Tuned in to the Earth : data mining at school

Jean-Luc Berenguer, University Cote d’Azur, EDUMED Observatory, France
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The use of data is a key part of the scientific process, especially in geosaence!

CE:GU Educatiovw Let us go back to some case studies ...
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Damage in many cities with many buildings collapsing. 2023, Feb. 06
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Climate change estroyed many villages in the valley
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A few hours after the Mediterranean storm Alex at the French-Italian border. 2020, Oct. 02




cla@®lirEl  Using data on line at school

What means data mining ....

You have to find:

Database on line
Tools to analyse data
Strategy to use data

Data request

Consistent choices

Investigation

Report
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CASE STUDY #1 ,
® The East Anatolian Fault Zone (EAFZ) is a

== major strike-slip fault zone running from
y eastern to south-central Turkey.

Agenda 2030 /
Natural Hazards

e
&
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This hands-on workshop presents an

example of a case study that can be_ pr.
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Step 1 > Where to find DATA for Education purpose ? >>>

-:lU UNIVERSITE
MED 5 COTE.D’AZUR -
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Partenaires SEISMO http://edumed.unice.fr/data-center/seismo/catalog.php
METEO 3
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VOLCANO



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

Step 2 > Data Request : seismicity recorded in border Turkey / Syria

http://edumed.unice.fr/data-center/seismo/catalog.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 Date 2 26-02-2023
Latitude max :
39.10
Longitude min : Longitude max :
3315 40.03
Latitude min :
33.98
|/ Sismicité mondiale / Worldwide seismicity \\
N "

Magnitudes : de 0 4 10

’ \ Profondeur (Depth) : de 0 & 1000 km

Loatit | données © OperSireetMap/ODDL - ey OSM France. J"°"'”,§z‘\.m-"subm" 3/submit your request
1 1 Ouvrir avec / Display with Tectoglob3D
4/d|5p|ay with TeCtogIObBD — Access to the Websrte



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

Step 3 > Analyse seismicity request, plotted on a map

Seismicity displayed with TECTOGLOB 3D
> Add the two major epicenters Quake 1 and 2 (Action > Add landmarks)
> Compare the location of all the hypocenters (Action > Draw cross section)
> Display faults context in this area (File > Import map* - KMZ format)
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Quake 1:
LAT: 37,23 N/ LON: 37,12 S

Quake 2:
LAT: 38,14 N/ LON: 37,21 S
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Step 4 > 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.
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Step 4 > Seismic Risk prevention — some ideas using data

The historical study of earthquakes along a fault such as the North Anatolian Fault also perfectly illustrates the behaviour
of faults that evolve between locked fault and energy release.

g o > Display context in this area (File > Import Anatolian fault

e, 75 v mm o history - KMZ format)
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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.

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.

It is expressed as follows: n(t) =
k and c are constants, t is time.

Aftershocks evolution
6th-26th February 2023
Diagram made by students
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Step 4 > Seismic Risk prevention — some ideas using data

Could we expect strong aftershocks after the mainshock ?

Gutenberg-Richter law >

10° | e In seismology, the Gutenberg—Richter law (GR law) expresses the
. | relationship between the magnitude and total number of

10 earthquakes in any given region and time ...

10’

The Gutenberg—Richter (GR) law states that earthquake magnitudes

10> are distributed exponentially (Gutenberg & Richter 1944) as
LogioN(m) =a - bm,

N(M>m) [earthquakes/year]

10
10° 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.
10”
10~

0 1 2 3 4 5 6 7 8
Magnitude m = log, (S)



Step 4 > Seismic Risk prevention — some ideas using data

Could we expect strong aftershocks after the mainshock ?

Gutenberg-Richter + Omori laws >

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

T
w

T
E

Magnitudes



Case study ... more ?

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

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

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.

Display with Tectoglob3D

2023.02.06 / First turkish earthquake (M7.8, EMSC) Download ZIP file

Event : TURQUIE
Date : 06/02/2023
9 Magnitude : 7,8 Hypocenter depth : 20 km Epicenter : (<]

Station BORA (network TNSN) 39,9°N ; 30,5°E ; epicenter dist. : 651km (5,854") a /"
BORA 6911049 men/s |
Comp. : HHZ j\ il |'| W
auf | M | ad, AR AA A
o "ﬂ'l‘nxn P o hateses
|
7.36.10° % mavs
i
Station R4F38 38'N ; 23,8°E ; epicenter dist. : 1171km (10,531°) a ]
R4F38 $.20.10" 40 men/s ||
Comp. : EMZ AT A Tl it s a2t s
‘Ir| 1“'/*1%“5] |./‘,
6.90.10" «0 mans l
ye
Station BUCA (network ROEDUSEIS) 44,3°N ; 26°E ; epicenter dist. : 1225km (11,018°) a o
KLVR4F38
® 9 BUCA 2.95.10%+0 men/s ll
Comp. : EMZ | \ \ |
\.,_',A...,\‘-ul .‘ ll‘| l“r’“ﬂ" |‘ /llw"vﬂ'-,ll ) .q.. |(' A a4 )
242100 mevs \ l

Station KLV (network MedNet-INGV) 38°N ; 22,2°E ; epicenter dist. : 1319km (11,86°) a ’.’




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)
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.

_ So many things to propose to your students

Discovery seismograms recorded
Origin time, ranking stations /distance
Epicenter location / drawing circles
Data displayed GPs movement

Data displayed plate tectonic

Data displayed faults map

Download ZIP file

Display with Tectoglob3D



A ‘Mediterranean weather event’ is a particular
meteorological phenomenon around the Mediterranean,
producing intense stormy 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.

CASE STUDY #2
Agenda 2030 /
Climate change

This hands-on workshop presents an
example of a case study that can be
conducted in the classroom with

students using online data. In recent years an interesting indicator has been identified,

SN the temperature of the waters of the north-western
. This 'data mining' allows students to & Mediterranean Sea. The warmer it is, the greater the number
combine meteorological (rain!), ﬁ and intensity of Mediterranean episodes.
hydrological (rivers!) and geological '

The mechanisms éf formation of these meteorological
,;q,;*-.- _ episodes being s;mllar on the whole Mediterranean coast, as
*ﬁi ,,?g‘?._.. in French rmerﬁCorsma Spanish Catalonia, Italy, or even in
’«:“’Qﬁ North Afrlca#ﬂk/euspeak about "Mediterranean Episode".

“Q They have become particularly famous because of the

Vg catastrophic consequences of certain episodes in France and

’)’ Italy. Howeve‘r& most of them do not cause disasters, but
R regularly reggt’t in localized flash floods that are often

(the underwater system!) data to
understand the dynamics of these
phenomena that are potentlall
responsible for floods and
phenomena that are be
frequentand mtes&

of-the Medlters *7* ;

.,.““*

. . w 4
g, reglons*‘



Step 1 > Where to find DATA for Education purpose
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VOLCANO
http://edumed.unice.fr/data-center/hydro/archiveshydro.php



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

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 (rain!), hydrological (river!) 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.

Display with Csview

Download the CSV file
|
J

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
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http://edumed.unice.fr/data-center/hydro/archiveshydro.php
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Step 4 > Evolution of the weather situation of this period with the Ventusky web interface

https://www.ventusky.com

-é-:VENTUSKY Q search for location...

o Temperature

@ Perceived temperature

& Precipitation

Accumulation: 3 hours

Weather situation (precipitati n
on 23/10/2019

Webcams, @

Wind animation.

Show present-day forecast R - Normal v &

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

gVENTUSKY Q Search for location...

Altitude: 2maboveground V :\ 2 Webcams @Eix

Model Automatic (ICON) v

00 >

Previous Change date

> Compare air temperature on the sea and on the coast | At 2 m or more above the sea level



https://www.ventusky.com/

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

https://www.ventusky.com

’:VENTUSKY Q, search for location.

f
45

.- v . \
2 s T

. \\.\

Ve

Maximum: 1 hour v { : ! Webcams @

Show present-day forecast

\\

Model: Automatic (ICON) v _ i

0 0 o= ‘ —_—— 0

Play Previous Change date

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



https://www.ventusky.com/

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.

La Roquebrussane
BRGM

La Roquebrussane
Hauteur d'eau (m)

St Mandrier

Météo France

St Mandrier

Pluviométrie (mm / mois)

St Mandrier

Météo France

St Mandrier
Pluviométrie (mm / an)

Télécharger le fichier

evolution of an aquifer: 34-years time series Afficher dans Csview
10/12 04/11 29/09 25/08 20/07 14/06 09/05 04/04 27/02 22/01 18/12 12/11
33.4 22 m
] } { ,|'l' ) |‘! i N ' i " i 4
300,64 h U
L“JJMII LL..JUJJJ.LML[ LL I.LL[.IIIL ILJLLIMLIJLM Ldast b
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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-year time series Afficher dans Csview
r A
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How bad is the drought in France? See restrictions in your department



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!

Hydro data sets (row data)

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

« 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.



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)

Alpes Maritimes. Bouches du Rhéne  Pyrénées Orientales

Décocher les stations sélectionnées

Le Gapeau (Var) L'Argens (Var) Les afluents de I'Argens (Var)
Solliées-Pont []  chateauvert [J  vins &/ Caramy (Caramy)
Hyéres (]  carces [ cabasse issole)
Sollids-Pont (météo) []  LesArcs []  salernes (Breque)

[ Roquebrune s/ Argens () widauban (Ailie)

0O tetwe [J Trans-en-Provence (Nartuby)

[0 oraguignan [ LeMuy (Endre)

[ Fréjus (Reyran)
La Reppe La Giscle Le Bau

[ otioules [ cogolin [J  Rougon

Date de début : Date de fin :

01-12-2022 ‘ 30-03-2023

Affichage avec Csview :
* Multi-stations (choisir les paramétres & afficher)
@® Hauteur d'eau / pluviométrie
O Débit / pluviométrie
* Vitesse d'écoulement (une seule station) :
O Hauteur d'eau et débit

Les données complétes au format ZIP :
(O Tous les paramétres disponibles pour chaque station choisie

Jai chpigi ! |

@ submit



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.

Y460402001-H
DEAL-
Solliés-Pont
Hauteur d'eau (m)

Y462401001-H
DEAL-Vigicrues
Hyéres

Hauteur d'eau (m)

edsolm-P

Sollies-Pont
Pluviométrie (mm)



