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Abstract  
Flooding is one of the most widespread catastrophes caused by nature which impacts literally every 
region of the environment, with one notable exception of the polar areas. Floods are a common 
natural calamity that has a significantly negative impact on people and environmental resources, 
particularly in the Narudaiyar Watershed. The principal objective of the current research is to 
pinpoint flood-prone segments along the Narudaiyar Watershed using satellite imagery and GIS 
(Geographic Information System) data, in addition to applying the Multi-criteria Decision-
Making-Analysis (MCDM) Analytical Hierarchy Process (AHP) simulation in cartographic 
circumstances. Weights for flood-causing components have been calculated from the AHP 
approach using a (10*10) decision matrix, indicating their different priorities ranging from extreme 
to low priority, such as proximity to river (13.25%), Topographic Wetness Index (TWI) (13.58%), 
precipitation (13.25%), gradient (9.84%), the kind of soil and density of outflow (9.23%), Land 
use Landover (LULC) (6.59%), Normalized vegetative index (NDVI) (5.63%), and proximity to 
road (5.73%). Also, it was discovered that roughly 37% of the entire area of 1844 km2 had a high 
likelihood of flooding; in order to lower the danger, local and national authorities must pay special 
attention to these areas. The outcomes of this research will be an essential resource for legislators 
in determining appropriate mitigation strategies in regions susceptible to flooding zones. 
Keywords: Flood Susceptible zone, AHP, ArcGIS, MCDM, and Vulnerable zones. 
 
Introduction 
Flooding is a phenomenon of nature that generates short-term land submersion as a result of 
significant rainfall periods that occur swiftly. Flooding refers to the circumstance of partially or 
completely submerging typically dry areas as a result of runoff that has accumulated quickly (Jeb 
& Agarwal 2008). Flooding is the most widespread catastrophe caused by nature in the world, 
causing significant hazards to humanity's lives, possessions, and way of existence. It also has the 
potential to hasten soil erosion. Since floods are a very complicated phenomenon, experts from all 
over the world have always been drawn to study them and try to figure out how to manage and 
prevent them better. There are a number of both natural and human elements that can cause a 
calamitous flood incident. According to the latest research, environmental change has a significant 
role in fatal drownings. The results of these studies (Rojas et al., 2012 ) proved that climate change 
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might modify land use patterns and generate an inaccessible terrain, which may contribute to 
stream acceleration in addition to atmospheric conditions (Khosravi et al., 2016). Using a 
combination of geographic information systems, remote sensing, and multi-criteria decision 
analysis, flood-inundated areas have been mapped the flood hazard zones (Fernandez et.al., 2016). 
There are estimates that within the previous two centuries, floods have had an impact on around 
1.5 billion people worldwide (Khole et al.,2013). Extreme rainfall that has been observed in recent 
decades is a direct result of climate change. Climate model simulations and actual data both show 
that rising temperatures brought on by more water vapor cause more instances of precipitation 
events, which raises the danger of flooding (Hennessey et al.1997). According to the Inter-
governmental Panel on Climate Change (IPCC 2007), wet extremes will likely increase in the 
future, although the average amount of precipitation will be increasing. Although significant 
precipitation has occurred lately in many different parts of India, the effects of significant 
precipitation events may be helpful when it comes to flood management. Recent examples include 
incidents that took place in 2014 and 2015 as a result of multi-day cloud bursts concentrated in the 
states of Uttarakhand and Jammu & Kashmir, respectively. According to several studies regarding 
catastrophic rainfall events, the magnitude of such events in India's central areas could increase in 
the future. Tamil Nadu is one of India's most maritime-vulnerable states in this regard because of 
its geographic location, making it especially susceptible to tropical cyclones and the storm surges 
that go along with them. Moreover, it frequently experiences extreme weather, such as floods in 
coastal zones (Bal et al.2015). Flood Hazard maps provide valuable and vital information to help 
individuals and authorities understand the potential risks of natural catastrophes, as well as to aid 
in emergency preparedness and management. As a result of these factors, numerous professionals 
all through the world have competently distinguished potential flooding zones utilizing GIS-AHP 
techniques (Ouma & Tateishi 2014). 
Study Area 
The Research area has been constrained to a river of a major carrier branch of Cauvery and it splits 
from the Cauvery at the Upper Anicut in Tiruchirappalli District. It travels to a distance of 100 
miles through Trichy, Perambalur, Ariyalur, Thanjavur, Mayiladuthurai, Cuddalore District, and 
emptied into the Bay of Bengal. According to the Cauvery Water Dispute Tribunal, Lower Anaicut 
is the ultimate barrage for offering river water across the Cauvery River system. As illustrated in 
Figure 1, 10 tmcft of water is allotted for the limited environmental flows downstream of the lower 
Anicut. The study area covers a geographical area of 1844 km2, and its longitude and latitude 
extend from 79o08’’08E to 79o 50”01E and 10o59” 27N to 11o 27” 05 N. Extreme weather events 
like flooding frequently affect it, especially in coastal areas. The intensity of rain is greater along 
the coastal length during the minimal pressure formed in the Bay of Bengal, with the average 
rainfall in coastal regions ranging from  (970 to 1500 mm). Almost all of this region experiences 
severe flooding during the north eastern monsoon. Additionally, it has a comfortable tropical 
climate year-round, with summer temperatures averaging between 22 and 36 °C and winter 
temperatures ranging between 21 and 33°C. 
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Materials and Methods 
The study concentrated on flood hazard assessment in the Narudaiyar Watershed, and multiple 
datasets with sequential steps of techniques were used. The current research employed ArcGIS 
10.8.1 to generate an Analytical hierarchy process (AHP) model in tandem with earth observation 
and geographic data management systems for cartographic achievement. The ten factors of flood-
influencing physical variables, including DEM, gradient, TWI, precipitation, the density of 
outflow, LULC, NDVI, kind of soil, proximity to the river, and proximity to the road, are needed 
for the model's formulation (Ali et al. 2019). Table (1a) provides a description of the datasets used 
in this research. A flood hazard zone map has been generated based on this data to highlight spots 
with extremely high, high, moderate, minimal, and extremely low flood susceptibility. The flood 
Risk map was validated using a flood deluge map generated from Sentinel 1A satellite photos. 

 
Table (1) Sets of information used in the study 

S. no Quantities Commodities Dimensions Obtain  

1 
 
 

Digital Elevation Model 
(DEM) 
 

SRTM (DEM) 
 

 

Thirty m 
 

 

USGS earth explorer 
https://earth explorer.usgs .gov/ 
USGS earth explorer 

2     LANDSAT-8     Downloadable  Thirty m https ://earth explrer.usgs .gov/ 
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     3 
 
 
 

Soil 
 
 
 

Digitized from soil 
texture map 

 
- 

 
 

FAO Soil Data Base on Worldwide.( 
https://www.fao.org/) 
 

4 Rainfall Ariyalur, Thanjavur, 
Mayiladuthurai, 
Cuddalore District 
Using (IDW) analyst 
tool 

mm Indian Meteorological Department 
(IMD)  
https://www.imdpune.gov.in/ & 
 Institute of water studies (IWS), 
Tamilnadu,Chennai. 

5 Slope Derived from DEM             m USGS earth explorer 
https ://earth explorer.usgs .gov/ 

6 NDVI LANDSAT-8 m USGS earth explorer 
https ://earth explorer.usgs .gov/ 

 
7 

Topographic Wetness Index 
(TWI) 

 
SRTM (DEM) 

               m USGS Earth Explorer 
https ://earth explorer.usgs .gov/ 

8 Distance From River Derived From DEM                m USGS earth explorer 
https ://earth explorer.usgs .gov/ 

 
9 

 
Density of outflow 

 
Derived from DEM 

         30  m  
USGS Earth Explorer 
https ://earth explorer.usgs .gov/ 

10 Distance From Road Derived from (OSM)                 - (OSM) Data 
https ://openstreetmap.org 

  
Methods 
In this research, the flood vulnerable zone was established in a number of stages, including 
recognizing and defining the complex problem, establishing an AHP model-based organizational 
framework for the selected criteria, performing a two-way via a matrix technique for the specified 
shaping components (binary comparison), evaluating priorities and establishing proportional 
weights for each variable, measuring uniformity value for the evaluations, and addressing 
outcomes. In order to calculate the likelihood that certain elements may be included in the flood 
hazard, the weighting of ten specified flood initiation variables was analyzed using an AHP model 
constructed on the MCDM. To obtain appropriate weights, the previously indicated contributing 
variables were then separated into sub-classes (Danumah et al. 2016). 
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Analytical Hierarchy Process (AHP) model 
AHP had originally been employed in decision-making involving multiple criteria by (Saaty 1980; 
Dou et al.,). The AHP is a tool for supporting decisions. It employs a multi-level hierarchical 
framework of goals, standards, sub-standards, and options to address complicated decision-making 
problems. For the flood-vulnerable zones (FVZ), it establishes the weights and rankings of several 
parameters. All of the theme layers have been prepared using the AHP model. By categorizing the 
data-derived thematic maps into five vulnerability categories, an AHP-based juxtaposition matrix 
of the various variables mentioned supra is generated. (Table 6). The model is used to compare 
each of the ten distinct elements with parameter weights, and each of the ten variables was scored 
on an established scale from 1 to 9 (Table 1) based on their relative significance (Saaty 1980).    

Table 1 Pair-wise comparison scale weights on the basis of the AHP scale (Saaty 1980) 
Grade on the basis of 
integers 

Choice Judgments rendered vocally 

1 The instances are advised 
2 Likewise to slightly 
3 Frequently endorsed 
4 Mildly to passionately 
5 Most likely beneficial 
6 Fervently to diverge forcefully 
7 Incredibly voiced 
8 Exceedingly decisively to incredibly 

significantly 
9 Firmly favored 

By splitting the total of every matrix element's columns, one can determine the size values, which 
vary from smaller to larger. However, the row averages are calculated in order to derive the priority 
vector.      

Table 2 Correlation of 10 X 10 preference matrix couples 

Parameters 
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Twi 1     1     1     1     3     5     1     3     1     1     

Elevation 1     1     1     1     2     5     2     2     1     1     

Gradient 1     1     1     1     3     1     1/2 1     1     1     

Precipitation 1     1     1     1     3     2     2     3     1     1     

Land use 1/3 1/2 1/3  1/3 1     1     1/3 3     1     1     

NDVI 1/5  1/5 1     1/2 1     1     1/5 1     1     1     

Proximity to 
river 

1     1/2 2      1/2 3     5     1     3     1     1     

Proximity to 
road 

1/3  1/2 1     1/3 1/3 1     1/3 1     1     1     

Density of 
outflow 

1     1     1     1     1     1     1     1     1     1     

Kind of soil 1     1     1     1     1     1     1     1     1     1     

sum  7.87 7.70 11/3 7.67 18.33 23.00 9.37 19.00 10.00 10.00 
 
 



China Petroleum Processing and Petrochemical Technology 
 

Catalyst Research   Volume 23, Issue 2, October 2023   Pp. 2226-2244 

 
2232 DOI: 10.5281/zenodo.7778371 

Consistency ratio 
To smooth up the newly formed pair-wise matrix and its stated weightage mechanism, use the 
subsequent algorithm (Saaty 1980). The ratio of consistency (CR) was established for evaluation, 
with an acceptable CR being less than 0.1. The uniformity of the accomplished Eigenvector- 
matrix gathered in the current research is 0.093, demonstrating that the set of decisions n evaluated 
as satisfactory.  

Where CR stands for consistency ratio, CI stands for consistency index, and RI stands for random 
index. The absolute maximum Eigenvalue of the comparison matrix is expressed by maximum, 
whereas the total number of components or elements in a matrix is denoted by n. The homogeneity 
of the impulsively generated pair-wise lattice displayed in (Table 3) has been designated as RI. 
The data in the table have been presented to various AHP configurations. As a result, the 
established RI found in the study is 1.49 based on the 10 factors. 

Table 3 Random Index (RI) value 
Size of Matrix (n) 1 2 3 4 5 6 7 8 9 10 

Random Index (RI) 0 0 1/28 0.9 1.12 1.24 1.32 1.41 1.45 1.49 

  
Where WI is the individual weight for each parameter's individual flood conditioning, and RI is 
the rating class. Finally, using natural breaks, the resulting Flood Vulnerable Zone was classified 
into five classes: extremely low, low, moderate, moderately high, and exceptionally high. 
Results and Discussion 
Slope 
Because the gradient regulates the flow of surface water, a slit is an essential topographic feature 
for hydrological study (Tehrany et al. 2013, Mojaddadi et al. 2017, Das et al. 2018). The slope of 
the ground surface plays a crucial role in floods. The flood severity increases as the gradient throws 
and decreases as the slope ascents. According to Das and Pardeshi (2018), a region's channel slope 
and flow velocity are directly correlated. According to Masoudian (2009), as the river slope rises, 
so too does the river's flow velocity. The slope and infiltration are directly related. In areas with a 
lower surface slope, a large amount of water gets stagnant and creates a flood situation because an 
increase in slope slows the infiltration rate but increases surface runoff. The slope map was 
produced using a 30 m digital elevation model (DEM) from the Shuttle Radar Topographic 
Mission (SRTM) of the research, where the area runs from (0o to 57o) Figure 3. 
Elevation (DEM) 
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In flood hazard mapping studies, elevation is the most important component for controlling flood 
susceptibility (Botzen et al. 2012). Higher-elevation elevation places are often less susceptible to 
floods, but lower-elevation regions are more vulnerable. Because water flows down from higher 
vantage points, low-altitude locations with flat surfaces are more susceptible to flood (Das et al. 
2018). Figure 4 shows the elevation range of the research area (0 to 119m). 

Table 4 Formalized and Reinforced Pair-Wise Evaluation Matrix. 
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Weight 
Weight in Percentage 
(%) 

TWI 
0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.1
6 

0.2
2 

0.1
1 

0.1
6 

0.1
0 

0.1
0 0.1358 13.58 

Elevation 
0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.1
1 

0.2
2 

0.2
1 

0.1
1 

0.1
0 

0.1
0 0.1367 13.67 

Slope 
0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.1
6 

0.0
4 

0.0
5 

0.0
5 

0.1
0 

0.1
0 0.0983 9.84 

Precipitation 
0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.1
6 

0.0
9 

1/5
1 

0.1
6 

0.1
0 

0.1
0 

0.1324
9 13.25 

LULC 
0.0
4 

0.0
6 

0.0
3 

0.0
4 

0.0
5 

0.0
4 

0.0
4 

0.1
6 

0.1
0 

0.1
0 0.0658 6.59 

NDVI 
0.0
3 

0.0
3 

0.1
0 

0.0
7 

0.0
5 

0.0
4 

0.0
2 

0.0
5 

0.1
0 

0.1
0 0.0562 5.63 

Proximity to the 
river 

0.1
3 

0.0
6 

0.1
9 

0.0
7 

0.1
6 

0.2
2 

0.1
1 

0.1
6 

0.1
0 

0.1
0 0.1325 13.25 

Proximity to the 
river 

0.0
4 

0.0
6 

0.1
0 

0.0
4 

0.0
2 

0.0
4 

0.0
4 

0.0
5 

0.1
0 

0.1
0 0.0572 5.73 

Proximity to the 
river 

0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.0
5 

0.0
4 

0.1
1 

0.0
5 

0.1
0 

0.1
0 0.0923 9.23 

Proximity to the 
river 

0.1
3 

0.1
3 

0.1
0 

0.1
3 

0.0
5 

0.0
4 

0.1
1 

0.0
5 

0.1
0 

0.1
0 0.0923 9.23 

LAND USE AND LAND COVER 
The main factors influencing how a particular area's landscape changes in land use and cover. Land 
use/Land cover map has been derived from Landsat-8 using classification under supervision and 
it is classified into eleven classes, which are then reclassified into six classes based on weights, 
such as class one Agricultural Land with an area of 1491/557 km2, second class Barren land with 
an area of 129.646 km2, third class urban area/built-up area with an area of 16.097 km2, fourth 
class River with an area rea of 138.823 km2, fifth class water bodies with an area According to the 
research, classes second and first are least susceptible to floods, nevertheless, classes third, fourth, 
fifth, and sixth are deemed highly susceptible. 
Normalized Difference vegetation index (NDVI) 
Another element that can be used to evaluate vegetation covering and how floods would affect a 
study area is the NDVI. NDVI assessments usually fluctuate between -1 and +1 in value. The 
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following equation is used to determine the NDVI values for the map that was created using a 
LANDSAT 8 OLI satellite image: 

NDVI = (NIR- VIS) / (NIR + VIS)    Eq. 4 

The NDVI outcomes in the research area ranged from - 0.24 to 0.92 stating that the positive values 
reflect flora while the negative values show water. As a result, NDVI has an inverse association 
with flooding: greater NDVI levels suggest a reduced possibility of flooding, whereas lower NDVI 
values indicate a higher likelihood of flooding. The NDVI in this study ranged from -1/54 to 0.92, 
and it was divided into five distinct categories using the conventional brakes approach (see Figure 
7). 
Soil Type 
Two key elements, such as soil type and texture, affect an area's ability to hold water and its 
characteristics for surface infiltration (Nyarko, 2002). The study region was split up into 8 different 
soil classes. The infiltration capacity was used to categorize the final map, and each soil type was 
given a certain amount of weight. The Coleroon River has clay loam, clay, loam and sandy loam, 
whereas the remaining research area is made up of different types of soil (see figure. 5). 

Table 5 Different Soil Types in the Study Area. 
S.No. Soil type Area in_km2 Percentage of Soil Area 
1. Clay 24 1.30 
2. Clay Loam 418 22.66 
3. Sandy Loam 268 14.53 
4. Loam 1134 61.49 

Total 1844 100 % 
 
Proximity to River 
One of the key elements in mapping overflow hazards is proximity to the river. The elevation and 
slope rise as the distance does as well. Furthermore, the Stream is usually the lowest point in that 
particular location. As a result, locations in further proximity to the river are less susceptible to 
flooding. During floods, river banks overflow, drowning the surrounding land that is dry. In this 
research, the proximity to the river has been divided into five class in Figure 9: very high (0-528 
m), high (528-1,057 m), moderate (1,057-1,588 m), low (1,588-2,115 m), and very low (2,115-
2644 m). Whatever it is to the river, the greater the likelihood it is to flood, and the more distant it 
is from the river, the less likely it is to flood. 
 
Proximity to Road 
The Proximity to the Road is a crucial consideration when calculating overflow vulnerability. 
Flood water reaches roads and streams during floods when water pours over riverbanks and into 
low-lying areas, damaging public property as well as homes, roads, and streams. The study divides 
the distance from the road assigned to 5 categories: Figure 10 shows values for exceptionally high 
(0-528 m), higher (528-1,057 m), moderate (1,057-1,588 m), lower (1,588-2,115 m), and 
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extremely low (2,115-2644 m). Flood susceptibility increases with decreasing proximity to the 
River to the Road and drops as one rises in proximity of the river to the road. 
Rainfall 
The most notable aspect of this is that, although the coastal regions receive sufficient precipitation 
from both the northeast and southwest monsoons, the northeast monsoon season (October to 
December) is regarded as being rainier than the southwest monsoon. The Inverse Distance 
Weighted (IDW) Spatial Interpolation analyst tool in the software ArcGIS 10.8.1 has been used to 
produce the precipitation for the mean rainfall distribution map. This tool uses precipitation data 
from all rain gauge stations. For the years 31 between 1991 and 2022, the data is annual rainfall. 
Indian Meteorological Department (IMD) data on rainfall was gathered. As illustrated in (Figure 
8), and are divided into five classes. 
Topographical Wetness Index (TWI) 
According to Gokceoglu et al. (2005), the topographic wetness index (TWI) shows how the 
topography affects runoff development and quantifies the flow accumulation at any place in stream 
catchments. The following is the formula for calculating the TWI: 

Whereas is the area in square meters per person, and Q denotes the degree of the local slope 
gradient. Flooding is more inclined to emphasize with an elevated TWI. In contrast, there is less 
vulnerability potential in the lower TWI zones. The computation of the TWI was made using 
SRTM DEM, and the TWI for the research region ranged from -7.77 to 12.9 m2. (see Figure 11). 
Drainage Density (DD) 
The density of drainage has an immediate impact on flood vulnerability. Hydrological tool and 
The ArcGIS line density tool is used to construct the density of the outflow map from the SRTM 
DEM. (30). The Whole research area is divided into five divisions: extremely low (0 to 1.17 
km/km2), low (1.17 to 2.02 km/km2), moderate (2.02 to 3.95 km/km2), high (3.95 to 4.10 
km/km2), and very high (4.10 to 6.22 km/km2). In a GIS, drainage density may be utilized 
alongside additional characteristics to assess which areas are most prone to floods. For gathering 
drainage network information, toposheets can be utilized; however, DEM-based elevation data has 
been generated and is more accurate (Forte and Strobl 2006) (see Figure 12). 
Assessment of Flood Vulnerable Zone 
Using ArcGIS 10.8.1's natural breaking method, the final flood susceptibility map shows values 
between 146 and 384 that are divided into five separate classes (Figure 13). The AHP tool which 
able to identify the zone of flooded area with the help of different of thematic layers weightage 
and its determine the zone of flooded area by using weighted sum overlay method. Class sizes are 
very small. 19%, 13%, 14%, 16%, and 37% respectively correspond to low, moderate, high, and 
extremely high flood probabilities. Chidambaram, which is flanked by the rivers Cuddalore and 
Kollidam, had the most severe risk of flooding due to the area’s low height and slope. This region 
is particularly susceptible to natural disasters, notably catastrophes during the northeast monsoon 
(October to December), which is the most probable period for floods in this region. A moderate 
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level of flood susceptibility is present in and around 28% of research region. The northeastern 
portion of the research area near the shore has a lower height and slope, making it more prone to 
water buildup which makes it more vulnerable to flooding. These locations are primarily 
agricultural along the coastal rivers and water bodies, and these areas are very high, high, and 
moderately affected. A moderate level of flood susceptibility is present in around 16% of the 
studied region. These areas are mostly agricultural near river mouths and wetlands, which are 
brutally, deeply, and moderately wrecked. Planners from across the globe have recently 
highlighted the importance of adopting GIS tools for decision-making in flood-prone areas since 
they save time and money. The supplied weights affect the AHP technique's accuracy. But the key 
finding is that different researchers' weighting and ranking of various parameters in their 
investigations varied unequally. The attempt to create a precise flood-vulnerable map depends on 
the precision, accessibility, and regional circumstances of the data in several criteria. By using 
AHP tool techniques which will save the duration to identify the suspectable zonal area of flooded 
and its easy to adopt the conservation structures whichever predicted zone of flooded area.  
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Deluge  conducive  standard  
Units 

 
Section 

Frequencies and 
assessments of 
exposure categories 

Evaluations of 
Potential Vulnerability 

 
 

TWI 

 
 

Level 

-7.74 to -3.62 Exceptionally Minor 1 
-3.62 to -1.58 Lower 2 
-1.58 to 0.778 Adequate 3 
0.778 to 4.11 Higher 4 
4.11 to 12.99 Highly significant 5 

     

 
 

Elevation 

 
 

m 

0-16 Highly significant 5 
16-35 Higher 4 
35-57 Adequate 3 
57-82 Lower 2 

82-119 Exceptionally Minor 1 
     

 
 

Slope 

 
 

(Degree)o 

0-0.656 Highly significant 5 
0.656-1.70 High 4 
1.70-2.88 Moderate 3 
2.88-4.59 Low 2 

4.59-33.46 Exceptionally Minor 1 
     

 
 

Precipitation 

 
 

mm/year 

970-1100 Exceptionally Minor 1 
1100-1200 Low 2 
1200-1300 Moderate 3 
1300-1400 High 4 
1400-1500 Highly significant 5 

     

 
 

Land use/land 
cover 

 
 

Level 

Waterbodies & 
River 

Highly significant 5 

Agriculture Higher 4 
Build Up Rural & 

Urban 
Moderate 3 

Baren land Lower 2 
Forest Exceptionally Minor 1 

     

 
 

NDVI 

 
 

Level 

-1/54- 0.090 Highly significant 5 
0.090-0.1917 Higher 4 

0.1917-1/5746 Moderate 3 
1/5746-0.3482 Lower 2 
0.3482-0.92855 Exceptionally Minor 1 

     

 
 

Proximity to the River 

 
 

m 

0-528 Highly significant 5 
528-1057 High 4 

1057-1588 Moderate 3 
1588-2115 Low 2 
2115-2644 Exceptionally Minor 1 

     

 
 

Proximity to the Road 

 
 

m 

0-236 Highly significant 5 
236-470 High 4 
470-780 adequate 3 
780-945 Low 2 

945-1181 Exceptionally Minor 1 
     

 
 

Density of outflow 

 
 

km/km2 

<1 Exceptionally Minor 1 
1.17-2.02 Lower 2 
2.02-3.95 Moderate 3 
3.95-4.10 Higher 4 

>6 Highly significant 5 
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Table 5 Dimensions of subsidiaries are calculated using (AHP) Comparison matrix. 

 

 
 

Soil Type 

 
 

Level 

Clay Highly significant 5 
Sandy Clay Loam Higher 4 

Clay Loam Moderate 3 
Loam Lower 2 
Sand Exceptionally Minor 1 
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Conclusion 
The current study identifies flood vulnerability zones as a necessary first step in determining how 
vulnerable different areas are to natural disasters. The multifaceted decision-making-based AHP 
model technique was implemented to conduct flood vulnerability research in the Narudaiyar 
Watershed since it is the most effective and widely used strategy. Because these methods were less 
expensive and time-consuming, the research employed the analytical hierarchy process (AHP) and 
GIS approaches. The ArcGIS platform includes a number of integrated variables, including 
elevation, slope, Rainfall, Land use/Landover, NDVI, TWI, proximity to the river, proximity to 
road, density of outflow, and kind of soil. A flood-sensitive map has been created as a result, and 
it shows that 16% of the entire research region levels were extremely high in 37% of cases, 
moderate in 14% of cases, low in 13% of cases, and exceptionally low in 19% of cases. These 
regions are typically found along the coastline in the study area's southernmost portion. 
Additionally, it was discovered that roughly 37% of the entire area of 1884 km2 had a high 
likelihood of flooding; in order to lower the danger, local and national authorities must pay special 
attention to these areas. In order to effectively decide on mitigation measures in flood-prone coastal 
areas, the findings from this study will be an essential tool for those making policies and 
environmental managers. Using AHP tool tackles could shorten the time taken to discover the 
suspectable zonal vicinity of a flood while rendering it simple to begin implementing conservation 
structures in any anticipated zone of a flooded area. 
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