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1. RELATIONSHIP BETWEEN PERMACULTURE AND ELECTRONICS  

Permaculture is an agroecological movement that is presented as an alternative to industrial 

agriculture. What makes permaculture different from other types of agriculture is that “it is 

modelled very closely on ecosystems”, that is, while it has some ideas and skills that are not 

unique to it, permaculture aims to integrate harmoniously ecosystems and agricultural 

production, working with natural systems by focusing, for example, on endemic species and 

sustainable and ethical practices. Although the use of high-tech and electronics tends to be 

associated with industrial farming, permaculture can also benefit from the use of technology. 

In fact, the current industrial approach to agriculture is highly destructive and that tech-

enhanced permaculture has the potential to be an “optimal solution for humanity and the 

environment” in terms of food production. Some of the problems that affect permaculture 

could be avoided by using technology. For example, one of the drawbacks of permaculture is 

lower yields per acre, which makes it more expensive, however, by using data analysis, 

artificial intelligence, robotics, sensors and advanced breeding techniques crop yield could be 

maximised, while still being sustainable.  

The use of technology in permaculture has, therefore, the potential to improve not only crop 

yield but also sustainability. 

 

Figure 1: Meteorological instrument for agriculture purposes 
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2. THE IMPORTANCE OF SENSORS IN PERMACULTURE 

A sensor is a device that has the function of detecting and responding to some stimulus. After 

the sensor receives the stimulus, its function is to transfer this information to a control 

process, for example a microcontroller, and emit a signal that is capable of being converted 

and interpreted by other devices, namely a light signal, an audible signal, etc. 

The use of sensors in permaculture will 

help producers to be more efficient, 

maximizing resources, improving 

cultivation strategies, increasing 

production, providing data that allow 

monitoring, allowing a much faster 

adaptation to certain factors. Some 

examples of the benefits that could be 

achieved by using sensors in 

permaculture, namely that with them is it possible to analyse and monitor soil composition, 

moisture and temperature and with the data collected permaculturists could make decisions 

about irrigation, decreasing water waste, and based on nutrient density data from the soil, 

take measures to ensure that the crops planted have an ideal amount of nutrients (by 

choosing, for example, particular types and quantities of compost). 

 

3. TYPES OF SENSORS USED IN PERMACULTURE 

There are different types of sensors on the market that respond to different stimuli such 

as: heat, humidity, pressure, movement, light and others. Example of sensors include:  

• Soil Moisture Sensor; 

• Pluviometer; 

• PH sensor; 

• Temperature sensor; and 

• Anemometer.  

Figure 2: How can permaculture benefit from sensors? 
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3.1 SOIL MOISTURE SENSOR 

Soil moisture sensor is used to detect the 

moisture of the soil. It measures the volumetric 

content of water inside the soil and gives us the 

moisture level as output. The module has both 

digital and analog outputs and a potentiometer to 

adjust the threshold level. It consists of two 

probes that are used to detect the moisture of the 

soil, which are coated with immersion gold that 

protects Nickel from oxidation. These two probes 

are used to pass the current through the soil and 

then the sensor reads the resistance to get the 

moisture values. 

  

 

3.2 PLUVIOMETER 

The Pluviometer is the sensor through which we can obtain the volume of precipitation, 

allowing us to obtain irrigation histories, being able, for example, to determine if the volume 

of rain is enough or if it is necessary to activate irrigation mechanisms. 

 

 

 

 

 

 

 

 

 

 

Figure 4:Pluviometer 

Figure 3: Soil Moisture Sensor 
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3.3 PH SENSOR 

The pH sensor measures soil acidity of alkalinity. pH values range from 0 to 14 and a PH 

lower than 7 is considered acidic and greater than 7 is considered basic, if the scale is 7, it is 

considered neutral. The best pH for plant growth and development is 7, however, some 

plants can tolerate slightly acidic pH (DIY Soil Ph Meter using Soil Ph Sensor & Arduino, 

2021).  Soil pH sensors are usually waterproof and dustproof and have pins that must be 

inserted in the soil to get a measurement.  

 

 

 

 

 

 

 

 

 
Figure 5: pH sensor 

 

3.4 TEMPERATURE SENSOR 

Soil temperature is very important for seeds to germinate and for plants to grow, as it 

influences biotic processes, chemicals and germination. Consequently, it is very important for 

permaculturists to closely monitor soil temperature, so that it is optimal for each plant’s 

specific requirements. With data analysis 

from soil temperature sensors it is possible 

to create growth models and, for example, 

identify the best times to start nutritional 

and water intake. There are different types 

of sensors, but they usually consist of a 

probe that has to be inserted in the soil to 

get a temperature reading. Some sensors 

simultaneously monitor soil moisture and 

temperature.  

Figure 6: Temperature Sensor LM-35 
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3.5 ANEMOMETER  

Anemometers are devices used to measure wind speed and wind pressure. Wind affects 

crops in several ways, it has an impact on growth and balance of plant hormones, it has a 

physiological impact (for example, hot wind accelerates the drying of the plants) and a 

mechanical impact (strong wind can damage shoots, uproot plants, cause soil erosion). With 

the use of anemometers, farmers can gather data and monitor meteorological factors that 

affect crop growth and with these data, take measures to improve production efficiency and 

control/decrease pests and diseases. 

 

 

 

 

 

 

 

 

 

Figure 7: Anemometer 

 

 

 

 

 



This material has been created with the financial support of the European Commission. The contents of this 

material represent the exclusive responsibility of its authors and the European Commission is not responsible for 

the way that the contents of this information will be used. 

 

7 | Page 
 

REFERENCES 
1. Affonso, E.P. Hashimoto, C.T., Santa`Ana, R.C. (2015). Uso de tecnologia da informação 

na agricultura familiar: Planilha para gestão de insumos Biblios. N.º 60, 2015, pp. 45-

54 Julio Santillán Aldana, ed. Lima, Peru.  

2. DIY Soil Ph Meter using Soil Ph Sensor & Arduino (2021). How to Arduino. Accessed on 

28 October 2021 https://how2electronics.com/diy-soil-ph-meter-using-soil-ph-

sensor-arduino/ 

3. Neto, M. C., Pinto, P. A., Coelho, J.P.P. (2005). TECNOLOGIAS DE INFORMAÇÃO E 

COMUNICAÇÃO E A AGRICULTURA. SPI – Sociedade Portuguesa de Inovação. 1st Ed. 

4. Ultrasonic Anemometers for Agriculture (n.d.). ZATA Ultrasonic Anenometor Home. 

Accessed on 28 October 2021 https://www.ultrasonicwindsensor.com/agricultural-

ultrasonic-anemometer/ 

5. Weber, V. (2019). Modern farming is harming the planet. Tech-driven permaculture 

could heal it. World Economic Forum. Accessed on 27 October 2021 at 

https://www.weforum.org/agenda/2019/02/Modern-farming-agriculture-harming-

planet-tech-driven-permaculture-heal/  

 

This work is licensed under a Creative Commons Attribution-

NonCommercial-ShareAlike 4.0 International License. 

https://how2electronics.com/diy-soil-ph-meter-using-soil-ph-sensor-arduino/
https://how2electronics.com/diy-soil-ph-meter-using-soil-ph-sensor-arduino/
https://www.ultrasonicwindsensor.com/agricultural-ultrasonic-anemometer/
https://www.ultrasonicwindsensor.com/agricultural-ultrasonic-anemometer/
https://www.weforum.org/agenda/2019/02/Modern-farming-agriculture-harming-planet-tech-driven-permaculture-heal/
https://www.weforum.org/agenda/2019/02/Modern-farming-agriculture-harming-planet-tech-driven-permaculture-heal/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

