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Abstract: Rainfall plays a major role in India’s agriculture, 

economy, water resources, and daily life. Most parts of India depend 

heavily on the southwest monsoon season for farming and drinking 

water. However, due to climate change, rising temperatures, El Niño 

conditions, and rapid urbanization, rainfall patterns have become 

highly irregular in recent years. Accurate rainfall prediction has 

therefore become very important for disaster management, 

agriculture planning, and water conservation.This research paper 

focuses on the prediction of rainfall in India for the year 2026 using 

Geographic Information System (GIS), Remote Sensing, and 

Artificial Intelligence (AI) techniques. The study uses satellite 

imagery, historical rainfall records, temperature data, vegetation 

indices, and spatial analysis methods to understand rainfall 

variability across India. GIS helps in mapping rainfall distribution 

and drought-prone areas, while AI models improve forecasting 

accuracy through pattern analysis. Based on recent climate trends and 

meteorological observations, the study predicts that some regions of 

India may experience below-normal rainfall during the 2026 

monsoon season, whereas coastal and northeastern regions may 

receive heavy rainfall events.The integration of GIS and AI provides 

a modern and effective approach for rainfall forecasting and climate 

resilience planning in India. 
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1. Introduction 

India is an agriculture-based country where monsoon rainfall is considered the backbone of the economy. Nearly 

75% of annual rainfall is received during the southwest monsoon season between June and September. A large 

population depends directly or indirectly on rainfall for farming, groundwater recharge, hydroelectricity 

generation, and drinking water supply.In recent decades, climate change and global warming have disturbed 

normal rainfall patterns. Many states in India are experiencing droughts, floods, heat waves, and irregular 

monsoon conditions. Events such as El Niño and increasing urbanization are further affecting the Indian 

monsoon system.Traditional rainfall prediction methods are often unable to provide highly accurate regional 

forecasts. Therefore, advanced technologies such as Geographic Information System (GIS), Remote Sensing, 

and Artificial Intelligence (AI) are now being used for better rainfall prediction and climate monitoring.This 

paper studies rainfall prediction in India for the year 2026 using GIS-based spatial analysis and AI-driven 

forecasting techniques. 
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2. Objectives of the Study 

The main objectives of this study are: 

1. To analyze rainfall variability in India using GIS.  

2. To predict monsoon rainfall patterns for 2026.  

3. To study the impact of climate change and El Niño on rainfall.  

4. To use AI models for improving rainfall prediction accuracy.  

5. To identify drought-prone and flood-prone regions in India.  

 
3. Study Area:  

The study covers the entire Indian subcontinent with special focus on: 

• Maharashtra  

• Rajasthan  

• Karnataka  

• Punjab  

• Assam  

• Tamil Nadu  

These regions are selected because they frequently experience droughts, irregular rainfall, floods, or heat wave 

conditions. 

4. Data Used in the Study 

Different types of data are required for rainfall prediction. 

4.1 Meteorological Data 

• Historical rainfall records  

• Temperature data  

• Humidity and wind patterns  

4.2 Satellite Data 

Satellite images help in monitoring clouds, vegetation, and land temperature. 

The following satellite datasets are commonly used: 

• MODIS  

• Landsat 8/9  

• Sentinel-2  

• NOAA climate datasets  

4.3 GIS Layers 

Thematic GIS layers used in this study include: 

• Land Use and Land Cover (LULC)  

• Elevation maps  

• Soil moisture maps  

• Vegetation indices  

• Surface temperature maps  
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5. Role of GIS in Rainfall Prediction 

Geographic Information System (GIS) is a powerful tool for analyzing and mapping rainfall distribution. 

GIS helps researchers to: 

• Create rainfall maps  

• Analyze rainfall anomalies  

• Identify drought-prone regions  

• Study spatial rainfall variability  

• Monitor land surface temperature  

GIS Techniques Used 

Spatial Interpolation 

Methods such as: 

• Kriging  

• IDW (Inverse Distance Weighting)  

• Spline interpolation  

 used to estimate rainfall distribution in areas where direct measurements are unavailable. 

6. Artificial Intelligence in Rainfall Forecasting 

Artificial Intelligence helps in identifying hidden climate patterns from large datasets. 

AI Techniques Used 

• Machine Learning  

• Artificial Neural Networks (ANN)  

• Deep Learning  

• LSTM Models  

These models analyze: 

• Historical rainfall  

• Temperature trends  

• Sea Surface Temperature (SST)  

• Vegetation conditions  

• Atmospheric patterns  

AI-based systems can provide faster and more accurate rainfall predictions compared to traditional statistical 

methods. 

7. Factors Affecting Rainfall in India 

Several factors influence monsoon rainfall in India. 

7.1 El Niño 

El Niño weakens the Indian monsoon circulation and may reduce rainfall in many regions. 
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7.2 Climate Change 

Rising global temperatures increase atmospheric instability and extreme rainfall events. 

7.3 Urbanization 

Rapid urban growth changes land surface characteristics and increases urban heat island effects. 

7.4 Deforestation 

Loss of forest cover affects evapotranspiration and moisture circulation. 

8. Predicted Rainfall Scenario for 2026 

Based on recent climate trends, satellite observations, and AI-based analysis, the following rainfall pattern is 

expected in 2026: 

Region Predicted Rainfall Condition 

Maharashtra Below Normal Rainfall 

Rajasthan Drought Risk 

Karnataka Irregular Rainfall 

Punjab Heatwave Conditions 

Assam Heavy Rainfall Events 

Tamil Nadu Variable Rainfall 

General Prediction 

• Central and western India may experience rainfall deficiency.  

• Northeastern and coastal regions may receive intense rainfall events.  

• Heat waves are expected before monsoon onset in many urban regions.  

 
9. GIS-Based Drought Mapping 

GIS is useful for drought vulnerability assessment. 

Important Indicators 

• Rainfall anomaly  

• Soil moisture deficit  

• Vegetation stress  

• Groundwater depletion  

Drought-prone states identified: 

• Maharashtra  

• Rajasthan  

• Telangana  

• Karnataka  
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10. Applications of Remote Sensing 

Remote sensing technology helps in: 

• Cloud monitoring  

• Rainfall estimation  

• Flood monitoring  

• Heatwave analysis  

• Vegetation assessment  

Important Indices 

NDVI 

Used for vegetation health analysis. 

SPI (Standardized Precipitation Index) 

Used for drought monitoring. 

Land Surface Temperature (LST) 

Used for heat island and climate studies. 

11. Advantages of GIS and AI-Based Rainfall Prediction 

• Better forecasting accuracy  

• Real-time monitoring  

• Early drought warning  

• Improved agricultural planning  

• Flood risk assessment  

• Climate adaptation support  

12. Challenges 

Although GIS and AI are effective tools, some limitations remain: 

• Incomplete climate records  

• Uncertainty in climate models  

• Complex monsoon dynamics  

• High computational requirements  

• Satellite data limitations  

 
13. Future Scope 

Future research can focus on: 

• Real-time rainfall forecasting  

• Hyper local climate prediction  

• Smart agriculture systems  

• AI-integrated climate monitoring  

• Urban flood prediction models  

GIS and AI technologies are expected to play a major role in climate resilience planning in India. 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 05 May-2026 | Impact Factor: 3.5 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                                 6 

14. Conclusion 

Rainfall prediction is extremely important for a country like India where agriculture and water resources depend 

heavily on monsoon rainfall. Due to climate change and increasing climate variability, traditional forecasting 

methods are no longer sufficient. GIS, Remote Sensing, and Artificial Intelligence provide modern scientific 

approaches for analyzing rainfall patterns and predicting future climate conditions.The study predicts that India 

may experience irregular rainfall conditions during the 2026 monsoon season, with possible drought conditions 

in central and western India and heavy rainfall events in northeastern and coastal regions. GIS-based spatial 

analysis and AI-driven forecasting systems can significantly improve rainfall prediction accuracy and help 

government agencies, farmers, and disaster management authorities make better decisions. 
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