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Preface 

Rivers are dynamic natural systems that sustain ecosystems, livelihoods, and regional development, while 

simultaneously posing challenges in the form of floods. In large river basins such as the Godavari, floods 

are recurrent phenomena with far-reaching social, economic, and environmental consequences. 

Understanding where floods occur, how they manifest spatially, and which areas are most vulnerable is 

essential for effective river basin management and disaster risk reduction. 

Flood hazard maps serve as a crucial bridge between scientific understanding and practical decision-

making. By delineating flood-prone areas and indicating the relative severity of flooding, these maps 

support land-use planning, infrastructure development, emergency preparedness, and long-term 

resilience building. When grounded in historical flood evidence and consolidated scientific knowledge, 

flood hazard maps provide a reliable and objective basis for anticipating flood impacts and guiding 

proactive management strategies. 

The Godavari River Basin Flood Hazard Map Report, prepared by the Centre for Godavari River Basin 

Management and Studies (cGodavari), presents a systematic and evidence-based flood hazard 

assessment for the basin. The report synthesizes historical flood records, documented impacts, scientific 

literature, and other credible sources to develop a basin-wide flood hazard map that captures recurring 

flood patterns and relative hazard levels across the Godavari River Basin. 

This report is intended as a reference and decision-support resource for river basin authorities, disaster 

management agencies, planners, researchers, and other stakeholders. By consolidating fragmented 

information into a coherent spatial framework, it aims to strengthen flood preparedness, inform risk-

sensitive planning, and contribute to more integrated and sustainable flood hazard management in the 

Godavari River Basin. 

This work is a collaborative outcome of the Centre for Godavari River Basin Management and Studies 

(cGodavari), jointly established by CSIR–National Environmental Engineering Research Institute (CSIR-

NEERI) and the Indian Institute of Technology Hyderabad (IIT Hyderabad). 

Centre for the Godavari River Basin  

Management and Studies (cGodavari) 

CSIR-NEERI, IIT Hyderabad 
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Chapter 1 

Introduction 

1.1 GODAVARI RIVER BASIN BACKGROUND  

1.1.1 Geographic Location and River System 

The Godavari River is a major fluvial system of peninsular India, draining large parts of the 

central and southeastern regions of the country. It flows predominantly through the states of 

Maharashtra, Telangana, and Andhra Pradesh and ranks among the longest rivers in India, with 

an approximate length of 1,465 km. The river commands an extensive drainage basin covering 

about 313,000 km², making it one of the largest river basins in the country. Beyond the states 

through which the main channel flows, the Godavari river basin (GRB) also encompasses 

significant areas of Odisha and Chhattisgarh, and smaller portions of Madhya Pradesh, 

Karnataka, and the Union Territory of Pondicherry. Fig. 1 is showing the location map of 

Godavari River basin. 

 
 

Figure 1: Location map of Godavari River basin 
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The Godavari River Basin (GRB) spans Maharashtra, Telangana, Chhattisgarh, Madhya 

Pradesh, Odisha, Andhra Pradesh, with marginal coverage in Karnataka and Puducherry. The 

Godavari originates in Maharashtra and receives major tributaries such as Pravara, Purna, 

Manjira, Penganga, Wardha, and Wainganga. Madhya Pradesh contributes through tributaries 

like Pench and Kanhan, feeding the Wainganga sub-basin. Telangana forms the core of the 

basin, drained by key tributaries including Pranahita, Manjira, Indravati, Manair, and Sabari. 

Chhattisgarh and Odisha mainly contribute via the Indravati and Sabari rivers. In Andhra 

Pradesh, the Godavari flows through its lower reaches before forming a large delta and draining 

into the Bay of Bengal, while Karnataka and Puducherry have very small, peripheral catchment 

areas within the basin. Fig. 2 shows the Godavari River Basin depicting its spatial extent across 

states and their respective districts. 

 

Figure 2: Godavari River Basin (GRB) states 

1.1.2 Basin Physiography, Infrastructure, and Tributaries 

The basin physiography, infrastructure, and tributary network together define the physical 

character and functional behavior of a river basin. Understanding these components provides 

essential insight into the basin’s terrain, drainage pattern, and human interventions, which 

collectively influence hydrological processes, water availability, flood dynamics, and overall 

river system management. The Godavari River Basin is divided into major hydrological sub-

basins that reflect the longitudinal progression of the river and contributions from key tributary 

systems. As shown in Fig. 3, the basin comprises the Upper Godavari, Middle Godavari, and 
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Lower Godavari sub-basins, along with major tributary-controlled sub-basins such as Manjira, 

Wardha, Weinganga, Indravati, and Pranahita and other associated tributaries. This sub-basin 

delineation highlights the spatial variation in drainage networks and supports basin-scale 

hydrological analysis, flood assessment, and water resources planning. Fig. 3 is showing major 

river sub-basins and tributary systems of GRB. 

 

Figure 3: Sub-basins of the Godavari River Basin 

• Upper Godavari Sub-Basin: The Upper Godavari sub-basin originates in the Western 

Ghats near Trimbakeshwar in Nashik district, Maharashtra, and represents the initial and 

most elevated part of the Godavari river system. Characterized by undulating plateau terrain 

and hill ranges of the Sahyadris, the sub-basin exhibits relatively higher rainfall and steeper 

gradients, resulting in quicker runoff response. It is drained by important tributaries such as 

Darna, Kadwa, and Pravara, and hosts major hydraulic infrastructure including reservoirs, 

barrages, and irrigation canals that play a crucial role in regional water supply, agriculture, 

and flood moderation. Fig. 4 is showing the field visit photo of Godavari River flowing 

through Nashik town in the Upper Godavari River Basin (GRB). 
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Figure 4: Godavari River flowing through Nashik town in the Upper Godavari River Basin 

• Middle Godavari Sub-Basin: The Middle Godavari River sub-basin extends 

downstream from the confluence of the Pravara River and covers parts of Maharashtra 

and Telangana, marking a transition from plateau terrain to broader alluvial plains. This 

reach is characterized by a wider river channel, moderate gradients, and increased 

discharge due to contributions from major tributaries such as the Manjira, Penganga, and 

Pranhita. The sub-basin supports extensive irrigation, urban water supply, and 

multipurpose projects, and plays a critical role in regulating flows, sediment transport, 

and flood dynamics in the central stretch of the Godavari basin. 

• Lower Godavari Sub-Basin: The Lower Godavari sub-basin extends from the 

confluence of the Pranhita River to the river’s outfall into the Bay of Bengal, 

encompassing large parts of Andhra Pradesh. This stretch is characterized by very gentle 

gradients, a wide alluvial floodplain, and a distributary network forming a fertile delta. 

Major infrastructure such as the Dowleswaram Barrage (Sir Arthur Cotton Barrage) 

regulates flows for irrigation, flood control, and water supply, while the sub-basin 

supports intensive agriculture, dense settlements, and ecologically significant deltaic and 

estuarine systems.  
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1.2  OBJECTIVES 

The Godavari River Basin is increasingly experiencing flood hazards driven by a combination of 

intense monsoonal rainfall, large basin scale hydrological processes, regulated river flows, and 

growing anthropogenic pressures such as urban expansion, infrastructure development, and land-

use change. Although substantial information on past flood events, hydrological studies, and risk 

assessments exists across scientific publications and official agency reports, these datasets and 

analyses remain fragmented. Effective flood risk management in a basin as vast and complex as 

the Godavari requires an integrated and basin-wide understanding of flood behavior and 

vulnerability. Accordingly, the primary purpose of this Flood Hazard Map Report is to synthesize 

historical flood records, scientific literature, and official assessments into a consolidated 

framework to identify flood-prone areas and delineate flood risk zones across the Godavari River 

Basin, thereby supporting informed and coordinated decision-making. 

To achieve this, the report focuses on the following primary objectives: 

1. To Compile and Analyze Historical Flood Events: This objective involves the 

systematic compilation of historical flood events across the Godavari River Basin, 

including information on rainfall extremes, river discharge, inundation extent, duration, 

and associated socio-economic impacts. The aim is to understand the spatial and temporal 

patterns, frequency, and severity of floods within different sub-basins. 

2. To Synthesize Existing Scientific and Institutional Knowledge: The report undertakes 

a comprehensive review of scientific literature, technical studies, and official reports 

related to hydrology, flooding, and flood risk management in the Godavari basin. This 

synthesis seeks to integrate existing knowledge, assess applied methodologies, and identify 

key insights and gaps relevant to flood hazard assessment. 

3. To Delineate Flood-Prone and Flood Risk Zones: Using consolidated historical evidence 

and scientific understanding, a core objective is to prepare a basin-wide flood hazard map 

identifying flood-vulnerable areas. This includes delineation of flood risk zones and 

documentation of exposed elements such as settlements, agricultural areas, and critical 

infrastructure. 

4. To Support Flood Risk Mitigation and Basin-Level Planning: The report aims to 

provide a robust spatial and analytical foundation to support flood risk mitigation, disaster 

preparedness, and climate-resilient water resources planning. The consolidated flood 

hazard assessment is intended to assist policymakers, planners, and stakeholders in 

developing informed, sustainable, and coordinated flood management strategies for the 

Godavari River Basin. 
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1.3  SCOPE OF THE REPORT 

The scope of the Godavari River Basin Flood Hazard Map Report is to develop a comprehensive, 

basin-wide understanding of flood hazards through the review and synthesis of existing 

information. The boundaries of the study are defined to ensure clarity on the coverage and intended 

outcomes of this assessment. 

In Scope: 

 

▪ The geographical coverage of this report includes the entire Godavari River Basin, 

encompassing the Upper, Middle, and Lower Godavari sub-basins along with their major 

tributary systems. 

▪ The thematic scope focuses on the compilation and synthesis of available historical flood 

records, a review of scientific literature, and assessment of official reports related to flooding 

and flood risk in the basin. 

▪ The study examines key natural and anthropogenic factors influencing flood occurrence and 

impacts, such as rainfall variability, basin physiography, river regulation, land-use change, and 

urbanization. 

▪ The primary outputs of this report include the identification and delineation of flood-prone 

areas, flood-vulnerable regions, and qualitative characterization of flood risk zones based on 

consolidated evidence. 

Out of Scope: 

 

▪ The development, calibration, or execution of numerical flood hazard models (such as 1D or 

2D hydraulic or hydrodynamic models) is not included in this report. These aspects will be 

addressed separately in a dedicated Flood Hazard Model and Map Report. 

▪ The collection of new primary data, including field surveys, topographical or bathymetric 

measurements, and hydrological observations, falls outside the scope of this study. 

▪ The formulation of flood mitigation measures, management strategies, or policy-level 

recommendations is not covered in this report and will be addressed in a subsequent Flood 

Management Techniques Report. 
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     Chapter 2 

Methodological Approach and Evaluation Framework 
 

This chapter presents the methodological approach and assessment framework adopted for 

preparing the Flood Hazard Map of the Godavari River Basin. Developing a reliable and basin-

scale flood hazard assessment necessitates an integrated evaluation of information drawn from 

multiple credible sources. Accordingly, the framework of this report is structured around the 

systematic compilation and synthesis of key datasets, including official hydrological and 

meteorological records, geospatial information, documented flood histories and government 

reports, as well as relevant scientific and technical literature. The chapter outlines these data 

sources and explains the approach used to integrate their insights, forming a cohesive and 

comprehensive basis for assessing flood hazards across the Godavari River Basin. 

2.1 THE ADOPTED FRAMEWORK FOR THIS REPORT 

The Flood Hazard Map of the Godavari River Basin is developed using a structured framework 

centered on comprehensive review and integration of existing knowledge. This approach is 

intended to bring together the wide range of fragmented information available for the Godavari 

basin into a unified assessment of flood hazards. The framework clearly establishes the principal 

data sources and outlines the methodology through which these datasets are systematically 

combined to support a coherent basin-scale evaluation. Fig. 5 presents a schematic diagram 

illustrating the methodological framework and key steps employed in the preparation of the Flood 

Hazard Map Report for the Godavari River Basin.  
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Figure 5: Methodological framework for preparation of the Godavari River Basin Flood Hazard 

Map 

2.1.1 Data used and their sources 

To ensure a robust and comprehensive synthesis, this study draws upon multiple data sources 

that collectively capture the hydrological behaviour, historical flood experience, spatial 

characteristics, and scientific understanding of the Godavari River Basin. The following 

categories of data form the foundation of the analysis and interpretation presented in this report. 

2.1.1.1 Hydrological and Meteorological Data 

Hydrological and meteorological datasets provide the primary quantitative basis for 

understanding river flow dynamics and rainfall patterns across the basin. These data are 

essential for examining temporal variability in precipitation, streamflow, and extreme events 

that influence flood occurrence and magnitude. 

• India Meteorological Department (IMD): IMD datasets were used to obtain basin-wide 

rainfall information, including spatial and temporal variability of precipitation. These data 

support the assessment of monsoonal patterns and extreme rainfall events influencing flood 

generation in the Godavari River Basin. In addition to IMD rainfall data, the analysis is 
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supplemented with other precipitation datasets, including the Climate Hazards Group 

InfraRed Precipitation with Station data (CHIRPS), to enhance spatial coverage and 

robustness of rainfall assessment. Fig. 6 shows the variation in annual rainfall over the 

Godavari River Basin during 2014–2023, depicting year-to-year fluctuations relevant to 

basin hydrology and flood potential. 

 

Figure 6: Annual rainfall (mm) distribution in the Godavari River Basin (GRB) during the 

period 2014–2023 

• Central Water Commission (CWC): Discharge and water level data from CWC gauging 

stations were utilized to analyze river flow behaviour and flood magnitudes. These records 

provide essential inputs for understanding historical flood conditions and flow variability 

along the main river and key tributaries. Fig. 7 represents the map showing CWC gauge 

stations in the GRB. 
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Figure 7: CWC Gauge Stations in GRB 

• India-WRIS Portal: The India-WRIS portal was used to access integrated hydrological 

datasets, including river networks, basin characteristics, and information on dams and canal 

systems. This platform supports comprehensive basin-scale analysis by consolidating 

surface water infrastructure and hydrological information. 

2.1.1.2 Historical Flood Events and Official Records 

Records of past flood events, compiled from official documents and disaster reports, offer 

critical insights into the frequency, extent, and impacts of flooding in the basin. Such 

information supports the identification of recurrent flood-prone areas and helps contextualize 

observed flood hazards within a historical framework. o evaluate the extent and socio-economic 

impacts of past floods in the Godavari River Basin, the assessment integrates information from 

post-flood reports, damage assessments, and official records of government agencies, including 

the State Disaster Management Authority (SDMA), Maharashtra, and the Relief and 

Rehabilitation Department, Government of Maharashtra. These are supplemented with global 

disaster databases such as the Emergency Events Database (EM-DAT) and the Dartmouth 

Flood Observatory (DFO), providing event-wise data on flood occurrence and impacts. 
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Together, these sources capture infrastructure damage, agricultural losses, and population 

displacement not reflected in hydrological data alone. 

 

2.1.1.3 Geospatial Datasets 

Geospatial datasets enable the spatial analysis of flood hazards by integrating topography, 

drainage characteristics, land use, and river networks. These datasets support mapping, 

visualization, and spatial interpretation of flood-prone zones across the basin. 

• Digital Elevation Models (DEM): For topographic representation of the Godavari 

River Basin, the study uses FABDEM, a global elevation dataset derived from the 

Copernicus GLO-30 DEM. FABDEM (Forest And Buildings Removed DEM) 

minimizes elevation biases by removing the effects of vegetation and built structures, 

providing a more accurate bare-earth surface for hydrological and flood analysis. Fig. 8 

represents the Digital Elevation Model (DEM) of the Godavari River Basin. 

 

Figure 8: Digital Elevation Model (DEM) of the Godavari River Basin 

 

 
 



Godavari River Basin Flood Hazard Map Report 
 

23  

• Land Use/Land Cover (LULC): Land Use–Land Cover (LULC) of the Godavari River 

Basin reflects the spatial distribution of forests, agriculture, built-up areas, and water 

bodies, which directly influence runoff generation and flood behavior. The LULC map 

is therefore critical for flood hazard assessment, as land cover controls infiltration, 

surface flow, and floodplain vulnerability. Fig. 9 represents the land use land cover 

(LULC) map of the Godavari River Basin for the year 2020. 

 

Figure 9: Land use land cover (LULC) map of the Godavari River Basin for the year 2020. 

• Supplementary Geospatial Datasets: Supplementary geospatial inputs include 

geomorphological maps prepared by the Geological Survey of India (GSI), which 

delineate landform features such as active and palaeo floodplains. In addition, visual 

analysis of high-resolution satellite imagery from platforms like Google Earth is used 

to support cross-validation and refinement of other spatial datasets. 

 

2.1.1.4 Published Scientific Literature 

Peer-reviewed scientific studies and technical reports contribute established knowledge on 

basin hydrology, flood processes, and methodological approaches. This literature provides 

context, validation, and analytical depth to the synthesis undertaken in the present report. 

Recent studies on the Godavari River Basin collectively emphasize the increasing complexity 

of flood hazards driven by climatic variability, extreme rainfall events, and human-induced 
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landscape changes. The literature integrates hydroclimatic analysis, hydraulic assessment, GIS-

based statistical modeling, machine learning techniques, and urban flood investigations to 

identify flood-prone zones and controlling factors across basin scales. Together, these studies 

highlight the growing role of rainfall extremes, basin physiography, and rapid land use and 

urban transformation in shaping present and future flood risk within the GRB. 

 

Mujumdar et al. (1970) examined the September 1969 Godavari flood in western 

Maharashtra's stream valleys as a modern analog for prehistoric alluvial deposits, emphasizing 

floods' havoc alongside earthquakes and volcanoes in human geography. The study noted recent 

floods' depositional features, gravel and silt, mirroring older formations in a wetter late 

Pleistocene climate, with lab analyses confirming four-month-old silt layers up to 3 feet thick. 

Triggered by monsoon pulses, it caused crop/animal damage and offered unique insights into 

flood-sediment interplay, linking hydrology to archaeology and highlighting the need to study 

such events for understanding valley evolution. 

 

The 1981 Godavari floods formed a major event with near-record levels from complex weather 

systems. At Bhadrachalam, water crossed 16.15m danger level on Aug 14, peaking at 21.0m on 

Aug 16—the second-highest after 1953's 23.95m. A deep depression from Bay of Bengal 

crossed near Balasore on Aug 12, while cyclonic circulation shifted from Andhra coast to 

Vidarbha, interacting with a westerly trough for heavy basin-wide rains (Aug 10-15). Stations 

like Sirpur (210-220mm on Aug 13-14), Perur (200mm), and Dharmapuri (170mm) saw intense 

downpours, driving the severe inundation (Pandharinath, 1984). 

 

 The study by Pandharinath (1987)provides a comprehensive analysis of the unprecedented 

floods that struck the Godavari River basin between August 13 and 20, 1986, resulting in 

record-breaking gauge levels at Dowlaiswaram and Bhadrachalam. These floods were the direct 

result of heavy rainfall triggered by a deep depression originating in the Bay of Bengal, which 

moved across the eastern and north-eastern parts of the basin. The event caused massive socio-

economic devastation, including the loss of 161 human lives, the destruction of approximately 

1.05 lakh houses, and damage to 12.5 lakh acres of crops. Through a meteorological assessment 

and Depth Area Duration (DAD) analysis of various sub-basins, the author concludes that the 

Wardha, Wainganga, Indravati, and Sabari sub-basins, along with the lower reaches of the 

Godavari downstream of Nanded, were the primary contributors to the historical flood levels. 
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 The study by Dhar and Nandargi (2003) titled "Hydrometeorological Aspects of Floods in 

India" provides a comprehensive review of flood events across India over a 15-year period from 

1986 to 2000. It examines the weather systems responsible for intense rainfall such as cyclonic 

disturbances and "break" monsoon situations and analyzes flood data from approximately 340 

gauge/discharge (G/D) sites to identify space-time distributions and flood-prone regions. The 

authors note that while flood problems are primarily concentrated in the Indo-Gangetic plains 

and northeast India rivers in Central India also experience significant occasional flooding. 

 

 Regarding the Godavari River Basin the study highlights a particularly devastating event in 

August 1990. During this period the Godavari reached "most severe flood" levels (defined as 5 

meters or more above the Danger Level) at the Kunavaram G/D site peaking at 7.78 meters 

above its danger level on August 25 1990. Other recorded peak deviations during the 1986–

2000 period include 4.84 meters at Bhadrachalam 3.95 meters at Dummugudam and 1.32 

meters at Dowleswaram all occurring in late August 1990. The Wainganga River recorded a 

major flood at Bhandara in September 1994 reaching 4.34 meters above its danger level while 

the Indravati River at Jagdalpur saw a deviation of 3.00 meters in July 1992. The study observes 

that while northeast and north Indian rivers have higher flood frequencies Central Indian rivers 

like the Godavari can experience very large floods often caused by a succession of cyclonic 

disturbances moving in short intervals. 

  

 The study by Kute et al. (2014) titled "Flood Modeling of River Godavari Using HEC-RAS" 

explores the use of numerical analysis software to create accurate flood profiles for effective 

disaster mitigation. It emphasizes that cities situated downstream of dams like Nashik are at 

risk when surplus floods are released from a full reservoir making it necessary to model flood 

plains to predict the extent of submergence. The study focuses on a 10 km reach of the Godavari 

River passing through Nashik city particularly the Ramkund site a significant historical and 

religious location about 14 km downstream from the Gangapur Dam. The researchers modeled 

the scenario using the worst discharge of the 1969 flood estimated at 18,000 cu.m/sec to analyze 

its impact on the river flood plain and 14 bridges along the reach. The Gangapur Dam with a 

storage capacity of 7600 Mcft and nine radial gates is considered the primary source of the 

modeled floodwaters assuming a worst-case situation where all gates are fully opened during 

high discharge. At the Ramkund section where the river bed’s lowest level is 557.1 m the model 

produced flood profiles rating curves and water surface elevations. The study concludes that 

such outputs help adopt suitable disaster management measures for different flood intensities 
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and return periods which is especially important for Nashik during large gatherings such as the 

Sinhanstha Kumbh-mela when the city’s population increases significantly. 

 

 The study by Rakhecha & Singh (2017) titled "Enveloping curves for the highest floods of 

river basins in India" focuses on developing updated envelope curves for the highest recorded 

floods across India's river systems. Since older curves established in 1967 had been exceeded 

by several major flood events the authors carried out a fresh analysis of three meteorologically 

homogeneous regions to help estimate spillway design floods for dams and flood control 

structures. Regarding the Godavari River Basin the study notes that the river is classified as a 

major non-perennial river of central and peninsular India dependent on southwest monsoon 

rainfall with a total length of 1,465 km a drainage area of 312,812 km² and an average annual 

runoff of 110.6 km³. A major flood event is highlighted from August 1986 at the 

Dowlaishwaram site where peak discharge reached 99,300 m³/s from a drainage area of 309,000 

km² which is reported as the highest recorded flood for any river in the region south of 18°N. 

Significant floods were also observed on tributaries including the Kadam River at the Kadam 

site with 13,450 m³/s in August 1958 and the Indravati River at Barthagudam with 24,860 m³/s 

in August 1976. These data were used to develop an enveloping curve for the region south of 

18°N and the study provides an empirical flood formula to estimate maximum discharge for 

drainage catchments over 1,000 km². 

 

 The study by Garg and Mishra (2019) titled "Role of Extreme Precipitation and Initial 

Hydrologic Conditions on Floods in Godavari River Basin, India" examines the factors driving 

flooding in one of India’s largest river systems. Using a well-calibrated Variable Infiltration 

Capacity (VIC) model the authors analyze how extreme precipitation and initial hydrologic 

conditions (IHCs), particularly antecedent soil moisture, influenced floods during 1955–2016 

and how these roles may change in a projected future climate (2071–2100). The study identifies 

the downstream parts of the basin especially in Telangana and Andhra Pradesh as the most 

flood-prone due to flatbed topography and the confluence of major tributaries such as the 

Pranahita, Indravathi, and Sabari in the final 473 km stretch. It also finds a statistically 

significant increase in annual maximum precipitation upstream of four major gage stations—

Sirpur, Tekra, Perur, and Polavaram—between 1955 and 2016, though this did not result in a 

significant rise in annual maximum streamflow indicating that increased rainfall does not 

always cause flooding. A key finding is the dominant role of soil moisture where more than 

80% of extreme precipitation events that produced floods occurred during wet antecedent 
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conditions while over 50% of extreme precipitation events did not lead to floods when soils 

were non-wet. The probability of floods driven by extreme precipitation ranges between 0.55 

and 0.7 across the basin and generally decreases as basin size increases due to rainfall 

distribution and travel time of flood peaks. Looking ahead the study projects that by 2071–2100 

the frequency of extreme precipitation events could increase two-fold or more under high-

emission scenarios (RCP 8.5) and future flood increases are likely to be driven mainly by rising 

extreme precipitation rather than soil moisture conditions. 

  

Sarkar (2022) analyzed drought and flood dynamics in the Godavari Basin using the SPEI over 

the past four decades, showing a sharp rise in drought frequency in several sub-basins alongside 

increased flood frequency in others. Flood occurrences have intensified in the Upper Godavari, 

Indravati, and northern Weinganga sub-basins. The study finds that increased rainfall generally 

corresponds to reduced groundwater depth, except in the Manjra and Wainganga sub-basins. 

 

Sharma et al. (2024) focused on identifying flood-prone zones in Chandrapur District, located 

in the eastern part of the Godavari River Basin, using GIS-based bivariate statistical models to 

support effective flood risk management. The study applied and compared the Frequency Ratio 

(FR) and Shannon’s Entropy Index (SEI) models and validated their performance using AUC 

and related accuracy metrics. Both models showed excellent predictive capability, with the SEI 

model outperforming the FR model in accuracy and sensitivity. The results indicate that about 

11 to 13 percent of the area falls under high to very high flood susceptibility. Low-lying 

elevations, built-up and cropland areas, high flow accumulation, low slope, and high drainage 

density were identified as the dominant factors controlling flood occurrence. The study 

highlights the utility of robust GIS-based susceptibility mapping for disaster preparedness and 

flood mitigation planning in the Godavari sub-basins. 

 

Sharma et al. (2024b) evaluated the performance of machine learning algorithms for flood 

susceptibility mapping in the Wardha River sub-basin of the eastern Godavari River Basin, with 

the objective of identifying suitable models considering accuracy, spatial resolution, and 

computational efficiency. The study compared Support Vector Machine (SVM), Extreme 

Gradient Boosting (XGB), Artificial Neural Network (ANN), Generalized Linear Model 

(GLM), Gradient Boosting Machine (GBM), Random Forest (RF), and Linear Discriminant 

Analysis (LDA). Results indicate that Random Forest showed the highest predictive accuracy, 

while XGB performed best overall when accuracy and execution time were jointly considered. 
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Model sensitivity to spatial resolution varied, with ANN, GLM, and XGB being more stable. 

Elevation, rainfall, and drainage density were identified as the dominant factors controlling 

flood susceptibility in the sub-basin. 

 

Patil et al. (2024) investigated flood hydraulics and hydrodynamics of the Upper Godavari 

River, showing that the southwest summer monsoon contributes about 90% of annual rainfall. 

The study highlights strong interannual rainfall variability and an increase in flood frequency 

and magnitude since the 1930s. High unit discharges and elevated flash-flood magnitude index 

values indicate a high potential for large floods and associated geomorphic changes. 

 

Kara and Singh (2024) used the Analytical Hierarchy Process (AHP) to derive flood hazard 

and vulnerability indices based on factors such as rainfall, slope, drainage density, and 

population density and integrate them to assess flood risk. Most of the study area falls under 

Very Low to Low hazard, vulnerability, and risk categories, while densely populated areas near 

the river face higher risk. The study also identifies flood-prone regions such as Konaseema, 

which experiences flooding every few years. 

 

Sravani et al. (2024) assessed historical rainfall variability and future climate change 

projections over the Lower Godavari Basin with the objective of understanding changing 

rainfall patterns and their implications for flood risk in the downstream Godavari region. The 

study found increasing rainfall variability and a clear rise in extreme precipitation events, 

particularly during the southwest monsoon season. Future climate projections indicate that 

short-duration, high-intensity rainfall events will become more frequent. These extremes, rather 

than changes in total annual rainfall, are identified as the primary drivers of flooding. 

Consequently, flood frequency and severity in the Lower Godavari Basin are expected to 

increase, highlighting the need for climate-informed flood risk management and planning in the 

GRB. 

 

Diwate et al. (2025) examined the September 23, 2023 flash flood in Nagpur city, which lies 

within the Wardha sub-basin of the Godavari River Basin, to assess the combined influence of 

extreme rainfall and rapid urbanization on flood risk. Using remote sensing, SAR-based 

inundation mapping, and Shannon’s Entropy Index, the study identified an extreme one-day 

rainfall event of 145 mm as the immediate trigger of flooding. The results show a sharp 

expansion of built-up areas and a significant reduction in water bodies between 2000 and 2023, 
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leading to increased impervious surfaces and stressed drainage systems. High entropy values 

indicate unplanned urban growth, intensifying flood vulnerability. Flood impacts were most 

severe in low-lying, densely built central and southern parts of Nagpur, emphasizing the role of 

urban land use change in flood hazard within the Godavari basin.  

   

 The study by Pandey et al. (2025) titled "Human versus climate interactions on riverine flood 

characteristics in the largest Indian Peninsular basin" examines the interaction between climatic 

factors and human activities such as dam operations on flood dynamics in the Godavari River 

Basin. Using methods like Peaks Over Threshold (POT) and CUSUM time series analysis the 

researchers analyzed five decades of data to assess changes in flood peak volume and duration 

and to identify which regions contribute most to downstream flooding and how infrastructure 

influences these risks. The study finds that the east-central Wainganga sub-basin and the eastern 

Indravati and Sabari sub-basins are the main contributors to increased flood volume peak flow 

and duration in downstream areas. It highlights a clear hydrological contrast where the western 

and west-central regions which are heavily dammed have experienced reduced flood intensity 

since 1990 due to reservoir operations and moderate climatic conditions while undammed 

eastern regions continue to face large-scale floods and higher risks. Although western zones 

recorded increased maximum daily rainfall their flood characteristics declined after 1990 

because of human intervention whereas in eastern regions floods remain largely controlled by 

rainfall making them more vulnerable under a warming climate. The study also identifies the 

1990s as a major transition period marked by industrialization land-use changes and large dam 

construction which significantly altered basin hydrology. As a result the major tributaries in the 

east-central and eastern regions including the Wainganga Indravati and Sabari continue to drive 

frequent high-volume floods that strongly affect the lower Godavari reach. 
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Chapter 3 

Analysis of Historical Flood Events 

 
Godavari River floods, driven by monsoon extremes, have repeatedly devastated Maharashtra, 

Telangana, and Andhra Pradesh basins, with peaks often measured at Dowleswaram Barrage or 

Bhadrachalam. Key events from specified years feature high discharges, embankment breaches, 

and widespread inundation, as tracked by Water Resources Department and Central Water 

Commission data. 

The Godavari River Basin has experienced several major flood events over the past decades, 

each contributing to the understanding of the basin’s hydrological extremes. Examining the 

sequence and timing of these floods helps reveal patterns linked to monsoon variability, basin 

physiography, and human interventions. A chronological perspective also enables comparison 

of flood magnitude, spatial extent, and impacts across different periods. This section outlines 

the major recorded floods in the basin to provide historical context for present-day flood hazard 

assessment. The mighty river Godavari in its lower basin regions has received floods 34 times 

between 1953 and 2019 and of them the floods were recorded 22 times during the month of 

August and thousands of tmcft of water was released into the sea from Sir Arthur Cotton 

Barrage (SACB) (The Hans India, 2019). According to an official of the Water Resources 

Department (WRD) at Godavari Head Works (GHW), in the year 1953 on August 19, 30, 

03,100 cusecs of water was released into the sea from SACB. 

1939 Flood 

The 1939 Godavari flood marked an early recorded major event primarily in the upper basin of 

Maharashtra, with severe inundation due to prolonged monsoon rains. Limited gauging 

infrastructure captured its intensity, but it devastated Nashik and surrounding farmlands, 

eroding banks and depositing heavy silt. Impacts included crop failures and displacement, 

setting a historical benchmark for upstream vulnerability. 

1953 Godavari Floods 

The 1953 Godavari floods stand out as one of the most severe deluges in the river's history, 

earning the local moniker "Pedda Varadalu" or "Great Gifts" in Telugu, reflecting both awe and 

the fertile silt they deposited. On record, 30, 03,100 cusecs of water surged through the Arthur 

Cotton Barrage into the sea, overwhelming the lower Godavari basin in Andhra Pradesh and 

Telangana. Heavy monsoon rains upstream caused widespread inundation of villages, 

farmlands, and towns like Rajahmundry, leading to significant crop losses, displacement of 
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thousands, and damage to infrastructure. Water Resources Department (WRD) teams worked 

tirelessly under challenging conditions, implementing early flood management protocols that 

mitigated some urban impacts despite the barrage operating near capacity. 

1956 Godavari Floods 

In 1956, Nashik city in Maharashtra experienced one of the most severe floods of the mid-20th 

century when the Godavari River overflowed and inundated large parts of the urban area. Local 

residents recall that floodwaters rose so high that they reached the second floor of homes such 

as the Jani Sadan residence, submerging the house for about three days, a level of inundation 

that later residents likened to the devastating floods of 2019 in the same region. The 1956 event 

remains a strong point of comparison in oral histories of flooding in Nashik, illustrating the 

magnitude of earlier monsoon pulses and the vulnerability of riverside settlements to high 

monsoon discharges in the Godavari Basin (Deshdoot, 2020). 

1958 Flood 

In 1958, unprecedented floods breached the Kadam Narayana Reddy Dam on August 31, 

peaking at around 5, 19,000 cusecs and ravaging Maharashtra-Telangana regions. The deluge 

submerged villages, washed away infrastructure, and caused significant loss of life and 

livestock. It prompted urgent dam safety reviews and embankment reinforcements. 

1959 Flood 

The 1959 southwest monsoon triggered basin-wide Godavari floods, with intense storms 

overflowing sub-basins linked to Tapti excesses. Heavy downpours led to widespread erosion, 

road breaches, and agricultural submersion across Maharashtra and Andhra Pradesh. Rainfall 

analysis highlighted extreme variability, influencing later flood forecasting models. 

1965 Flood 

Godavari's 1965 floods focused on the upper basin, causing major inundation around Nashik 

amid relentless rains. Peak flows eroded riverbanks, destroyed crops, and flooded settlements, 

with notable sediment deposition. The event underscored geomorphic risks in sparsely dammed 

upper reaches. 

The September 1969 Upper Godavari Floods 

The September 1969 Godavari flood was a high-magnitude event in the upper basin, 

particularly around Nashik in Maharashtra, triggered by intense rainfall from a low-pressure 

system—peaking with 183 mm in 24 hours on September 10 (16% of annual total). Discharges 

ranged from 67,000 to 550,000 cusecs under the Holkar Bridge, as documented by Mujumdar 

et al. (1970), causing widespread inundation (e.g., Bhadibazaar underwater for three days), 
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house destruction (like near Sarkarwada), and exceptional erosion-deposition with silt layers of 

8 inches to 3 feet. This flood highlighted extreme hydrological behavior amid limited 

infrastructure—Gangapur Dam existed since 1954, but few other major dams were built—

linking modern dynamics to prehistoric alluvial formations and a wetter late Pleistocene 

climate. It serves as a key analog for floodplain evolution, sediment transport, flood hazards, 

and geomorphic responses in the Godavari valley, especially compared to less severe later 

events. 

1976 Floods in Lower Godavari 

The 1976 Godavari floods were a major hydrological event in the river’s recorded history, 

triggered by exceptionally heavy monsoon rainfall that led to rivers in the upper catchment 

discharging large volumes of water downstream. At Bhadrachalam, a key gauge location on the 

Godavari, the river level rose to about 63.9 feet on 22 June 1976, crossing established danger 

thresholds and resulting in widespread inundation of adjacent low-lying lands and agricultural 

fields. The floodwaters affected large parts of the Godavari delta and surrounding districts in 

then Andhra Pradesh, damaging crops, homes, roads, and infrastructure as settlements along 

the riverbanks were submerged. This event highlighted vulnerabilities in flood preparedness 

and remains an important case in the basin’s flood history, preceding later high-magnitude 

floods such as the record 1986 flood, when levels reached around 75.6 feet at Bhadrachalam. 

Peaking at ~46,299 cusecs on July 23, the 1976 floods swelled the lower Godavari delta, 

submerging farmlands and prompting evacuations. Heavy upstream contributions overwhelmed 

barrages, leading to breaches and relief operations in Andhra Pradesh. It highlighted monsoon 

pulse vulnerabilities. 

The 1981 flood in the Lower Godavari Basin  

The 1981 flood in the Lower Godavari Basin was a major monsoon-driven flood event that 

occurred during the peak southwest monsoon period, with inundation persisting for several days 

to weeks in downstream areas. The river Godavari was in floods during 10 to 14 August 1981 

from Tekra to Dowaleshwaram. Pandharinath (1984) documented the 1981 Lower Godavari 

floods as a severe and prolonged monsoon-induced event that caused widespread inundation 

and damage across the deltaic regions of the basin. The flooding primarily affected the low-

lying deltaic tracts of the Lower Godavari, particularly across present-day East and West 

Godavari districts, where prolonged overbank flow led to extensive submergence. Sustained 

high river stages caused widespread flooding of agricultural lands, villages, and infrastructure 

across the delta. The long duration of inundation resulted in significant sediment deposition 
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over floodplains and aggravated damage to crops and rural livelihoods. The 1981 event clearly 

demonstrated the susceptibility of the Lower Godavari delta to prolonged monsoon floods and 

remains a key reference flood for understanding downstream flood hazard in the basin. 

From August 10–14, 1981 floods surged from Tekra to Dowleswaram, driven by sub-basin 

rains and peaking at high marks. Overbank flows inundated deltas, damaged crops, and required 

coordinated Water Resources Department responses. Meteorological studies detailed its multi-

source hydrology. 

1986 Godavari Floods 

The 1986 floods marked the pinnacle of Godavari's fury in the lower basin, cementing its status 

as the highest-magnitude event on record with a staggering 35,06,388 cusecs released into the 

sea on August 16—surpassing the 1953 peak and all subsequent floods until today. Dubbed 

"Pedda Varadalu" alongside 1953, this catastrophe stemmed from relentless monsoon 

downpours and cyclone-induced rains, breaching embankments and submerging vast areas 

across East and West Godavari districts, including major towns like Bhadrachalam and 

Rajahmundry. Over 200 lives were lost, lakhs displaced, and economic damages ran into 

thousands of crores, destroying paddy fields, roads, and bridges while prompting massive relief 

operations. WRD personnel followed a robust action plan, maintaining vigilance at key 

structures like the Dowleswaram Barrage, which helped avert even greater tragedy amid 

unprecedented water volumes. This event remains a benchmark for flood preparedness in the 

region. 

 1990 Flood 

The 1990 flood hit 27, 88, 700 cusecs on August 25—the fourth-highest at Dowleswaram—

submerging East/West Godavari deltas and forcing mass evacuations. Embankments strained, 

crops were lost, and relief efforts scaled up amid breached roads. It ranked among post-1953 

benchmarks. 

 2000 Flood 

 Godavari's 2000 peak reached ~6,732 cusecs annually, causing lowland inundation in Andhra 

Pradesh. Agricultural heartlands suffered extensive damage, with flooded fields delaying 

harvests and straining irrigation systems. Recovery focused on silt clearance and bank 

fortification. 

 2004 Nashik Floods  
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 Major urban flooding in Nashik, Maharashtra due to extreme rainfall. Downstream impacts 

reported near Gangapur and Nandur Madmeshwar dams. 

 2005 Flooding at Bhadrachalam  

 Significant flooding at Bhadrachalam (Telangana), leading to waterlogging around the temple 

and submergence of nearby regions. Bhadrachalam Temple area flooded in 2005, with the 

temple visible above the water. Multiple locations in the middle and lower Godavari also saw 

high river levels. 

 

Figure 10: Bhadrachalam during 2005 floods 

(Source: https://commons.wikimedia.org/wiki/File:Bhadrachalam_during_2005_floods.jpg) 

 2006 Floods 

 On August 7, 28, 50,664 cusecs, the second-highest post-1986 floods, flooded Telangana-AP 

deltas, closing bridges and submerging villages near Rajahmundry. Heavy outflows from 

barrages displaced thousands, destroyed standing crops, and triggered NDRF interventions. 

Severe floods in Kopargaon (Maharashtra) with the second-largest discharge on record. 

Submergence and evacuation in Nashik and other upper basin towns. 
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Figure 11: Floods in the Godavari and the Sabari River as on 07 August 2006 

(Source: https://ndma.gov.in/sites/default/files/PDF/FHA/AP_FloodHazard_Atlas.pdf) 

 2008 Floods 

 Flooding across several upstream districts in Maharashtra; towns near Gangapur and Nandur 

Madmeshwar dams impacted. 

 2010 Flood 

 Peaking at 20,05,299 cusecs on August 9, the 2010 floods inundated ghats and farmlands 

around Rajahmundry, with barrage releases overwhelming channels. Crop losses mounted in 

Konaseema, alongside evacuations and road closures. It stressed delta preparedness. 

 2013 Flood 

 The August 4, 2013 peak of 21,18,170 cusecs brought strong monsoon surges to Konaseema, 

damaging crops and prompting relief in East Godavari. Embankments held but strained, with 

flooded villages highlighting siltation risks. Operations cleared debris post-event. 

 2016 Flood 

 With ~4,802 cusecs max annual flow, 2016 floods affected Adilabad and Bhadradri districts, 

necessitating evacuations amid rising waters. Moderate-high inundation hit tribal areas, eroding 

banks and disrupting connectivity. Early warnings mitigated some losses. High discharge and 
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localized flooding in upper basin regions (Maharashtra), especially downstream of major 

reservoirs. 

Upper Godavari 2019 Floods 

 In early August 2019, intense monsoon rains over Nashik and its catchments triggered a severe 

flood situation on the Godavari River, leading to extensive inundation in the city on 4 August 

2019. Constant rainfall over two days raised water in the Gangapur Dam, prompting authorities 

to release large volumes of stored water late on 3 August. This, combined with runoff from 

tributaries and streams, caused the river to surge past danger levels, sending fast-moving 

floodwaters under the Holkar Bridge and submerging temples and houses along the riverside 

for several days. During this period, the region recorded heavy rainfall — roughly 315 mm at 

Trimbak, 220 mm at Igatpuri, 200 mm at Peth, and 180 mm at Surgana — which added to the 

rising flood flows (The Times of India, 2019).  At the peak of the event, the Central Water 

Commission (CWC) classified the Godavari in Nashik as in an “extreme flood situation”, with 

river levels exceeding previous historic marks due to continuous rainfall and reservoir releases 

(Reliefweb, 2019). Later in September 2019, another flood threat emerged in the Nashik district 

when continued heavy rains filled Gangapur and Darna dams to capacity, prompting additional 

water releases into the Godavari and Darna rivers and causing their levels to rise once more. 

Officials warned residents living along riverbanks to remain alert as releases from these dams 

and several others — including Kashyapi, Alandi, Mukane and Bhavali — increased flows in 

the rivers, following recent rainfall totals such as 65 mm at Igatpuri and 45 mm at Peint over a 

24-hour period. These conditions added to seasonal flood pressure on low-lying areas and 

underscored the ongoing vulnerability of Nashik’s riverside communities during the monsoon 

(The New Indian Express, 2019). Flood events in 2019 in both upper and middle Godavari, 

with notable incidents in Nashik and Nanded (Maharashtra), and Telangana districts. 

 2020 Flood 

 In 2020, peaks hit ~6,492 cusecs annually and 19.06 lakh cusecs in August, flooding 200+ 

East/West Godavari villages. Polavaram bank breaches required NDRF rescues, with 

widespread submersion of habitations and fields. 
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Figure 12: Flood in the Godavari in Andhra Pradesh, 2020 (Source: Media) 

 2022 Flood 

 July 2022 saw multiple peaks over 23 lakh cusecs, with Kaleshwaram at record 108.8m; 628 

villages flooded, pump-houses submerged in Andhra Pradesh. Satellite imagery captured vast 

inundation, displacing lakhs and damaging infrastructure. 

• Major flood event influenced by a low-pressure system in July: 

o Kaleswaram, Mancherial (Telangana): Record 345.8 mm rainfall in one day July 10. 

o Floodwaters spread from Sriram Sagar Reservoir to Dowlaiswaram. 

o Special monitoring at Perur, Bhadrachalam, Konta, and Polavaram. 

• In August, further flooding due to repeated low-pressure systems: 

o Jagadalpur Chhattisgarh): Recorded 214.6 mm in one day August 15. 

o High levels at Konta, Kunavaram, Chinturu (in Sabari/Godavari confluence area). 

2023-2024 Floods 

• While detailed post-event data is less available, regular monsoon-induced flooding 

continued, particularly affecting districts of Maharashtra, Telangana (Bhadrachalam, 

Kothagudem), and Andhra Pradesh (Dowlaiswaram, Polavaram). 

• Frequent flood hazard warnings and field observations at Perur, Bhadrachalam, and 
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Polavaram during monsoon seasons. 

 2025 Flood 

 September 2025 peaks exceeded 10,27,276 cusecs at Dowleswaram (11.35 lakh in August), 

inundating 1,291 villages; Bhadrachalam hit 48.7ft, submerging bridges and isolating tribal 

zones. Alerts and evacuations curbed casualties amid delta chaos. Nashik's 2025 Godavari 

floods, peaking in late September amid red alerts, caused at least 12 deaths directly in the city 

(including 3–4 from house collapses and drownings), with broader Maharashtra tolls exceeding 

10–11 from related incidents. Damage included over 2,000 houses affected (300+ destroyed), 

crop losses across 2.88 lakh hectares for 4 lakh farmers (Rs 317 crore aid), waterlogging in 

Panchvati/Ramkund, submerged temples, and evacuations of thousands. Gangapur Dam 

releases exacerbated flows, prompting NDRF rescues; total state crop aid hit Rs 3,258 crore for 

33.65 lakh farmers.  

 

Figure 13: July 2025 floods in Godavari River at Nashik 

(Source: https://marathi.abplive.com/photo-gallery/news/nasik-nashik-rains-gangapur-dam-

discharge-increased-godavari-river-flood-water-reaches-waist-of-dutondya-maruti-see-

photos-1368255) 
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 Flood Pattern Synthesis  

 Godavari floods from 1939 to 2025 reveal consistent monsoon-driven patterns, with upper basin 

events (1939, 1958, 1959, 1965, 2025 Nashik) featuring intense localized rains causing dam 

breaches, erosion, and sediment deposition up to 3 feet, while lower basin peaks (1953: 30 lakh 

cusecs; 1986: 35 lakh cusecs as record) escalate downstream via barrage overflows like 

Dowleswaram, labeled "Pedda Varadalu" for silt fertility amid devastation. Mid-period floods 

(1976, 1981, 1990: 27.9 lakh cusecs) show sub-basin contributions and embankment strains, 

transitioning to modern highs (2006: 28.5 lakh; 2022: >23 lakh; 2025: 10+ lakh cusecs) with 

satellite-tracked inundations of 600–1,291 villages, Polavaram risks, and Nashik-specific 2025 

overflows submerging temples. Overall, discharges intensify southward, casualties rise with 

urbanization (2025 Nashik: 12 deaths, 2,000+ houses hit), and infrastructure like 

Gangapur/Kaleshwaram modulates but amplifies deltas, underscoring wetter Pleistocene 

analogs in geomorphic responses. 
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Chapter 4 

Synthesis of Flood Vulnerability Studies 

And Historical Flood Events 

 

 

Table 1: Synthesis of flood vulnerability studies 

 

Study Basin Part Reported Floods Location Significant 

Losses/Damage 

High Flood Line (meters) & 

Location 

Mujumdar et al. 

(1970) 

Upper Godavari 

(western Maharashtra 

stream valleys) 

Upper Godavari (September 

1969 flood) 

Crop and animal damage; 

depositional silt layers up 

to 3 ft noted 

Not reported 

Pandharinath 

(1984 study on 

1981 floods) 

Middle–Lower 

Godavari 

Bhadrachalam and basin-

wide flooding (Aug 1981) 

Severe inundation from 

intense basin rainfall 

Peak ~21.0 m at Bhadrachalam 

(danger level 16.15 m) 

Pandharinath 

(1987) 

Godavari Basin 

including major 

tributary sub-basins 

Dowlaiswaram, 

Bhadrachalam; contributions 

from Wardha, Wainganga, 

Indravati, Sabari 

161 deaths, ~1.05 lakh 

houses destroyed, ~12.5 

lakh acres crop damage 

Record gauge levels at 

Dowlaiswaram and Bhadrachalam 

Dhar and 

Nandargi (2003) 

Central India / 

Godavari Basin and 

tributaries 

Kunavaram, Bhadrachalam, 

Dummugudam, 

Dowleswaram; tributaries 

Wainganga and Indravati 

Not specified (focus on 

hydrometeorology and 

flood occurrence) 

7.78 m above danger level at 

Kunavaram; deviations: 4.84 m 

Bhadrachalam, 3.95 m 

Dummugudam, 1.32 m 

Dowleswaram 

Kute et al. (2014) Upper Godavari 

(Nashik reach near 

Ramkund) 

10 km river reach 

downstream of Gangapur 

Dam (modeled using 1969 

flood) 

Potential bridge and 

floodplain impacts; risk 

during dam releases 

Not reported 
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Rakhecha & 

Singh (2017) 

Central and Peninsular 

India (Godavari Basin) 

Dowlaishwaram and tributary 

sites Kadam, Barthagudam 

Not specified (focus on 

extreme flood estimation) 

Peak discharge event at 

Dowlaishwaram (Aug 1986) 

Garg and Mishra 

(2019) 

Downstream Godavari 

Basin (Telangana–

Andhra Pradesh) 

Lower basin near confluence 

of Pranahita, Indravathi, 

Sabari 

Not specified (analysis of 

precipitation, soil moisture, 

flood drivers) 

Not reported 

Sarkar (2022) Multiple sub-basins 

(Upper Godavari, 

Indravati, northern 

Wainganga, Manjra) 

Upper Godavari, Indravati, 

northern Wainganga flood 

occurrences 

Not specified Not reported 

Sharma et al. 

(2024) 

Eastern Godavari 

(Chandrapur District) 

Flood-prone zones across 

Chandrapur sub-basin 

Not specified 

(susceptibility mapping 

focus) 

Not reported 

Sharma et al. 

(2024b) 

Eastern Godavari 

(Wardha River sub-

basin) 

Wardha River sub-basin 

flood susceptibility areas 

Not specified (model 

comparison focus) 

Not reported 

Patil et al. (2024) Upper Godavari River Upper Godavari flash flood 

trends since 1930s 

Not specified (hydraulic 

and geomorphic 

implications) 

Not reported 

Kara and Singh 

(2024) 

Lower Godavari 

(Konaseema focus) 

Konaseema and nearby 

flood-prone zones 

Not specified (risk index 

analysis) 

Not reported 

Sravani et al. 

(2024) 

Lower Godavari Basin Downstream Lower Godavari 

extreme rainfall–driven 

floods 

Not specified (projection-

focused) 

Not reported 

Diwate et al. 

(2025) 

Wardha sub-basin 

(Nagpur city) 

Nagpur flash flood (Sept 23, 

2023) 

Severe urban flooding, 

house damage, drainage 

stress from urbanization 

Not reported 

Pandey et al. 

(2025) 

Basin-wide (east-

central and eastern sub-

basins influence) 

Downstream flooding driven 

by Wainganga, Indravati, 

Sabari 

Higher flood peaks and 

volumes in undammed 

eastern regions 

Not reported 
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Table 2: Synthesis of historical flood events 

 
Year Date Location / Gauge 

Station 

River / 

Tributary 

Water 

Level 

(Feet) 

Peak Discharge 

(Cusecs) 

Significant Impacts and Features 

1939 1939 Upper Godavari River 

(UGR) 

Godavari — Not reliably recorded Severe upstream flooding in Maharashtra; regarded as 

an early benchmark deluge in the upper basin. 

1953 19-08-53 Sir Arthur Cotton 

Barrage (SACB) 

Godavari — 30,03,100 Catastrophic event known as “Pedda Varada”; extensive 

delta flooding and large-scale damage. 

1958 1958 Telangana Kadam — ~5,19,000 Breach of Kadam Narayana Reddy Dam (Aug 31); 

unprecedented flooding across Maharashtra–Telangana 

region. 

1959 1959 Andhra Pradesh Godavari — High (SW monsoon 

storm) 

Basin-wide flooding due to intense southwest monsoon; 

major impacts in sub-basins. 

1965 1965 Sarkarwada, Nashik Godavari — Significant (upper 

basin) 

Major inundation in Nashik and upper reaches; erosion 

and crop losses; historical flood marks recorded. 

1969 Sep-69 Godavari Valley Godavari — 5,50,000 Triggered by low-pressure systems; extensive erosion, 

silt deposition, and valley flooding. 

1976 1976 Telangana / Delta 

region 

Indravati / 

Godavari 

— ~46,299 (key sites) Peak on July 23; widespread flooding in lower basin and 

delta regions. 

1981 1981  

(Aug 10–14) 

Andhra Pradesh Godavari — High Flooding from Tekra to Dowleswaram; heavy monsoon 

rains caused overbank flows. 

1986 16-08-86 Bhadrachalam / SACB Godavari 75.6 35,06,388 One of the most catastrophic floods in modern history; 

termed “Pedda Varada”; extensive delta submergence. 

1990 25-08-90 Bhadrachalam / 

Dowleswaram 

Godavari 70.8 27,88,700 Fourth-highest at Dowleswaram; widespread 

evacuations in East and West Godavari districts. 

2000 2000 Chhattisgarh Indravati — ~6,732 (max annual) Notable peak flows; agricultural losses in Andhra 

Pradesh lowlands. 

2006 07-08-06 SACB / Maharashtra Godavari / 

Pranhita 

— 28,50,664 Second-highest post-1986; bridges closed, villages 

inundated across Telangana–AP delta. 
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2010 09-08-10 SACB / Maharashtra / 

Telangana 

Godavari / 

Wainganga / 

Manjira 

— 20,05,299 High outflows from barrages; inundation of ghats and 

agricultural lands near Rajahmundry. 

2013 04-08-13 SACB / AP / Odisha Godavari / 

Indravati 

— 21,18,170 Strong monsoon surge; crop damage and relief 

operations in Konaseema region. 

2016 2016 Telangana Manjira — ~4,802 (max annual) Moderate-to-high floods; evacuations in Adilabad and 

Bhadradri districts. 

2019 10-08-19 Dowleswaram Barrage Godavari — 15,61,404 Seventh highest in 66 years; heavy August rainfall led to 

large-scale delta inundation. 

2020 2020 Odisha / East & West 

Godavari 

Sabari / 

Godavari 

— 19.06 lakh (Aug 

peak) 

200+ villages affected; Polavaram bank breach; NDRF 

rescue operations undertaken. 

2022 2022  

(July peaks) 

Bhadrachalam / 

Kaleshwaram 

Godavari 71.3 >23 lakh (multiple 

peaks) 

Record levels at Kaleshwaram (108.8 m); 628 villages 

flooded; pump-houses submerged; among worst floods 

in a century. 

2025 18-06-25 Nashik (Ramkund) Godavari Above 

warning 

level 

— Heavy rainfall; Ramkund submerged; urban flooding 

conditions. 

2025 Jul-25 Bhadrachalam Godavari 40.5–43.0 

(warning 

at 43 ft) 

11.35 lakh (Aug 

peak) 

Bhadrachalam reached 48.7 ft in peak phase; large-

scale inundation reported. 

2025 August–

Sept 2025 

Chintoor Agency / 

Polavaram / 

Dowleswaram 

Godavari — 10,27,276+ (Sept, 

Dowleswaram) 

1,291 villages inundated; bridges submerged; road 

connectivity cut off in tribal regions. 
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Chapter 5 

Identification of Flood Risk and Vulnerability 
 

 

Delineation of Flood-Prone Zones Based on Historical Flood Events and Flood 

Vulnerability Studies 

The identification and delineation of flood-prone zones in the Godavari River Basin have been 

carried out through a systematic synthesis of documented historical flood events and published 

flood vulnerability assessments. Recurrent inundation patterns observed in the upper basin 

(notably in Nashik and adjoining reaches), the middle basin around Bhadrachalam and the 

confluence zones of major tributaries such as the Indravati, Pranhita, Sabari, Manjira, and 

Wainganga, and the extensive lower basin and deltaic tracts downstream of Dowleswaram 

consistently emerge as high-risk areas. Historical discharge peaks, recorded water levels, and 

documented impacts including delta submergence, embankment stress, agricultural losses, and 

settlement inundation corroborate findings from vulnerability studies that highlight low-lying 

floodplains, densely populated riverbanks, and areas influenced by backwater effects as 

particularly susceptible. The convergence of hydrological evidence, impact records, and spatial 

vulnerability indicators thus provides a robust basis for delineating zones of moderate to very high 

flood proneness across the basin. 

 

Key Locations/Regions with Recurrent Floods 

• Nashik, Gangapur, Nandur Madmeshwar, Kopargaon (Maharashtra) 

• Bhadrachalam, Kothagudem, Kaleswaram, Mancherial, Sriramsagar, Peruru (Telangana) 

• Jagadalpur, Konta (Chhattisgarh/Andhra Pradesh border) 

• Dowlaiswaram, Polavaram (Andhra Pradesh) 

The synthesis of historical flood events reveal that flood risk persists basin-wide, with 

Bhadrachalam and its surroundings, as well as several upstream Maharashtra towns, experiencing 

repeated severe flooding.  
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Figure 14: Map showing the frequently flooded sites identified out of study synthesis 

 
Figure 15: Map showing flood inundation spots (1984-2019) in Godavari River Basin 

(Maharashtra Part) 

(Source: https://sdma.maharashtra.gov.in/en/) 
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Figure 16: Telangana Flood Hazard Map 

(Source: https://vai.bmtpc.org/map/floodmap/Floodtelangana.pdf) 

 

Figure 17: Flood Hazard Map of Andhra Pradesh State (2000-2020) 

(Source: https://ndma.gov.in/sites/default/files/PDF/FHA/AP_FloodHazard_Atlas.pdf) 

https://vai.bmtpc.org/map/floodmap/Floodtelangana.pdf
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Chapter 6 

Conclusions and Recommendations 

 

Summary of the findings 

 Recent studies on the Godavari River Basin show growing flood risks from heavy monsoon 

rains (90% from southwest monsoon, per Patil et al. 2024), changing climate (more floods in 

Upper Godavari and Indravati sub-basins, per Soma Sarkar 2022; intense short rains ahead, per 

Sravani et al. 2024), and urban growth (Nagpur 2023 flash flood from 145 mm rain, per Diwate 

et al. 2025; concretization worsening peaks, per Niyogi et al. 2019). 

GIS and machine learning maps highlight 11-13% high-risk zones in eastern areas (Sharma et 

al. 2024/2024b), driven by low lands, high drainage, rain, and built-up areas; Konaseema faces 

repeated floods (Kara & Singh 2024). Historical floods from 1939–2025 match this: upper flash 

events (Nashik 1969/2019/2025: 12 deaths, 2,000+ houses damaged), record high peaks (1986: 

35 lakh cusecs, 200+ deaths; 1953 "Pedda Varadalu"), and recent surges (2022: 628 villages 

flooded; 2025: 1,291 villages hit), stressing Bhadrachalam and Dowleswaram. 

Overall, risks span the basin—from Nashik upstream to delta downstream—calling for better 

climate-smart planning against rising natural and human factors. Studies reveal flood escalation 

in Godavari Basin due to monsoon dominance, climate shifts, and land changes, with tools like 

GIS/ML pinpointing vulnerable zones and historical data confirming patterns from upper flash 

floods to delta catastrophes. 

 

Report Applications and Benefits 

This report can serve as an essential tool for flood risk management across the Godavari River 

Basin, aiding policymakers, water departments, and disaster teams in targeting upgrades to 

embankments, early warnings, and zoning in hotspots like Nashik, Bhadrachalam, and 

Dowleswaram deltas. It equips urban planners with vulnerability maps and historical data 

(1939–2025) to curb floodplain building, improve drainage in sub-basins such as Wardha and 

Chandrapur, and build resilient infrastructure against projected intense rains. Further, it enables 

NDRF training, public awareness drives, and research by detailing past losses—like 1986's 

200+ deaths or 2025's 1,291 flooded villages—fostering proactive, climate-resilient strategies 

to cut future damages. 

 

Directions for Future Study 

Future studies should focus on real-time flood forecasting models for the Godavari Basin (Next 

report ‘Flood Hazard Model and Map’ cater to this requirement). They can integrate machine 

learning with satellite data to predict peaks like 2025's 10+ lakh cusecs events more accurately. 

This addresses gaps in upper basin flash floods. Research needs to quantify urbanization 

impacts in Nashik and Nagpur using time-series land cover analysis. It should model how 

concretization amplifies discharges, building on Diwate et al. (2025) findings. Long-term work 

must assess climate projections on sub-basin extremes, such as Indravati and Sabari 

confluences. Detailed hydrodynamic simulations at Bhadrachalam and Dowleswaram can 

refine vulnerability maps. Field surveys of sediment dynamics will aid geomorphic risk 

evaluation. 
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