Real-time
Monitoring System

for water level -
SENTINEL
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During the floods in 2020 and 2021
in south Mexico - Tabasco and USA -
Louisiana, New York city, it was
necessary to know the precise level of
water in strategic points within the city.

Eng. Luis Edgar Rodriguez Abreu
Geophysics Eng. UNAM
PhD Understanding and Managing Extremes



Citizens need fast and punctual
information to make right decisions
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(m) (m)

Tapijulapa 17.50 2463 703

uyacatengo 2545 2965 420
ITacotalpa (Oxolatan) 3592 3953 361

arrizal (Gonzdlez) 728 950 2 rios abajo del nivel de desbordamiento
leapa kEAY) 3650 133
bichucolco (San Joaquin) 22 20 0.84
(Grijalva (El Muelle) 7.61 825 0.64
Grijalva (Gaviotas) 1 825 054
[San Pedro 9.06 901 005
be la Sterra (Pueblo Nuevo) 818 749 069
Samaria 1517 14,00 117
Usumacinta (Boca del Cetro) 2049 192 128 rios arriba del nivel de desbordamiento
Puxcatan (Macuspana) n3é6 985 1.5
L:rijalva (Porvenir) 6.41 474 167
[Tulija {Salto del Agua) 1410 1099 3n
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Semaforo de Lluvias y Niveles de Rios

Fuente CONAGUA https://twitter.com/conagua_mx

Nombre de los rios

1 Samaria

2 Carrizal - Ra. Gonzdiez
3 Oxolotan

4 Tacotalpa - Tapiusapa

S Puyacatengo

6 Pichucaico - San Joaguin
7 Teapa

8 La Sierra - Pusbio Nusvo
9 Grijalva - Gaviotas

10 Grijalva - Acachapan 1ra
11 Tulija - Satto de Agua

12 Puxcatin - Macuspana

13 Usumacinta - Bece st Cenol
14 San Pedro

Prondstico de lluvias oo

Ulestvnss s Mindensdie 411 - 35 o)

Fuente https://twitter.com/ProcivilTabasco/
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Descripcién y recomendaciones:
Un canal de presion, interactuando con ¢l desplazamiento de la
Onda Tropical No 4, favorecerin lloviznas de 0.1 2 5§ mm en
Chontalpa, Centro y Pantanos a moderadas aisladas de 5.1a 25
mm ¢n Rios y Sierra, las cuales pueden darse de forma vespertina
y nocturna, acompanadas de actividad cléctrica regular. Se prevé
cielo parcialmente nublado, vientos del este y sureste de 102 15
km/h con rachas de 20 a 30 km/h, principalmente en el oriente

del estado. Sc espera un ambiente célido con temperaturas

miximasde 32°a35°C yminimasde 22°Ca 25°C.
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Solution

Real time
Monitoring
System for water
level




The level of water can be continuously
monitored by PC or Smartphone

= Calibracion

88 General / Calibracion # <2 + Sentinel

PC Smartphone



SENTINEL measures the level of water in a
specific point. The level can be registered in
feet above the mean sea level and setting with
specific alarms when reaching critical levels.
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EventO1: SENTINEL september 2021, Villahermosa,
Tabasco, Mexico.
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https://www.linguee.es/ingles-espanol/traduccion/pumping+sump.html

Event02: SENTINEL february 2022, Tabasco México.

[ uoeris a noceradis (0.1 2 25 mm)
Sin Uuvias

Fensta de 1o tovias: Frontens Sor, bolutaes Na. 043 y 047, Fumate e s rios: Direceidn Local de s Comagas.

Estado de los Rios Estado de los Rios

Cielos medio nublados, con bajo potencial de
lloviznas generales en el dia.

Observaciones importantes: Observaciones importantes:

| 6 Pichucaico

Vientos variables en la troposfera podran disipar la
8 De la Sierra - P. Nuevo o posibilidad de lluvias en la Entidad, debido, a la entrada de
¥ humedad existente en el sureste del pais. Se prevén cielos
medio nublados con bajo potencial de lloviznas aisladas de
0.1 a 5.0 en el Estado. Por otro lado, se espera ambiente
fresco a templado por el dia, y frio por la noche.

La combinacién de aire seco con un sistema de alta presion
en el Golfo de México, podré ocasionar flujos de viento del
sur (surada), esto podrd mantener condiciones estables en
la region. Se prevén cielos despejados sin probabilidad de
lluvia para el Estado. Se espera ambiente calido en el dia y

fresco en la noche.
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Event03: SENTINEL may 2022, Mexico City.
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Knowing the level of water in real time
makes you take timely decisions in terms
of survival and cost.

e 3

Real time data
SENTINEL measures the water level in a specific point and sends the data to the cloud.

Autonomous
It works independently 24 hours per day with solar energy, even on cloudy days.

Effective
It provides immediate information to activate flood protocols to mitigate risks.

Low cost
This investment is less than the economic impact of not making decisions on time, even exponential.

Accesible
You can check the water level from any device connected to the internet, from anywhere in the world and with
several users at the same time.



SENTINEL data allows city
council to take better
decisions in specific sites,
in critical moments




Where to install

(D ETNS
2. Pumping sumps
3. Streets

4. Critical infrastructure points
within the city such as;
Hospitals
Airports
Important bridges
Fire stations, etc.




Real Case. Villa El Cielo km 22.5 carretera
Villahermosa - Teapa, Centro, Tabasco México.




Benefits e

&5

v It is autonomous using a cellphone chip, witha 3. /%

9
"
S

rechargeable battery with solar panel. s

Image © 2021 CNES /Airbus,

v Historical and real time data. - Google Earth

Imagery Date:'12/26/2020  17°948'43.32" N 92°56'13.40" W elev 53ft eyealt 7902 ft

v Speed of rising and decreasing of water levels.

v" Accurate and reliable sensor. ,

SENTINELO2

v Scalable to quick deployment in different sites. Alers: warning

Nivel de agua: 8.5m

Villa El Cielo 2da. Etapa

9 Q EL MILAGRITO

SENTINELO3




Real Case. SENTINEL
Proteccion Civil Tabasco, Centro, México




Real Case. SENTINEL

Proteccion
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Real Case. SENTINEL
Proteccion Civil en Alvaro Obreg




SENTINEL transit overpass in CDMX for
SACMEX

L



https://goo.gl/maps/aRE7LqY34EEE9xF57

SENTINEL to monitor tributaries of rio Sabinal
in Tuxtla Gutiérrez

60 devices distributed in 12
micro-watersheds

0.0

https://datos.tuxtla.gob.mx/sigetux/




SENTINEL. Bahia de Kino, Sonora.
Monitoring the level of sea water in shrimp
farms

https://g00.gl/maps/0AQAamBgZnmzhhcc8



https://goo.gl/maps/oAQAamBqZnmzhhcc8

Investment

-=> Price

2,300 USD +tax

-> Annual operation fee for 5 users
200 USD +tax

-> Total 2,500 USD + tax

Payment conditions:
50% down payment, 50% when working

rodrigso@zoluciones. mx 20x16x14 cm



mailto:rodrigo@zoluciones.mx

Climate change widespread, rapid, and
intensifying - IPCC

GENEVA, Aug 9 - Scientists are observing changes in the Earth’s
climate in every region and across the whole climate system,
according to the latest Intergovernmental Panel on Climate Change
(IPCC) Report, released on Aug 9, 2021. Many of the changes
observed in the climate are unprecedented in thousands, if not
hundreds of thousands of years, and some of the changes already
set in motion—such as continued sea level rise—are irreversible
over hundreds to thousands of years.

https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/



https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/
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