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Contexto
Problema/Oportunidad
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Contexto: Zona de transicion

Ciudad de
Cordoba
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Ciclo del agua/Cuencas nivales

El agua de nuestros
rios viene desde la
cordillera.

Y principalmente
viene de los deshielos
de nieve.

Consorcio Cientifico Tecnolégico CEAZA

i "4 B (U) ¢

CEAZA G°""" Regloa INIA



Contexto: Sequias y cambio climatico

Precipitacion anual en Embalse La Laguna (Elqui) [1965 - 2024]
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Propagacién de la sequia: sequia meteorolégica a sequia hidrolégica

Precipitacion anual en Embalse La Laguna (Elqui) [1964 - 2024]
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Estrés en el sistema y necesidad de informacién

éSeguira asi?

éCual es el prondstico?

¢ Cuanta agua hay
acumulada en
cordillera?

éMantengo los
cultivos?
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Contexto
Problema/Oportunidad
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Sistemas de gestion de informacion
Para tomar decisiones informadas

land use

ecological assets

dams & weirs

irrigation |
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Estudios/modelos y conclusiones

Climate Change and Overuse: Water Resource Challenges during
Economic Growth in Coquimbo, Chile

005

by Roberto Pizarro 1.2 &, pablo A. Garcia-Chevesich 34" &, John E. McCray 3 29,

Jonathan O. Sharp 3 2 @ Rodrigo Valdés-Pineda 56 2@ claudia Sangiiesa 12 29

Dayana Jaque-Becerra 7 &, Pablo Alvarez 8 &, Sebastian Norambuena 8 &, Alfredo Ibainez 2 &,
Carlos Vallejos 9 & and Romina Mendoza 1 &
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Results show that the main cause of this concerning situation is excessive consumption, and there is an urgent
need to know (model) how to adequately quantify water availability, as well as current uses, before authorizing new
water withdrawals. This is also applicable to current productive activities that, apparently, might not have enough
water in the future for them to function. Therefore, if this is not considered properly, the region could be facing a
critical situation that will condition its productive future and, most importantly, its environmental future, which is the
basis of all human sustainability.

Considering the above, future modeling is advised to better understand the regional hydrology of the area and
quantify the anthropic effects on water resources more precisely. ‘

.. S€ aconseja mas modelacion para entender mejor la hidrologia regional...
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Sistemas de simulacion y pronoéstico
Como base del sistema de gestion

Interpolacion estaciones CEAZAMet

@.
Ovalleﬂvv“\r .
‘mf],; 81 Lluvia (mm)
@8’ ¢ <l
1-5
[ s5-10
1372
Canel’ - IO o 15
849 Iapel 27)
g o132 o I 5-20
Il 20-25
M 25-30

Consorcio Clentifico lecnologico CEAZA

g :”"% )' E

ceaza Gomeksow INIA

WRF (RAINC + RAINNC]

Diferencia WRF-Interpolacion

o - fﬂ( /"\_‘

uimbo) %
hiod b?“"d“o.”o Paihuano

Rio Hurtado

Lluvia (mm)

Monte Patria

Diferencia
Precipitacion (mm)

Punitaqul <=1

Combarbals 1-5
[ s-10
Canela - 10-15
llapel W s-20
W 20-25
W 25-30

Salamanca
Los Vilos




?

Consorcio Cientifico Tecnolégico CEAZA j i o G
f m"’e ‘ /E( .-' T\::\-‘\ — 1 | A M (ﬂ
/e - - W . i p I . N

ceaza Somereom [NIA \“\‘\\l‘j l



Problema de los entornos hostiles

Velocidad de Viento:Paso Agua Negra

Datos entre el 2022-04-01 y el 2022-04-30
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Problema de los entornos hostiles a
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Contexto
Problema/Oportunidad
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Propuesta:
Desarrollo de hardware local de
telemetria desde cero
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Arduino

* En una especie de computador, mas parecido a una calculadora programable
(memoria es un tema importante) que posee pines de entrada y salida que se
pueden controlar, ademas de puertos como Serial o 12C.
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Nota: Hay varios otros, Raspberry, MK, SMT32
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Y los modulos
GPS [ Memoria ]

=
. OPEN-SMART

[ Modems
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Ademas: Impresion 3D
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Etapa 1:
Factibilidad
(2015-2018)




Prototipos (2015-2018)
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2018: Primeros test de campo - prototipos
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Prototipo 3: Pruebas terreno 2
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Etapa 2: Desarrollo
de hardware

“Made in CEAZA”

Agencia
Nacional de
Investigacion
y Desarrollo
Ministerio de Ciencia,
Tecnologia, Conocimiento
e Innovacién

Gobierno de Chile
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2020-2021: Nodos de altura (V4)

Bajo costo

Bajo peso

Bajo tamano

Bajo consumo




2020-2021: Nodos de altura, hardware

Procesador

Memoria SD

Radio de largo

alcance
Sistema GPS

Sistema de energia
(Controlador de

= carga)
Sistema operativo RIS

//pinMode (RS232_PIN_EN, OUTPUT); digitalWrite(RS232_PIN_EN, HIGH);
. //activar estos pins en ceazamega (son de energia)
87 pinMode (27, OUTPUT); digitalWrite(27, HIGH);
Irl I Iwa re O pinMode (24, OUTPUT); digitalWrite(24, HIGH);
Serial.bagin(115200) ;
9%7 //SerialRS232.begin(115200) ;

92 Serial.println("Iniciando programa CM_GSM_ND 20210729 (by: Cristian Orrego, 2021)");
93 delay (500);

94
95| //-=--- INICIO configurar e iniciar modem GPRS -------------
mdm.sim_apn=cm.Config.gsm_sim_apn; mdn.sim user=cm.Config.gsm_sim_user; mdm.sim_pass=cm.Config.gsm_sim_pass;
7 mdn.node_id= cm.Config.node_id; mdn.serverl=cm.Config.www_servar; mdn.serverl ws=cm.Config.www_server_ws;
mdm. Init(true, false) ;
7R FIN configurar e iniciar modem GPRS -------------

datos_post . reserve(512) ;
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2021: Nodos de altura, fabricacion

Inter 1 Journal of R fi ble and Embedded Systems (IJRES)
Vol. 11, No. 2, July 2022, pp. 175~187
ISSN: 2089-4864. DOL: 10.11591/ijres.v11.i2.pp175-187 a 175

CEAZA mega board: an open-source data logger for scientists

Adrian Gallardo, Cristian Orrego Nelson, Shelley MacDonell
Center for Advanced Studies in Arid Zones (CEAZA), La Serena, Chile

Article Info ABSTRACT
Article history: Over the last decade many have taken of the
: technology boom related to the launch of the Arduino platform to make their
Received Dec 3. 2021 own datalogging devices. Many of these developments ended with the first
Revised Feb 12, 2022 functional prototypes in which multiple electronic boards are mixed by
Accepted Mar 11, 2022 wiring/soldering and then used in datalogging activities. In this study we
present a new, snmple. rohusl and expandable datalogger board based on
maker’s Our datals board extends previous
Keywords: work in this area as we designed an Arduino Mega 2560 derivative
% i board that is ible with existing but was also
Arduino kg . s 3
i« lesigned and such as low power
Climate change i ility. and i Different tests were made so
Data logger reliability in low temperatures and low energy needs are satisfied. Is
Embedded system expected that the scientific community can add this board to their tool set, as
Environmental monitoring this board solves the energy problem and present an easy transition from
Open source handmade logger integrations.
Science

This is an oven access article under the CC BY-SA license.
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021: Nodos de altura, pruebas
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Grafico de Altura de Nieve[cm]

Comparacién de valores en Tascadero
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21: Nodos de altura, transferencia

Glaciologia CEAZA, Glaciologia IANIGLA,
Glaciar El Tapado Glaciar Perito Moreno
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Etapa 3:

Mejoras funcionales
y esteticas

rrrrrrrrrrr

||||||||||||||||||||
Tecnologia, Conocimiento

(ANID-IDEA, 2022-2024)

Gobierno de Chile
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Objetivo: Red nival de bajo costo

[ GOES ]:>[ Internet ]

[ Satellite Satellite ]




Desarrollo de sensores: Diseno 3D
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Desarrollo de sensores: Diseno 3D

Temperatura
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Y en 8 anos de desarrollo...
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Sistemas integrados

Nodo Nival CEAZA v1.2
N\

Panel solar con

regulador y bateria ——* 7
integrados ‘

AID a /I/AI

"
/
RS485
/

Sensor de altura
de nieve y
temperatura

Conversor

\

Hacia productos finales...

Datalogger CEAZA
I0Tv1.2

\AAAAAAAAAA

Balanza
de nieve
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Instalacion
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Problema de los entornos hostiles
Ejemplo: Dificil acceso
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http://www.youtube.com/watch?v=_bKymkJhcHE
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T° Sector Tapado
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T° Sector Tapado

Grafico de Temperatura del Aire[°C]
Comparacion de valores en El Tapado 2,El Tapado IOT DGA El Tapado IOT Falda
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CEAZAMET

En un sector de menos de 4km existe una diferencia de mas de 7°C y lo mismo pasa
con la acumulacién nival y otros parametros.
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Futuro...

cristian.orrego@ceaza.cl — 2025
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El mar tiene los mismos problemas,
potenciales y desafios que la cordillera
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