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NDVI-DRIVEN DRONE-BASED FIELD ANALYSIS FOR 
PRECISION NUTRIENT MANAGEMENT 

Introduction 
Category: Good Practice (GP) 

 
Practice identity card 

 

 
Short description 
 Drones equipped with multispectral cameras fly over 

fields to capture images, which are analyzed using 
software programs like Pix4Dmapper. This software 
creates detailed maps that pinpoint areas needing 
different levels of fertilizers and water. This targeted 
approach allows for precise application of 
resources, optimizing crop health and increasing 
yields. It also facilitates ongoing adjustments to treatments based on real-time data, ensuring 
resources are not wasted. However, the effective use of this technology depends on favorable 
weather conditions and requires a basic understanding of geoinformatics to accurately interpret the 
aerial data. Adopting this method allows farmers to enhance crop management, reduce 
environmental impacts, and boost productivity Drones equipped with advanced multispectral 
cameras are revolutionizing precision nutrient management in agriculture. These drones fly over 
fields to capture high-resolution images, which are analyzed using software programs like 
Pix4Dmapper, QGIS (open-access platform), or ArcMap. The software creates detailed maps that 
pinpoint areas needing different levels of fertilizers and water. For example, these maps highlight 
areas with high crop production and quality and areas where crops may be struggling due to a lack of 
nutrients, water, or other factors. By identifying these variations, farmers can make precise decisions 
about where to apply fertilizers, water, or other treatments, targeting only the areas that truly need 
them. 

The analysis is often based on vegetation indices like NDVI (Normalized Difference Vegetation Index) and 
EVI (Enhanced Vegetation Index). NDVI is a measure of plant health that uses light reflectance to 
determine how much light plants are absorbing for photosynthesis. Healthy plants absorb more red light 
and reflect more near-infrared light, while stressed plants reflect these light wavelengths differently. NDVI 
maps use color coding (such as green for healthy areas and yellow or red for stressed areas) making it 
easy for farmers to identify problem spots. EVI, on the other hand, is another vegetation index similar to 
NDVI but is better at capturing information in areas with dense vegetation or where the soil background 
might influence the results. EVI adjusts for these factors, making it particularly useful in crops with dense 
canopies or with significant ground cover. Together, NDVI and EVI provide a more complete picture of 
crop health, helping farmers monitor both sparse and dense growth areas. 

#NDVI drone technology, crop health monitoring 

#PF, Food, olives, grapes, citrus, vegetables, GP, Greece 
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 In Greek agriculture, this technology offers significant advantages, particularly for crops such as olives, 
grapes, citrus, and vegetables. These crops often grow in regions with diverse soil types and 
microclimates, resulting in a high variability in nutrient requirements. By combining drone-based 
vegetation analysis with detailed soil monitoring and precise fertilization techniques, farmers in 
Greece can tackle challenges like water scarcity, nutrient inefficiency, and uneven yield and crop 
quality. Additionally, the technology supports compliance with European Union sustainability 
standards, such as those under the Common Agricultural Policy (CAP), further incentivizing its 
adoption. 

Applying this method requires essential tools such as soil sensors for detailed soil condition monitoring, 
weather stations for real-time climate data, and Farm Management Software (FMS) to consolidate data 
from drones, sensors, and other sources. Technologies like Variable Rate Technology (VRT) and GPS/RTK 
systems enable precise input application and accurate field mapping. Integrating these tools with NDVI- 
driven analysis enhances decision-making, optimizes resource use, and improves overall efficiency. 

Using this technology allows for ongoing adjustments to treatments throughout the growing season. For 
instance, regular drone flights can monitor how well the crops respond to an initial round of fertilization 
or irrigation. If the maps show that some areas have improved while others still struggle, farmers can 
adapt their approach by adjusting the type or number of inputs applied. This flexibility ensures resources 
like fertilizers and water are used efficiently, avoiding waste and promoting healthier crop growth over 
time. However, the effective use of this technology depends on the favorable weather conditions for 
drone flying and requires a basic understanding of geoinformatics to accurately interpret the aerial data. 
Adopting this method allows farmers to enhance crop management, reduce environmental impacts, and 
boost productivity efficiently. 

 

 

Implementation process 
Which practice is considered as the standard in this region? In Greek horticulture and orchards, 
fertilization practices are increasingly being refined through the adoption of precision agriculture 
technologies, enhancing traditional methods to improve nutrient use efficiency and crop outcomes. 
Traditionally, fertilization in Greek orchards and horticultural fields involved scheduled applications based 
on the estimated needs of the crops. This approach can lead to either over or under-application of 
nutrients, affecting both crop yield and environmental impact. To address these issues, more growers are 
turning to advanced technologies that offer greater precision such as the use of sensor and drone 
technologies. The introduction of these technologies is transforming fertilization practices in Greek 
horticulture and orchards, enabling precise nutrient management and enhancing sustainability. 

 
What was the on-farm issue/challenge/opportunity that led to the implementation of the practice? 
Greek farmers adopted NDVI-driven drone-based field analysis to address the challenges of monitoring 
crop health and variability in real time, enabling targeted application of fertilisers and water. A key driver 
for implementation was the growing concern over soil and water contamination caused by nutrient runoff 
and over-fertilization, which has environmental and regulatory consequences. By reducing over- 
application of inputs, the practice minimizes nutrient leaching into water bodies and helps to preserve 
soil health over the long term. Additionally, it enhances resource efficiency and improves crop yield and 
quality. This approach also helps farmers meet market demands for environmentally sustainable practices 
and adapt to economic pressures by optimizing inputs and outputs, supported by EU Green Deal 
incentives. 

 
How long did it take to implement the practice and which are the measures needed to monitor: The 
implementation typically takes a few months to a full growing season. The process starts with a 1–2- 
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month planning phase, during which equipment and software such as Pix4Dmapper are procured, and 
personnel are trained. This is followed by a month-long testing phase to calibrate drones, set up sensors, 
and ensure the proper functioning of all systems. Integration with existing farm management systems and 
initial data collection takes an additional 1-2 months, after which the practice is fully operational, involving 
regular drone flights and continuous data collection throughout the growing season. 

 
Monitoring measures include regular data analysis to track crop health using NDVI indices, comparing 
results with historical records, and conducting yield analyses to evaluate the impact of precision 
applications. Resource use monitoring tracks reductions in fertilizers and water, while environmental 
impacts such as nutrient runoff are assessed to meet sustainability goals. Feedback loops allow 
adjustments to operational parameters based on real-time data, with input from agronomists and crop 
scientists. Additionally, periodic economic and environmental impact assessments measure cost savings, 
yield improvements, and resource efficiency, ensuring the practice remains both economically viable and 
environmentally sustainable. 

 

Logistics 
 Logistic aspects to consider: 

Key logistics include compliance with Greek and EU drone regulations, obtaining licenses, and avoiding 
restricted airspaces. Reliable, weather-resistant drones and regular maintenance are essential, along with 
portable charging solutions for remote operations. Field size, terrain, and challenges like uneven ground 
or proximity to water bodies must be addressed to determine equipment needs. Robust data transmission 
and secure storage systems are critical, with offline solutions for areas with limited internet access. 
Seasonal timing should align with crop cycles, and trained personnel or experienced operators are 
necessary for managing flights and data analysis. Integration with farm management systems, budgeting 
for equipment and maintenance, and ensuring efficient transport across plots complete the logistical 
considerations. 

 Other specific tools involved/included: Essential tools include soil sensors for detailed soil 
condition monitoring, weather stations for real-time climate data, and Farm Management 
Software (FMS) consolidating data from multiple sources such as drones and sensors for 
enhanced decision-making. Technologies like Variable Rate Technology (VRT) and GPS/RTK 
systems enable precise input application and accurate field mapping. The integration of these 
tools with NDVI-driven analysis enhances accuracy, streamlines decision-making, optimizes 
resource use, and improves overall efficiency. However, challenges like compatibility issues,  
connectivity problems in rural areas, and the complexity of managing multiple data streams can 
hinder effective integration. 

 Additional requirements for application: Farms need reliable drones with high-quality cameras, 
compatible software for data analysis, and adequate data storage. Internet connectivity is crucial 
for cloud-based processing, with offline options for areas lacking access. Compliance with Greek 
and EU drone regulations, including licenses and no-fly zones, is essential, along with adherence 
to data privacy standards. Financially, farms must budget for equipment, maintenance, and 
training or hiring skilled operators. Operational requirements include designated landing areas, 
accurate field mapping, and integration with farm management systems. Drones should be used 
under optimal weather conditions (fully sunny or fully cloudy, with low wind speeds) to ensure 
reliable performance. 

 Skill/education level required: rather high 
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Agronomical traits 
 Can the practice be applied to a multitude of cultivation techniques? NDVI-driven drone 

analysis is highly versatile and applicable to various cultivation techniques, including 
conventional, organic, and regenerative farming. It might optimize fertilization, irrigation, and 
pest control in conventional systems, support non-chemical interventions in organic farming, 
monitor biomass and cover crops in regenerative practices. However, its use is less relevant in 
controlled environments like hydroponics or vertical farming, where fixed sensors are preferred. 
It is particularly effective for row crops, orchards, vineyards, and large-scale horticulture, where 
spatial variability can be addressed through aerial monitoring. 

 Targeted crop categories: food, ornamental 
 Influence on soil quality: An influence on soil quality can be expected from the practice of NDVI- 

driven drone analysis, but it is indirect and largely dependent on how the insights from the 
analysis are used. By providing precise data on crop health and variability, the practice can help 
optimize the application of inputs like fertilizers, water, and pesticides. This precision can reduce 
over-application and minimize nutrient runoff or chemical leaching, which in turn helps preserve 
or improve soil quality over time. Additionally, NDVI data can be used to identify areas of poor 
crop growth that may be linked to underlying soil issues, such as nutrient deficiencies or 
compaction. By addressing these issues with targeted interventions, farmers can improve soil 
health more effectively. While the technology itself does not physically alter the soil, its ability to 
guide sustainable management practices contributes to long-term soil quality improvement. 

 Suitable soil types: peaty, sandy, clay, loamy, silty, chalky 
 Expected effect on crop yield: increase 
 Expected effect on crop yield variation: decrease 
 Expected effect on crop quality: increase 
 Expected effect on crop quality variation: decrease 
 Which costs may increase due to the practice? skilled labour, equipment, energy, internet / data 

subscription costs 
 Which costs may decrease due to the practice? fertilizers, herbicides, pesticides, fuel, unskilled 

labour 

 Expected long-term/indirect economic benefits of the practice: Over time, the practice leads to 
increased crop yields and quality by enabling precise input management, improving plant health, 
and reducing losses due to stress or disease. This results in higher revenue and profitability for 
farmers. Additionally, the optimized use of fertilizers, water, and pesticides not only lowers input 
costs but also reduces environmental compliance costs, such as penalties or remediation 
expenses related to nutrient runoff or chemical overuse. Indirectly, the practice enhances 
sustainability, which can increase access to premium markets or certifications that reward 
environmentally friendly practices. Improved soil health and resource efficiency reduce long- 
term degradation risks, ensuring farm productivity is maintained or enhanced over time. 
Furthermore, adopting such advanced technologies can future-proof farming operations, attract 
investment, and improve resilience to climate variability, ultimately driving economic stability 
and growth in the long term. 

 Expected effect on the leaching of nutrients: The practice is expected to decrease the leaching 
of nitrogen, phosphate, and potassium. By enabling precise application of fertilizers based on 
NDVI data, excessive input is minimized, reducing nutrient runoff and leaching into the soil and 
waterways. 
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Administrative context 
 Does the practice qualify for subsidies? In the EU, the Common Agricultural Policy (CAP) 

supports practices that enhance resource efficiency and reduce environmental impact, which 
aligns with this technology. National or regional programs in Greece may also offer funding for 
innovative agricultural technologies. Additionally, practices tied to sustainability certifications or 
climate-smart farming initiatives could further qualify for incentives. Farmers should consult local 
agricultural offices or EU funding schemes to determine eligibility. 

 Status of the legal framework that regulates the practice: existing, however with gaps 
 Are there any policy barriers complicating the practice’s application? There are policy barriers, 

including stringent drone licensing requirements, restricted airspace regulations, and the lack of 
clear guidelines for integrating drone data with existing agricultural policies. Data privacy and 
ownership issues can also complicate widespread adoption, as farmers may face uncertainty 
about how collected data is stored or shared. Addressing these gaps in policy could make the 
practice more accessible and efficient. 

 Does the practice involve the use of hazardous substances? No. 
 Is the practice supported by Eco-schemes? The practice can be supported by Eco-schemes, 

particularly under initiatives that promote sustainable and resource-efficient farming. NDVI- 
driven analysis aligns with environmental goals by reducing input overuse (such as fertilizers and 
pesticides) and improving overall resource efficiency, which is a key focus of many Eco-schemes 
under the EU's Common Agricultural Policy (CAP). 

 Are there any gaseous emissions to be considered upon application of the practice? No 
 Greenhouse gas (GHG) reduction potential of the practice: substantial 
 All features of the practice than may hinder its social acceptance: dust, concerns about data 

breaches, not applicable 
 Expected effects from the practice on the time occupation of the farmer? time-saving 
 May the practice contribute to a better public image of agriculture? The adoption of drones and 

NDVI analysis helps to reshape the perception of farming from traditional methods to a high- tech 
industry that embraces scientific advancements for better outcomes. This can attract positive 
attention from the public, media, and policymakers, highlighting agriculture as a forward-
thinking and responsible industry. Additionally, demonstrating transparency and responsibility 
in farming practices can build consumer trust and confidence in agricultural products. As 
consumers become more conscious of how their food is produced, practices that emphasize 
sustainability and efficiency resonate well with public values. 

 May the practice improve the farmer's self-image? Implementing NDVI-driven drone analysis 
significantly e n h a n c e s   farmers'  self-image  by  positioning  them  as  innovative  and 
environmentally responsible leaders in agriculture. Embracing this advanced technology fosters 
a strong sense of pride and accomplishment, as farmers can see tangible improvements in crop 
management and sustainability. This modern approach underscores their commitment to 
efficiency and progressive farming practices, boosting their confidence and professional 
reputation. Additionally, being at the forefront of technological adoption reinforces their identity 
as forward-thinking agricultural professionals, further elevating their status within the farming 
community and beyond. 

 Other relevant information: 
1) Detects subtle variations in crop health invisible to the naked eye, enabling highly targeted fertilization. 
2) Optimizes fertilizer use, reducing waste and lowering input costs while increasing crop yields. 
3) Provides timely insights for swift decision-making and dynamic adjustments to fertilization strategies. 
4) Combines seamlessly with soil sensors, weather stations, and Farm Management Software for 
comprehensive farm management. 
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5) Achieves higher yields with lower costs, making farming operations more economically sustainable. 

Contact 
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