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Abstract

This manuscript presents a comprehensive study on
flood susceptibility mapping in the Greater Hyderabad
Municipal Corporation (GHMC) region of Telangana
State, India, utilizing Geographic Information Systems
(GIS) and the Analytic Hierarchy Process (AHP) as a
multi-criteria approach. The primary objective of this
research is to develop a robust flood susceptibility
mapping framework for GHMC, considering various
thematic maps including distance to river, elevation,
flow accumulation, flow direction, drainage density,
contour, Landsat 8, normalized difference vegetation
index (NDVI), land use and land cover (LULC), annual
rainfall,  roughness,  slope,  stream  network,
topographic  wetness index (TWI) and flood
susceptibility map. Through the integration of these
thematic maps, we have successfully delineated areas
prone to flooding within the GHMC region.

The study highlights the importance of utilizing
multiple criteria and GIS techniques for accurate flood
susceptibility assessment. The results indicate that
areas with high drainage density, low elevation and
proximity to rivers are more susceptible to flooding.
Moreover, factors such as land cover, rainfall intensity
and terrain roughness significantly influence flood
susceptibility. Conclusions drawn from this study
emphasize the significance of incorporating spatial
analysis and decision-making techniques in flood risk
management and urban planning initiatives.

Keywords: Flood susceptibility mapping, Geographic
Information Systems, Analytic Hierarchy Process, GHMC,
GIS-AHP Multi-criteria approach and Urban flood risk
management.

Introduction

Hyderabad, the capital city of Telangana State, India, stands
as a vibrant metropolis with a rich historical and cultural
heritage. Renowned for its economic significance,
technological advancements and diverse population,
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Hyderabad serves as a pivotal center of commerce,
education and administration in the region. However, amidst
its urban sprawl and rapid development, the city grapples
with recurring challenges posed by natural disasters,
particularly floods. The history of Hyderabad and its
surrounding regions, under the purview of the Greater
Hyderabad Municipal Corporation (GHMC), bears witness
to various instances of flooding. Hyderabad, the bustling
capital city of Telangana State, India, has long been
entrenched in a narrative that intertwines progress with
challenges posed by the forces of nature. This is especially
evident in the city's recurring encounters with devastating
floods, which have left indelible scars on its landscape and
collective memory.

The most notables in recent history are the catastrophic
floods of 2020, which unleashed unprecedented fury upon
Hyderabad and its environs®. The 2020 Hyderabad floods,
triggered by Deep Depression, unleashed havoc across the
city in October 20207°. Characterized by torrential
downpours and flash flooding, this calamity wreaked havoc
in various neighbourhoods including Balapur, L. B. Nagar
and parts of the Old City such as Hafiz Baba Nagar and Al
Jubail colony'8. The deluge, exacerbated by overflowing
reservoirs and rivers, resulted in significant loss of life and
property, underscoring the vulnerability of Hyderabad to the
vagaries of nature.

However, the story of flooding in Hyderabad is not confined
to recent events alone. The city's tumultuous relationship
with floods dates back centuries, with historical accounts
documenting catastrophic inundations that have left lasting
scars on its landscape and populace. The Great Musi Flood
of 1908 stands as a stark testament to the city's vulnerability,
claiming tens of thousands of lives and causing widespread
devastation along the banks of the Musi river'’.

The resilience of Hyderabad's inhabitants in the face of such
adversity is exemplified by tales of survival amidst the
deluge. From the heroic efforts of those who sought refuge
atop a 200-year-old tamarind tree within Osmania Hospital
to the poignant verses penned by Urdu poet Amjad
Hyderabadi in the aftermath of personal tragedy, the city's
narrative is one of both resilience and remembrance’.
Against this backdrop of historical precedent and
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contemporary challenges, this study seeks to delve into the
dynamics of flood susceptibility in Hyderabad and the
GHMC region. By harnessing the power of Geographic
Information Systems (GIS) and the Analytic Hierarchy
Process (AHP), we endeavour to unravel the complex
interplay of environmental factors and urban dynamics that
contribute to flood risk*>%14. Through our research, we aim
to offer insights that not only enhance our understanding of
flood susceptibility but also inform proactive strategies for
disaster mitigation and urban resilience in Hyderabad and
beyond.

Background

Hyderabad, as the capital city of Telangana State, occupies a
pivotal position in India's socio-economic landscape.
Renowned for its rich history, cultural diversity and rapid
urbanization, Hyderabad serves as a hub of innovation,
commerce and governance in the region. However, the city's
meteoric rise has been accompanied by a host of challenges,
chief among them being the recurrent threat of flooding?%23.

Floods in Hyderabad pose significant risks to lives,
infrastructure and livelihoods, underscoring the urgent need
for robust flood risk management strategies®’. The city's
topography, characterized by low-lying areas and proximity
to rivers, exacerbates its vulnerability to inundation during
heavy rainfall events?’-’2. Furthermore, rapid urbanization
and inadequate infrastructure exacerbate the impacts of
floods, leaving communities vulnerable to displacement,
economic losses and public health crises. Considering these
challenges, understanding and mitigating flood risk in the
GHMC assumes paramount importance. A comprehensive
understanding of flood susceptibility, informed by scientific
methodologies and spatial analysis, is essential for effective
disaster preparedness and response!>3°,

Objectives of the Study

1. To delineate areas within the GHMC region that are most
susceptible to flooding based on various thematic maps.

2. To develop a robust flood susceptibility mapping
framework for the GHMC region using GIS and the AHP as
a multi-criteria approach.

Review of Literature

The literature review provides valuable insights into flood
susceptibility mapping techniques and highlights previous
studies conducted in the field, shedding light on the
methodologies employed and key findings. Flood
susceptibility mapping techniques encompass a range of
approaches including statistical models, remote sensing and
GIS, which are utilized to assess the likelihood of areas
experiencing flooding based on various factors such as
topography, land use and hydrological characteristics®°.

Previous studies in flood susceptibility mapping have
explored diverse geographic regions and urban contexts,
offering valuable lessons and best practices for flood risk
assessment and management**°, By synthesizing the
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existing body of literature, this review sets the stage for the
current study, providing a foundation for the methodology
and analysis conducted herein.

Flood Susceptibility Mapping Techniques: Liuzzo et al*
conducted a study comparing different methods for flood
susceptibility mapping using GIS. They analysed four
methodologies: frequency ratio, frequency ratio combined
with logistic regression, frequency ratio combined with
Shannon’s entropy index and statistical index. These
methods were applied to Devon County, Southwest England,
considering ten conditioning factors. The statistical index
model showed the highest accuracy in predicting flood
susceptibility, with elevation, slope and stream distance
identified as significant factors2.

The study suggests that flood susceptibility maps can aid in
water resource and land use planning and management, with
potential for further research on including additional
conditioning factors like vegetation density®>.

Pham et al* proposed and validated three ensemble models
based on Best First Decision Tree (BFDT) and ensemble
learning techniques for flood susceptibility prediction in
Nghe Province, Vietnam. They utilized 10 flood influencing
factors and 126 historical flood events to train and validate
the models. The decorate-BFT ensemble model
outperformed bagging-BFT and random subspace-BFT
models, achieving an area under the receiver operating
characteristic curve value of 0.989. These ensemble models
demonstrated superior prediction capabilities compared to
single BFT models, suggesting their utility in flood early
warning systems and mitigation planning. Further research
could explore their applicability to different regions and
types of floods or natural hazards.

Mudashiru et al** reviewed flood hazard analysis methods,
emphasizing multi-criteria decision-making (MCDM),
statistical and machine learning (ML) techniques. They
highlighted the importance of accurate flood
hazard/susceptibility mapping for effective flood risk
management. MCDM methods integrate stakeholder input
with less complexity, while statistical methods address
uncertainty and provide spatial flood maps. ML methods
offer fast and reliable flood mapping but may have
limitations. The study suggests addressing challenges
through evaluation, ensemble modelling and data quality
improvement for better flood management decisions*.

Arabameri et al® studied flood hazard susceptibility mapping
(FHSM) in the Kiasar watershed, Iran, using four methods:
evidential belief function (EBF), frequency ratio (FR),
TOPSIS and VIKOR. They compared statistical and multi-
criteria decision-making (MCDM) approaches using area
under receiver operating characteristic curve. EBF showed
the best prediction rate (0.987) and success rate (0.946)
followed by FR, TOPSIS and VIKOR. Slope, distance to
stream and land use were identified as key factors in flood
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occurrence. The study recommends combining statistical
and MCDM methods for accurate FHSM in similar areas.
Seydi et al®' developed a Cascade Forest Model (CFM) for
flood susceptibility mapping, utilizing satellite imagery and
field data to identify flood-inundated areas. The CFM
outperformed six other machine learning methods, achieving
over 95% overall accuracy and 0.95 area under the receiver
operating characteristic curve in two study areas. Flood-
prone regions in the Karun and Gorganrud basins were
identified, with CFM demonstrating superior accuracy and
generalization capabilities compared to other models. The
study suggests that future research should focus on
optimizing model hyperparameters automatically.

Critical review on Flood Susceptibility Mapping studies
using GIS-AHP Approach: Vilasan et al’* utilized remote
sensing, GIS and AHP and fuzzy-analytical hierarchy
process methods to create flood susceptibility maps for
Ernakulam district, Kerala. Factors like slope, soil types,
land use and stream density were considered. The maps were
validated with satisfactory area under the receiver operating
characteristic curve values, indicating good prediction
capability. The study highlights anthropogenic activities and
natural factors contributing to floods and provides valuable
information for land-use planning and policymaking to
mitigate future flood risks®’.

Kotecha et al’® emphasized the increasing frequency of
extreme hydrological events like floods due to climate
change and urbanization. They focused on flash floods,
which pose significant risks to property and lives. Using
GIS, remote sensing and spatial AHP, they identified flood-
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prone areas in Rajasthan's Luni basin, highlighting tehsils
with high susceptibility. This study aims to mitigate flash
flood risks in the Western region of Rajasthan through
effective flood hazard mapping and management strategies.

Study Area

Telangana, India's newest state, is situated at 17.8° N 79.18°
E on the southern-central part of the Indian peninsula®®.
Positioned on the elevated Deccan Plateau, it is the eleventh-
largest State in India, covering an area of 1,12,077 square
kilometres. According to the 2011 census, Telangana is the
12" most populous State with a population of 3,51,93,978
residents’. The Telangana State was officially formed on
June 2, 2014, separating from Andhra Pradesh and its
designated capital city is Hyderabad. Hyderabad, the capital
of Telangana, encompasses the twin cities of Hyderabad and
Secunderabad.

This vibrant metropolis, boasting an urban population of
around 6 million, has a history dating back 400 years and
was once the seat of the wealthy Nizams of Hyderabad.
Located on the banks of the Musi river, Hyderabad is
surrounded by unique prehistoric rock formations
resembling petrified gray elephants. The district's
geographical coordinates range between 77° 30' E and 79°
30'E longitude and between 16° 30' N and 18° 20" N latitude.
According to the 2011 census, the district's population is
39,43,323 constituting 11.20% of the State's total
population, with a 2.97% decadal growth rate’. Figure 1
illustrates the geographical location map of the GHMC
boundary in Telangana.
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Fig. 1: Geographical location of GHMC boundary from India.
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Material and Methods

Utilizing data acquired from the USGS website, specifically
Landsat 8 imagery and historical rainfall data gathered from
the IMD website, a comprehensive methodology was
employed to generate a detailed flood susceptibility map for
the region®®’. The process involved integrating various
thematic maps derived from GIS analysis, incorporating
factors such as elevation, slope, roughness, contours and
aspect, along with additional variables like land use land
cover, flow accumulation, stream direction, stream network,
drainage density, flow length, distance from the river, soil
composition, NDVI and TWI*.

To initiate the process, Landsat 8 imagery was utilized to
extract essential terrain features such as elevation, slope and
aspect. This data, combined with information on roughness
and contours, provided a comprehensive understanding of
the region's topography and terrain characteristics’.
Furthermore, factors influencing hydrological processes,
such as land use land cover and soil type, were incorporated
into the analysis to assess their impact on water flow and
infiltration. NDVI was employed to gauge vegetation
density, which plays a crucial role in mitigating soil erosion
and regulating water absorption®. In addition, hydrological
parameters including flow accumulation, stream direction,
stream network, drainage density and flow length were
analysed to delineate water pathways and to identify areas
prone to flooding'*!3. Moreover, proximity to water bodies,
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represented by distance from the river, was considered a
significant factor in assessing flood susceptibility.

The culmination of these analyses facilitated the generation
of a flood susceptibility map, utilizing a combination of the
AHP-derived  weights and  GIS-based  overlay
techniques?!?°. This approach allowed for a comprehensive
evaluation of various factors contributing to flood
vulnerability, providing stakeholders with valuable insights
into potential flood-prone areas®®. The step-by-step
methodology employed in this study is illustrated in figure
2.

Data collection and processing

Data acquisition is a critical initial step in the preparation of
flood susceptibility maps which play a vital role in disaster
management and urban planning®'-°. Leveraging advanced
geospatial technologies such as GIS facilitates a
comprehensive approach to data gathering and analysis. The
data collection process commenced with the retrieval of
pertinent geospatial datasets from authoritative sources®’.
Landsat-8 satellite imagery and Shuttle Radar Topography
Mission Digital Elevation Model (SRTM-DEM) data were
obtained from the United States Geological Survey (USGS)
website!*?3. These datasets provide invaluable insights into
land cover, topography and terrain characteristics essential
for flood susceptibility assessment®.

LANDSAT-8 SRTM-DEM n

e Elevation

e Slope

e Aspect
o Roughness
o TWI

Flood

e Flow accumulation.

e Watershed delineation

e Stream network

o Drainage density

® Distance from river side

susceptibility
mapping

Fig. 2: Methodology adopted in this study to prepare a flood susceptibility map of GHMC.
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To augment this information, historical rainfall data
spanning previous years were procured from the Indian
Meteorological Department (IMD) website. Precipitation
patterns over time serve as crucial indicators for
understanding flood risk and vulnerability*!. Subsequently,
the collected data underwent meticulous processing utilizing
advanced GIS techniques. Various thematic maps were
generated, each offering distinct insights into factors
influencing flood susceptibility. GIS procedures involved in
data processing encompassed as:

» Aspect Analysis: Determining the direction of slope
faces, influencing water runoff patterns.

> Distance to River Calculation: Assessing proximity to
water bodies, a significant determinant of flood risk.

> Drainage Density Mapping: Identifying areas with
high concentration of streams and rivers, indicative of
flood-prone regions.

> Elevation Modelling: Analyzing terrain elevation to
identify low-lying areas susceptible to inundation.

» Flow Accumulation and Flow Direction Analysis:
Understanding water flow pathways to predict flood
propagation.

» Calculation of Topographic Wetness Index (TWI):
Quantifying terrain wetness to assess flood
susceptibility?.

» Generation of Thematic Maps: Including NDVI,
roughness, slope and stream network, providing
additional insights into environmental factors affecting
flood vulnerability?.
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> Integration of Landsat-8 Imagery: Incorporating
satellite imagery for land cover classification and
change detection, aiding in flood susceptibility
assessment'!.

> Flood Susceptibility Mapping: To generate
comprehensive flood susceptibility maps, employ
weight overlay techniques by scaling all previously
developed thematic maps on a scale of 1 to 5,
considering their respective significance in flood
susceptibility*>. Combine these scaled thematic maps to
create integrated maps that provide a holistic view of
flood-prone areas.

Results and Discussion

The colour infrared map (using bands 3, 4 and 5
respectively) and elevation map within the GHMC region
are pivotal datasets crucial for the groundwork of flood
susceptibility mapping in the area®. Offering detailed
insights into land cover patterns, vegetation distribution and
urban infrastructure, the colour infrared map aids in
comprehending surface characteristics and potential flood
pathways?*93,

Simultaneously, the elevation map, categorized into 5
distinct elevation classes ranging from the lowest to the
highest elevation of 255 meters, furnishes indispensable data
concerning terrain fluctuations and areas prone to inundation
during flood occurrences®!.
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Fig. 3: Colour infrared map and elevation map of GHMC region
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In this investigation focused on GHMC, the fundamental USGS-SRTM-DEM data. Employing GIS techniques like

dataset for GIS analysis is established using Landsat 8 band-composting and mosaic, a colour infrared and
(Level-2) data sourced from the USGS website, alongside elevation maps was generated!® as illustrated in figure 3.
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Surface characteristics: In the context of flood
susceptibility —mapping, understanding the terrain
characteristics of a region is crucial for assessing
vulnerability. Maps depicting slope, contour, roughness and
aspect (Fig.4.) provide valuable insights into the topographic
features that influence flood risk?>*°. Slope maps illustrate
the steepness of terrain, with lower slopes often associated
with flood-prone areas due to reduced runoff. Ultilizing
landsat-8 data and GIS software, slope values are calculated
in degrees, with a maximum slope of 29.5 degrees observed
in various parts of GHMC region. Contour maps, on the
other hand, delineate elevation differences, aiding in
identifying low-lying regions susceptible to inundation.
Roughness maps were derived through surface techniques,
quantify surface irregularities, with minimum and maximum
roughness values informing flood susceptibility
assessments>>,

Aspect maps were categorized into directional segments,
highlight the exposure of slopes to environmental factors
like wind, rainfall and sunlight, influencing vegetation
growth and soil moisture retention. In the context of flood
susceptibility mapping, several variables play pivotal roles
in assessing hydrological risks and potential flooding
events>*. Flow accumulation, for instance, serves as a key
indicator, representing the total flow originating from
upstream areas to a specific point within the catchment.
Higher flow accumulation values signify increased water
accumulation, thus elevating the likelihood of flooding. In
this study, flow accumulation values are categorized into
five classes, ranging from very low to very high, providing
insights into flood-prone areas based on varying degrees of
water accumulation potential®>. Drainage density, another
critical factor, reflects the condition of the soil and its
geophysical properties, significantly impacting flood
occurrences®’.

By analyzing the drainage network, the drainage density
map of the study area is generated, aiding in assessing flood
vulnerability and categorized into five classes, each class is
assigned a rank based on its influence on flooding, ranging
from areas with minimal impact to highly vulnerable zones'.
Understanding the role of drainage density assists in
delineating flood-prone regions and prioritizing mitigation
efforts accordingly®?. Heavy rainfall stands out as a primary
driver of flooding events, with precipitation extremes
leading to runoff and subsequent inundation®®,

Data sourced from the IMD provides crucial insights into
rainfall patterns, aiding in identifying areas susceptible to
flooding>. By categorizing cumulative rainfall of the years
2022 and 2023 amounts into high (251-1500 mm), medium
(26-250 mm) and normal (0-25 mm) categories, soil types
within the study region also play a significant role in
regulating water infiltration and flow dynamics. With three
distinct soil varieties observed, each type influences water
retention and runoff differently’!. Understanding soil
characteristics aids in comprehending hydrological
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processes and their implications for flood risk assessment’’.
Furthermore, the distance from the drainage network serves
as a crucial determinant of flood vulnerability.

Regions closer to streams experience heightened flood
susceptibility, while those farther away may face lower
risks®®. By categorizing distance to the drainage network into
five classes, the study delineates flood-prone zones,
accordingly, aligning with research findings emphasizing the
relationship between proximity to drainage networks and
flood risk”™77. The thematic maps of flow accumulation,
watershed declination (stream network), flow direction and
drainage density are shown in figure 5.

LULC, NDVI and TWI mapping: Flood susceptibility
mapping plays a critical role to mitigate the impact of floods
in the region. Utilizing advanced techniques such as
supervised image classification within a GIS, land use and
land cover (LULC) maps are generated from colour infra-
red imagery. Communities and uninhabited areas receive
lower priority, considering their moderate ability to impede
water flow®. In conjunction with LULC analysis, the
topographic wetness index (TWI) is employed to evaluate
the terrain's susceptibility to water accumulation and flow.
TWI, calculated based on factors such as slope and
catchment area, serves as an essential parameter in

understanding soil moisture conditions and spatial

variability in soil properties>.

TWI = Ln — 1)
= an(p)

This index aids in categorizing areas into five susceptibility
classes, ranging from extremely low to high, facilitating
targeted flood management strategies. Another crucial tool
in flood susceptibility mapping is the Normalized Difference
Vegetation Index (NDVI), which quantifies vegetation
health and density by analyzing spectral reflectance. Derived
from specific spectral bands, NDVI values range from -1 to
1, with higher values indicating dense vegetation and
negative values indicating non-vegetated surfaces like water
bodies or clouds. In this context, the NDVI is calculated
using the relation shown in eq. 2 where notation B stands for
band in the colour infra-red map:

Npyr = 22— B4 2
"~ B5+ B4 (2)

These maps provide detailed insights into various features of
GHMC region including water bodies, urban and rural
settlements, forested arecas, industrial zones and natural
vegetation. In prioritizing areas for flood susceptibility,
particular attention is given to agricultural lands and water
bodies due to their significant role in water retention.
Conversely, regions inhabited by generating NDVI maps
through GIS techniques, the distribution of vegetation cover
across the region is assessed, aiding in flood risk evaluation.
In summary, flood susceptibility mapping in the GHMC area
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integrates advanced GIS techniques including supervised LULC, NDVI, TWI and rainfall distributions maps are
image classification, TWI analysis and NDVI mapping. The shown in figure 6.
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Fig. 6: LULC, Cumulative rainfall, NDVI and TWI map of GHMC region, Telangana

Implementing AHP technique and flood susceptibility
mapping: Analyzing flood susceptibility and devising
effective risk management strategies often entails integrating
diverse spatial data layers, a task adeptly facilitated by the
AHP within GIS. AHP serves as a structured decision-
making tool that assigns relative weights to various map
layers based on their respective influences®. This involves
comparing the importance of different factors through

https://doi.org/10.25303/179da01015

pairwise comparisons, where we will assign a value
indicating their relative importance’. These comparisons
form the basis for calculating the weights of each criterion,
creating a hierarchy that delineates their respective impacts
on flood susceptibility.

The significance of each factor is determined by assessing
the pairwise relative importance of various indicators. These
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criteria are organized hierarchically, with their relative
significance rated on a scale from 1 to 9, indicating varying
degrees of criticality’®. The outcome of the comparison
matrix for 'n' criteria can then be condensed into a
summarized matrix. In this context, the weight of the criteria
can be represented as a coefficient a;j (i,j =1,2,3,.....n), as
given in eq. 3:

all al2.... aln L
A=1]a21 a22.... azn ,adjj = 1, aij = ;,aii *#0 (3)
anl an2.... ann Y

Although subjectivity is inherent in the hierarchical
structuring of AHP, its utilization is widely recommended for
regional studies owing to its robustness®®. The process
involves multiplying the weighted values of each input raster
by their corresponding cell values. To facilitate the weighted
overlay analysis (WOA), all layers underwent
reclassification, rasterization and resampling, ensuring
uniform pixel size and labeling®. GIS was employed for this
research, utilizing the weighted overlay technique (WOT).
Ten input layers were utilized for the overlay analysis,
employing the mathematical equation 4:

Vol. 17 (9) September (2024)

Here, “W’ signifies the weight assigned to each layer and ‘R’
denotes the rank assigned to each theme within a layer. The
variable '1' corresponds to the number of layers while 'j'
corresponds to the number of themes within each layer.

RI =W1XR1+W2xXR2+W3xR3+W4x R4+
W5 X R5 + W6 X R6 + W7 x R7 + W8 X R8 + W9 x
R9 + W10 x R10 )

where WI1xRI1, W2xR2 ............ WI10xR10 are the
weightage and ranking of TWI, -elevation, slope,
precipitation, LULC, NDVI, distance from river, aspect,
drainage density and soil type respectively?®.

The factors were assessed based on their significance,
receiving numerical ratings on a scale of 1 to 5 (Table 1).
Each factor class was assigned weights and grades, with
higher weights and ranks indicating a more substantial
influence on flood occurrence’®*’. Utilizing the WOM in
GIS, these factors were overlaid as thematic layers to
generate the flood susceptibility map!”. The resulting risk
map was categorized into three zones: low, moderate and
high hazard zones as shown in figure 7.
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Fig. 7: Flood susceptibility map of GHMC region, Telangana
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Table 1
Rank and weightages of different susceptibility classes of various thematic maps
Creation Unit Susceptibility class Ratings Weight (%)
Very Low 1
Low
TWI % Moderate
High
Very High
Very High
High
Elevation Meters Moderate
Low
Very Low
Very High
High
Slope Degrees Moderate
Low
Very Low
Very Low
Low
Precipitation mm/year Moderate
High
Very High
Very High
High
LULC Level Moderate
Low
Very Low
Very High
High
NDVI Level Moderate
Low
Very Low
Very High
High
Moderate
Low
Meters Very Low
Low
Moderate
High
Very High
Very High
High
Aspect Level Moderate
Low
Very Low
Very Low
Low
Drainage density m/km Moderate
High
Very High
Very High
High
Soil type Level Moderate
Low
Very Low

12

11

11

13

Distance from
River

10

=N W|RAR NNV [=NRARWIN[ =N (WIN =N |W RARON|=NRW|RWN[=INW|RONWVNBDWIN| == |W R(WN|=|N W[l
O
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Conclusion

The primary objective of this study is to conduct flood
susceptibility mapping for the GHMC region. Employing a
multicriteria approach, specifically GIS-AHP methodology,
enabled the assignment of rankings to thematic maps. A
comprehensive set of 10 thematic maps was utilized in the
integration process to develop the flood susceptibility map.
Initial data acquisition was accomplished from the USGS
website, comprising Landsat-8 imagery, SRTM-DEM and
rainfall data sourced from IMD. Spatial analytical tools
within GIS were utilized for tasks such as band composition
and mosaic creation, facilitating the development of
essential thematic maps such as elevation, slope, aspect and
roughness, offering valuable insights into surface
characteristics. Furthermore, hydrological thematic maps
including flow basin, flow accumulation, flow direction,
drainage density, watershed declination (stream network),
distance from the river and rainfall maps, were generated to
comprehend flow patterns.

LULC along with TWI played pivotal roles in flood
susceptibility mapping. LULC maps were categorized into
five groups: water bodies, built-up areas (urban and rural),
forest lands, vegetation and industrial areas. The TWI map,
categorized into five classes, also contributed significantly.

The AHP emerged as the preferred approach for studying
flood susceptibility, facilitating the assignment of rankings
(A for highly important and B for least important) to
thematic maps based on their significance. WOT was
employed to assign weights and rankings to all thematic
maps. Preceding the rank and weight assignment, all
thematic maps were rescaled into five classes. Through the
integration of these thematic maps, the flood susceptibility
map for the GHMC region was meticulously crafted,
categorized into low, moderate and high hazard zones. The
implementation of findings from this study will be helpful to
safeguard lives, properties and the overall well-being of the
populace in Hyderabad, Telangana.
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