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The IDSL device, since 2014

• The design requirements of the mareographs were:
• High quality of the data with an error of 0.5 cm maximum
• Short acquisition time interval, 15 s maximum
• Small transmission latency, smaller than 30 s
• Low overall cost, less than 2 kEuro
• Autonomy, at least 3 days without solar insulation

GSM Network

Internet

15 s latency

1 mm
5 s
1÷2 s
2.5 kEuro (incl webcam)
3 days



Initial prototype, with off-shelf components
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IDSL Power balance

•Teltonika 3.5 W
•Raspberry 1 W
•Board  1 W

•Total consumption  7 W (12 V  means 0.58 A)

•Batteries:  
• 1 internal (7.2 Ah) + 3 external (12 Ah each)
• Total:  43.2 Ah

– 43.2/0.58= 74 h (about 3 days autonomy)

•To refill the batteries at 40 degree latitude we need solar panel 
100 W
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Raspberry PI 3 is used to 
host the data collection 
programme

Raspberry Nano in 
webcam

Importance of the LAN 
switch, to switch off and 
back on remotely, also 
via SMS

SMS control (several 
installations not 
activated  or not 
possible)



All data received through TAD_server method

•Classical method:
• All stations scanned by a central system every x min (i.e. 1 min)
• In case of parallel scanning, the latency is given by the scanning interval

•TAD_server method: the stations transmit the data to 
the server as soon as it is available
• It can be used also as backup method (transmission redundancy)
• Latency is null or few seconds
• IGN/PdE using for all Spanish stations and by ISPRA (Italian Mareographic

Network) for 10 stations (FAST Method)



IDSL control

•IDSL is controlled, when necessary, via logmein
VPN in remote desktop

•Traffic Consumption: about between 5 and 8 
GB/month



Communication:  basic configuration

• Main tasks of IDSL:
• Measure
• Compute
• Alert

• TAD Server
• Data collection
• Data presentation and 

dissemination
LEV

pyTAD
Measure, 
compute  and 
alert

LEV, STF, LTF, AL

Internet

LEV, STF, LTF, AL

TAD_server



Communication: split configuration

• IDSL measures only
• Computing and alerting 

demanded to an 
external programme,  
running in a computing 
center

• Example: PUMMA 
devices

LEV

pyTAD
Measure 

LEV

Internet

Compute 
and Alert

pyTAD

LEV

LEV, STF, LTF, AL

LEV, STF, 
LTF, ALMQTT protocol



IDSL installations

42 devices in the Mediterranean Sea,  9 devices in Indonesia
Several devices need maintenance.  UNESCO CoastWave project will take care of the Med. Sea devices.



Some relevant IDSL installation: La Palma, Spain

La Palma, Volcano
Tazacorte port
Oct 2021



Rakata, Island, Indonesia

Rakata Island IDSL-309  
communicates with a fast 
satellite communication 
system with Jakarta to 
get internet connection



Mw 6.8 Zakyntos event: 25 Oct 2018
• IDSL-12 correctly detected the event

IDSL



Alert mechanism, Krakatoa event 2018, 
using same routines of IDSL



Tonga event, 2022, Prigi



Alert mechanism for IDSL, False alerts



IDSL Installation Guide

• On the basis of the experience of the 
first 5 installations, an IDSL 
installation guide has been developed

• The objective is to have a sort of 
“IKEA” manual, i.e. a detailed and 
complete installation description

• The aim is to give the teams that will 
perform the next installations as much 
information as possible in order to 
conduct a successful installation

• In principle it could be possible to send 
the instruments without support from 
JRC



Reliability

•The system must work 24/7
•In case of errors it has to stop and restart 
autonomously

•If possible recover all the data when connection is 
possible

•Nothing written on the SD memory card
•Easy replacement of parts



Maintenance

• Regular maintenance of IDSL is needed but the time of 
revisit strongly depend on the local conditions

• Factors that may influence IDSL efficiency
• Crystal deposits on the sensor surface

• The sensor stops working after 2-3 years;  in some sporadic cases 1 year

• Batteries degradation
• Need to replace them regularly after 2 years of operation

• Disruption of SD card
• Need to replace them regularly after 2 years of operation

• Break circuit or disconnection of internal battery wires (single box)
• Rare but it may happen 1 every 5 years

• Interruption of solar panel electrical connection
• Rare but it may happen 1 every 8-9 years



Tsunami detection model

• The detection model implemented inside the IDSL is used to:
• Send alerts via email and SMS
• Activate the webcam with images every 2 min and 10s video stream

• Full paper under review



Original signal



STF: Current point 
approx., using the  
Least Sq with the 
previous N points, i.e. 
30

Short Term forecast



LTF: Current point 
approx., using the  
Least Sq with the 
previous N points, i.e. 
300

Long Term Forecast



All signals together



Alert Level

Alert signal

Threshold=0.1 + 4 x rms(Short Term Forecast)

Short Term minus Long Term Forecast

4x rms



Sea Level Machine  (under development)



Sea Level Machine, follows



Conclusions

• The IDSL device proved to be a very good alternative to traditional sea level 
devices

• Preventive maintenance is necessary to ensure smooth and continuous 
operation but the cost of each piece is rather limited

• The use of such low cost device can notably improve the availability of high 
quality tide gauge records in case of events 

• The involvement of local administration and people can allow a virtuous 
mechanism and facilitate the maintenance, in particular for very remote areas

• Interest by Indonesia authorities to produce a local version of the IDSL, 
named PUMMA, to install in hundreds of installations in the country

• The Tsunami Detection Model included in the IDSL proved to be useful to 
identify ongoing events and is particularly useful for non EQ related events 
(example Honga Tonga Volcano explosion);  implemented in the Sea Level 
Machine application, under development



Thank you for your interest 
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