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ABSTRACT
Agricultural meteorology, also known as agro meteorology, plays a crucial role 
in modern farming systems by integrating weather and climate information into 
agricultural decision-making. With increasing climate variability, the discipline 
has become essential for ensuring food security, optimizing crop production, 
and minimizing risks associated with extreme weather events. This editorial 
discusses the importance, applications, results, challenges, and future 
prospects of agricultural meteorology in achieving sustainable agriculture.[1]
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INTRODUCTION
Agriculture is highly dependent on climatic factors such as temperature, rainfall, 
humidity, and wind. Agricultural meteorology studies the interaction between 
weather and agricultural systems, providing scientific insights that assist 
farmers in making informed decisions.[2,3] With climate change intensifying 
weather uncertainties, this field has gained prominence as a vital component 
of climate-resilient agriculture.

Importance of Agricultural Meteorology

1.	 Enhancing Crop Productivity

Understanding weather patterns helps determine optimal sowing times, 
irrigation schedules, and crop selection, ultimately improving yield.

2.	 Risk Management

Forecasting extreme events like droughts, floods, and heatwaves enables farmers to take preventive measures and reduce 
losses.

3.	 Efficient Resource Utilization

Weather-based management optimizes the use of water, fertilizers, and pesticides, improving efficiency and sustainability.

4.	 Pest and Disease Control

Agrometeorological data helps predict pest and disease outbreaks, allowing timely interventions.

Applications in Modern Agriculture

Weather Forecasting and Advisory Services

Farmers receive short- and medium-term forecasts that guide daily operations such as irrigation, spraying, and harvesting.

Crop Simulation Models

Models predict crop performance under different climatic scenarios, aiding research and policy planning. Climate-Smart Agriculture

Promotes practices like drought-resistant crops, conservation tillage, and efficient irrigation systems. Precision Agriculture
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Combines meteorological data with technologies like remote sensing and GIS for site-specific farming.

Results and Impacts of Agricultural Meteorology

The application of agricultural meteorology has yielded significant positive outcomes in various regions:

1.	 Increased Crop Yield

Studies indicate that the use of agromet advisory services can increase crop yields by 10–25% through better timing of agricultural 
operations.

2.	 Reduction in Input Costs

Weather-based irrigation and fertilizer application have reduced water usage by up to 20% and input costs by 10–15%, improving 
farm profitability.

3.	 Minimized Crop Losses

Early warning systems for extreme weather events have helped reduce crop losses by approximately 15–30%, especially in 
drought-prone and flood-affected areas.[4,5]

4.	 Improved Farmer Decision-Making

Farmers using meteorological advisories demonstrate better planning, such as adjusting sowing dates and selecting suitable crop 
varieties based on seasonal forecasts.

5.	 Enhanced Climate Resilience

Regions adopting agrometeorological practices show improved resilience to climate variability, ensuring stable production even 
under adverse conditions.

6.	 Case Evidence from India

Agromet Advisory Services (AAS) provided by meteorological departments in India have significantly improved farm outcomes. 
Farmers receiving advisories reported better crop management, reduced risks, and higher income stability.

Challenges in Agricultural Meteorology

1.	 Limited Access to Localized Data

Accurate and location-specific weather data is often unavailable in rural areas.

2.	 Communication Barriers

Scientific information is not always effectively communicated in a farmer-friendly manner.

3.	 Climate Variability

Unpredictable climate patterns challenge the accuracy of forecasts.

4.	 Infrastructure Limitations

Insufficient weather stations and technological resources restrict service coverage. Future Prospects

Advancements in artificial intelligence, machine learning, and big data analytics are expected to enhance forecasting accuracy. 
Mobile applications and digital platforms can improve the dissemination of agromet advisories. Strengthening infrastructure, 
increasing awareness, and fostering collaboration among scientists, policymakers, and farmers will further expand the impact of 
agricultural meteorology.

Conclusion
Agricultural meteorology has emerged as a vital tool in modern agriculture, enabling farmers to adapt to climate variability and 
optimize production. The results demonstrate its effectiveness in increasing yields, reducing costs, and improving resilience. 
Despite challenges, continued innovation and investment in this field will play a key role in ensuring sustainable and climate-
resilient agriculture.
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