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Abstract : This study focuses on flood estimation in Kolhapur district, India, using ArcGIS for effective water resource management 

and disaster preparedness. Kolhapur, located in the Western Ghats, faces regular flooding, impacting socio-economic and 

environmental stability. By integrating data sources like digital elevation models, rainfall data, and river networks, ArcGIS helps 

analyze spatial and transient flood patterns. The study includes preprocessing, hydrological modeling, and visualization of flood 

results, contributing to improved flood management strategies. The research highlights rainfall variability, flood risk analysis in the 

Panchganga and Krishna river basins, and evaluates flood management measures using GIS, remote sensing, and sensors. It aims 

to mitigate flood impacts and enhance preparedness in flood-prone areas of Western Maharashtra. 
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1. INTRODUCTION 

Floods, a devastating hydro-meteorological phenomenon, severely impact human life, settlements, agriculture, and economies. With 

around 170 million people affected annually, the frequency and intensity of floods have increased due to climate change, 

urbanization, and land-use changes. According to Alfieri et al. (2021), global flood occurrences surged by 40% in the past two 

decades, causing annual damages exceeding 75 billion USD. Accurate flood measurement and timely documentation of flood 

impacts remain challenging, but advancements in flood assessment techniques, such as the Analysis Hierarchy Process (AHP) 

within ARCGIS, have significantly improved flood forecasting. This research focuses on applying AHP within ARCGIS for flood 

estimation in Kolhapur district, which is prone to recurrent flooding, especially along the Panchganga River. Effective flood 

management, risk assessment, and mitigation strategies are vital for minimizing flood impacts and enhancing community resilience 

in this flood-prone region. 

 

 

 

2. Literature Review. 

2.1 Janhavi Z. Sonawane1, Dr. R. V. Shetkar2 - They study focused on assessing flood risk in Kolhapur using ArcGIS and AHP, 

integrating physical factors (elevation, precipitation, land use) and socio-economic aspects (population, infrastructure). It involved 

geomorphic mapping and satellite data to improve flood management strategies. 

2.2 Swati Parmeshwar Bansode- The study analyzed flood-prone areas in western Maharashtra, focusing on rainfall variability, 

flood management techniques, and GIS-based disaster detection. It assessed the impact of climate change on flooding in Kolhapur, 

Satara, and Sangli districts. 

 

2.3 S. S. Panhalkar* and Amol P. Jarag- The study used GIS and AHP to analyze flood risk in a region, identifying high-risk areas 

affecting 17 villages, 42 sq. km of agricultural land, and major roads. It emphasized the need for accurate flood risk management. 
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2.4 Prof. Sushma Sawadatkar1, Mayur Gund2, Abhishek Gambare3, Keshav Karekar4, Shubham Pardeshi5- The study 

utilized AHP, GIS, and sensor-based techniques for flood risk analysis, identifying high-risk areas. It emphasized the need for 

precise flood management using pairwise comparison, real-time monitoring, and communication systems for better community 

preparedness. 

2.5 Mrs. S. M. Madhale, 2 Mrs. S. A. Chougule, 3 Mr. S. A. Mahadik- The study focused on flood preparedness, recommending 

a flood alarm system, collaboration between NGOs and youth for relief, basic medical facilities for health issues, and the 

development of future plans to address upcoming flood event 

 

 

 

 

3. CONCLUSION, 

 

In conclusion, the flood assessment in Western Maharashtra highlights the frequent and intense flooding events, especially during 

the monsoon, caused by heavy rainfall and inadequate infrastructure. Vulnerable areas, such as low-lying regions, urban centers, 

and areas with poor drainage, face significant flood risks. Existing infrastructure is insufficient, exacerbating flood impacts, while 

flooding causes severe environmental damage, including soil erosion and habitat destruction. The socio-economic effects are 

devastating, disrupting livelihoods and causing extensive damage to agriculture and infrastructure. The study calls for proactive 

measures, including improved infrastructure, effective drainage systems, early warning systems, and sustainable land management 

to mitigate future flood risks. 
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