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Introduction: Water as an indispensable part of life

Water, energy and food are essentialfor human well-being, poverty reduction and 
sustainable development. 

Demand for freshwater, energy and food will increase significantly over the next decades 
under the pressure of population growth and mobility, economic development, 
international trade, urbanization, diversifying diets, cultural and technological changes, 
and climate change.  

Water is indispensablefor life andsofor our societyandeconomy.
Water management is one of the components of natural resources management 
with special environmental and societal implications. 
This has a direct impact on the preservation of ecosystems, food production in 
agriculture, as well as the health and fundamental living conditions of humans.
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Introduction: Water as a fundamental resource for agriculture_(1)

Water systems have critically sustained agriculture for thousands of years and were the basis for 
the growth of great civilizations. 

The extension and addition of more irrigation has been critically important to the growth of 
world food supplies which, after the Second World War, increased at a faster rate than the 
growth of population. 
Expanded irrigation has also been an important factor in the reduction of rural poverty. 

However, this resource is not inexhaustible: There is a limit to the availability of the water 
encompassed in the hydrological cycle and the accumulated ground water. 

Governmentsplay a critical role in setting water policies and establishing property rights to the 
resource and in providing infrastructure to convey water to users. 
Environmental policies(e.g., those establishing water quality standards) and agricultural policies
όŜΦƎΦΣ ǘƘƻǎŜ ƛƴŦƭǳŜƴŎƛƴƎ άǿƘŜǊŜ, what and Ƙƻǿέ farmers produce)                                                                   
also impact water management in agriculture. 
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Introduction: Water as a fundamental resource for agriculture_(2)

Agriculture plays a major role in the global economy through food production,
supporting economic stability and promoting sustainable methods. 
European agriculture is important in providing food and livelihoods for European citizens. 

Agriculture is heavily reliant on water, requiring a steady and safe supply to ensure the 
health and wellbeing of crops, livestock and all forms of life.
However, water is vulnerable to a number of challenges often associated with 
unsustainable management practices, such as: (i) pollution from pesticide residues, 
fertilizers and chemicals; (ii) heavy sedimentationcaused by soil erosion, and; 
(iii) overuse and unsustainable abstraction.

Agricultural activities have a great impact on freshwater availability, accounting for about 
70% of freshwater withdrawals, making it the largest user of water. 
Half of that is lost to seepage and evaporation. 
Total global water withdrawals for irrigation are projected to increase by 10%, by 2050.
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The EU Policy Framework for Water Management ςStrategic Aim

Water is not a commercial product like any other, but rather, a heritage which 
must be protected, defended and treated as such. 
Supply of water is a service of general interest.

Water protection (in terms of both quality and quantity) is a priority subject on 
most public agendas, not only in the EU but also worldwide. 

Main overall objective of the EU water policy:ά9ƴǎǳǊƛƴƎ access to good quality 
water in sufficient quantity for all Europeans, and to ensure the good status of all 
ǿŀǘŜǊ ōƻŘƛŜǎ ŀŎǊƻǎǎ 9ǳǊƻǇŜέΦ 

Water productivity gains, good governance and a coordinated holistic policy 
framework are major entry points for actions needed to address water challenges.
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Fundamental EU Regulation: The EU WFD

Expectations:
Å Supporting of options for a meaningful and immediate response to the 

challenges for agriculture and water sustainability.  
Å Avoidance of over-irrigation and efficient management of water resources.
Å Reduction of pollution and measures for keeping water clear.

Main regulation:
The EU Water Framework Directive (WFD) complementing the Urban Waste 
Water Directiveand the Nitrates Directive. 
The WFD aimed to achieve good ecological and chemical status of surface 
water bodies and good chemical and quantitative status of groundwater 
bodies. 
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Fundamental EU Regulation: The Common Agricultural Policy (CAP)

Through CAP, the European Commission aims to:
Åensure that ŀƎǊƛŎǳƭǘǳǊŜ ƳŀƪŜǎ ŀ ǎǘǊƻƴƎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ 9¦Ωǎ ǿŀǘŜǊ 

policies and
Åinfluence agricultural practices affecting water. 

Since ƛǘǎ ŎǊŜŀǘƛƻƴ ƛƴ ǘƘŜ мфслǎΣ ǘƘŜ /!t Ƙŀǎ ŜƴǎǳǊŜŘ ǘƘŜ ǿƻǊƭŘΩǎ ƘƛƎƘŜǎǘ 
standard of food security, safety and quality in Europe.

/!t ǎŜǊǾŜǎ 9¦Ωǎ ƴŜŜŘǎ ŦƻǊ ŀ resilient, sustainable and competitive 
agricultural sector to ensure production of high-quality, safe and affordable 
food for its citizens and a strong socio-economic fabric in rural areas.
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Fundamental EU Regulation: The European Green Deal

Safeguarding water is also a key aspect of the European Green Deal, with 
regard to the zero pollution ambition for 2030 and the achievement of a 
sustainable food system. 

¢ƘŜ DǊŜŜƴ 5Ŝŀƭ ƛǎ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ǎǘǊŀǘŜƎȅ to implement 
the ¦bΩǎ 2030 Agenda and the sustainable development goals (SDGs)

Agriculture and water play a substantial role in the 2030 Agenda for 
Sustainable Development.
Sustainable water management (SDG6) and sustainable agriculture (SDG2) 
are primary goals in the SDG framework.
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Smart Farming Technologies: Smart Irrigation

ÁTo avoid water stress,water resources have to be managed more securely. 
ÁSmart Water Technology (SWT) has evolved for proper management and saving of water 

resources. 

A Smart Water System  (SWS) uses sensors, information, and communication technology 
(ICT) to provide real-time monitoring of data such as pressure, water quality, moisture, etc. 
with the capability to detect any abnormalities such as non-revenue water (NRW) losses, 
water contamination in the water distribution system (WDS). 
This can make water and energy utilization more efficient in the water treatment plant and 
agriculture.

Irrigation managementis used to detect (i) when to irrigate, (ii) the amount of water needed 
and (iii) the irrigation frequency,
based on the monitoring of crop evapotranspiration and soil moisture conditions. 



11

Smart Farming Technologies: Inclusion of ICTs

ü Modern agriculture involves the engagement of new technologies (such as the IoT, big data analysis, 
artificial intelligence, cloud computing, remote sensing, etc.). 

ü This resulted to improved agricultural activities by developing low-cost sensor and network platforms, 
aimed to the optimization of production efficiency, along with reductions in the usage of water resources 
and energy with minimum environmental effects.   

IoT sensors collect data on weather, soil, and air quality, sending it to a cloud platform for analysis; then the 
system adjusts water flow and irrigation schedules in real-time, maximizing efficiency and reducing waste. 

AI- or ML-powered solutions analyze historical and real-time data to predict water need, based on weather 
patterns, soil moisture and crop requirements. 

Sensor technologies monitor soil moisture, temperature and nutrient levels, ensuring that crops get exactly 
what they need. 

Precision irrigation systems deliver water directly to the roots, reducing evaporation and ensuring minimal 
waste. 

Weather-based controls use local weather data to adjust watering schedules so plants get just the right 
amount of moisture, even on a cloudy day.
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Smart Farming Technologies: Inclusion of B5G/6G Capabilities

Communication networks are the backbone of digital agriculture, facilitating the exchange of data 
between sensors, actuators, machinery and farm management systems. 
These networks enable real-time monitoring, automation and data-driven decision-making, critical for 
optimizing agricultural operations (as of effectiveness, sustainability and profitability ).   

Expectations:
The farming industry will require more reliable, high-speed and low-latency connectivity as well as support 
of the integration of AI, ML and sensing capabilities.

B5G/6G wireless networks are expected to be a significant enabler of future smart IoT applications in 
agriculture ōȅ ƛƴǘŜƎǊŀǘƛƴƎ ǘƘŜ ŜƴǘƛǊŜ ǎȅǎǘŜƳΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ǎŜƴǎƛƴƎΣ Řŀǘŀ ŎƻƳǇǳǘŀǘƛƻƴ ŀƴŘ 
transmission, as well as fully automated control, and providing four-dimensional coverage.

B5G/6G networks are expected to have improved coverage and enhanced adaptability, resulting in better 
IoT connectivity and optimal service delivery.

B5G/6G communications will serve as a new architectural foundation for the implementation of a wide 
range of novel IoT applications.
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