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RESUMEN

Este estudio presenta la implementacion de un sistema de monitoreo ambiental en el centro
experimental Sacha Wiwa, Ecuador, utilizando sensores inalambricos y tecnologias del
Internet de las Cosas (IoT). Ante los desafios del crecimiento poblacional y el cambio climético
en la agricultura, se despleg6 el modelo de estacion meteoroldgica Ecowitt GW1100 en una
parcela de café ubicada dentro del centro experimental Sacha Wiwa. Durante abril de 2024, se
recopilaron datos de temperatura, humedad y radiacion solar cada 5 minutos. Los resultados
revelaron temperaturas promedio de 28.81°C, humedad del 74.07% y radiacion solar media de
320.38 W/m?, evidenciando variabilidad en las condiciones ambientales. Estos datos
permitieron realizar una gestion agricola mas informada, optimizando recursos y permiten
mejorar la sostenibilidad. Ademas, se implementd un modelo de prediccion de Random Forest
para estimar el estrés hidrico de los cultivos, con un Error Cuadratico Medio de 0.7246, Error

Absoluto Medio de 0.5952, demostrando su efectividad al realizar la estimacion por medio de



Machine Learning. La discusion destaca la viabilidad técnica y econdémica de la Agricultura
4.0 en entornos rurales para abordar desafios globales. Este estudio permitié sentar las bases
para futuras implementaciones de 10T en agricultura, impulsando su transformacion digital

hacia un futuro mas perdurable y sostenible.

Palabras claves:

Monitoreo ambiental, Sensores inalambricos, Internet de las Cosas (loT), Agricultura 4.0,

Random Forest, estrés hidrico.
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ABSTRACT

This study presents the implementation of an environmental monitoring system at the Sacha
Wiwa experimental center, Ecuador, using wireless sensors and Internet of Things (loT)
technologies. Faced with the challenges of population growth and climate change in agriculture,
the Ecowitt GW1100 weather station model was deployed in a coffee plot located within the
Sacha Wiwa experimental center. During April 2024, temperature, humidity, and solar radiation
data were collected every 5 minutes. The results revealed average temperatures of 28.81°C,
humidity of 74.07% and average solar radiation of 320.38 W/m?2, evidencing variability in
environmental conditions. These data allowed for more informed agricultural management,
optimizing resources and improving sustainability. In addition, a Random Forest prediction
model was implemented to estimate the water stress of crops, with a Mean Square Error of
0.7246, Mean Absolute Error of 0.5952, demonstrating its effectiveness when estimating

through Machine Learning. The discussion highlights the technical and economic



feasibility of Agriculture 4.0 in rural settings to address global challenges. This study allowed
us to lay the foundations for future implementations of 10T in agriculture, promoting its digital

transformation towards a more durable and sustainable future.

Keywords:

Environmental monitoring, Wireless sensors, Internet of Things (1oT), Agriculture 4.0, Random
Forest, water stress.
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