembro de 2023
Huge earthquake in Morocco on September 8, 2023
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Tema : sismologia / Topic : Seismology

Grande sismo em Taiwan a 3 de abril de 2024
Huge earthquake in Taiwan on April 3, 2024

Séisme a Taiwan
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Noticias sobre eventos sismicos / seismic event breaknews

Um forte sismo de magnitude Mw=6,8 afetou a regiao de
Marraguexe, Marrocos, contabilizando-se cerca de 3.000
mortos, 6.000 feridos e uma destruicao generalizada.

O sismo ocorrido na noite de sexta-feira, 8, para sabado, 9, de
setembro/2023 foi o maior evento sismico registado por
instrumentos cientificos das estacdes sismicas na histdria do
pais

E este sO é ultrapassado pelo sismo que atingiu Lisboa a 1 de
novembro de 1755, com uma magnitude estimada de 8,5 a
8,7.

Onde se podem recolher os sismogramas?
Posso utilizar os dados disponiveis para localizar o epicentro?

Posso situar este evento num contexto geodinamico?
Posso concluir, a partir deste exemplo, sobre o fendmeno sismico em Marrocos?




Step 1 > Where to find DATA for Education purpose ? >>>

Centro de Dados Sismolégicos para o Ensino
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http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/

Centro de Dados Sismolégicos para o Ensino uma rede de sensores no terreno, instalados em escolas,
registando diferentes informacoes

e ® e tnseln Nt 2o+ ! " g

U N |VE RS | TE ' 2 d ,J o . L_ : Data Center

Schmettery rwx(‘urhf Poiogre « BYNEKAYC K % oo ¥
COTED'AZUR ° Q0L g 8 MY T
-’ | L -
oK s | ) chJa.'vtr;ﬁfile'r1bucf!l '§ :rimi_mru b SE|SMO
v W e zero Bay L

T'he Gulf  Tle de Wight X Tchéguie

2 | 4
. * N e [ Ukraing
 lersey R\B.kgg!ska_ z Cbertova \}. 2 METEO
bz ,:a"‘?éae's ’ gatoka .« § RIS o g e W

S B el - g 0 - N
o ”_, — Zﬂny‘ D5trow / Muldgvie HYDRO

. F N % 5

Golfe - QN . L"-"S:q\'\._, ﬂ),_f_]—-' Rouma’} if!.'flx‘va Atika MEr ¢
de Gascogne e <y [vala “ﬂx-~ Fagh- g < OCEANO
' ' : Go frulMraconia

Mer Cantabrique | = 25\, .- r‘)”‘"f (e ™ Mer Naire
D A Pt 2 AN ) VOLCANO

Enseada

VEN ﬂrac \x’ AU)U ot s Golfe de

da Centoleira ‘ -, Bowgas Ha;zs,ﬁo ‘ -
Solaqq d“ e ) A J,’ Mer de 4 Bﬂlm r?ro,,—-f %
. di\Vricei Vs M 0
: ’ . Canal Marmara . L ,\. _-‘_'a.-‘:.
. E}L‘I:i":‘ - " safdalgﬂﬁ' . Turoud T k: . ; .’;.’
[ Nfes Baleares Seé Vo T A\ Lrguie ~
Escuer) 4 N
(h? P-‘? sguUe - zante y. ) y'u.n‘] (17 = o i ‘_:{
saidla ;“ ol Sicile 4 \'. Killa Koyu o s ]
. @, an ‘ ] T Q )= Korfde ( % )
< Arciipe) , Zhode Chyhre : , '
\ 2 % matas  Mer de Crete Chope Y Swrie :
{ 1 TLar 1% e T~ L“‘;'Y:’."' 7 ‘L Vy
Capteurs SISMO @ Capteurs METEO @ Capteurs HYDRO @ Capteurs OCEANO


http://edumed.unice.fr/data-center/seismo

Data Center

Step 1 > Where to find DATA for Education purpose ? >>> l SEISMO
METEO
Centro de Dados Sismolégicos para o Ensino .

» http://edumed.unice.fr/data-center/seismo

1 / Daily recordings (live — 03/04/2024)

OCEANO

Les images des mouvements du sol / Pictures of ground motions recorded VOLCANO BRO1 CUNEO FORT

(Bronte, ETNA/EduMed) (Cuneo, EduMed) (Fortschwihr, SISMOS)
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http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/data-center/seismo

Centro de Dados Sismolégicos para o Ensino

Les images des mouvements du sol / Pictures of ground motions recorded

Données archivées / Stored data

f s AITE LTINS DN
AENERENERRARRE

PrsEREEAREEE LAY
I RESRERRRANERNE

2 / Archives recordings

Choose stations

Define Time slot

EduMed :

Athénes (ATHE}
Casablanca (CASAY)
G Baceionnetts BARF)
Le Beaussst [BSTF)
Boousolel (CEEF)
Vaboone (CIW)

Draguignan (DRGF)

Gémonos (GEMC)

Dubssf (LLFPM)

Nice (LYMP)
Sant-Sacveur-sur- Tinde (SALV)
Sant-Jean-de-Bournay (SJOB)
Sant-Valier-de-Thiey (SVLF)
Saspel (SOSF)

Epos-France :

Aaceio (AJAC)
LiArbois (ARBF)
Actigues (ARTF)
Les-Btancs (BLAF)
Calem (CALF)
Ermux (ENAL)
Flassans-sur-lssole (FLAF)
Monaco (MON)
Morsigia (MORSH
L'Argentibre-ia-Besste I0GAG)
Dignas ks Bains (OGO
Rustrel (AUSF)
La Sagne (SALSA)

Request result

EduMed (suite) :

Teuta (Truts)
Ax-en-Provence ZAX)

EduMed - Insegnaci Etna :
Acrsals (ACI2)
Bronte (BROT)
Catana (CATY)
Randazzo (RAN1)

ROEDUSE!S :

Bucarest (BUCA)
EKFE Fthiotidas :

Ypati (YPATY)

L'Aguta (AO))

Coi (BOB}

Celeste (CEL)

San Plero In Campo Elba (CELE)
Grofta & Bossea (GBOS)
Anoga (D4

Moancucco Tonnese (MONC)
Fiocea Remolon (FRLL)

Corinth Riff Laboratory :

Paaromita PEAM)

SISMOS a I'Ecole :
Saint-Lous (ALSA)
Artez-de-Béam ARTZ

Chalette- sur-Loing (CHAL)
Santago tu Chil (CHIL)

Fortsctwihr (FORT)
Ancamasss LUMA)
Pamands LPTP)
Le Luc (LUCF)
Ramremont (MFVF)
Monthemé (MTMF)
Menton (MTON)

e
LU R
Lt e B A

§ swnss

-

| 08-00-2023

Date finale

| oe-0s-2023

| Fal choist |

AR
(vt b hwitat e e ot )

BARF - 08/08/2023

CUNEO - 08/09/2023

ACI2 - 08/09/2023
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http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/data-center/seismo

Centro de Dados Sismolégicos para o Ensino
3 / Recent seismicity (Live)

Les images des mouvements du sol / Pictures of ground motions recorded

Mediterranean (Last 150 earthquakes)
or worldwide seismicity (M>5)

Request result

En Méditerranée / Mediterranean  Dans le monde / Warldwide .
SlsmeRrecay Retrouvez ici les 150 derniers séismes méditerranéens Format to dlsplay data
a date (UTC) longitude (deg) latitude (deg) profondeur (km) magnitude lieu

2024/03/10-14:59:02 37.144 37.290 7.0 1.3 CENTRAL TURKEY
2024/03/10-14:45:15 36.575 37.878 -70 29 CENTRAL TURKEY
2024/03/10-14:41:49 41.559 38.289 7.0 1.0 EASTERN TURKEY
2024/03/10-14:26:08 -0.876 43.116 52 19 PYRENEES
2024/03/10-14:07:15 23.850 40.440 -70 21 GREECE
2024/03/10-13:55:55 30.036 36.069 -21.0 48 WESTERN TURKEY
2024/03/10-13:00:53 20.490 38.380 -5.0 3.0 GREECE
2024/03/10-12:29:52 21.760 38.350 -5.0 24 GREECE
2024/03/10-12:13:42 27.600 37.860 -7.0 24 WESTERN TURKEY
2024/03/10-11:37:47 20277 41,128 -15.0 21 ALBANIA
2024/03/10-11:30:01 22820 38.210 -5.0 21 GREECE
2024/03/10-10:57:42 12.804 46.149 -200 08 NORTHERN ITALY
2024/03/10-10:28:57 37.185 37.425 -8.9 20 CENTRAL TURKEY

12


http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/data-center/seismo

Centro de Dados Sismolégicos para o Ensino

4 [ seismicity request

Les images des mouvements du sol / Pictures of ground motions recorded Choose study area Define Time slot

& others parameters

+ Date 1 01-01-2024 | Dae2 | 10-03-2024 |
e Latitude max :
4506
Longitude min : Longitude max :
<1270 | 363
Latitude min ;
27.41

“./ Sismicité mondiale { Woridwide sessmicity \‘»
Magnitudes : de 0 & 10

Profondeur (Depth) : de 0 & 1000 km

FrearesaEnEt
SR AR AR AR AR AR L

iidaesias

Lt | cenndes © OperStreetMicyOOLL - mndy OFM France

J'al choisi [ Submit

Request result

SV, Tectogioh30 focmt Ownrir avec | Disssiay with Tectagiob30

Format to display data

date (UTC) tatitude (deg) longitude (deg) {km) lieu

2024-03-10 14:26:08 43,116 -0,876 5,2 18 PYRENEES
2024-03-10 03:04:42 37,153 2,118 55 23 SPAIN
2024-03-10 03:03:50 37,108 -3,632 -19 22 SPAIN
2024-03-10 01:47:17 42,523 1,440 -36 18 PYRENEES
2024-03-09 19:39:35 37,204 -3,767 73 18 SPAIN
2024-03-09 13:55:30 43,012 0,199 54 18 FRANCE
2024-03-09 13:35:30 38,389 -8,063 4.7 21 PORTUGAL
2024-03-09 12:38:19 37,237 3,770 -0,0 1.7

SPAIN
2024-03-09 12;29:22 36,718 -7.433 -247 32 STRAIT OF GIBFJL§R



http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/data-center/seismo

Centro de Dados Sismolégicos para o Ensino
6 / Data available for ‘My station’

Vinon-sur-Verdon (VINO)

Les images des mouvements du sol / Pictures of ground motions recorded . EduMed: Edumed - Insegnaci Etna:  SISMOS & IEcole:
Choose station — popseny e N g
Athanes (ATHE) Bronts (BAO1) Saint-Louss (ALSA) P e
La Trinaé (AZUY) Randazzo (RAN) Artez-de-Béarn (ARTZ) —————y
Barcelonnatte BARF} Carcassonne (CARG) ( Ddcocher la statian siectonnée)
Lo Boausset (BSTF) Roeduseis : G Lok
Casablanca (CASA) Bucarest (BUCA) Forschwite (FORT)
Beausolel (CBBF) Lisbonne (LFCL)
Valboane (CIVV) Centre de formation SVT Caracas (LFCV)
marocain :
Conl (CUNEO) Annemasse (LIMA)
Draguignan (ORGF) Aguits AN Le Luc (LUCF)
Gémenos Moorea (MOOR)
e EKFE Fthiotidas :
Dubal (LLFPM) Reriremont (MRVF)
Nice (LYMP) Yol (YR Monthermé (MTME)
Sant-Sauveur-sur-Tinde Menton (MTON)
(SAUV) Sismologla na escola :
v ts / Las qua . Portuon (PONG)
== b —
-: : Sospel {SOSP) Reims (RMSF)
ot o Site (SPVF) Saint-Laurent-du-Var
e i er-de-
- ; Sant-Val Thiey AU eaiia
i Trots (rrets) Bordeaux (VMTE)

iiiitiiii

Request result Format to display data

20/05/2022 -- 12h 35min 49sec — M5.5 - GIBRALTAR (Données du CSEM / Data from EMSC) Té'?:';fgge' T°m°i'°b3° g g
"l

Virtual globe 0 B [E K2 output wadow B 52

(OF  Event : GIBRALTAR
Date : 20/05/2022
9 Magnitude 1 5,5 Hypocenter depth | 10 km Epicenter : @

StaﬂanPEW{MtMﬂmoshmmlajunn ANE "

e
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http://edumed.unice.fr/data-center/seismo

Step 1 > Where to find DATA for Education purpose ? >>> http://edumed.unice.fr/data-center/seismo

Centro de Dados Sismolégico para o Ensino
4 / seismic event records (seismograms)

Les images des mouvements du sol / Pictures of ground motions recorded

Date and place Format to display data

2024.01.27 / Turkish earthquake (M5.0, CSEM) Data format SAC || Tectoglob3D view
Sismogmms from EduMed-Obs, EXFE Fibiatitas, and Roedusels aducstionsl netwirks, and from Mednat and Corinth RIff Labornsicey ressach netwocrks. .' J

2023.09.08 / Moroccan earthquake (M6.8, m Data format SAC | Tectogiob3D view
Folowing the drarmatic uashn neat O 2023, data (seismograms, mapping of faults and alershocks from the first o 5
M)mnvﬁablokvwnmumwmlwmlmulmrm&wmm‘m This is o koy approach 10 rsing awarenens Of seismic risk. .. -
2023.06.08 / Greek earthquake (M4.9, EMSC) Data format SAC | Tectoglob3D view
Use data from the hellenc seismic network (HL from the NOA) and the edutational ntation ATHE (EduMed Q) to estimate the epicentral location of the 2023 8th, oy ’e

June enrthauake. . ' -

Request result :
Data displayed directly with the software (Tectoglob3D)

Globe virtuel @ [y [2) S%  renétre de résuttats =

w2
N

Evénement : MAROC
Date ; 08/09/2023
Magnitude : 6,8 Profondeur du foyer : 12 km

Station TIO (réseau Western Mediterranean Network) 30,9°N ; -7,3°E ; dist. épicentre : 117km n. ’.'

TIO 105,101 mavs
Canal : BHZ
+
1,08 10°41 menss
Station AGLA (réseau Centre de | des prof de SVT ) 30,4°N »m&:i'
épicentre : 129km (1,156°)
AGLA e mmiy
Canal : BHZ
4. % mnis
zZe
Station CASA (réseou EduMed-0bs) 33.5°N ; -7,6°E ; dist. épicentre : 282km (2,531°) a (1]
CASA 32809 n
Canal : BHZ
w .
-
177,104 menig

Réglages / paramétres 15 =



http://edumed.unice.fr/data-center/seismo
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http://edumed.unice.fr/data-center/seismo

Atividade pratica l

Explorar a base de dados sismoldgicos EDUMED - OBS
> http://edumed.unice.fr/data-center/sismo

Missdo 1 / Visualizar o movimento do terreno registado hoje pelo PEFD

Missdo 2 / Procurar registos de movimentos do terreno no dia 19-20 e 21 de maio de 2022
pelo PEFD

Missdo 3 / Produzir um mapa de sismicidade de Portugal desde 1 de janeiro de 2023
até a data de hoje

Missdo 4 / Filtrar a sismicidade do seu mapa para guardar apenas os sismos de magnitude

igual ou superior 3
15 minutos



%3e%20http:/edumed.unice.fr/data-center/sismo
http://edumed.unice.fr/data-center/sismo

Atividade praticalll

Analisar os dados sismoldgicos com EDUMED - OBS
> http://edumed.unice.fr/data-center/sismo

Missdo 1 / Abrir os sismogramas selecionados para o sismo de 8 de setembro de 2023

Missdo 2 / Anadlise de um sismograma de referéncia com a chegada das ondas sismicas
por exemplo > BRO1

Missdo 3 / Tempo de chegada das ondas sismicas e principio de localizagdo do epicentro

Missdo 4 / Localizacao do epicentro e relagdo com a sismicidade da regidao estudada

30 minutos



%3e%20http:/edumed.unice.fr/data-center/sismo
http://edumed.unice.fr/data-center/sismo

Step 2 > Data Request : seismograms recorded in Marocco (8 Sept. 2023)

sismogramas registados em Marrocos (8 de setembro de 2023)

Fenétres

® & O ed

Fichier Actions Sismogrammes Données affichées Options

Les images des mouvements du sol / Pictures of ground motions recorded

Slobe virtuel

v2,29 RCOSENTINO CC BY-NC

Fenétre de résultats

(mentions légales)

KA
N

o}

GEBCO

La sismicité

Evénement : MAROC
Date : 08/09/2023
Magnitude : 6,8 Profondeur du foyer : 12 km

Station TIO (réseau Western Mediterranean Network) 30,9°N ; -7,3°E ; dist. épicentre : 117km (1& /'r

TIO
Canal : BHZ

1.05.10"+1 mm/s

-1.06.10%+1 maV/s

Station AGLA (réseau Centre de formation des professeurs de SVT marocains) 30,4°N ; -9,6 &wsﬁ

épicentre : 129km (1,156°)

AGLA
Canal : BHZ

8.86.10"+9

-8.75,10%+9 m

Station CASA (réseau EduMed-0bs) 33,5°N ; -7,6°E ; dist. épicentre : 282km (2,533")

iste des objets

CASA 3.28.10+7 mm/s
Canal : BHZ * ‘I 4”_
-3.27.10%+7 mm/s
Réglages / paramétres B
Evénement : MAROC 08/09/2023 § Canal: Z 2]

Echelle des ordonnées commune : D

Utilisez la molette de la souris pour sur les sismog.
Cliquez sur le nom d'une station pour centrer la vue sur elle.
Double-cliquez (si la distance est indiquée) pour créer un cercle matérialisant {a distance a l'épicentre.

19



Step 3 > Analyze data / Localization with bisectors

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded

Utilizamos

o tempo de chegada

do primeiro grupo

de ondas sismicas

e

Utilizamos os bissectores

Globe virtuel

Profondeur foyers : &

B ® [ 52 renetre derésutats

KA
N

50,16°N -14,84'E -4065m () TIO 1.05HD*+1 mm/s
Canal : BHZ

-1.06.10"+1 mm/s

épicentre : 129km (1,156")

Station AGLA (réseau Centre de formation des professeurs de SVT marocains) 30,4°N ; -9.6&!!.(

Station CASA (réseau EduMed-0bs) 33,5°N ; -7,6°E ; dist. épicentre : 282km (2,533")

CASA % /s
Canal : BHZ

-3.27.90W7 mm/s

PMOZ
Canal : BHZ

Station TAM (réseau Geoscope(IPGP)) 22,8°N ; 5,5°E ; dist. épicentre : 1664km (14,969°)

TAM 1.224D°+9 mm/s
Canal : BHZ

-1.L.ID“ +9 mm/s

20



Step 3 > Localization with circles

http://edumed.unice.fr/data-center/seismo

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded

La sismicite

Utilizamos o tempo de
chegada das ondas
sismicas: ts — tp.

P e S: grupo de ondas
sismicas

Globe virtuel

Profondeur foyers :

(¥ E] :: Fenétre de résultats

SHEL

0 400
I 000

$

SOsP 8.56.10°1|nt/s | (P) | (S)
Canal : EHZ
1 bl FPR———
-~ -8.03.10*-1 mm/s!

RA
N

7~

Station SOSP (réseau EduMed-Obs) 43,9°N ; 7,4°E ; dist. épicentre : 1997km (17,963°)

P o
EN

Station BRO1 (réseau Insegnaci Etna) 37,8°N ; 14,8°E ; dist. épicentre : 2262km (20,339")

yr

BRO1 2.50.10+0(bbh/s | (P) | (S)
Canal : EHZ W‘
*+0 mm/s

2.32.10

Station SACV (réseau IRIS-IDA) 15°N ; -23,6°E ; dist. épicentre : 2363km (21,251°)

=91

SACV 8.92.10*-2jt/s | (P) | (S)

-8.73.10"-2 mm/s

Canal : BHZ
Il WWW’W

Station SHEL (réseau Geoscope(IPGP)) -16°N ; -5,7°E ; dist. épicentre : 5242km (47,141°)

=]

CHE! | ¢enannalaai. | oy (3 il

Rég Cliquer pour centrer sur cette station,
| double-cliquer pour tracer un cercle de distance

S}

Evénement : MAROC 08/09/2023 @ Canal: 2z %]
Echelle des ordonnées commune : D
Utilisez la molette de la souris pour sur les sismog;

Cliquez sur le nom d'une station pour centrer la vue sur elle.
Double-cliquez (si la distance est indiquée) pour créer un cercle matérialisant la distance a l'épicentre.
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Step4> Localization with circles

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded
Minsarmen i s/ (eound mocans |

La sismicité / Seismicity Hodochrone (modéle PREM) B
- Bdiwmes récents / Lant sarthaukes - Rechershe de siemes | Seaesislty |
' Temps (s)
N
1600 +
Les sismogrammes / Seismograms
| > b 1400
| [ - ]
17200
Station BRO1 (réseau Insegnaci Etna) 37,8°N ; 14,8°E ; dist. épicentre : 2262km (20,339°)
1000
BRO1 2.50.10"+0 mm/s t0 P (S)
Canal : EHZ 74,6 s | 500
|’ d = 2242 km e
22:15:34. I'j57 s00 _ P
-2.32.10%+0 mm/s plpe 237;-2 "
Station BRO1 (réseau Insegnaci Etna) 37,8°N ; 14,8°E ; dist. épicentre : 2262km (20,339°) - : //
BRO1 2.50.10"+0 mm/s t0 (P) S 2004 P 4
Canal : EHZ 503,25 M / B
{l 0 1000 200 3000 4000 5000 600 7000 8000 %000 10800 11000 >
22:19:23.1q
-2.32.10"+0 mm/s D : échelle logarithmique (petites distances) :
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Step 4 > Localization with circles

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded

Globe virtuel ®) (=) £  Fenétre de résultats = &2
—

= yrr
31,33°'N -8,36°E  778m ‘ ’ ”“ I ll
O\ -3.27.10%7 mm/s
s

9 Station PMOZ (réseau Portuguese Network) 32,8°N ; -17,1°E ; dist. épicentre : 838km (7,54") a 1]

GEBCO

La sismicité

PMOZ 3.36.10%-1 mm/s to (P) [(5)

nat @ l
Canal : BHZ J 'ﬂJVMﬁvvwIJ‘&ﬂlﬂfVM’VMWQWVMW\WNWWMW\N\K

-3.21.10*-1 mm/s

I———-ﬂ-ﬂ Station TAM (réseau Geoscope(IPGP)) 22,8°N ; 5,5°E ; dist. épicentre : 1664km (14,969°) a 'i
TAM 1.22.10%+9 mm/s t0 ) ()
, Canal : BHZ |
| R

-1.23.10%+9 mm/s

Station SOSP (réseau EduMed-0bs) 43,9°N ; 7,4°E ; dist. épicentre : 1997km (17,963") a 'ﬁ
SOSP 8.56.10°-1 mm/s t0 P) (5) ‘ l | |
Canal : EHZ ﬁ | " n ' \
HLWNMW W lr ‘ M ’i “W““ 'Ji"‘ ‘ “‘M.IIFM
-8.03.10°-1 mm/s |
~‘ " Conbinn DDNY (edeanis lnannmnni Ebnal 55 8501 44 888« Siia Latocahos s 3023 as 30 33004 [_ Ay
-
=

\ }& Reglages / paramétres
i

Evénement : MAROC 08/09/2023 @ Canal: Z (2]

LO N G . 3 1’ 3 3 N [ ; ‘.l A 3 Echelle des ordonnées commune : D
. g { S Utilisez la molette de la souris pour zoomer sur les sismogrammes.
LAT . = 8 , 3 6 E Cliquez sur le nom d'une station pour centrer la vue sur elle.
Y . b " 4 Double-cliquez (si la distance est indiquée) pour créer un cercle matérialisant la distance a ['épicentre.
M X e h /4
Profondeur foyers : O Ll 800km
y prom— I 000
Liste des objets (% Hodochrone (3 Modéle de vitesse (PREM
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Step 5 > Geodynamic context and natural hazards

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded

GPS data
Compare RABT & ITRN

Regional seismicity
& aftershocks events

Tectonic plates boundaries

Globe virtuel

tisbonne
! o

Limites : convergentes

g e
id Pvrofondeur_fo'yer . 0

.iste des objets n]

divergentes

9 &
. ¥

Fenétre de résultats =)

KA
<N

Vitesses par rapport a la balise de référence SFER
vLati:0,86mm/an | vLongi:2,23mm/an | vGlobale:2,4mm/an

Variations temporelles des coordonnées enregistrées par la balise (source : IGS, NASA
CDDIS) :

Time series for RABT.

Latitude (cm)
N
o

I L 1 i
2005 2010 2015 2020
Rate 18.125 +- 0.070 mm/yr Time (years) Repeatability 1.3 mm

ol T T T T =

5

Longitude (cm)
S
o

2005 2010 2015 2020
Rate 16.300 +- 0.061 mm/yr Time (years) Repeatability 1.4 mm
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Step 5 > Geodynamic context and natural hazards

http://edumed.unice.fr/data-center/seismo

sismogramas registados em Marrocos (8 de setembro de 2023)

K2
Les images des mouvements du sol / Pictures of ground motions recorded Globe virtuel @ B ¥

 Fenétre de résultats =

KA
N

Bienvenue dans Tectoglob3D

\ 1

Naviguez sur le globe virtuel avec la souris, utilisez la molette pour zoomer.

Choisissez le type d'opération que vous souhaitez réaliser dans le menu "Actions".

Sélectionnez les données que vous souhaitez visualiser dans "Données affichées’, et
ajustez l'affichage dans "Options".

Le résultat de vos opérations apparaitra dans la "Fenétre de résultats”.

Selon le type d'opération, des paramétres supplémentaires apparaitront dans la fenétre
"Réglages".

I
-

5

Overlay faults map

/Y SAHARA
Compare seismic events : / PLATFORM
and faults localisation

g "W 8'w ™ W 5'W
Se|sm|c|ty and Cross Sect|0n { Limites : convergentes divergentes transformantes

Profondeur foyers :
Liste des objets '
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Step 5 > Geodynamic context and natural hazards

http://edumed.unice.fr/data-center/seismo

sismogramas registados em Marrocos (8 de setembro de 2023)

Les images des mouvements du sol / Pictures of ground motions recorded
Minsarmen i s/ (eound mocans |

Les sismogrammes / Seismograms

(N

R

Overlay faults map

Compare seismic events
and faults localisation

Seismicity and cross section

Globe virtuel 8 (&) 52 renétre de résultats (coupe)

KA
¢ N

5 km

: . / ; ) -
: ¥ ﬁm £/ A b 10 km
A\ £ o‘:' : ‘ B y v
A ‘{‘ 1 MESETA . X 15 km —
i /
‘

£ A
” r'4 3 \

/ . 20k
b / .

_ 25 km f
HIGH ATLAS
30 km

‘( _ 35 km ‘
AN
y

- 40 km l
v |
L

(Y 45 km

—

TI0

|

&%
X %
~
("J -4? "
%N
! 55 km —|

\
2 60km"

d 50 km

f

SAHARA
PLATFORM Réglages / paramétres

s

Profil AB (L=404 km)

Profondeur maximale :
Exageération verticale :

8°W W 6°W 5"W Prof. max. d'exagération :
Limites : convergentes divergentes »

transformantes Largeur de la coupe :

Profondeur foyers : 9 - [)Prof. max. auto
W— - | Afficher le nom des villes

Liste des objets )

D Prolonger la coupe a l'intégralité du globe

77 km
x5,2
60 km

30%
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™ I , . _ o
‘gﬁ Utilizagcdo de dados reais online no ensino das Geociéncias

Antes de prosseguir:

dados Existem bases de dados sismicos dedicadas ao ensino

@ software e software informatico para as analisar

didatica

No entanto, € ainda necessario adotar uma estratégia para utilizar esses dados
Esta estratégia pode depender do objetivo da formacao:

A sismologia € um sector das geociéncias que pode ser util para:

’"‘";%Q

Yo, ~ . s .
o.eabiz‘g;f\'o'“a"* Trabalhar na prevencao dos riscos sismicos

Synthegjs

Hyp%:he“’s"‘i‘;” Trabalhar sobre a estrutura dos planetas terrestres
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Quake 1:
LAT: 37,23 N/ LON: 37,12 S

Quake 2:
LAT: 38,14 N/ LON: 37,21 S

I = Os sismos da Turquia e da Siria foram uma sequéncia sismica que
ocorreu numa localizacao perto da fronteira entre a Siria e a Turquia
com inicio a 6 de fevereiro de 2023.

O primeiro, e maior, ocorreu em 6 de fevereiroas 1 h 17 min 36 s
oAU 9 e (UTC) perto das cidades de Gaziantep e Kahramanmaras, Turquia
" [ (magnitude 7,5 a 7,9).

n _ 7_‘5," s & -

O segundo ocorreu a cerca de 95 km a noroeste do primeiro, a norte
% de Ekinozli também na Turquia, no mesmo dia as 10 h 28 min 49 s
(UTC) e atingiu uma magnitude de 7,5 a 7,9.

,



Plaque eurasiatique

Faille est-
quque anatolienne
anatolienne \
TURQUE @
,Plgque i W Séismes du 6 février
égéenne
SYRIE
S Plaque
Plaque africaine 9
arabique

Quake 1:
LAT: 37,23 N/ LON: 37,12 S

Quake 2:
LAT: 38,14 N/ LON: 37,21 S

A Zona de Falha Anatoliana Oriental (EAFZ) é uma grande
zona de falha de deslizamento lateral que se estende do
leste ao centro-sul da Turquia.

Esta zona constitui a fronteira tectonica do tipo
transformante entre a Placa Anatoliana e a Placa Arabe,
gue se desloca para norte.

As falhas Anatoliana Oriental e Setentrional juntas
acomodam o movimento para oeste da Placa Anatoliana, a
medida que esta é comprimida pela continua colisao com
a Placa Eurasiatica.

A Falha Anatoliana Oriental segue numa direcao nordeste,
comecando no Triplo Juncao de Maras, na extremidade
norte da Transformacao do Mar Morto, e terminando no
Triplo Juncao de Karliova, onde encontra a Falha
Anatoliana Setentrional.



Quake 1:
dados LAT: 37,23 N/ LON: 37,12 S

lr s Quake 2:
LAT: 38,14 N/ LON: 37,21 S

The East Anatolian Fault Zone (EAFZ) is a major strike-slip

fES0s S Ui atique fault zone running from eastern to south-central Turkey.

It forms the transform type tectonic boundary between

Faille est-
Plaque  anatolienne the Anatolian Plate and the northward-moving Arabian
anatolienne \ Plate.
Plaque TURQUIE @

‘o EEEMEELCARUES The East and North Anatolian faults together

égéenne ) .
DAt accommodate the westward motion of the Anatolian Plate
as it is squeezed out by the ongoing collision with the
Eurasian Plate.
o Plaque
Plaque africaine !
arabique The East Anatolian Fault runs in a northeasterly direction,

starting from the Maras Triple Junction at the northern
end of the Dead Sea Transform, and ending at the Karliova
Triple Junction where it meets the North Anatolian Fault.



Atividade pratica lll

Riscos e eventos sismicos na Turquia/Siria
> http://edumed.unice.fr/data-center/sismo

Missdo 1 / Pesquisar sismogramas arquivados para o(s) sismo(s) que ocorreu(ram) na
Turquia/Siria em 6 de fevereiro de 2023

Missdo 2 / Explorar os dados disponiveis (sismos, GPS, falhas, sismicidade e réplicas)
com Tectoglob3D e EDUMED-OBS

Missdo 3 / Estabelecer as linhas mestras de uma atividade pratica para realcar o perigo

Discussao em grupo

sismico nesta regiao, utilizando os dados disponiveis.
40 minutos



http://edumed.unice.fr/data-center/sismo

Step 1 > Data Request : seismicity recorded in border Turkey / Syria

http://edumed.unice.fr/data-center/seismo/catalog.ph
g &-Php Seismicity archived : 2023, Feb. 6th to 26th

:: :: Request in a database on seismicity recorded in Turkey/Syria

The form below allows to get stored seismicity, from the catalog of the Euro-Mediterranean Seismological Center.

2/select the period

Date 1 06-02-2023 | Date2 26-02-2023 ]
Latitude max :
3010 |
Longitude min : Longitude max :
3315 . 4003 |
e — Latitude min : —
| aggs |
/ Sismicité mondiale / Woridwide seism \
icity
\ P,

Magnitudes : de 04 10

Profondeur (Depth) : de 0 & 1000 km

Lo S Dl aiICOM. - et OO P Ja'cm’,‘S%m" J 3/submit your request
1 1 Ouvrir avec / Disploy with Tectoglob3D
4/d|5p|ay with TeCtogIObBD — Access to the Websrte



http://edumed.unice.fr/data-center/seismo/catalog.php

Step 1 > Data Request : seismicity recorded in border Turkey / Syria

Globe virtuel ® = 82

36,48'N 40,37°E  424m ()

Seismicity displayed with Tectoglob3D

Liste des objets

Quake 1: LAT: 37,23 N/ LON: 37,12 S
Quake 2: LAT: 38,14 N / LON: 37,21S
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Step 2 > Analyse seismicity request, plotted on a map Quake 1: LAT: 37,23 N / LON: 37,12 S
Quake 2: LAT: 38,14 N / LON: 37,21 S

Seismicity displayed with TECTOGLOB 3D
Compare the location of all the hypocenters
Action > Draw cross section)

Fichier Actions Données affichées Options Fenétres v2.29 PCOSENTINO CC BY-NC  (mentions légales)

KA
N

Globe virtuel (=) 5%  Fenétre de résultats =)

Liste des repéres créés :

9 Coul. Nom | Latitude (*N) Longitude (*E) | [Centrer] | [Suppr.]
ye
QUAKE 1 37,23 37,12 @ 1
P s
QUAKE 2 38,14 37,21 @ ‘

Double-cliquez sur le globe pour rajouter un repére.

Cliquez sur une ligne pour sélectionner un repeére, qui apparaitra alors en rouge (vous pourrez
alors le modifier dans la fenétre "Réglages”).

ye
Cliquez sur Wl pour supprimer un repére.




Step 2 > Analyse seismicity request, plotted on a map

Seismicity displayed with TECTOGLOB 3D

Compare the location of all the hypocenters
Action > Draw cross section

Quake 1: LAT: 37,23 N/ LON: 37,12 S
Quake 2: LAT: 38,14 N / LON: 37,21S

Fendtre de résuiltats = 532
————————————
S0em
A B
20k
AD - w
»
e ;
20 km )
0 km - »
120 W
Profil AB (L=296 km) G ‘aptps
Réglages / paramétres B
Profondeur maximale | (=] 130 km
", Exagération verticale ;0 2,9
Lasgeur de ta coupe ; ) 30%

Nm.érerq.nletdid M.mm Dﬂawedupena‘e Dnodeemen
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Quake 1: LAT: 37,23 N/ LON: 37,12 S
Quake 2: LAT: 38,14 N / LON: 37,21S

Step 2 > Analyse seismicity request, plotted on a map

Seismicity displayed with TECTOGLOB 3D
> Display faults context in this area
File > Import map* - KMZ format

e et
- : ” R
w i
Profil AB (L=296 km) G et
* Anatolian-faults-
g  peaires =] network (KMZ file)
» Profondeur maximale | =] 130 km
- Exagération verticale ;0 2,9
Largewr de ta coupe : kd 30%

(V) Nexapérer que le celiet () Prof. max. auto [ Mesire du pendage [ Mode expert

800km
48, )

36




Quake 1: LAT: 37,23 N/ LON: 37,12 S
Quake 2: LAT: 38,14 N / LON: 37,21S

Step 2 > Analyse seismicity request, plotted on a map

Seismicity displayed with TECTOGLOB 3D
> Display faults context in this area
File > Import map* - KMZ format

Globe virtuel [__?_] : : - Fenétre de résultats B : :
Liste des repéres créeés :
Coul. Nom Latitude (*N) I Longitude (*E) | [Centrer] ' [Suppr.] ‘

~ | =N

aussiA QUAKE 1 37,23 37,12 © 1]

FORGIA Y

. QUAKE 2 38,14 37,21 © m

Eurasian Plate .
AnmENiA Double-cliquez sur le globe pour rajouter un repére.

: 4""014.,, »

Cliquez sur une ligne pour sélectionner un repére, qui apparaitra alors en rouge (vous pourrez
alors le modifier dans la fenétre "Réglages”).

ye
Cliquez sur m pour supprimer un repeére.

N

ISRAEL s N ’
3 ‘ W“ Réglages / paramétres =)

L2 P AN T .
* Anatolian-faults-network (KMZ file) 37




Os dados de GPS acessiveis com o software
Tectoglob3D (Dados exibidos > Vetores GPS)
permitem visualizar o movimento das placas

tectonicas medido ao longo do tempo. No
contexto desta rede de falhas, as medicoes
destacam o ciclo sismico

Step 3 > Seismic Risk prevention — some ideas using data

The GPS data accessible with Tectoglob3D software (Data displayed > GPS vectors)
allows the measured movement of the tectonic plates to be visualised over time.
In the context of this faults network, the measurements highlight the seismic
cycle.

| Globe virtuel o Fendtre ce réustaty

icdsaiteca: The seismic cycle can be divided into three

; / l periods, consisting of

inter-seismic slip,
1996 2000 3006 2000 2033 2016 CO- SEISmIC SIIP,

Rate 12 136 +.0.004 mmyyr  Vime (years) bpmhty:lmm

post-seismic slip \

"4 E N
‘Mw»-»—-'"""? ..
\ :

Langtude jem)

e ] : ’—:
1996 2000 2004 2008 2012 2006 2020 b
Rete L 452 +- 0065 mmiyr  Time (ysars) Repestabiity 2 O mm E
B T v v T - T v +—— Wi
5 | U P c = <
" Q ; L/
WW £ : W
;. W. ‘ @ a oS
: LY J R
o &
10 L i 2 ! Q- @\(’ \0 .
199¢ 2000 2004 OOI ‘0! 016 0 0 v & () |
ate 2490 +-0.367 miyeTia (yearstRepaatabisty 50 mm A &
&
WO
Ankara GPS Pastseismic
Time
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O estudo histdrico dos sismos ao longo de

Step 4 > Seismic Risk prevention — some ideas using data uma falha como a Falha Anatoliana
Setentrional também ilustra perfeitamente o
The historical study of earthquakes along a fault such as the North comportamento das falhas que evoluem entre
Anatolian Fault also perfectly illustrates the behaviour of faults that evolve a falha bloqueada e a libertacdo de energia
between locked fault and energy release.
Globe virtuel }Q ® 8 % |
a&« T i > Display context in this area (File > Import Anatolian fault

history - KMZ format)

1049

1992

e N Y\ 1949965
\b A @ 1943 1942 5 /v//?‘v

\"'ﬁ— ry ';'A
1953 o : 1939 o/
=700 -600 -500 -400 -300 -200 -100 O 100 200 300 400 500 600
KK N\ N N\
1912 1999 1967 7/ 1944 1943 1942 1939 1992 1949
1953 1999!) 1951 1866

Failles actives et v
‘ap teinetal., 1
Ruptures et Armijo et al., 1999 IN817 %r

o —

-

Profondeur foyers | ;
Lise des objets o S | 77 e m—_ 39




A Lei de Omori define a diminuicao no numero de
réplicas apos um grande sismo. Esta formula
empirica foi descoberta pelo sismdlogo japonés
Fusakichi Omori em 1894, com base na sequéncia
sismica apos o terramoto Nobi de 1891.

Step 4 > Seismic Risk prevention — some ideas using data

Omori's law It defines the decrease in the number of aftershocks after
a major earthquake. This empirical formula was discovered by Japanese
seismologist Fusakichi Omori in 1894, based on the seismic sequence
after the Nobi earthquake of 1891.

TR W LR o A | R et |

Omori's law describes the frequency of aftershocks after the main shock.
This frequency decreases with the inverse of the time after the main shock.

A Lei de Omori descreve a frequéncia de réplicas apds o choque principal. Esta
frequéncia diminui com o inverso do tempo apds o choque principal

It is expressed as follows: sl = k
k and c are constants, t is time. (c+1t) Afterehocks evolution
6th-26th February 2023
160 1 550 Diagram made by students
104 A
120 4 200
:
s = 150
; 80 A Observed
_/ 4 E ot —— Best Fit 100
Profondeur foyers ; “‘:?_5__'_ — 8‘0:m ; =
- 20 4 50
o T
o 5 10 15 20 0
Days after mainshock 0 5 10 15 24)0 25




Step 4 > Seismic Risk prevention — some ideas using data

Could we expect strong aftershocks after the mainshock ?

Podemos esperar fortes réplicas apds o sismo principal?

N(M>m) [earthquakes/year]

0 I 2 3 4 5 6 7
Magnitude m = log, (S)

Gutenberg-Richter law > A Lei de Gutenberg-Richter

In seismology, the Gutenberg—Richter law (GR law) expresses the
relationship between the magnitude and total number of earthquakes
in any given region and time ...

Em sismologia, a Lei de Gutenberg-Richter (Lei GR) expressa a relacao
entre a magnitude e o numero total de sismos de uma determinada
regiao e periodo de tempo...

The Gutenberg—Richter (GR) law states that earthquake magnitudes are
distributed exponentially (Gutenberg & Richter 1944) as

Log,oN(m) =a - bm,

A lei de Gutenberg-Richter (GR) afirma que as magnitudes dos sismos
sao distribuidas exponencialmente (Gutenberg & Richter 1944) como
LoglON(m) =a—bm

where N(m) is the number of earthquakes with magnitude larger or
equal to m, b is a scaling parameter and a is a constant.

onde N(m) é o n.2 de sismos com magnitude maior ou igualam, b é um
parametro de escala e a € uma constante. 41



Step 4 > Seismic Risk prevention — some ideas using data

Could we expect strong aftershocks after the mainshock ?

Podemos esperar fortes réplicas
apos o sismo principal?

Gutenberg-Richter + Omori laws >

20000 +

17500 A

15000 A

12500 A

10000 A

Cumulative number of EQs

7500 A

5000 A

2500 +

2023-01-15 2023-02-01 2023-02-15 2023-03-01 2023-03-15
Time

Turkey EQ 2023-02-06 — Thanks to Virginie Durand (University Cote d’Azur, GEOAZUR) 42

Magnitudes



Case study ... more ?

Working with seismogram : Earthquake in Turkey / Syria — 2023, Feb. 6

http://edumed.unice.fr/data-center/seismo/seismograms.php

2023.02.06 / First turkish earthquake (M7.8, EMSC) Data format SAC | Tectoglob3D view

Find some data from research networks and the educational station RAN1 (Insegnaci Etna) of the Mw 7.8 turkish earthquake. A regional map with tectonic settings
is available.

Virtual globe e Output window

Event : TURQUIE
Date : 06/02/2023

Station BORA (network TNSN) 39,9°N ; 30,5°E ; epicenter dist, : 651km (5,854")

BORA 91049 mm/y
Comp‘ : HHZ q\’ *“ !' " | I | ‘H |’ N ' W V“ A“m_:._:',._.V,,._‘,W. AV

\4|||| I"!

7.36.10% % menJ¢

Station R4F38 38°N ; 23,8°E ; epicenter dist. : 1171km (10,5317)

R4F38 $.70,10°40 /s
Comp. : EMZ

il |
&l 17/.“'1'-’1"'?"{ Pragn-sessnim

6.90.10" 0 mavs

Station BUCA (network ROEDUSEIS) 44,3°N ; 26°E ; epicenter dist. : 1225km (11,018") B 'i
KLVR4F38
® 9 BUCA 1.95.10%40 mm/y '” | |

C .+ EMZ f
omp. -».p,»wj\"" ‘?, ’ }“ l\‘lr “)l T' h '.[’l' ﬂ\l A [ ﬂq\‘(t, ALt
'l
242107 0 man''s
Station KLV (network MedNet-INGV) 38N ; 22,2°€ ; epicenter dist. : 13194m (11,86°) BT 43
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Case study ... more ?

Working with seismogram : Earthquake in Turkey / Syria — 2023, Feb. 6

http://edumed.unice.fr/data-center/seismo/seismograms.php

2023.02.06 / First turkish earthquake (M7.8, EMSC) Download ZIP file
Find some data from research networks and the educational station RAN1 (Insegnacl Etna) of the Mw 7.8 turkish earthquake. A regional map with tectonic settings is available.
Display with Tectoglob3D
‘ e ) e 5 =2
Evénement : TURQUIE
Date : 06/02/2023 n
. Magnitude : 7,8 Profondeur du foyer : 20 km Epicentre :
So many things to propose to your students e
Station BORA (réseau TNSN) 39,9°N ; 30,5°E ; dist. épicentre : 651km (5,854") a 1

Tantas coisas para propor aos seus alunos

BORA 6.91.10+9 mm/s
o _\M{h mwﬁ(ﬁﬂh\w ‘\"':1";%""‘“‘””“‘ bty
Discovery seismograms recorded —-—
. e . B . . Station R4F38 38°N ; 23,8°€ ; dist. épicentre : 1171km (10,531°) (11
Origin time, ranking stations /distance e f
i A AR AN Whmm st AMAAAAMAAN A
Epicenter location / drawing circles A
Data displayed GPS movement
ation I u 44,3°N; 26°E ; dist. épicentre : 1225km (11,018" “3
Data displayed plate tectonic e o * e B
. anal : | | !
Data displayed faults map . M'ﬂ{ I'ﬁ m1UJJ«',.\J.*W'};az.tw,r«w.wvv.w-w.
Réglages / paramétres E]

Descoberta de sismogramas/Hora de origem,

Evénement : TURQUIE 06/02/2023 @ Canal: Z a

estacOes ranking / Localiza¢do da distancia do
epicentro / desenho de circulos

Dados exibindo movimento do GPS

Dados exibindo tectdnica de placas

Dados exibidos mapas de falhas

g Echelle des ordonnées commune : D

" Utilisez la molette de la souris pour zoomer sur les sismogrammes.
Cliquez sur le nom dune statfon pour centrer la vue sur elle.
Double-cliquez (si la distance est indiquée} pour créer un cercle matérialisant la distance a l'épicentre.




@ Utilizagdo de dados reais online no ensino das Geociéncias

Antes de prosseguir:

SR A educacéo para o risco sismico pode ser efetuada através

@ software l, " de uma metodologia cientifica baseada em estudos de caso
didatica e ha analise de dados.

Risque

Observo, meco, analiso para compreender...
Compreendo para poder reagir!

Vulnérabilité

ety

Yiop
s,ﬁ’:,::fﬁ’s‘g;;';‘a"* A sismologia é também uma optima ajuda para estudar as partes mais profundas
QUG
Hyp"*hesis’ do globo terrestre.
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> Registo do trajeto das ondas sismicas ao atravessarem o globo

Podemos estudar a estrutura interna do globo terrestre utilizando dados sismoldgicos

com o Tectoglob 3D.

Escolha um sismo de elevada magnitude que esteja bem registado em todo o globo.

Ao analisar os sismogramas das varias estacoes localizadas a diferentes distancias no globo
(20°, 45°, 110°, 160°, 180°), pode relacionar a estrutura interna deste com um modelo

da velocidade da Terra.

Por exemplo, descarregue os dados para o sismo de 22 de fevereiro de 2019 (Peru-Equador), de EduMed- Obs.
Abrir os dados com o Tectoglob3d.

O primeiro passo é projetar os tempos de chegada das ondas em estacdes proximas (estacoes ANWA, ANMO, CALF
até 90°). A velocidade de propagacao das ondas aumenta com a profundidade do globo atravessado.

Quando observamos as estacoes mais distantes (KOUNC, COCO, KOM para além de 100°), o software jd ndo mostra
ondas P e S diretas. As ondas nem chegam a certas estacoes... terao encontrado obstaculos que as atrasam ou
desviam.

Um exame do modelo PREM indica a presenca de um nucleo com duas partes (externo-liquido, interno-sélido). A
auséncia de PKP e de ondas S diretas em KOUNC (110°) permite definir a zona de sombra que atesta a presenca deste

nucleo.
46



Atividade pratica IV

A sismologia ao servico da estrutura interna do planeta

Missdo 1 / Procurar na base de dados de um sismo de elevada magnitude registado por
muitas estacoes na Terra. exemplo: 2021.11.28 / Terramoto no Peru

Missdo 2 / Analisar os registos de diferentes estacgoes.
Missdao 3 / Calcular a velocidade das ondas sismicas que atravessam o globo, porque a

partir da sua velocidade podemos deduzir no¢oes sobre a estrutura das zonas profundas

Discussao em grupo

do globo.
30 minutos




> Recordagao do trajeto das ondas sismicas ao atravessarem o globo

Este sismo de elevada magnitude foi registado por estacdes de todo o mundo. Localizar rapidamente as estacdes de
registo : ANWB, RPN, ANMO, CALF, KOUNC, COCO, KOM. *
Uma ecografia do globo terrestre através de um estudo comparativo destes registos.

Globe virtuel B 52 | Fenétre de résultats E]:"!I
2,23°N  161,79°E -2588m CALF 2.47.50% male ™ P s R
Canal : ‘
HHZ [ - e e L
LA7.007 -1 s,
ye
Station KOUNC -20,6°N ; 164,3°E ; dist. épicentre : 12894km (115,96") o
KOUNC 1AT.00% ) menis |0 LR
Canal : ‘
HHZ i
1A7.907 1 mmiy !
s
Station COCO -12,2°N ; 96,8°E ; dist. épicentre : 18298km (164,55°) m
coco 117,007 1 menis ’ w0 ‘ Lot R
Canal : |
mz [ - ——— - A
T H
rye
Station KOM 1,8°N ; 103,8°E ; dist. épicentre : 19931km (179,24°) o
KOM 317.00° 1 men/s |0 | P R
Canal ; ‘
BMZ I l— D it TED Y M A
L7007 mm/a |
Réglages / paramétres B

Evénement étudié : PERU-ECUADOR 22/02/2019 [ Canalaffiché: (tous) [

Utilisez la molette de la souris pour zoomer sur les sismogrammes.
Cliquez sur le nom dune station pour centrer la vue sur elle.
Double-cliquez sur son nom pour créer un cercle matérialisant la distance & l'épicentre.
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> Recordagao do trajeto das ondas sismicas ao atravessarem o globo

Vamos tracar os tempos de chegada das ondas de volume (uma vez que atravessam as partes mais profundas do globo)
nas trés primeiras estacoes ANWA, ANMO e CALF.

Mostrar a hora de origem do sismo. Utilizamos o modelo PREM para visualizar os pontos tedricos das ondas P diretas
[menu Sismogramas].

Para avaliar a velocidade das ondas P volumétricas em cada estacao é necessario utilizar a distancia epicentral... para
isso, utilize o modelo PREM disponivel (sismogramas > projetar estacdes numa sec¢ao transversal do globo).

Globe virtuel

BR!

Rais sismiques (ondes P) Evénement : PERU-ECUADOR
- Date : 22/02/2019
3 Magnitude : 7,5 Profondeur du foyer : 132, 4 km
rof dans lo moithé o en o e L3

Fendtre de résultats =] :;

~
Station ANWE 17,7°N; -61,8°E ; dist. épicentre : 2772km (24,583°) T

ANWE 1AL sy » ‘ s R
Canal L o
o W"‘M/"‘. WYL Wy
1]
-

10°3 memiy

rr
Station RPN -27,1°N ; -109.3°E ; dist. épicentre : 4422km (39,77") (1]

RPN - R
Canal v f
BHZ - M e o O T —

117901 meniy

Station ANMO 34,9°N ; -108,5 € ; dist. épicentre : 5150km (46,31°)

ANMO 1020071 ety »
Canal
812

R

10" meniy

Station CALF 41.8'N ; 6,9°€ ; dist. eplcentre : ¥702em (82,25°)

car | 802 a0 4 s

Reéglages / parameétres B

Evénement étudié :  PERU-ECUADOR 22/02/2019 [ Canatatfiché : (tous) [
Rais: OndesP [ Modéle: PREM

Utilisez lo molette de [ sourts powr roomer sur [es siumogrommes.
Cliquez sur le nom dune station pour centrer la vue sur elle
Double-cligues sur 3on nom pour créer un cercle matériolisant o distance & [épicentre.
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> Recordagao do trajeto das ondas sismicas ao atravessarem o globo

Podemos verificar que a velocidade de propagacao das ondas P aumenta com a profundidade do globo terrestre
percorrido... dai uma primeira hipdtese entre as caracteristicas fisicas e quimicas da Terra e a velocidade de propagacao

das ondas P.

Résultats de I'analyse des pointés

Station : Distance Distance Longueur Temps Vitesse
épicentrale (deq) | épicentrale (kms) | parcours (kms) parcours (sec) ondes P (km/s)
ANWB 24 2769 2975 310 ),6C
ANMO 46 5144 5240 492
CALF 87 9691 9020 751
Info sismogramme Info Rais

Glode virtuel B2

Evenement . PERU-ECUADOR
Date : 22/02/201%
Magnitude : 7,5 Profeadeur ou foyer : 1324 km

Stotion ANWB 17,7°N | 41.0°E ; @t dpicentre 27720 (24.9)°) ’.'
aowe L0000 4w [ 10 ’ s |
Canal Ly A
(4 { km._ AW LV
z
Station ANMO 34.9'N ; -108.5°C | @t épicentre : S150km 148,31 (]
ANMO 11090 s |10
Canal
[
zZr
Station CALF €2.4'N | 0,9'E ; dut. dplcentre | $700m (87,257} [4]
CALF T —
Canal
W2
zZr
Station KOUNC 20,6°N ; 164.1°E ; Ut dpicentre | 128%0m (115,98 ) o
xouNe | 2

o mol
Cliguez sur lie nom dune station pour comtrer I vue sur elfe.
Deubile <Tiguet s 40m RO pour Creer i Covele mIenuinent (a ditonce & [epkentre. 50




> Recordagao do trajeto das ondas sismicas ao atravessarem o globo

Podemos entao analisar as estacdes mais distantes (KOUNC, COCO, KOM).

O Tectoglob3D nao mostra ondas P ou S diretas. As ondas diretas nao chegam as estacoes.

Terao portanto encontrado obstaculos no globo que as atrasam ou desviam.

Globe virtuel

B 82 | rendre de résultats

Bll
3
(7 Voo s w
Canst ‘
e f - .<r>_.._‘
|
ze
Station KOUNC -20.4°N ; 144 At apscrntre | 12N (11,0} (]
KOUNC ' -
Canal
Wiz
“
Station COCO . st epbemntre | HEIBAm (164,53} [ ]
coco . —
Canal
wy ——
“
Station KOM 10N | 10N'E ; sr éprcesre | 199)Them (179,32 [ ]

KoM
Canat
L4

Miglages / paramétres

Evinerent Gtudké :  PERU-ECUADOR 2210272010 [l Canal atticné : Nous) [

Uetitur e meletty de 1 sourts powr J00mer s fes EmogTsmme.
Chigues s fe 1icen e Mtarhom pour centrer b voe sur eile.
Dot CTIGUIT Wt 33 RO PO CréeY 1 CPPChe Materiatrant b hitance & (éptceatre

Station : Distance Distance Longueur Temps Vitesse
épicentrale (deg) | épicentrale (kms) | parcours (kms) parcours (sec) ondes P (km/s)
KOUNC / PKIKP 115 12880 11653 1106 10,5
COCO /PKIKP 165 18277 1264
KOM /PKIKP 179 19908 1274
COCO [/PKP 165 18277 1349
Info sismogramme nf 15
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Atividade praticaV

Sismicidade em Portugal

Missdo 1 / Produzir um mapa de sismicidade de Portugal desde 1 de janeiro de 2023
até a data de hoje (Missao 3 / Actividade 1)

Missdo 2 / Explorar os dados disponiveis (GPS, mapa de falhas, outros mapas ...)
Missdo 3 / Portugal no centro do Mundo ... ou reduzir o zoom para ver o globo.

Missdo 4 / Explorar zonas de divergéncia (por exemplo, Islandia) e zonas de convergéncia
(por exemplo, Chile) utilizando sismicidade, GPS, vulcoes, sec¢des 2D, seccoes 3D,

tomografia sismica, etc.
30 minutos

Discussao em grupo




O Portugal ... centro do Mundo

Sismicidade Portugal e Espanha (magnitude 3 e mais)

GPS vectors

Plate tectonic
boundaries

Globe virtuel

[Risco sismiCO EMPORTUGAL GEBCO

Linha das plads
tecténicas |

{

/

Coimbra _|

4

Lisboa

]Multoalto

Alto
Moderado

]Bmxo

S, - N
= =~ falha provivel com movimento desconhecido . - - PUEN i -
ST vl com e el detonbe Limites : convergentes divergentes

Profondeur foyers : (i 400-, 800km
.iste des objets ] aany S

transformantes

=== falh:

~ ~~[atha provivel normal
——fallia de destigamento

- —~fatha provivel de destigamento
L activo

diapire

200 KI




O Portugal ... centro do Mundo

Globe virtuel

Dados de todo o mundo
no Tectoglob3D

Sud-américaine

Plaqu,_er’-ﬁ‘\ 22
JuandeiFuca -
7o\ A

A
Asuncion
.

‘t
o

ui
Plaque )
4 Nord amencal

)f"

Plaque

Cocos} \1
B Plaque{ ’
caralbes

Limites : convergentes
Profil AB (L=2548 km)

Modéle GAP-P4 (ondes P) : Obayashi, Yoshimitsy, Nolet et al. (2013)
worute e cive NS A
stsmique (en %) :

4 3 2 1 0 M2 3 M

A volcan
foyer stsmigue

Liste des objets

Profondeur foyers :

divergentes

T —

0 400
I

transformantes

800km
2000 km

206N 1%4,75°E S460m ()




™ I , . _ o
‘gﬁ Utilizagcdo de dados reais online no ensino das Geociéncias

Antes de prosseguir:

iEuo A estrutura dos planetas terrestres pode ser ensinada

@ software utilizando dados online

didatica

No entanto, ha que ter o cuidado de associar estes dados a atividades praticas
concretas.

E importante efetuar experiéncias praticas :

o para se familiarizar com sensores simples na sala de aula
ot xpenment para fazer uma reflexao critica sobre os dados

SYhfhe,m; {O . .
HYPOth ... parademonstrar o caracter complementar dos estudos cientificos
esis
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@ Utilizagcdo de dados reais online no ensino das Geociéncias

Dados online

| Femitre de riwitats S

Evénement : TER-
Date : 1171172019
Magnitude : 3.3 Profondews dy foyer © 12 km

Stotion BANN e4.4'N | 4.2°F | éut. epicentry - 41k (0,047} . i

& »—J%"rﬂfl"‘“‘“mw'w"'wm

)

22;

Stotion OGCB 449N, 3.1°F ; dust. sgkcenire - SIim 0,483} !_i_
w : il &8 A ’M’Lﬁv‘t’l’"\""&f\mw ‘Jw'fl‘nx‘\)\ow'\l\a\kr.
Station RUSF 419w 5,5 ; @ue. spscestre : S6km 0,887°) . ﬁ
RusF suwrimen 0
| W t

|
—W\an’ L’A‘Y‘\J! H‘ J-LM,"‘,’J,V»".',V-'A

ALy

Stotion COLF 45.5'N ; J,7°E ; dut. #picentre - 129 (1,147} . i’

O | s »
ot — M————-J*Vf‘v‘“\}‘l‘ﬂw\h-.- -y

I

https://namazu.unice.fr/cahier-sismo/

SISMO Collector

=
e capteur jaune du dispositif ...
... analyser les tracés et en déduire |'endroit probable du choc (foyer).

Il ne reste plus qu’a enlever |
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Example :
Sensors for the classroom

Piezo electric cells (Audacity software)

http://edumed.unice.fr/files/toolslab/files/Tutoriel _piezo.pdf

Voie audio

fil actif

Voie audio

voie audio 1
voie audio 2
commun (masse)

? -...

Matériel : deux cellules piézo-électriques, un cable audio avec prise Jack stéréo

— Fil gainé (voie audio 2)

Sensores para a sala de aula

Accelerometer 3D (RISSC software)
http://edumed.unice.fr/toolslab/RISSC/

fritzing
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COLLECTOR

Example :
Site effect (topic > risc)

PRACTICAL Activities

The piezo sensor is embedded in jelly (or candle wax, or wet sand). The sensor must adhere to the support. The other sensor is
attached to the wood. The recordings obtained (with Audacity) show a “site” effect, especially since the two sensors are placed

at an equal distance from the shock.

| R __ S n
An amplification in duration and amplitude of the signal on the jelly can be demonstrated. These results are consistent with the

case studies (Mexico City earthquake in 1985, ou Bordighera en 2019).
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COLLECTOR

P p— ' PRACTICAL Activities

ordinateur

(carte son)

Example :
Waves speed (topic > Earth structure)

Experiment set-up: the two piezoelectric cells are connected to the sound card of the computer. The shock must be strong enough
to clearly visualize the wavefront. Measurements can be made with 1m to 1.5m bars (steel, granite, wood, polystyrene ...)

Fichier  Edition S‘ﬁ:ﬁ;\w Affichage Transpont Putes Géndrer Effets Analyse OCutils  Aide - )
P H i e e e e

m e =14 Fh — -
L Qe k & s

o

Windown Ditee |, Pilote de capture sudio peir | 2 canous & enier o) Speskers (Coneaant 1S5T 2

1570 1810

S ) s o

The two sensors recorded the passage of a train of waves generated by the shock.

We go from the raw recording to the detail thanks to the ‘magnifying glass’ option of the Audacity software. The delay of arrival

times on each sensor is calculated by the software. Given the distance between the two sensors, we can estimate a wave
propagation speed on the tested material.
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utilizando dados online

dados S ' A estrutura dos planetas terrestres pode ser ensinada

@3% software

et

didatica
re—— B Parair ainda mais longe, faca uma viagem a Marte com marsquakes!

https://namazu.unice.fr/marsview/

’:2:’ Edu'Insight Temps local martien

o — sur lesite d'InSight
V s - < Fond de carte Sol : 1880
n lg - 1 k Heure locale :18:51:14

! ’ :

"

1 ’

3

y . 1 o

‘ © =2 % _Air pressure sensor inlet | % e i ; -
Temperature and ~ Y y LR ey .
wind for InSight e TSN 3

(TWINS) booms ¢ ~— ;‘_

sas'@ NGE N

-
/
S

¢ 4 /

Date : 04/05/2022
Heure UTC : 23:23:07
L2123 km




@ Utilizagcdo de dados reais online no ensino das Geociéncias

Outro exemplo de um risco natural: tempestade mediterranica

Tema : meteorologia e hidrologia

A tempestade mediterranica destruiu muitas aldeias do vale /
Mediterranean weather storm destroyed many villages in the valley

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

||||||||||||||||




R

Alex tempest South France / Italy 1 P Um "evento meteoroldgico mediterranico” € um fendmeno

rain and flooding on 2 october 2020 S meteoroldgico particular em torno do Mediterraneo, que produz

| ' tempestades intensas, com chuvas diarias muito elevadas,
frequentemente iguais a quatro ou seis meses de chuva em apenas
12 ou 36 horas. Nos episddios mais violentos, o equivalente a um
ano de chuva pode ocorrer em apenas 24 horas..

Nos ultimos anos, foi identificado um indicador interessante, a

% temperatura das aguas do noroeste do Mar Mediterraneo. Quanto
mais quente estiver, maior sera o numero e a intensidade dos

@ episddios mediterranicos.

Os mecanismos de formacao desses episodios meteorologicos,
sendo semelhantes em toda a costa do Mediterraneo (Riviera
Francesa, Corsega, Catalunha espanhola, Italia, ou mesmo no norte
da Africa) sdo designados de "Episédio Mediterranico".



Alex tempest South France / Italy Y’ i A ‘Mediterranean weather event’ is a particular meteorological

rain and flooding on 2 october 2020 S phenomenon around the Mediterranean, producing intense stormy
2 phenomena, with very high daily rainfall, often equal to four or six
months of rainfall in just 12 or 36 hours.

In the most violent episodes, the equivalent of a year's rainfall can
even occur in just 24 hours.

In recent years an interesting indicator has been identified, the
- N temperature of the waters of the north-western Mediterranean Sea.
E The warmer it is, the greater the number and intensity of
v»;; Mediterranean episodes.

e " The mechanisms of formation of these meteorological episodes
48 being similar on the whole Mediterranean coast, as in French

riviera, Corsica, Spanish Catalonia, Italy, or even in North Africa, we
speak about "Mediterranean Episode".



Step 1 > Where to find DATA for Education purpose

Network Live Data Center Tools Lab Teachers Room EDUSEIS ¥ Virtual Tour ¥ EduChallenge

Partenaires SEISMO

METEO

| oo

OCEANO

HYDRO case studies for Education purpose

VOLCANO
edumed.unice.fr/data-center/hydro/archiveshydrdiph



http://edumed.unice.fr/data-center/hydro
http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Where does groundwater come
from and where does it go?

Step 1 > Where to find DATA for Education purpose

- ‘
T rerrT eI rs ‘

Data Center Lva ;-J Vil C._: 1o i\.n‘ H=181%]1)

SEISMO

TG Ralnwaiar

(
D0 ‘ Feeds the groundwater h
OCEANO L \yéterp.roofed :/ ,
B4 B soils
VOLCANO — .
3 Drains the groundwater
N
Unsaturated =
zone Increasing
! . flood risk
Epiphreatic  t| B T W # e 2 Surface water
zone @ ‘ Springs
A
Saturated
Rivers and lakes
z0ne Groundwater  warura crouNowaTER FLOW

L 2l © Fabrice.mourau@ac-nice.fr
65
ASENSOR




Step 2 > choose a Case study > Intense rainfall in autumn 2019 over south-eastern France

http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Gapeau River (Var, Southern France), Autumn 2019

Because of their seasonality, frequency and virulence, Mediterranean episodes are regularly observed. They result in very localised and often spectacular floods. However, they are necessary for the recharge of groundwater in
the Mediterranean coastal regions. This study presents an example on the Gapeau river (Var) based on online data recorded in autumn 2019. The study combines meteorological (rainl), hydrological (riverl) and geological
(underground!) data to understand the dynamics of these phenomena that are potentially responsible for floods and disasters... phenomena that are becoming more frequent and more intense with the warming of the
Mediterranean.

Download the CSV file

Display with Csview
|
. 1

CSV data visualization.

Loaded file : https://namazu.unice.fr/EDUMEDOBS/hydro/data/gapeau_automne2019.csv
Number of sensors : 4, number of records : 13154

Use the left mouse button to move the graph or map,
and the mouse wheel to zoom.

Hover over a marker on the map to see its name.
Hover over the graph to get precise values.
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Step 3 > characterise the dynamics of a Mediterranean storm, using hydro data with ‘csview’

http://edumed.unice.fr/data-center/hydro/archiveshydro.php

PLAGW-T

Eaux sout. CDS83/CEREGE
Planesselve

Température (°C)

PLAGW-H
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Planesselve
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SMBG
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Underground water temperature 5 ¥
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20494 m

Study the
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| rainfall, river flow and
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0 J I - JL- i " L - - ' l -~

Access to the web site
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http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Data Center
SEISMO

METEO http://edumed.unice.fr/data-center/meteo/

HYDRO

OCEANO
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Step 4 > Evolution of the weather situation of this period with the Ventusky web interface
https://www.ventusky.com

::VENTUSKY Q Search for location,,

o Temperature

@ Perceived temperature

0 Precipitation

Accumulation: 3 hours

Webcarrls ,

Wind animation;.

o, M ) & .:". T
Mode! Automatic (E St Show present-day forecast “;} Normal

° ° : ‘ Access to the website

Play Previous Change date



https://www.ventusky.com/
https://www.ventusky.com/

Step 4 > Evolution of the weather situation of this period with the Ventusky web interface

www.ventusky.com

== VENTUSKY Q search for location...

‘Altitude:! 2maboveground v Girona Webcams @

Model Aumrnahc(l(ONl o

Pravious Change date

> Compare air temperature on the sea and on the coast | At 2 m or more above the sea level
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Step 4 > Evolution of the weather situation of this period with the Ventusky web interface

www.ventusky.com

= VENTUSKY Q, search for location..

(_:5/ ;."
3 ,
\ 1 .
, :' Show prasent-day forecast W ¥
Model: Automatic (ICON) v i é p

Play Previous Change date

Maximum: 1 hour ' Webcams @M

> Observe the direction of the winds coming from the South.



https://www.ventusky.com/

Atividade pratica VI

Monitorizacao do tempo em Portugal

Missdo 1 / ligar-se a Ventusky, escolher a sua lingua de trabalho
http://edumed.unice.fr/data-center/ventusky/

Missdo 2 / explorar o estado do tempo atual (chuva, pressao, temperatura, etc.)

Missdo 3 / Procurar um episodio de chuva intensa e monitorizar os varios parametros

Discussao em grupo

30 minutos
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CSV data visualization.

Loaded file 1 https: / /namazy, unice. fr/ EDUMEDOBS /ydro/ data/ gapeau_automne2019.csv
Number of sersors | 4, number of recoeds ; 13154

Use the left mouse button to move the graph or map,
and the mouse whee! to zoom.

Hover over a marker on the map to see its name.
Hover over the graph to get precise values
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Case study ... more ?

Working with the data online in quite a real time

http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Piézomeétre de la Roquebrussane (Var), ao(t 1988 a février 2023
Série temporelle de suivi de la hauteur d'eau (données BRGM) du piézométre de la Roquebrussane.

Télécharger le fichier

evolution of an aquifer: 34-years time series Afficher dans Csview
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BRGM | | f J ! il . ’ . ¢ W J
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Hauteur d'eau (m) | : L +1d A . - ' ‘
30064 ‘ ! |
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Access to the web site



http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Case study ... more ?

Working with the data online in quite a real time

http://edumed.unice.fr/data-center/hydro/archiveshydro.php

Piézomeétre de la Roquebrussane (Var), ao(t 1988 a février 2023
Série temporelle de suivi de la hauteur d'eau (données BRGM) du piézométre de la Roquebrussane.

Télécharger le fichier

evolution of an aquifer: 34-year time series Afficher dans Csview
2 A
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How bad is the drought in France? See restrictions in your department

Pluviométrie (mm / an)
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Case study ... more ?

Working with the data online in quite a real time

http://edumed.unice.fr/data-center/hydro/archives hydro.php

> Find the hydro data of the Gapeau river these last months!

Open access to the ‘hydro' data archived by EduMed-Obs. Currently, they are of two types:

N I/
/LN

Hydro data sets (row data)

« data on surface level variations of some coastal rivers;
« weather data from EduMed stations, the Météo France network ...

All these data are available in different formats:

» Csview: to view dynamically the data from a selection of 'hydro’ and ‘weather' stations for certain rivers,
« Zip: to download data from selected stations, data in csv format accompanied by a metadata file, all compressed in ZIP format,

Note: the display with Csview includes the metadata, the water level for the 'hydro® stations, and the rainfall for the 'weather' stations. On the other hand, downloading the ZIP file allows to recover all the parameters available for each station.
How to select your stations ?

Complete the form below:

« select the study area,

« select 'hydro’ and 'weather' stations,

« selection the time slot period,

» choose the parameters to display data with cswiewer
Once you have chosen your query, click on the submit button.
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http://edumed.unice.fr/data-center/hydro/archives_hydro.php

Case study ... more ?

Working with the data online in quite a real time

Select the study area : ‘Var’, then the sensors : water level of the river ‘Le Gapeau’ at ‘Sollies Pont’
and ‘Hyeres’ ... and the precipitation at Sollies Pont

Choose the timeslot period : the last months

Choose parameters for the river (water level)

“Mm Var ‘ Bouches du Rhéne Wum

(Décocher les stations sélectionnées ) Date de début : Date de fin:
Le Gapeau (Var) L'Argens (Var) Les afluents de I'Argens (Var) 01-12-2022 \ ] 30-03-2023
Solligs-Pont [71 chateauvert (7] Vins s/ Caramy (Caramy)
Hyéres [T carcas [ cabasse (issole) Affichage avec Csview :
« Multi-stations {choisir les paramétres a afficher) :
Sollids-Pont (météo) [ LesArcs [C]  salenes (Breque)
C] D @ Hauteur d'eau / pluviométrie
R s/ Vidaub: lle|
oquebrune s/ Argens an (Aille) O ik
Le L Trans Provence (Nartuby)
H e - - » Vitesse d'écoulement (une seule station) :
[0 oraguignan (] LeMuy (Endre) O Hauteur d'eau et débit
] Fréjus (Reyran)
Les données complétes au format ZIP :
La Reppe La Giscle Le Bau
(O Tous les paramétres disponibles pour chaque station choisie
(] otlioules [ cogolin [ Rougon

| Jai chpisi ! |

ﬁ@ submit
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Case study ... more ?

Working with the data online in quite a real time

Result of your request !
Currently, the Var region is classified as a public water restriction area due to an early severe drought ... as you can see !

CSV data visualization.

Loaded file : https://namazu.unice.fr/EDUMEDOBS/json/jsonedumed/dayplot_hydro/requeteNum_3591_csview.csv
Number of sensors : 3, number of records : 5761

Use the left mouse button to move the graph or map,
and the mouse wheel to zoom.

Hover over a marker on the map to see its name.
Hover over the graph to get precise values.
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