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The SEISMO-Lab online platform has a two-fold aim: a) To install
additional devices in schools all over the participating countries in
order to expand the integrated network of school seismometers b)
To provide a common space for educators and teachers to design
new projects for their labs and to exchange knowledge and ideas
with teachers from other schools. Since 2015, NOA supported by
EA, IDIS, UCY has been creating an extended school
seismometer network over the South-Eastern Mediterranean
Basin. So far, the network output and scientific data has been
pooled and was made available to teachers and students of the

Abstract

participating schools. The work led by NOA was a groundbreaking
in the area of providing teachers with scientific real-time

data that could enrich and enhance teaching techniques in natural
sciences, as it managed to establish a South Eastern
European/Mediterranean School Network of digital seismographs
for the monitoring of the seismic waves across different regions
and countries. In SEISMO-Lab the existing network of seismic
instruments was extended to 100 SEISMO-Lab Schools. The schools
are equipped with low-cost seismometers: TC1 and
RaspberryShakes. Some of the TC1l seismometers have been
constructed by schools, based on the project contribution from the
Romanian partners.
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During the implementation, vast data of seismographic activities
have been collected. The extended version of the existing platform
utilizes this scientific material and transform it into an educational
learning hub, a tool that allows a) The integration of the existing
Romanian school seismometers into the existing network of
seismometers coordinated by NOA. b) Access to all data of all
existing and new seismometers to all teachers and schools around
the globe. c) Entry to a section with teaching resources shared by
SEISMO-Lab partners and teachers of participating schools. d)
Teachers to interact and exchange practices, resources, ideas and
advice on the students’ projects. e) The presentation of various
activities initiated - such as contest, etc. - and upload the outcomes
and reports of the students’ project accessible to a broad audience.
Furthermore, SEISMO-Lab facilitates the cooperation with and
connection of participating schools, teachers and students to their
local community by allowing them to act has hubs of education
and awareness about earthquakes, through the activities and
projects designed in the school labs. For this to be feasible and
successful it is essential that participant schools, teachers and
students are able to easily share and visualize the data they
collect with their installed devices. To achieve this in an effective,
semi-automated and user-friendly way the project applies a
dedicated software/plugin that shares the school data with the
web platform. All the data collected by the installed instruments
(of the order of 100) are continuously uploaded and

stored in a central pubic data bank. The data are available in
standard seismological format (sac and miniseed files) and are
freely available not only to the schools of the network but also to
schools, researchers and scientists worldwide.
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1. Introduction

The Seimo-Lab online platform features a unique collection of free seismological services
aimed to educate and promote seismology in schools. It is an upgrade of the earlier SNAC
platform, enriched with more stations and data, with new map application programming
interfaces (APIs) and with extensive educational material and examples.

2. Project Network

(https://seismolab.gein.noa.gr/project-network/)

Home Project Automatic Seismograms  Stations Software ~ Data Project Educational  Activities ~
Network Alerts Database Status Download Results Material

SEISMO-LAB

Project Network
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Stations equipped with Raspberry Shakes

Dail

Map Station Code Location Latitude (N) Longitude (E) Elevation (m) Selsmo;ram
~ RODSF Am Porto Santo, Portugal 33.05405405 -16.33907092 50

— R1388 AM 30 Dhmotiko Sxoleio loanninwn, Mareutseio 39.66645 2085758 35

o RI784 Am Lycée Francais Anna de Noailles, Bucharest, Romania 4452142 2607656 90

— Ri82 Am Musical School Chaniwn 3552346 24052092 30

« RiA12 AM Funchal, Portugal 3266666667 -16.52015265 318 —
_ RiAt5 Am Sibiu, Romania 4579279279 241503919 415 I
~ RICEC A Fioliths, Zakynthos 37.776293 20801645 35

_ R2FOC AM Polo Liceale Salvatore Di Giacomo, San Sebastiano al Vesuvio, ltaly 40839 14366 153 e
o R32F0 Am Nicolae Balcescu Highschool, Oltenita, Romania 440772 266382 2 e
_ R3BCS Am Seismo Labotory, NIEP, Romania 44342342 26027672 73 s
« R3CE7 AM Oradea, Romania 47.05405405 219267659 60

_ R3DAO Am Escola Basica & Secundaria Goncalves Zarco, Portugal 3264864865 -16.92843013, 161 ]

Image 1. Seismo-Lab Project Network consisting of 89 stations that by the end of the project will be 100.

The whole website has been redesigned anew and the new elaborate map API offers a
clearer display of the project network. The project network includes stations from Greece,
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Romania, Italy, Tur
TC1 seismometer

key and Cyprus. Most stations are Raspberry Shake 1D and some are
with Raspberry PI. More home-made seismometers, developed by

schools and students are expected to be added as well. All the school stations data are

available real-time

through the platform.
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Image 2. Seismo-Lab Project Network Real-Time Data

3. Seismograms Database
(https://seismolab.gein.noa.gr/seismograms-database/)

A comprehensive Seismograms Database allows filtered search for all available stations

and time periods.

Seismograms Database
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Image 3. Seismo-Lab Project Seismograms Database
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4. Automatic Alerts System

(https://seismolab.gein.noa.gr/snac-automatic-alerts-all/)

A new Automatic Alert System API has been redesigned that shows the automatic
located events by the Seismo-Lab school network, for last 30, 60, 90, 120 days and also
all available events.

Automatic Alerts System — Last 30 Days

ST
Magnitude
Origin Time ()
20102023 16:67:21.82 20
201072023 11:40:00.02 24
201102023 1:15:10.51 27
20102022 10:80:23.7 42
2011012023 07:88:81.87 23
2002022 07:85:24.48 2z
20102023 07:41:52.40 3
287102023 1823:3457 23
28102023 0422:50.20 20
287102022 00:16:20.41 a2
271102023 0331:2228 a7
2oz azaToazE a4
26102022 2388:38.42 a7
20102022 23:45:40.08 20
26102022 23:32:20.40 s
20102023 21:48:14.40 51
26102023 21:47:47.72 20
20102023 13:02:08.20 42
2671072023 17:05:15.48 44
20102023 07:24:17.45 I

26/10/2023 04275268 22

10 G - g5e P 2511012023 23:55:31.80 20
100m 2 g - - = -

Automatic Alerts System - Last 60 Days

T [ ]
©e.m

Magnitude

Qrigin Time ML)
2011012023 15:57:21.82 20
2011012023 11:18:00.82 ae
2011072023 11:15:10.61 27
2011012023 10:58:32.17 a2
2011072023 07:58:51.57 23
2011012023 07:56:24.40 28
2011012023 07:41:52.40 e
2611012023 18:23:34.57 23
2811012023 04:23:50.28. 20
2811012023 00:16:20.41 a2
202022 03:31:22.25 47
2702023 02:37:03.33 as
2611012023 23:58:38.42 a7
2011012023 23:48:48.08 a0
2011012023 23:32:20.40 a5
2611012023 21:48:14.40 Exl
2011072023 21:47:47.72 20
201102023 15:02:06.90 az
2611012023 17:05:14.45 44
1745 a0

2611012023 04:27:52.80. a2
2511012023 23:58:31.88 28

and the GIS User Community -
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Automatic Alerts System — Last 90 Days

DO.m.E

Magnitude
Origin Time ML)
28/102023 15572182 20
207102023 11:1000.82 2
2011072023 11:15:10.51 27
2611012023 10:60:33.17 az
2011012023 O758:51.87 23
2811012023 07:55:24.40 28
2011012023 07:41:52.40 a8
2811012023 18233457 23
2811012023 04235020 20
2811012023 00:18:20.41 a2
2711012023 03312225 ar
271102023 02370333 m
26/1012023 23:50:36.42 ar
2611012023 23.48:40.00 20
2611012023 23:3220.40 a5
201102023 21:48:14.42 51
2611012023 21.47.47.72 20
2011012023 13:02:00.90 4z
2611012023 17:05:14.40 4
48
2611012023 04275260 EES
25/1012023 23568:31.66 28

Automatic Alerts System — Last 120 Days

Y o=
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Origin Time o)
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20102023 11:18:00 82 2
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201102023 07:85:24.48 28
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281012023 00:16:20.61 4z
2702022 03:31:2225 47
27102023 0237:03.33 s
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Image 4. Seismo-Lab Project Automatic Alerts
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Each event can be clicked on the map and the available data can be downloaded from
the contributing stations in a zipped file with the data streams in sac format.

Also, a search tool is available for more advances queries, using the International
Federation of Digital Seismograph Networks Web Services (FDSNWS) standard.

SeisComP3 FDSNWS Event - URL Builder

Time constraints

SartTme[ [T
EndTme [ T

Geographic constraints

O None

) Bounding Box

O Circle

Service specific constraints

Minimum Depth (ko) [0.0 |
Maximum Depth (km) 300.0

Minimum Magnitude

Maximum Magnitude

Magnitude Type

All Origins O

All Magnitudes O

Arrivals |

Exclude Picks O

Focal Mechanism O

All Focal Mechanizsms O

MT Station Contributions [

Include Comments O

Event ID [ ]

Limit [20 |
Offset [1 |
Order By
Cataleg
Contributor y
Update After i

Y— |

Output control
Format [CQuakeML (default) v |
Formatted [
No Data 404

URL

http://seistnolab gein noa gr: 8080/ fdsnws/'event'l 'querv Tnodata=404

Image 5. Seismo-Lab Project Advanced Event Search using FDSNWS.
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5. Data Download

(https://seismolab.gein.noa.gr/data-search/)

An advanced search tool is available for data queries and download using the
International Federation of Digital Seismograph Networks Web Services (FDSNWS)
standard.

SeisComP3 FDSNWS DataSelect - URL Builder

Time constraints

StartTime[  T1
EndTime [ 7

Channel constraints

Network [EC7 ]

Station |ABC.D
Location[00 |
Channel

Service specific constraints

Quality

Minimum Length (s) 0.0
Longest Only
Authentication O
Output control

Format

No Data 404

URL

hitp:/seismelab.gein nea gr:8080/ fdsnws dataselect'] ‘query’nedata=404

Image 6. Seismo-Lab Project Advanced Data Search using FDSNWS.

6. Software

A selection or seismological software tools are available along with video tutorial and
examples (SWARM, JAmaSeis, SeisGram2K)

SEISMO-Lab online platform and space for teachers
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7. Educational Material Space for Schools and Students

(https://seismolab.gein.noa.gr/educational-material/)

All the educational material along with good practices is available for schools and
students to use.

Educational Material

School Network Alert Citizens Protection — Schools Study Earthquakes —
Open Schooling Roadmap Guide of Good Practice
Schools Study Earthquakes — Schools Study Earthquakes —
Implementation Guide — Seismology Handbook”

YAIKO yiLa EKASEVTLKO0G:
Exknaibsutikd oevdpia tov £pyouv SEISMO-Lab

Image 7. Seismo-Lab Project Educational Material
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8. Extended Deliverables - Parametric information for
the Automatic Event Alerts of the SEISMO-LAB
platform.

The SEISMO-Lab online platform features a fully automatic earthquake detection system
(https://seismolab.gein.noa.gr/seismolab-automatic-alerts-all/). ~The system was
providing the basic information of an event (location, magnitude and depth) along with
the data for each station participated in the event.

Parametric data were added for each event stored in the SEISMO-Lab database, that show
additional information for each station, participated in the event, like the station P phase
pick time, it’s residual, its azimuth information, it’s distance from the event and its
separate magnitude value.

A separate page was created for each earthquake event, that include a GMT map
(https://www.generic-mapping-tools.org/) of the event, an OpenStreet Map of the event
(https://www.openstreetmap.org/ ) and the additional parametric information in text
and xml format.

Also in the same page, additional information is shown for each event, like the RMS, the
location error, the number of stations used for picking and for magnitude calculation and
the azimuthal gap.

This additional detailed event information allows the teachers and the students to explore
and understand easier and more efficiently earthquake events and the parameters that
characterizes them.

SEISMO-Lab online platform and space for teachers -
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Event Id noa_seismolab2024hgkpj
Origin Time (GMT) 2024-04-13 02:23:15.57
Magnitude 4.7

Latitude [*N] 38.80

Longitude [FE] 23.4082

Depth (km) 10.0

Location 23 Km ESE from Istiaia
Click here for more information.

Image 8: Additional option was added to view the event’s detailed information
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Automatic solution for SEISMO-LAB event 2024hgkp

Magnitude: 4.7 ML

Origin Time: 2024-04-13 02:23:15.5 +/-0.3s5 (GM

Latitude: 38.80deg +/-3kmN

SEiSMO-LAS e

Download Event Data (sac format)

Event solution in XML format (QUAKEML)

!‘: TRATE ) .
| ] EventID: noa SEISMOLAB_2024hgkp;
= " \ Origin Date: 2024-04-13
Origin Time: 02:23:155+/-03 ¢
latiaia Latitude: 38.89 deg +/-3 km
9 g Longitude: 23.41 deg+/-3km
nipad Depth: 10 km
Mode: automatic
Status: NOT SET
- Residual: 1.17s
JL. Gap: 102 deg
1 Network magnitudes:
MLv 4.69 +/- 0.23 15 preferred
2 2
7 780 21 Phase arrivals:
k | sta net dist azi phase time res wt sta
| ,. B Alissden] R58B0O AMOS8 272P 02:23:278 27A 10R58BO
| ‘:h‘- : . : ¢ : R4F38 AMO9 158P 02:23:33.0-02A 10R4F3E
) | L9 i {;_{,ﬁ‘ R 3% . ) R4EB6 AMO09 165P 02:23:333 04 A 10R4EB6
bl f:'l'{ N : SNOA HL 09 165P 02:23:334 04 A 10SNOA
b 44 “—“‘»\'.4‘\‘. - \ ’ RGTFF AM 10 169P 02:23:339-0.1A 10RGTFF
188, ""_'\_’H‘_‘ ! 4 - SSEA HL 10 157P 02:23:33.9 02 A 10SSEA
IH"F 3 myh’_,f o N *’F‘a; -4 SNSM HL 1.0 166 P 02:23:34804A 10SNSM
| ) e il e SKAR HL 13 293P 02:23:37.8 -08A 10SKAR
! b X, & RF2SA AM 14 248P  02:23:391-10A 10RF25A
B | . E ‘_g & T}. 2 ) DU
o A Pue. aelil j_ | RACO91 AM 14 298P 02:23:42414A 10RACO]
“ & RC574 AM 1.9 330P 02:23:47.1 03 A 1.0RC374
s — R1388 AM21 202P 02:23:53524A 1.0RI1388

Image 9: Example of a detailed event solution — information that features a detailed event solution,
maps (both openstreet map and GMT) and the possibility to download the event data in sac format and
to view the event solution in XML (QuakeML) format
(https://seismolab.gein.noa.gr/event.php?year=2024&month=06&id=snac2024mmzdq)

SEISMO-Lab online platform and space for teachers -
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9. Extended Deliverables - Event Database for
Parametric Event Information Retrieval and Web
Graphical Unit Interface (GUI)

An additional Web Graphical Unit Interface (GUI) was added to the SEISMO-LAB platform
that allow the users to easily and efficiently explore the events stored in the database
and view download their parametric data.

Application URL: https://seismolab.gein.noa.gr/automatic-alerts-database-search/

Home Project Teachers’s Activities -~ Project Automatic Automatic Alerts | Seismograms  Stations
Results Space Network Alerts Database Search Database Status

Automatic Alerts Database Search

Date Latitude  Longitude Depth (km) Magnitude
From 01/01/2024 3299 7.56 o 01
Ta 2710572024 4671 3893 200 8 Search || Circular Selection

USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGF, UPR-EGF, and the GIS User Community

Leaflet | Tiles @ Esri— Source: Esri, i-cubed,

Event Code | Origin Date Origin Time Latitude [°N] Longitude [FE] Magnitude Depth (km) Mw
noa_snac2024kkkud 27/05/2024 23:24:02.70 356194 286764 43 1376 >
noa_snac2024kkkud 27/05/2024 23:24:02.70 6194 2B.6764 43 137.6
noa_snac2024khzdg 26/05/2024 15:15:08.54 36,5431 27.4745 4.6 1622
noa_snac202dkgcee 25/05/2024 14:31:00.49 36.3526 21.66 EX] 5.0
noa_snac2024kfuny 25/05/2024 10:39:48.18 39.667 20,5895 £ 5.0
noa_snac2024kemtd 24/05/2024 17:35:30.38 39.0606 17.2954 45 10.0
noa_snac2024kehms 24/05/2024 14:56:30.40 387416 230939 29 5.0
noa_snac202dkdktz 24/05/2024 03:27:54.91 42.9347 113637 59 10.0
noa_snac2024kdbhg 23/05/2024 22.40.03.86 34.8366 26.1583 43 10.0
noa_snac2024jxouf 20/05/2024 22.41:28.29 35.8652 263462 37 5.0
noa_snac2024jvzun 20/05/2024 01:59:14.62 36.5278 335349 55 10.0
noa_snac2024jusdd 19/05/2024 08:58:50.25 38.0016 236017 20 50
noa_snac2024jtxpi 18/05/2024 22:36:3366 35.193 27.643 41 10.0
noa_snac2024jsgyf 18/05/2024 01:03:43.89 38.6323 23.3866 31 10.0
noa_snac2024jppsm 16/05/2024 14:05:49.46 37.5636 217363 34 10.0
noa_snac2024jkwoa 13/05/2024 23:52:1271 41.1159 26.4379 46 10.0
noa_snac2024jknde 13/05/2024 19:07:20.04 37.9826 231224 29 220
noa_snac2024jkewg 13/05/2024 13:56:50.14 37.7719 218144 37 10.0
noa_snac2024jjfwu 13/05/2024 02:19:50.42 37.9172 219494 29 5.0

Image 10: Automatic Alerts Database Search Application
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