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Abstract

Flood as a natural hazard affects by many dynamic factors, and its occurrence is
strongly controlled by land use attributes. The type of land use and its dynamic
changes is considered as the most important factor in runoff generation.
Therefore, the purpose of this study is to assess the impacts of land use changes
on flood hydrograph components in a partially forested watershed in Ardabil
province. The rate and extent of land use change has been quantified during 1993,
2000, 2010, and 2020 years. In the present study, Landsat time series satellite
images, ENVI 5.3 and Google Earth software were used to classification of the
land use maps. The flood hydrographs of the study area were simulated using
Wildcat 5 software under the design rainfall amount in the 25-year return period.
The results land use changes assessment showed that the extent of forest lands
has decreased by 20% and rangelands by 4%. Also, agricultural lands increased
by 20% and the increase of barren and residential lands were 3% and 1%,
respectively. According to the results, the most land use changes were in the
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simulation western and southern parts of the basin having lower altitude and lower steepness.

In addition, according to the results of flow simulation, the maximum peak flow
was 34.46 cubic meters per second in 2010 compared to the base period. Overall,
the results showed an increase in flood surface runoff and a decrease in the time
to peak component of the hydrograph in the study period and range.

1. Introduction

Flood as a natural hazard affects by many dynamic factors, and its occurrence is strongly controlled by
land use attributes. The type of land use and its dynamic changes is considered as the most important
factor in runoff generation. Because access to accurate information for flood study is limited in upland
watersheds, hydrological models have been used to estimate flood characteristics and predict runoff
changes. Given that the effects of forest land use change on the hydrological response of watersheds,
up-to-date statistics and information and knowledge of the trend of these changes in the future are
important factors in watershed management.

2. Materials and Methods

Therefore, the purpose of this study is to assess the impacts of land use changes on flood hydrograph
components in a partially forested watershed in Ardabil province. The rate and extent of land use change
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has been quantified during 1993, 2000, 2010, and 2020 years. In the present study, Landsat time series
satellite images, ENVI 5.3 and Google Earth software were used to classification of the land use maps.
After making the necessary corrections on satellite images, the training samples were obtained to
classify land use maps in ENVI 5.3 software and visual assessment using slope auxiliary map, digital
model 12.5 meters of area. After land use classification, the accuracy of the classification was evaluated.
For this purpose, training samples were taken from the land uses in the study area and the overall
accuracy and kappa coefficients of the land use classifications were calculated. All categorized images
had a high accuracy of 98%. After achieving the required accuracy in land use classification, the
detection of land use changes over a period of 27 years was investigated. The flood hydrographs of the
study area were simulated using Wildcat 5 software under the design rainfall amount in the 25-year
return period.

3. Results

The support vector machine method had the highest accuracy in the classification of land use maps. The
results land use changes assessment showed that the extent of forest lands has decreased by 20% and
rangelands by 4%. Also, agricultural lands increased by 20% and the increase of barren and residential
lands were 3% and 1%, respectively. According to the results, the most land use changes were in the
western and southern parts of the watershed having lower altitude and lower steepness. In addition,
according to the results of flow simulation, the maximum peak flow was 34.46 cubic meters per second
in 2010 compared to the base period.

4.  Discussion and Conclusion

As a conclusion, the results showed an increase in surface runoff and a decrease in the time to peak
component of the design hydrograph in the study period. It should be noted that the appropriate
precipitation and climatic condition of the study area has facilitated the conversion of land and the
agriculture expansion. Increasing trend of natural land conversion, the severe floods in the downstream
areas of the study area will be expected in near future. There is a need for more appropriate management
and attention to natural resources conservation and restoration. Land use change and deforestation in
the study area led to human and financial losses due to flood intensification and soil loss which need to
be considered in the regional planning disaster management programs.
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Changes in Flood Hydrograph Components Due to Long-term Land Use
Changes in Ardabil Nenakaran Watershed

Fariba Esfandyari Darabad?, Zeinab Pourganji? Raoof Mostafazadeh® and Maryam Aghaie*

Abstract

Flood as a natural hazard is under the control of many dynamic factors, and its occurrence is strongly
controlled by land use attributes. The type of land use and its dynamic changes is considered as the
most important factor in runoff generation. Therefore, the purpose of this study is to assess the
impacts of land use changes on flood hydrograph components in a partially forested watershed in
Ardabil province. The rate and extent of land use change has been quantified during 1993, 2000,
2010, and 2020 years. In the present study, Landsat time series satellite images, ENVI 5.3 and
Google Earth software were used to classification of the land use maps. The flood hydrographs of
the study area were simulated using Wildcat 5 software under the design rainfall amount in the 25-
year return period. The results land use changes assessment showed that the extent of forest lands
has decreased by 20% and rangelands by 4%. Also, agricultural lands increased by 20% and the
increase of barren and residential lands were 3% and 1%, respectively. According to the results, the
most land use changes were in the western and southern parts of the basin having lower altitude and
lower steepness. In addition, according to the results of flow simulation, the maximum peak flow
was 34.46 cubic meters per second in 2010 compared to the base period (year 1993). As a conclusion,
the results showed an increase in surface runoff and a decrease in the time to peak component of the
design hydrograph in the study period.

Keywords: Flood modeling, Flood event, Peak flow discharge, Land use change, Hydrological
simulation
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