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Early flood detection and warning system in Argentina
developed with Libelium sensors technology

La Emilia is a small village in the North of Buenos Aires, Argentina. Its location next to the “Arroyo del Medio”
river has been subject to several flood alerts throughout its history. In 1966, La Emilia was hit by a massive
flood after a period of heavy rain leaving more than 400 liters per squared meter and causing two deaths. Local
authorities suggested the construction of retaining dikes in order to avoid future flooding.
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Unfortunately, these infrastructures were neither high nor strong enough to dam the water of the “Arroyo del
Medio"” during the heavy rains of the austral summer of 2017. On the 16th January, 75% of the population of
La Emilia were forced to evacuate, one person died and more than 3,000 people were moved to several
evacuation centers. The dikes collapsed and flooded the village, creating a “swimming pool effect” which cut off
roads and railways for days.

The local government rapidly implemented a plan to manage flooding and prevent future tragedies. Ideally,
the best solution was to regulate the flow rate by constructing a dam upstream. This solution was very costly
and would have also affected other areas which would be submerged so was automatically dismissed. Local
authorities finally decided to increase the height of the dikes as well as implement an early detection and
warning system for flood prevention in the river basin.

Rack2, Libelium’s distributor in Argentina, has implemented the early detection and warning system. This
corporation has specialized in IT and telecommunications solutions for more than 15 years and has a growing
interest in the Internet of Things sector. Rack2 offers complete IoT solutions thanks to the combination of its
Sense2Cloud software platform with Libelium'’s wireless sensor platform technology.

Deployment of the project

A preliminary study was carried out by specialists to find out which were the most relevant locations to have
sensors installed along the river, from the source to the mouth in the Parana river, with special emphasis on
the riverside municipalities.
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http://www.rack2.com.ar/
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The deployment of an early flood detection and warning system was the main target of this project, a reliable
and stable structure in terms of communications and the accuracy of readings. The Water Authority of the
Province of Buenos Aires, required a permanent water monitoring system, not only for risk alerts but also to
produce a satisfactory water flow, to control and record its behavior.

The Libelium wireless sensor platform has been installed in four different locations in order to monitor the river:

. La Emilia (Province of Buenos Aires)

- Puente Figueredo (Province of Buenos Aires)
. Conesa (Province of Buenos Aires)

- Peyrano (Province of Santa Fe)
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http://www.mosp.gba.gov.ar/sitios/hidraulica/index.php
http://www.mosp.gba.gov.ar/sitios/hidraulica/index.php
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The main parameters to be studied are the river water level and the forecast and observation of the weather
using Waspmote Plug & Sense! Smart Agriculture PRO. For that purpose, four units were installed in the area,
including the following sensors:

- Ultrasound sensor

- Temperature, relative humidity and air pressure
«  Pluviometer

« Wind speed

« Wind direction

The ultrasound sensor measures the distance between itself and the surface of water. This sensor is frequently
used in similar applications, such as measuring liquid level or detecting presence. The sensor emits ultrasonic
waves which rebound in the water and offers the system the distance between the node and the water. The water
level of the river can be known by applying simple calculations.

The system included double telecommunication technology base due to the requirements of the area.
Rack2 deployed and implemented a private LoRaWAN network as the principal communication protocol for
those municipalities where telecommunication infrastructure was not stable enough and 4G as a redundant
communication protocol.
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The data gathered by the sensors was sent to the Rack2’s Sense2Cloud platform where it can be visualized
and analyzed. The Sense2Cloud dashboard allows the end user to check the status of the sensors every 30
minutes and receive warning alerts in case the parameters’ thresholds are exceeded.
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This project perfectly fits the needs of all the stakeholders, the early warning system offers the population real-
time information about the condition of the river and additionally, the water authorities have access to data in
order to create and study statistics.
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The program does not have a monetary return on investment itself, but a project with high political and social
impact for the community. The early warning system has been created to solve a problem that the population
has to deal with regularly.

Marcelo Silvestri, CEO of Rack2, highlights the fact that “monitoring theriver is essential, the possibility of preventing
risks and informing the population thanks to the early warning system offers optimal results”.

“Measuring river levels as well as controlling weather parameters was mandatory for the solution. Additionally,
the context of the deployment demanded redundant communication protocols to assure the information to be
received in the warning center, in case of flooding. Thanks to Libelium’'s Waspmote Plug & Sense! features we
have achieved both requirements”, says Silvestri.

For more information about our products, contact the Libelium Sales Department.

More info:

- For technical details on Waspmote Plug & Sense! Smart Agriculture PRO: Waspmote Plug & Sense! Smart
Agriculture PRO Technical Guide.

- Read more about Libelium sensor productlines in the Waspmote, Waspmote Plug & Sense! Sensor Platform
and Meshlium Gateway websites.

- New Waspmote Sensor Board enables extreme precision agriculture in vineyards and greenhouses:
libelium.com

- Libelium IoT Sensor Platform Adds LPWAN Coverage for Australia, ASIA PAC and LATAM with LoRaWAN
and with Sigfox Technologies: libelium.com

- Libelium hits the Smart Cities market with a complete 4G loT solution for US, Europe and Australia: libelium.
com

References:

Rack2: rack2.com.ar
«  Direccion Provincial de Obra Hidraulica - Buenos Aires: mosp.gba.gov.ar
- Un muertoy mas del 75% de la poblacién de La Emilia fue evacuada por las inundaciones: lanacion.com.ar

Discover our Smart Agriculture Kits at The loT Marketplace.

More case studies at: http://www.libelium.com/resources/case-studies
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https://www.libelium.com/contact/
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TERMS AND CONDITIONS TO USE LIBELIUM CONTENT

Libelium is the owner of all images provided on the website and it can only be used quoting the source. Any video,
photograph, diagram, infographic or logo cannot be used or transformed without Libelium authorization. You can
request the files in high resolution to publish on your website or to insert in marketing flyers always using Libelium logo
and linking with Libelium website.

If you are going to publish the article in a website or media or in a white paper or research study, it must be done
including all the references and mentioning Libelium as the source of the content.

© Libelium Comunicaciones Distribuidas S.L. - www.libelium.com
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