i

Journallof/AppliediResearchesiin
GeographicalSciences!

PrintISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.ir/

Preparation of flood sensitivity map and probability of its occurrence
using Shannon's entropy model (case study of Firoozabad river

watershed)

Mohammad Ebrahim Afifi

Associate Professor of Geomorphology, Department of Geography, Islamic Azad University, Larestan, Iran
Email: Afifi.ebrahim6353@gmail.com

Article Info

ABSTRACT

Article type:
Research Article

Avrticle history:
Received
2019/05/01
Received in revised
2021/03/15
Accepted
2021/06/06
Published
2021/06/14
Published online
2024/01/21

Keywords:

Shannon Entropy Model,
Flood Susceptibility,
Watershed,

Firoozabad River.

Among the natural hazards, without a doubt, the flood is known as a
natural disaster. In this research, Shannon entropy model was used to
prepare a flood sensitivity map. In this research, the Shannon entropy
model was used to create a flood sensitivity map. Initially, 34 flood
watersheds were selected from the Firoozabad basin, then these 34
points were classified into two groups. Out of the 34 points, 22 points
(65 percent) were used for training and modeling, while the remaining
12 points (35 percent) were not used in the modeling process and were
reserved for validation. First, a map depicting the flood status was
developed. Then, ten factors, including slope, aspect, lithology, land
use, NDVI, SPI, TWI, altitude, rainfall, and distance from the river,
were selected as flood factors. Prioritizing the factors that have an
impact on flood occurrence based on the Shannon entropy index
revealed that the NDVI layers (2.03), rainfall (2.00), distance from the
river (1.89), SPI (1.385), elevation classes (0.999), gradient with weight
(0.932), lithology (0.478), TWI (0.379), land use (0.280) and aspect
(0.184) had the highest and lowest impacts on flood events,
respectively The results of the ROC curve showed that the predicted
surface area under the curve with the validation data (35 percent) was
equal to 91.42 percent, and the success rate with the training data (65
percent) was equal to 92.53 percent.
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Extended Abstract

Introduction

Among the natural hazards, without a doubt, floods are known as natural disasters (Afifi,
2017). In this research, the Shannon entropy model was used to prepare a flood sensitivity
map. First, 34 flood watersheds were selected from the Firoozabad basin, and then these 34
points were classified into two groups. 22 points, accounting for 65 percent of the points,
were used for training and modeling, and 12 points, accounting for 35 percent of the
locations, were not used in the modeling and were used for validation. First, a map of the
flood status was developed. Then, 10 factors - slope, tilt, lithology, land use, NDVI, SPI,
TWI, altitude, rainfall, and distance from the river - were selected as flood factors in the
Firoozabad basin. Prioritizing the effective factors in flood occurrence using the Shannon
entropy index showed that the NDVI layers (2.03), rainfall (0.00), distance from the river
(1.89), SPI (385.1), elevation classes (999 (0.19), gradient with weight (0.932), lithology
(478.0), TWI (379.0), and land use (280.0) had the highest to least impact on flood events,
respectively (0.184). Based on the results of the ROC curve, the predicted surface area
under the curve with 35% of the validation data was equal to 91.42%, and for the success
rate with 65% of the training data, it was equal to 92.53%.

Material and Methods

The most important factors affecting the occurrence of floodwaters in Firoozabad include
slope, slope direction, distance from the river, elevation classes, rainfall, topographic
humidity (TWI), land use, vegetation cover (NDVI), and river power index (SPI). The
form of these factors has been prepared. One of the important factors that directly affects
the floods of different basins is the slope of the earth. The greater the gradient of the
ground, the less influence the runoff has and the runoff is more powerful and faster. The
second factor considered in this study is flood and its effects. The figure is based on the
Digital Elevation Model and the ArcGis software, which has ten classes. To determine the
distance from the river, the multiring buffer command in ArcGis software was used, and it
was classified into five classes. To analyze the effective factor of elevation classes, a
digital elevation model was used in ArcGis software, classified into five classes. Two
important factors, SPI and TWI, are known as significant factors in connection with water.
TWI represents the amount of flow accumulation in each location in the catchment area
and the flow trend downstream by gravity.

Results and Discussion
An entropy index is a measure of equality in which groups are distributed evenly and
uniformly among organizational units. It defines an entropy index as the measure of the
average difference between the share of unit groups in a system as a whole. Entropy is one
of the management approaches used to deal with irregularities, instability, turmoil, and
uncertainties in a system.
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Conclusion

One of the primary approaches for mitigating flood damage and financial losses is through
the establishment of a flood susceptibility model. Thus, this research focuses on evaluating
the Shannon and Fuzzy entropy model to assess the sensitivity and probability of flood
occurrence in the Firoozabad River basin. The initial step involved delineating the flood
conditions within the studied catchment area. Subsequently, ten flood factors were selected
for the Firoozabad basin, which included slope, aspect, lithology, land use, NDVI, SPI,
TWI, elevation, rainfall, and distance from the river. Evaluating the significance of these
factors in flood occurrence using the Shannon entropy index revealed that the NDVI layers
(2.03), rainfall (0.00), distance from the river (1.89), SPI (385.1), elevation classes (999
(0.19), weighted gradient (0.932), lithology (478.0), TWI (379.0), and land use (280.0)
possessed the most and least considerable influence on flood events, respectively (0.184).
According to the results obtained from the ROC curve, the projected area under the curve
was found to be 35%.

Keywords: Shannon Entropy Model, Flood Susceptibility, Watershed, Firoozabad River.
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