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Abstract
Received: 2020/10/15 As the most devastating natural disasters, floods are often associated with
Accepted: 2021/08/13 . significant loss of life and property. Every year, floods in Iran cause a lot of
PP: 1-16 : damage to economic resources. The occurrence of floods and the resulting

: damage in Iran has been increasing in recent years. The study aims to investigate

¢ the risk of floods and assess the damage to Sabzevar city. To study the flood, the

: support vector machine model was used for flood modeling. After investigating

: 56 recorded flood points, ten factors influencing floods' occurrence, including

: land use, population density, canals, slope classes, residential density, CN

. coefficient, runoff rate, population density, open space, and age of buildings were

Use your device to scan and : considered. Then, Justin and ICAR methods were employed to estimate the study
read the article online : area runoff. According to the envelope and Deacon curve, the flood in the region

© was evaluated in 25-year and 50-year return periods. The results showed that the
: model's amount of rainfall could be quickly converted into runoff and after
routing to yield and water level in the desired sections. The model was evaluated

: by various accuracy measures, including kappa coefficient, RMSE, system ROC
: curve performance and prediction rate curve (PRC). The study aims to
¢ investigate floods and the factors affecting their occurrence and identify areas
: prone to floods using the support vector machine (SVM) model to reduce the
: crisis and vulnerability to urban floods. According to the studies, it was found

Keywords: that the flood dams on the north side of the city do not correspond to the existing
Crisis Management, Flood, : problems in Sabzevar city so that the network of urban thoroughfares is more
Vulnerability, Sabzevar, : involved in directing urban floods than the network of Sabzevar canals.
Support Vector Machine : Therefore, !t is necessary to create suitable channels for direct_ing running water
(SVM) Model. ¢ and floods in Sabzevar city so that the role of channels in leading floods is more

¢ than urban roads. The results of this study can be used to manage flood
¢ vulnerable areas and reduce crises.
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Extended Abstract

Introduction

Hydrological changes due to urban development and urban planning and how to change land use in
urban basins have led to changes in total runoff, nutrition due to rainfall, peak flood rates and water
quality (Ghobadi et al., 2019: 1491). In general, natural hazards refer to events such as earthquakes,
landslides, volcanic activity and floods. Each of these phenomena has risks for human societies. Still,
it should be noted that the risk is not always born of these risks (natural vulnerability) but is due to
human systems and related damage (human vulnerability). Flooding is one of the critical natural
hazards that has affected many parts of the world, including developed countries (Saffari et al., 2020:
318).

Theoretical framework

This decision relies on big data analysis, which is more challenging than traditional data, requiring
computational intelligence to analyze and extract different data structures and present them through
computational strategies. (Sao et al.: 2021). In most flood management systems, computational
intelligence is essential for timely decision making (Mohantary et al., 2020). In the field of flood
investigation, they use artificial intelligence and machine learning algorithms for predictions, flood-
affected areas and damage detection (Mishra et al.: 2020). Although complete flood prevention is
considered impossible, the precise sensitivity of the flood risk zoning map enables us to predict where
floods may occur (Liu et al., 2021: 2).

Research Methodology

In the present study, to prepare information layers from a topographic map with scale 1:1000000 to
prepare a slope map, the DEM with 12.5 m resolution belonging to ALOS-PALSAR satellite, natural
and urban land use map, Google Earth satellite images, meteorological data along with recorded
rainfall data (hyetograph), and hydrometric data were used along with flood hydrographs,
hydrological and climatic statistical data were used.

Two Justin and ICAR methods were employed to estimate the runoff in the study basins. The Kappa
coefficient (KC), also known as the Justin coefficient, is obtained according to Equation 1 (Hosseini:
2013).

Equation 1:

S= (hmax- hmin) /VA

R=W/A

K= (R (1.8T+32))/ (§"0.155 x P~2)

The I.C.A.R. method

The experimental ICAR method was employed to estimate runoff in the study area.

The Indian Agricultural Research Association has proposed this method, and the relationship is
calculated according to Equation 3 (Delfredi: 2014).

Equation 1:

Q= (1.511x P1.44)/ (T~1.34xA0.063)

Support vector machine model

The regression decision function of the nonlinear backup vector will be equation 1, which controls the
Gaussian function's oscillation rate and the prediction results and generalizes the SVM model.
Equation 4:

b++ = Z;-l:l'[:— 8i— ai «)k (Xi.Xj) ()

After all, maps were restored and normalized. Also, the normalized maps were evaluated. Then the
different layers were weighed using the SVM model.

Results and discussion

In the study area, 56 flood points were first identified and recorded after reviewing recent floods. 70%
of the points were randomly assigned for calibration and 30% for evaluation. Then the probability of
flooding was modeled using the support vector machine model. The model was then validated using
slash points that were not included in the implementation and calibration of the model by various
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evaluation criteria such as the RMSE, KC, ROC curve, and Prediction Rate Curve. Then 70% of the
data (41 points) and 30% of the data (15 points) were performed to evaluate the model in R software.
To determine the appropriate points for flood discharge, we first identified the flood route, which is
the bottom route of the flood and the runoff flows in it. The connection of two flood channels is the
most appropriate point for flood discharge. Due to the unauthorized construction and location of the
canal on the east side of the city, residents and immigrants from other cities have flocked to these
parts and occupied the area of the channel. So that in the north side of this encroachment is less and
the further we go to the south, this encroachment becomes more and more. Land-use changes from
agricultural to residential in an unprincipled manner and blocking existing drains, failure to design
and implement a comprehensive network for collecting and disposing of surface water in different
parts of the city, and unprincipled constructions and encroachment on riverbeds can cause damages.

Conclusion

In the present study, the SVM model was used to assess the risk of floods in Sabzevar. This study
showed that the SVM model is a suitable model for flood zoning and determining hazard ranges in the
region. Investigation of flooding with the flood envelope and Deacon Curves shows that small
changes at low levels have a large effect on the output of the model, i.e. peak flood discharge. The
Justin method provided a high runoff height to estimate the amount of runoff in the study area based
on the two Justin and ICAR methods. Expansion of construction in urban areas increases the flow and
volume of runoff in it. In this way, the surface water that originates from the northern slopes
overlooking the city has moved towards the city, which is accompanied by the arrival of mud during
the rainy season and creates problems for the roads and the city. Due to unauthorized construction and
the location of the channels on the east side of the city, residents and immigrants from other cities
have been sent to these parts and have occupied the area of the channel so that in the north side of this
encroachment is less. The further we go to the south, this encroachment increases to the area of the
channel. The results of this study can prevent planners and researchers from taking appropriate
measures to prevent and reduce the risk of flooding in the future.
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