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Flash floods are important hazards in water regourc
andenvironmentamanagement. This study aimexdidentify flashflood-prone areas
in the Khiaochayvatershed and investigdtee relationship betweespectral indices
and flood risk. Inthis regard, the MFFPI model was used as the main tool
to determine flood-pron@reas. The parameters used includtmbe flow density,
slope curvature, rock typepil texture, andand use, WhIC ere xtracted from
sources such addigital elevation models (D %}@ maps, and
remote sensing data. After classificati Qea‘?‘f hting based on the
eters were processieda GIS
asproduced To evaluate thmodel's

modified version of the MFFPI mode
environment, and a z{l)nal
performance W d in2020 were examined, and ROC analysis
was p fo@e 0 measur‘the accuracy ofthe model. In additionthe relationship
iﬁ%én the spectral indices MNDWIDMI, AWEI, and LSM and the MFFPI
values was examined usirgpearman'sorrelation test. The results showed that
the northernareas, parts of the center, asame southern areastbie basin have the
highest risk of flooding. Thevaluationof the parameters showed that factors such
as low slope, higlilow density, low-permeability clay soils, concas@pes, urban
landuse, and har@jneous rocks are effective in increasing ruresfél flooding. The
analysis ofthe spectral indices also showdht the LSM index has a positive and
significant relationship with the MFFPI model and can be effectively used to
identify flood-prone areas. The AUC values for the two flostidiedwere 0.73 and
0.72, respectively, which indicates thacceptable performance of the model in

predictingflood risk.
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EXTENDED ABSTRACT

INTRODUCTION

Flooding is a phenomenon that occurs owing to a suddesaise in river water volume or rapid water
flow owing to heavy rainfall, causing extensive damag#éoenvironment and infrastructure. Iran is

particularly exposed to devastating floods in its nortlregions, and factors such as heavy rainfall,
improper watershed management, and inadequate floddstinfrastructure increase the severity of

the damage. Various methods have been proposedéut fisk assessment, including numerical and
data-driven models based on GIS and remote sensing TRiS)study used the modified MFFPI index

and remote sensing spectral data analysis to identifiexable areas in the Khiaochay watershed.

DATA AND METHODOLOGY

In this study, the MFFPI model was used to simulatehfldsod-prone areas in the Khiawchay
watershed. Figure 1 shows the location of the Khiawehagrshed in Bhutan.
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Figure 1: Location of the Khiawchay watershed in Adabil province and Iran. Source: Authors

The key parameters of the MFFPI model, including sldipgy density, slope curvature, rock type,
and land use, were extracted from various sourceh, & DEM, geological maps, and remote sensing
data, processed in a GIS environment, and weighteddiagdo Table 1.
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Table 1: How to score the parameters of the MFFPI mdel (Tincu et al., 2018).
Parameter Parameter Weight Class Class Weight | Final Score

10-60 3
8-10 6
Slope (degrees) 3 6-8 9
12
15
2.5
5
7.5
10
12.5

2
4

Flow Density 2.5

(-49)-(-18)
(-9)-(-0.5)
Slope Curvature 2 (-0.5)-(0.5)
0.5-1.5
1.5-23

Sand-Clay
Sandy-Loamy-Clayey
Soil Texture 1 Various Textures

Clay
Clayey-Silty-Clayey Materials

.
= oo

Alluvial Deposits
Sandstone, Conglomerate Formations
Rock Permeability 1 Marly Formations
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The accuracy okt FFPI model was evaluated usiafflood data and an ROC curve. In addition,
the relationships between the spectral indices MNDMDMI, AWEI, LSM, and NDVI and the
MFFPI model were investigated using the Spearmareladion test.
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RESULTS AND DISCUSSION

This study investigated the factors affecting tloeusrence of floods in the Khiaochay watershed
using the MFFPI model. The findings show that tlope of the land plays a key role in the formation
of runoff, such that low-slope areas are proneuoff accumulation owing to their high water
retention capacity, whereas in steep areas, thervilmw becomes more intense. In addition, the
density of flow in waterways significantly incredsthe volume of runoff, particularly in the norther
parts of the basin, where the main waterways wereentrated. The results of the soil type study
showed that clay soils with low permeability hacd thighest potential for flood production. In
addition, the curvature of the slopes affects theoff pattern, such that concave slopes are prone t
water accumulation and increase the risk of flogdirand cover and human activities also play an
important role; urban areas and wastelands havaigtest flood risk scores in the model owing to
reduced infiltration. Finally, flood risk zoning @lved that the northern areas and parts of thealentr
and southern basins had the highest flood poterii@mining the accuracy of the model using the
ROC curve showed that the model has a good abiliigentify flood-prone areas.

CONCLUSION

The results of this study showed that flood riskha Khiaochai watershed varies under the influence
of factors such as land slope, flow density, sgikt land use, and geology. Low-slope areas with cl
soils in the center and north of the basin hadhighest runoff potential, whereas higher areas&ad
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lower risk owing to the high flow velocity. The sprl indices also confirmed the direct effects of
soil moisture and vegetation on flood occurrendee @valuation of the MFFPI model using the ROC
curve showed that this model performed well in @t flood-prone areas.
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- Analytic Hierarchy Process

- K-Nearest Neighbors

- Flash Flood Potential Index

- Receiver Operating Characteristic

- Area Under the Curve

- Normalized Difference Vegetation Index
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1. Evidence-Based Framework
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1. Digital Elevation Model
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1. Modified Normalized Difference Water Index
2 _ Normalized Difference Moisture Index

3. Automated Wetland Ecosystem Index

4. Land Surface Model
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