University of Tehran Press

Journal of Environmental Studies
Vol. 50, No. 3, Autumn 2024

Journal Homepage: www.Jes.ut.ac.ir
Print ISSN: 1025-8620  Online ISSN 2345-6922

Determining the Floodway and Flood Fringe of the Dinevar River

Roya Panahi 1%

1. Corresponding Author, Department of Geography, Faculty of Earth Sciences, University of Shahid Beheshti., Tehran, Iran,

Email:

2. Department of Geography,

Using One-Dimensional HEC-RAS Model

, Mohammad Mahdi Hosseinzadeh 2

Faculty of Earth Sciences, University of Shahid Beheshti., Tehran, Iran,

Article Info

ABSTRACT

Research Article:
Research Paper

Article history:

Received: 2 December 2023
Received: 26 October 2024
Accepted: 2 November 2024
Publish online:

21 November 2024

Keywords:

Dinevar River, Floodway,
Flood fringe, Flood risk,
Flood zoning

Flooding is one of the most destructive natural disasters that causes loss of life and financial
problems in urban and rural areas. In addition, this risk is a concern worldwide, and Iran, like
many countries, faces flooding problems in urban and rural areas. Protecting people's lives and
property from floods is a duty assigned to governments, and countries have enacted specific laws
to manage floods and protect riverbeds and riverbanks. This research aims to determine the flood
limit and flood margin of the Dinevar River using the one-dimensional HEC-RAS model. First,
geometric data was prepared with the help of HEC-GEORAS extension in GIS software. To
estimate the instantaneous peak discharge, the instantaneous peak discharge was calculated using
the Hyfran software and the flood zone was simulated with different return periods. Then, based
on 130 cross-sections, the area adjacent to the river was divided into two parts: the floodway and
flood fringe zones, based on the 100-year flood level increase of 1 foot. Method 4 (the user
specifies target water level increase) was used to determine the floodplain limit. The results of
this study showed that in the first reach, the floodplain limit coincided with the old terraces of the
Dinevar River. In the second and third reaches of the Dinevar River, due to the reduction of
topographic restrictions, the riverbed has expanded and reached to an average of 300 and 500
meters in the second and third reaches respectively.
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Extended Abstract

Introduction

Iran is one of the several countries in the world experiencing severe flooding in urban and rural areas. Therefore, all
countries have specific rules for flood management and river protection. This hazard accounts for 44% of the world's
natural disasters. One of the common methods in various countries to deal with flooding is to define the open space of
the river and determine its boundaries for flood passage. In fact, the legal approach of other countries to the riverbed
and river boundaries is different from Iranian law. In most countries of the world, for floodplain management, the
floodplain is divided into two parts: the floodway and flood fringe zones, based on a 100-year return period. In the
United States, the national floodway elevation has been set at 32 cm inland due to stream accumulation. And the
floodway is that part of the stream where creating an obstacle would raise the 100-year flood water level above a certain
value (32 cm). In this research, the floodway and flood fringe of the Dinvar River was calculated by using the
encroachment module in HEC_RAS software based on 100-year return period for 130 cross-sections.

Materials and methods

The first stage was preparation of input data in ArcGIS using the HECGeo-RAS extension. HEC-Geo-RAS helps in
creation of the data needed for the HEC-RAS model and the transfer of data between ArcGIS and HEC-RAS. The next
stage was done within HEC-RAS using the river geometry prepared in the previous stage. The final stage consists of
analyzing the results from the HEC-RAS model within ArcMap. Three input parameters had to be specified: stream
geometry, flow data and the model plan to create the flood and inundation maps of the Dinevar River in HEC-RAS.
Also, the peak discharge was calculated in difference return periods using Hyfran Plus software and Gamma
distribution. The model was run and the results of HEC-RAS were transferred to the GIS environment

Currently, the HEC RAS steady flow program has 5 methods to determine flood plain encroachment. These methods
are:

Method 1: user enter right and left encroachment stations

Method 2: user enter fixed top width.

Method 3: user specifies the percent reduction in conveyance

Method 4: user specifies a target water surface increase

Method 5: user specifies a target water surface increase and maximum change in energy. Method 4 has been used in this
research

Discussion

According to the morphology, Dinevar River was divided into three reaches.

In the first reach, the results showed that the flood zone had expanded by 100 to 200 meters from the coast in the return
period of 100 years. It was shown by the implementation of Encroachment, at the beginning of this section, the limit of
the floodway was calculated to be about 50 meters from the banks of the river.

In the Second reach, due to the decrease in height and slope, the area of the floodplain was expanded compared to the
previous section. In the parts where the flood had spread, the limit of the floodway is on average 300 meters from the
coast

In the third reach, the limit of the flood was calculated by running the software from 50 to 300 meters on the right bank
and 500 meters was obtained on the left bank.

Conclusions

Based on the results, the channel width and cross-sectional area were high in the reach 1, so, the floodway area was less
than other reaches due to the topography and high slope. In this reach, the human activities were not located in the
floodway. The old terraces of the river indicated the boundary of the floodway and the rangeland was the dominate land
use in this reach. The boundary of the floodway did not show any conflict with the rules of the Federal Emergency
Management Administration (FEMA) .

The floodway area expanded in the reaches 2, 3 (more than 200 m on average) due to the topography. Most of the rural
and urban settlements in Bisetoon area were located inside the floodway. Therefore, the future development of rural and
urban areas should not be allowed especially in the reaches 3 as a vulnerable area.

The results showed that determining the floodway and flood fringe based on the 100-year flood and a maximum 1.0
foot for raising the water level was not appropriate in all reaches of the Dinvar River, because many rural areas and
settlements in the reach 3 were located in the floodway
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