
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 06, Issue: 04 (JULY-AUG, 2026) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 1066 

How Satellite Technology is Transforming Agriculture? 
*
Mrs. Kailash 

Assistant Professor (Guest Faculty), Livestock Production & Management,  

College of Agriculture, Sriganganager, Rajasthan, India 
*
Corresponding Author’s email: solankikishu22@gmail.com

  

 

griculture is entering a new era in which decisions are increasingly guided by data from 

above. Satellite technology is changing the way farmers monitor crops, manage water, 

detect problems, estimate yields, and respond to changing weather conditions. By combining 

satellite imagery with remote sensing, GPS, geographic information systems (GIS), and 

artificial intelligence, farmers can obtain detailed information about their fields without 

having to inspect every part of them physically.Organizations such as NASA, the Food and 

Agriculture Organization of the United Nations (FAO), and the U.S. Department of 

Agriculture are using satellite-based observations to support agricultural monitoring and 

precision farming. 

Seeing Crops From Space 
Satellites equipped with optical, infrared, thermal, and radar sensors can observe agricultural 

land on a large scale. These sensors collect information about how plants and soil interact 

with different wavelengths of energy. Changes in this information can reveal crop stress, 

differences in plant growth, soil moisture conditions, and other important characteristics.For 

example, remote sensing can help identify areas where crops are growing strongly and areas 

where plants may be suffering from insufficient water, pests, disease, or other stresses. This 

gives farmers an opportunity to investigate problems before they become widespread. 

Improving Water Management 
Water is one of agriculture's most valuable resources, particularly in regions affected by 

drought or water scarcity. Satellite technology can help farmers and water managers 

understand how much water crops are using and where irrigation may be needed.FAO's 

WaPOR platform, for example, uses satellite-based information to monitor crop water 

consumption and productivity. Such information can support more efficient irrigation 

decisions and better management of limited water resources.Instead of applying the same 

amount of water across an entire field, farmers can increasingly use data to identify areas that 

require more or less irrigation. This can reduce water waste while helping maintain crop 

productivity. 

Supporting Precision Agriculture 
Satellite technology is an important component of precision agriculture—the practice of 

managing different parts of a field according to their specific conditions rather than treating 

the entire field identically.Satellite data can be combined with GPS, GIS, and farm machinery 

to create detailed management maps. Farmers can then apply fertilizers, pesticides, seeds, or 

irrigation at appropriate locations and rates. NASA describes this approach as applying the 

right amount of treatment at the right time and place.This approach can provide both 

economic and environmental benefits. Farmers may reduce unnecessary input costs while 

limiting excessive applications of fertilizers and chemicals. 
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Monitoring Crop Health and Predicting Yields 
Another major advantage of satellites is their ability to monitor crops throughout the growing 

season. Repeated satellite observations can reveal changes in vegetation and crop 

development over time.Satellite-derived vegetation indicators, including NDVI (Normalized 

Difference Vegetation Index), are widely used to assess vegetation conditions. FAO uses 

satellite observations and related methods for crop mapping, yield estimation, crop 

forecasting, and agricultural drought monitoring.Early information about crop conditions can 

also improve planning. Farmers, agricultural agencies, and food-supply organizations can use 

estimates of crop performance to make better decisions about harvesting, storage, markets, 

and food security. 

Detecting Drought and Extreme Weather Impacts 
Climate variability makes agricultural planning increasingly difficult. Droughts, floods, heat 

waves, and other extreme events can affect crops over large areas.Satellites provide a way to 

monitor these impacts quickly, even when field observations are difficult or unavailable. 

FAO uses satellite-based systems to detect agricultural areas affected by drought, while 

NASA uses Earth-observation data to monitor factors such as rainfall, soil moisture, 

temperature, and crop conditions. 

Benefits Beyond Individual Farms 
The value of satellite agriculture extends beyond individual farmers. Governments and 

international organizations can use satellite observations to map cropland, estimate 

production, monitor changes in agricultural land, and assess food-security risks.FAO notes 

that geospatial technologies make it possible to monitor agricultural systems more efficiently 

and cost-effectively, particularly in areas where collecting ground data is difficult. 

Challenges and Limitations 
Despite its advantages, satellite technology is not a replacement for farmers or field-based 

observations. Satellite images can be affected by cloud cover, sensor limitations, resolution, 

and the time required to obtain and process data. Interpreting satellite information also 

requires appropriate technical knowledge.The best results often come from combining 

satellite observations with information from farmers, weather stations, soil sensors, drones, 

GPS equipment, and other sources. USDA research highlights the growing importance of 

combining remote sensing with other technologies to improve precision agriculture. 

The Future of Satellite-Based Agriculture 
The future of satellite agriculture is likely to involve increasingly frequent observations, 

higher-resolution imagery, advanced sensors, artificial intelligence, and automated decision-

support systems. Instead of simply showing farmers what is happening in a field, future 

systems will increasingly help explain why changes are occurring and what action could be 

taken. The combination of satellite data with AI, IoT sensors, weather forecasts, GPS, and 

farm machinery could create increasingly automated agricultural systems. Farmers may be 

able to receive alerts about crop stress, irrigation requirements, or potential yield losses and 

respond before problems become severe. 

Conclusion 
Satellite technology is transforming agriculture by turning vast amounts of land into 

measurable, continuously monitored sources of information. From tracking crop health and 

water use to detecting drought and supporting precision farming, satellites are helping 

farmers make decisions based on evidence rather than observation alone.The technology does 

not replace agricultural knowledge; instead, it strengthens it. As satellite imagery, remote 

sensing, and data-analysis tools become more accessible, they have the potential to make 

agriculture more productive, efficient, resilient, and sustainable. In the years ahead, the view 

from space may become an increasingly important part of how food is grown on the ground. 


