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About the Research Paper 

The research paper presents a preliminary analysis which is conducted, using Quantum 

Geographic Information System (QGIS), an open software, to map and evaluate factors 

contributing to flood vulnerability in the Walled City of Jaipur. The study focuses on the 

Walled City of Jaipur, where frequent monsoonal flooding poses risk of rain water flooding. 

The paper emphasises on the importance of meticulous planning and preparedness for effective 

flood risk management. 

The research paper is focuses on developing a flood risk map to tackle the challenges posed by 

seasonal floods in the Walled City of Jaipur. Such mappings can be crucial for effective disaster 

management and preparedness in regions prone to seasonal flooding. By integrating data, 

models, and analysis techniques, such mappings can help the authorities make informed 

decisions, allocate resources efficiently, and mitigate the impact of floods on communities and 

infrastructure.  

Feedback 

We strive for constant improvement and encourage our readers to provide their valuable 

feedback/suggestions. Please send us your suggestions and comments about this Research 

Paper to iced@cag.gov.in 

Disclaimer 

Facts and opinions in this paper are solely the personal statements of the author and they do 

not in any way represent the official position of the Office of the Comptroller and Auditor 

General of India/Indian Audit and Accounts Department. The contents of this paper are meant 

for information and knowledge purposes only. They should not be considered as being part of 

audit reports regulations manuals or other instructions for audit. iCED, Jaipur disclaims all 

liability for actions taken or failed to be taken based on any content of the paper. 

Copyright 

Contents of this research paper may be reproduced free of charge and with proper attribution 

to iCED, Jaipur. However, the material has to be reproduced accurately and not to be used in a 

derogatory manner or in a misleading context. Wherever the material is being published or 

issued to others, the source must be prominently acknowledged. The permission to reproduce 

this material shall not extend to any material which is identified as being copyright of a third 

party. However, authorisation to reproduce any primary material must first be obtained from 

iCED, Jaipur.  
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Foreword 

Climate Change has become a real and tangible issue confronting the 

world; and as such requires a paradigm shift in understanding its 

ramifications. Within this context, the Supreme Audit Institutions 

(SAIs) have played a crucial role by focussing on environmental 

governance, requiring a multifaceted approach beyond conventional 

techno-think in isolation from other aspects.  

Under the aegis of the Comptroller and Auditor General of India the 

International Centre for Environment Audit and Sustainable Development (iCED), Jaipur is at 

the forefront of a collaborative framework for knowledge exchange and best practices sharing 

among public auditors on environmental issues.  

Since 2022, iCED has formulated an Occasional Research Paper (ORP) Series to study 

environmental challenges, such as Climate Change, ocean acidification, urban flooding, and 

municipal solid waste management. This is the 14th volume in iCED’s ORP Series. 

The preliminary findings from the iCED’s study of "Flood Risk Assessment of the Walled City 

of Jaipur" demonstrates the use of the Geographic Information System (GIS) and Remote 

Sensing techniques such as the Quantum Geographic Information System (QGIS) to evaluate 

and understand potential flood risks faced by ancient cities such as the Walled City of Jaipur. 

This data-driven approach aims to identify flood-prone areas for the Walled City of Jaipur, 

paving the way for informed decision-making and the development of effective mitigation and 

preparedness strategies. 

This paper represents a significant milestone in advancing our understanding of the GIS and 

Remote Sensing tools and their use in conducting audits, its audit complexities, underscoring 

iCED's commitment to serving as a specialised hub for conducting rigorous in-house research 

under the Comptroller and Auditor General of India. 

 

2 July 2024        (Sayantani Jafa)  

Jaipur 
Additional Deputy C&AG and Director General, iCED  
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Flood Risk Assessment of the Walled City of Jaipur 

1. Introduction 

The Indian subcontinent, due to its unique geographical and climatic conditions, is highly 

susceptible to flooding. According to the Organisation for Economic Cooperation and 

Development (OECD), floods are amongst the most prevalent, extensive, and catastrophic 

natural disasters effecting an estimated 250 million people and causing annual losses of USD 

40 billion. The growing concentration of assets in floodplains and coastal areas, coupled with 

the anticipated effects of Climate Change on precipitation patterns and sea levels, is likely to 

result in escalating losses in the future (OECD, 2016). 

Floods are a recurring phenomenon that wreaks havoc on lives and livelihoods, causing 

immense damage to property, infrastructure, and public utilities. As per the Comptroller and 

Auditor General’s Audit Report on “Schemes for Flood Control and Flood Forecasting”, the 

report (December 2006) of the Working Group on Flood Control Management Programme's 

(FCMP) for the XIth Five Year Plan (2007-2012), an average of 7.55 Million hectares (Mha) 

of land is affected annually, resulting in a loss of 1,560 lives and economic losses estimated at 

₹ 1,805 crore due to damage to crops, homes, and public utilities (CAG, 2017). 

As per the NITI Aayog Report submitted by the Committee Constituted for Formulation of 

Strategy for Flood Management Works in Entire Country and River Management Activities 

and Works Related to Border Areas (2021–2026), the Rashtriya Barh Ayog (RBA, 1980) 

estimates that 40 Mha of land are prone to floods. Out of this area, approximately 21 Mha can 

be protected from flooding to a reasonable degree. Based on available data, it is estimated that 

7.17 Mha of land is affected by flood annually, with 3.94 Mha of this area being cropland. On 

an average, floods claim the lives of 1,654 humans and 618,248 cattle each year. Additionally, 

around 1.2 million houses are damaged by floods annually, resulting in average monetary 

losses of ₹ 5,649 crore (NITI Aayog, 2021). 

Urban Flood Risk in India 

In recent times, urban flooding has emerged as a new form of seasonal floods-especially in 

urban areas with high density of inhabitants, congested building forms, and limited water exit 

points. India is home to many historic cities that have been constructed by the erstwhile rulers 
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that have now become a major victim of urban floods due to the growing number of inhabitants 

and increased frequency and volume of seasonal rainfall patters due to Climate Change.  

Urban flooding is significantly different from rural flooding as urbanisation leads to developed 

catchments, which increases the flood peaks from 1.8 to 8 times and flood volumes by up to 6 

times. Consequently, flooding occurs very quickly due to faster flow times (in a matter of 

minutes). Urban areas are densely populated and people living in vulnerable areas suffer due 

to flooding, sometimes resulting in loss of life. It is not only the event of flooding but the 

secondary effect of exposure to infection also has its toll in terms of human suffering, loss of 

livelihood and, in extreme cases, loss of life. Urban areas are also centres of economic activities 

with vital infrastructure which needs to be protected 24 x 7. In most of the cities, damage to 

vital infrastructure has a bearing not only for the state and the country but it could even have 

global implications. Major cities in India have witnessed loss of life and property, disruption 

in transport and power and incidence of epidemics. Therefore, management of urban flooding 

has to be accorded top priority. The increasing trend of urban flooding is a universal 

phenomenon and poses a great challenge to urban planners the world over. Problems associated 

with urban floods range from relatively localised incidents to major incidents, resulting in cities 

being inundated from hours to several days. Therefore, the impact can also be widespread, 

including temporary relocation of people, damage to civic amenities, deterioration of water 

quality and risk of epidemics. 

It is essential to have effective strategies for reducing the risk of flood disasters in urban areas 

especially in cities with high habitation density and urbanisation. The technology of Remote 

Sensing and Geographic Information System (GIS) can act as an invaluable tool in hazard 

management, offering a comprehensive and accurate assessment of hazard footprints. Satellite 

data, with its high-resolution capabilities, provides detailed insights into the impact of hazards, 

enabling effective mitigation strategies. Remotely sensed optical and microwave data can be 

analysed to assess the severity and extent of the flood damage, facilitating timely response and 

recovery efforts. Over the past two decades, numerous studies (Panhalkar, 2017; Siddayao, 

2014; Masood, 2012; Wang, 2011; Suthakaran, 2022; Sansare, 2020; Lyu, 2018; Cai, 2019; 

Osman, 2023) have utilised remote sensing data to accurately map flood inundation areas and 

monitor flood dynamics, providing crucial information for hazard management and risk 

reduction strategies. 

This Research Paper uses Quantum Geographic Information System (QGIS) for mapping flood 

risk areas in the Walled City of Jaipur. The approach involves creating a framework to depict 
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flood hazard, exposure, and vulnerability with spatial precision, and integrating this 

information into a comprehensive flood risk map.  

2. Material and Methods 

2.1 Study Area: The Walled City of Jaipur 

The study area, for the Research is the Walled City of Jaipur- also known as Heritage Jaipur 

(Figure 1). The study area is located between 26° 55’ 27.4” N and 75° 49’ 18.7” E, nestled 

amidst the Aravalli hill ranges at an altitude of approximately 430 metres above sea level. Part 

of the Jaipur district in the north-eastern region of Rajasthan, the city spans around 710 hectares 

(Jaipur World Heritage, 2024). 

The Walled City of Jaipur is located in a semi-arid region and experiences rainfall in the 

monsoon season from July to September. Among the important cities of India, the average 

annual rainfall varies from 2932 mm in Goa and 2401 mm in Mumbai on the higher side, to 

669 mm in Jaipur on the lower side (NDMA Govt. of India, n.d.). In 1757, Jaipur experienced 

a severe flood that caused widespread damage and loss of life. Since then, there have been 

numerous other floods, including in 1981, 2016, 2020, 2021 and 2023 as shown in Table 1 

below. In recent years, the probability of floods in Jaipur has increased due to a number of 

 

Figure 1: The Walled City of Jaipur Map (Map not to scale) Source: JDA, Jaipur (JDA, 2020) 
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factors such as high-intensity rainfall spells due to Climate Change, and poor drainage systems 

(IMD, 2020; Willems, 2012). 

Rapid urbanisation is also contributing to the flood risk in Jaipur (IMD, 2021). As the city 

grows, more and more land is being covered by impervious surfaces, such as concrete and 

asphalt (Chithra, 2015). This reduces the amount of water that can be absorbed into the ground, 

which increases the runoff and risk of flooding (Qin, 2020). Poor drainage systems are another 

factor that contributes to the flood risk in Jaipur (Tomar, 2021). Thus, heavy rainfall has 

become a major factor for the increased flood risk in Jaipur city.  

However, the consistent occurrence of floods during the monsoon season raises major concerns 

regarding efficient disaster management which requires a systematic approach to address the 

impacts of these events.  

Table 1: Major floods chronology in Jaipur 

Year Description Source 

1981 Jaipur witnessed the heaviest rainfall in the last 31 years, with 32.6 

centimetres of rainfall in a single day (14 July 2000). This led to 

severe flooding, inundating low-lying areas and damaging homes 

and infrastructure. 

(Singh, 
2015) 

2016 Jaipur experienced heavy rainfall for several days in August 2016, 

leading to widespread flooding in the city and surrounding areas. 

(Saini, 2016) 

2020 In August 2020, Jaipur was again hit by heavy rainfall, causing flash 

floods that inundated low-lying areas and damaged homes and 
infrastructure. 

(IMD New 
Delhi, 2021) 

2021 Jaipur experienced heavy rainfall in July 2021, causing flooding in 
several parts of the city. 

(Khandelwal, 
2022) 

2023 In July 2023, Jaipur was again hit by heavy rainfall, causing flooding 

in several parts of the city. 

(Mit J. 
Kotecha, 
2023) 

2.2 Heritage Building Conservation 

Heritage building conservation is crucial for preserving the cultural and historical significance 

of Heritage Jaipur. Jaipur's historical monuments and buildings require conservation efforts to 

maintain their integrity and beauty, as they are a testament to the city's illustrious past and a 

source of national pride. Ensuring the preservation of these structures is essential for future 
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generations, the structure of Government organisations shown in Table 2, working for Heritage 

Jaipur conservation. 

Table 2: Heritage Building Conservation  

Sector Planning Implementation Operation and 
maintenance 

Heritage Building 
Conservation 

JDA, JNN, RUIDP, 
PHED, DD, PriOwn 

JDA, JNN, RUIDP, 
PHED, DD, PriOwn, 
SpSo 

JDA, JNN, PHED, 
DD, PriOwn, SpSo 

Where: JDA: Jaipur Development Authority, JNN: Jaipur Nagar Nigam, RUIDP: Rajasthan Urban Infrastructure 
Development Project, DD: Devasthan Department, PHED: Public Health Engineering Department, PriOwn: Private Owner, 
SpSo: Special Societies 

2.3 Flood Risk Assessment  

According to Kron, 2005 and Zhang, 2020 the Flood Risk Index (FRI) can be prepared as per 

the given formula 1, by the combination of three parameters Exposure, Hazard, and 

Vulnerability. 

𝑭𝑹𝑰 = 𝑭𝑯𝑰 × 𝑭𝑬𝑰 × 𝑭𝑽𝑰 … … … … … … … … … … … … … … … … … … 𝟏 

(Kron, 2005;  Zhang, 2020) 

Where: 

FRI = Flood Risk Index 
FHI = Flood Hazard Index 
FEI = Flood Exposure Index 
FVI = Flood Vulnerability Index 

In this study, we have used the above formula to prepare the Flood Risk Map for the Walled 

City of Jaipur.  

2.3.1 Flood Hazard Index  

A Flood Hazard Index (FHI) is a spatial tool used to assess the relative susceptibility of an area 

to flooding. It is an open-street-based data that incorporates multiple factors such as buildings, 

highways, road lines, metro lines and other buildings, etc. that contribute to the flood hazard 

map. Historical trends in flooding are important for understanding the current risk and what 

might happen in the future (Klijn, 2008). As field data are scattered and difficult to obtain in 

Old City Jaipur, remote sensing tools have been used to derive the required data for estimating 

the FHI. Some of the parameters utilised in preparing the FHI are given below: 

Infrastructure plays a crucial role in reducing the risks associated with disasters, as any failure 

or decline in capacity can directly impact the community (Cantillo, 2019). The focus for FHI 
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preparation involves key components such as buildings, metro lines, highways, roads, and other 

significant structures (hospitals, temples etc.).  

Roads and highways are vital for facilitating the movement of goods and services, serving as 

the community's lifeline and enabling timely evacuations during emergencies.  

Metro lines, particularly in urban areas, constitute an essential transportation system. Critical 

structures like hospitals provide crucial support during crises, offering relief to affected 

individuals in the vicinity.  

Buildings such as houses, schools, temples etc. can also serve as shelters when building 

integrity is compromised during floods (Sebring, 2000).  

All indicators for this assessment have been derived from the Open Street Map. The process 

involves extracting building types, Highways, and road networks from Open Street Map data 

by generating geometric attributes, enriching buildings with road categories, creating buffers 

around roads, and exporting the desired map area as an Open Street Map file, by using QGIS. 

Figures 2, 3, 4 and 5 have been prepared using QGIS and are based on Open Street Map of Walled City of 
Jaipur (Map not to scale). 

Figure 4: Buildings in the Walled City of Jaipur Figure 5: Metro-line in the Walled City of 
Jaipur 

Figure 2: Road lines of the Walled City of Jaipur  Figure 3: Highways of the Walled City of 
Jaipur 
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2.3.2 Flood Exposure Index  

A Flood Exposure Index (FEI) is a quantitative measure that assesses the potential damage or 

harm that floods can cause to people, property, and infrastructure within a given area. It is 

calculated by considering various factors such as altitude, aspect, slope, curvature etc. For these 

factor’s data extraction Digital Elevation Model has been used in the Research Paper. 

Digital Elevation Model 

The Digital Elevation Model (DEM) is also known Digital Terrain Model (DTM) and Digital 

Surface Model (DSM). A DEM is a 3D computer graphics representation of elevation, slope, 

and hill shade data used to depict terrain or overlaying surfaces (USGS, n.d.). DEMs provide 

detailed information about the terrain, aiding in better decision-making and planning through 

accurate visualisation of the landscape (Mukherjee, 2013; Scholtes, 2013).  

The DEM was generated using Interferometric Synthetic Aperture Radar (IFSAR) images with 

a pixel size of 5 m x 5 m, obtained in 2014 (Sukojo, 2021). From this DEM various key 

topographical characteristics such as elevation, slope, aspect, curvature, Sediment Transport 

Index (STI), Stream Power Index (SPI), Topographic Wetness Index (TWI), and Topographic 

Roughness Index (TRI) can be derived (Rabby, 2020).  

In this study we are using elevation, slope and hill shade indicators by the DEM model to 

assessment the FEI.  

Elevation, Slope and Hill shade are particularly crucial in flood studies, as research suggests 

that elevated areas are less likely to experience flood events (Botzen WJW, 2012). Typically, 

water flows from higher to lower terrains, making flat regions more vulnerable to flooding. 

Additionally, topographical factors influenced by the flow extent and runoff speed play a 

significant role in determining the likelihood of floods (Kia MB, 2011). The DEM serves as a 

vital source for extracting each topographical parameter associated with flood occurrence in a 

specific area.  

The DEM preparation for the current study has been done in the QGIS (open source) using 

tools such as "Raster > Extraction > Contour", "Raster > Analysis > DEM (Terrain models)", 

or "Raster > Analysis > Grid (Interpolation)" for observing Elevation, Slope, and Hill shade in 

the required DEM model. 
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2.3.3 Flood Vulnerability Index  

A Flood Vulnerability Index (FVI) is a spatial measure that assesses the susceptibility of a 

region to flood damage. FVIs are used to inform flood risk management and mitigation 

strategies, as well as to identify areas that are most at risk of flood damage. Vulnerability 

reduction and increasing resilience are key components in disaster risk reduction. The first step 

is to analyse the current vulnerability of a community, township, or region to floods. However, 

there are a wide variety of definitions of vulnerability including a variety of different indicators 

(Cannon, 1994; Balica, 2010; Borden, 2007).  

This Research Paper utilises two main indicators namely the Precipitation Volume and the 

Population present in a risk area. The data on other indicators was found to be scarce.  

Precipitation volume has been calculated by using the zonal statistics in QGIS software. 

Population data has been extracted from the layer selected from link 

(https://crudata.uea.ac.uk/cru/data/hrg/ cru_ts_4.05/cruts.2103051243. v4.05/ pre/). These 

layers are utilised to form a flood risk map. 

Population 

The flooding of densely inhabited regions presents numerous risks, such as the potential for 

human casualties, property damage, and the transmission of infectious diseases. The 

Figure 6: Digital Elevation Model of the Walled City of Jaipur (Map not to scale) 
  



9 
 

assessment of population vulnerability utilised the Worldpop dataset, as outlined by Shokri in 

2020 (Shokri, 2020). 

WorldPop creates open-access geospatial datasets and peer-reviewed techniques for high-

resolution population distributions worldwide. The population densities and counts are 

displayed in these datasets at grid cell sizes of 1 x 1 km and 100 x 100 m. One can obtain the 

WorldPop datasets for free from the website for extracting the population statistics. To utilise 

the datasets using QGIS programs, available for download in a number of formats, including 

GeoTIFF. One may import the WorldPop raster files into QGIS software, and crop or extract 

the population data for the Walled City of Jaipur.  

On the basis of elevation values, the Walled City of Jaipur was divided into three categories 

with ranges of 424-428, 428-476 and 476-502. The elevation has a negative relationship with 

flooding. Areas with low elevation are more likely to experience flooding than areas with high 

elevation (Ramesh, 2022). The region in red colour has the lowest range of elevation and thus 

is more vulnerable to fill up first in case of a heavy rainfall. Due to this, the people living in 

this area are at more risk of flooding.  

Based on the WorldPop population data (WorldPop, 2023) for the specified region of Walled 

City of Jaipur, the total population is 29,75,307. Among them, 7,717 people reside in an area 

classified as very high risk, 6,849 in a high-risk area, and 11,444 in a low-risk area. The 

remaining 2,949,297 people live in other parts of the region, also categorised as low-risk area 

as shown in Figure 7. 

Figure 7: Flood risk area and the affected population in Walled City of Jaipur (Map not to scale) 
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Precipitation Volume 

The straight forward factor of rainfall, indicative of various flood aspects, is a key element in 

nearly all flood definitions. A meteorological flood is described as a scenario in a region where 

rainfall significantly exceeds the climatological average. This is due to the natural vegetation 

and economic activities in the area being adapted to the region's long-term average rainfall 

(Ologunorisa, 2005). Consequently, flood conditions arise when the rainfall surpasses a 

specific amount considered normal for that particular region that calculated for the Walled City 

of Jaipur. 

How to measure the Precipitation Volume? 

A rain gauge can be used to measure the volume of precipitation. A cylinder with a funnel that 

feeds water into a measuring flask makes up the basic rain gauge. Precipitation totals are 

calculated over certain time intervals, such as hourly, daily, weekly, or monthly. To calculate 

the volume of precipitation in a particular area, the following formula can be used: 

V = A × h………………………………………….2 

Where ‘V’ is the volume of rainfall, ‘A’ is the catchment area, and ‘h’ (Table 3) is the height 

of the water column (FAO, 1985). 

Walled City of Jaipur A = Approx. 6987908 m2 (Calculated through the QGIS) 

The meteorological data from the India Meteorological Department (IMD), Jaipur for the 

period spanning 2020 to 2022 indicates a notable increase in heavy rainfall occurrences in 

Jaipur compared to the historical norm. This heightened precipitation has resulted in flooding 

incidents in the Walled City of Jaipur. Precipitation 2020-2022 observed by IMD office Jaipur, 

is shown in Table 3: 

Table 3: Precipitation in Jaipur from 2020 to 2022 

  Year 
Actual 
rainfall 
(In mm) 

Normal rainfall 
(In mm) 

Actual rainfall 
volume (V)  
(In litres)* 

Normal rainfall 
volume (V)  
(In litres)* 

Jaipur 

2020         566 502.1 3954.64  3508.17  

2021 565.8 502.1 3953.24  3508.17  

2022 652.8 524.3 4561.71  3663.28  

Source: Data extracted from the IMDMC Jaipur Annual Report (IMDMC Jaipur, 2020; IMDMC Jaipur, 2021; IMDMC 
Jaipur, 2022) 

*Actual Rainfall Volume and Normal Rainfall Volume calculated by the above formula No. 2. 
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The QGIS-derived zonal statistics reveal that there is a significantly high-risk area spanning 

434,467 square metres. This area has a precipitation volume capacity of 0.000025 cubic metres 

which will be flood first during a heavy rainfall. The rainwater may proceed to the next area 

(yellow region) as the area can accommodate less volume of water.  

Additionally, there is a high-risk area covering 450,369 square metres, and its anticipated 

precipitation volume is 0.021321569 cubic metres. Furthermore, a low-risk area of 789,426 

square metres has a precipitation volume capacity of 0.0378326705 cubic metres. In 2022, 

Jaipur's precipitation average volume is 524.3 mm which means the average precipitation 

volume across the specified areas is 0.524 cubic metres as shown in Figure 8. 

3. Results and Discussion 

In this investigation, we present findings from a study focusing on flood risk assessment in the 

culturally significant Walled City of Jaipur. The research employed DEM, satellite imagery, 

and precipitation data to generate detailed flood risk maps tailored to the unique heritage 

context of Jaipur.  

Figure 8: Precipitation volume calculation in a particular area (Map not to scale) 
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These maps categorised regions based on their susceptibility to flooding, with red designating 

high-risk areas and blue indicating low-risk zones. The Flood Risk Index map was prepared by 

combing the FHI = Flood Hazard Index, FEI = Flood Exposure Index, and FVI = Flood 

Vulnerability Index (Figure 10). 

The FRI map points high-risk sites at places such as Chandi Ki Taksal and the National Institute 

of Ayurveda (NIA). The FRI map can play a pivotal role in emergency response planning by 

identifying critical infrastructure in safer areas and highlighting locations necessitating 

enhanced flood protection measures. 

 

Figure 9: Complete Summary of the Flood Risk Index (Map not to scale) 
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The FRI Map offers a holistic view of areas prone to recurrent flooding and potential damage. 

Analysis unveiled a notable surge in intense rainfall events in the Walled City of Jaipur between 

2020 and 2022, resulting in heightened flood occurrences. This escalation was linked to factors 

like escalating urban development and insufficient drainage systems within the region. 

Examination of precipitation patterns indicated that high-risk zones exhibited a lower capacity 

to manage the average annual rainfall compared to low-risk regions. The estimated total 

population in the study area stood at 2,975,307, with approximately 7,717 individuals residing 

in areas classified as very high risk for flooding. The complete framework for the Flood Risk 

Index has been explained in Figure 9.  

 

 

Overall, this study underscores the importance of integrating geospatial data, hydrological 

modeling, and population analysis to formulate robust flood risk assessments essential for 

guiding emergency preparedness, infrastructure planning, and sustainable urban governance in 

flood-prone regions like the Walled City of Jaipur. 

Figure 10: Final Flood Risk Index of the Walled City of Jaipur, prepared by combing the FHI = Flood 
Hazard Index, FEI = Flood Exposure Index, and FVI = Flood Vulnerability Index (Map not to scale) 
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4. Way forward 

The research paper has aimed to address the heightened flood risk in urban areas due to 

increased precipitation by using GIS and Remote Sensing. The study has employed a QGIS-

based risk assessment to identify high-risk areas and proposes interventions such as enhanced 

storm water management systems and resilient infrastructure. It advocates for the establishment 

of early warning systems, emergency preparedness plans, and collaborative efforts among 

governmental agencies, urban planners, engineers, and stakeholders. Furthermore, the 

integration of Climate Change adaptation strategies into long-term urban planning is 

emphasised as an essential component. The research offers a comprehensive and scientifically 

grounded framework for mitigating urban flood risk in the context of heightened precipitation, 

incorporating advanced methodologies and interdisciplinary collaboration. 

Thus, its focus has been on blending climate adaptation and climate mitigation strategies to 

address the issue of urban flooding challenges. This approach can be a useful modality in 

assessing audit risk in the concerned sectors. 
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