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) EXTENDED ABSTRACT

) Introduction

Effective flood management requires flood mapping, estimating potential damages and risks in flood-prone areas, and
designing a comprehensive plan to mitigate flood risks. Understanding the phenomena and the impacts of changes on flow
conditions, as well as predicting hydraulic events in rivers, plays a significant role in minimizing damages and losses.
Modern methodologies leverage techniques such as remote sensing, geographic information systems (GIS), and hydraulic
and hydrological models to simulate river flows. Given the lack of high-accuracy topographic maps in many areas of the
country, this study aims to investigate the impact of the quality of topographic maps for the Karun River basin, including
the riverbed and floodplains areas from Molasani to Farsiat, on flood inundation mapping.

) Materials and Methods

The study area covers approximately 110 km of the Karun River, including three hydrometric stations: Molasani, Ahvaz,
and Farsiat. For two-dimensional modeling in the HEC-RAS environment, a digital elevation map (DEM) of the study area
1s essential. Therefore, DEMs of the Karun River with varying resolutions were prepared using existing survey data and
aerial imagery. In aerial maps, riverbed elevation is represented as the water surface elevation. Due to the unavailability of
a detailed elevation map for the Karun Riverbed, the riverbed was constructed in the GIS environment based on existing
cross sections. For evaluating the impact of topographic map quality on floodplain mapping, maps with resolutions of 30
m, 50 m, 100 m, and 150 m were used. Subsequently, flood inundation map was generated using HEC-RAS model based
on the different DEMs. To investigate the efficiency of the different DEMs with varying resolutions, Sentinel-2 satellite
imagery and 12 quantitative metrics were employed. These metrics include Proportion Correct (PC), Threat Score (TS),
Odds Ratio (0), Bias, False Alarm Ratio (FAR), Hit Rate (H), False Alarm Rate (F), Extremal Dependence Index (EDI),
Heidke Skill Score (HSS), Pierce Skill Score (PSS), Success Ratio, and Odds Ratio Skill Score (ORSS).

) Results

Analysis of the performance of 16 scenarios modeled in HEC-RAS with varying pixel resolutions for the river and
floodplain, focusing on the PC metric, showed that models with smaller river pixel sizes (30 m and 50 m) consistently
achieved the highest PC values. For 30 m pixels, the PC was approximately 0.799, while for 50 m pixels, it was slightly
lower (ranging between 0.785 and 0.791). Examination of the TS metric, which is suitable for rare event prediction,
revealed that models with the highest river pixel resolution (30 m) consistently achieved the highest TS values
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(approximately 0.67) across all floodplain pixel sizes, indicating strong performance. Additionally, higher-resolution river
pixels consistently yielded the highest Odds Ratios (0), reflecting high prediction reliability. For 30 m river pixels, 0 started
at 17.69 for 30 m floodplain pixels and slightly decreased to 17.51 for 150 m floodplain pixels. Increasing river pixel size
from 30 m to 150 m led to a consistent rise in Bias, indicating over-prediction tendencies in larger pixel sizes. FAR also
increased significantly with larger river pixels, signifying more false alarms. For smaller river and floodplain pixels, FAR
remained relatively low, ranging from 0.25 to 0.29, indicating fewer false alarms at higher resolutions. The ORSS analysis
showed that smaller pixel sizes for both river and floodplain consistently yielded higher ORSS values, demonstrating
superior skill.

) Conclusion

Based on the main effect analysis of river pixel size, PC and TS scores decreased as river pixel size increased, particularly
for floodplain pixel sizes of 100 m and 150 m. The Heidke, Pierce, and Gilbert skill scores also decreased with larger river
pixel sizes, with Gilbert’s score showing a steep decline for larger river pixels, reflecting weak flood prediction performance
at lower resolutions. Bias increased with larger river pixel sizes, indicating a tendency for over-prediction. FAR followed
a similar rising trend. Regarding the main effect of floodplain pixel size, PC and TS scores declined as floodplain pixel size
increased, particularly for river pixel sizes of 100 m and 150 m. The drop in TS suggests that lower floodplain resolution
reduces the model’s ability to accurately predict floods. All skill scores decreased with larger floodplain pixel sizes,
especially in scenarios with 100 m and 150 m river pixels. Increased floodplain pixel sizes also resulted in higher Bias,
indicating a greater tendency for over-prediction in lower floodplain resolutions.

3 Author Contributions

Conceptualization, Methodology, Formal analysis, Writing Original Draft, J.Z.; Methodology, Writing - Review & Editing,
AJ.; Software, Writing - Review & Editing, M.Ch. and MJ.N. All authors have read and agreed to the published version
of the manuscript.

) Data Availability Statement
Data available on request from the authors.
) Acknowledgements

The authors would like to thank the reviewers and editor for their critical comments that helped to improve the paper.The
authors gratefully acknowledge the support and facilities provided by the Agricultural Sciences and Natural Resources
University of Khuzestan [Grant number:1/411/1078].

) Ethical considerations
The authors avoided data fabrication, falsification, plagiarism, and misconduct.
) Conflict of interest

The author declares no conflict of interest.

Wbuj9% (832 9 W ©lojlw WG a3 00 (550939 (6 145 ¢ s0le dolitolo .)y_a.b. |) ,mxm,tmz




Impact of DEM Resolution on Flood Inundation Mapping (Case study:
Karun River)

» ABSTRACT

One of the fundamental aspects of flood modeling is the digital elevation model (DEM) of the riverbed and its floodplains.
Given that high-accuracy digital elevation maps (DEMs) are not available in many regions of the country, this study seeks
to examine the impact of DEM quality of the Karun Riverbed and its floodplains, specifically from the Molasani to Farsiat
stations, on flood inundation mapping. The study area encompasses approximately 110 kilometers of the Karun River,
including three hydrometric stations: Molasani, Ahvaz, and Farsiat. For two-dimensional modeling in the HEC-RAS
environment, the availability of an elevation map of the study area is essential. To this end, elevation maps of the Karun
River were prepared with varying accuracies using methods such as existing survey data and aerial imagery. Due to the
unavailability of riverbed elevation maps, riverbed reconstruction was conducted in a GIS environment. In this study, to
evaluate the quality of DEMs on flood mapping, maps with resolutions of 30, 50, 100, and 150 meters were utilized. For
analyzing different scenarios, Sentinel-2 satellite images, along with 12 quantitative indices, were employed. The analysis
results show that the Threat Score (TS) decreased from 67% for 30-meter resolution to 66%, 59%, and 56% for 50 m, 100
m, and 150 m resolutions, respectively, indicating an 11% reduction in accuracy with a fivefold decrease in map resolution.
The results of various quantitative criteria indicate that intermediate pixel sizes (50x50 or 100x50 meters) can provide
reasonable accuracy while reducing computational efforts. This is particularly useful for regional-scale studies or trans-
regional analyses. Overall, the findings emphasize the importance of adjusting pixel resolution in accordance with the
specific objectives and constraints of flood modeling tasks.

Keywords: Digital elevation map (DEM), Flood, HEC-RAS, Threat Score
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Investigating non-homogeneity indices of measurement data in the rating
curve of hydrometry stations (Case study: AbdulKhan Hydrometry Station,
Karkheh Basin)

Zeinab Hadadian*!, Ali Shahbazi%, Hadi Alibakhshi®

1- Khuzestan Water and Power Authority
2- Khuzestan Water and Power Authority
3- Karkheh and Shavoor Irrigation Networks Co.

* Corresponding author Email: zeinab.hadadian@yahoo.com

) ABSTRACT

One of the main tasks of contemporary hydrology is to plot the best possible rating curve, which has numerous
applications in practical hydrological problems. The quality of the curve depends to a significant degree on the
precision of hydrometric measurements and the precision in determining the relationship between discharge and the
stage (water level). This study focuses on investigate the non-homogeneity indices of measured and simulated (using
the MIKE hydrodynamic model) hydrometric data of the rating curve at the Abdul Khan hydrometric station in the
Karkheh basin. The analysis was performed on hydrometric data measured over a 30-year period. Nonlinear
regression model has been used to fit the rating curve and extract the relationship. Nash-Sutcliffe, relative Nash-
Sutcliffe, and relative mean error of fit indices were used to examine data homogeneity. Based on the results, it was
observed that the aforementioned coefficients were obtained for the measured hydrometric data as 0.551, 0.948, and
0.168, respectively, and for the curve simulated with the hydrodynamic model as 0.993, 0.991, and 0.022,
respectively, which indicates the satisfactory performance of the nonlinear regression model and the good fit of the
rating curve with the data set.

) Keywords: Hydrology, Rating Curve, non-homogeneity Data Sets, Hydrometric Measurements, Hydrodynamic
Model, Nash-Sutcliffe Index.
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Analysis of the Annual Temperature Time Series of Ahvaz Metropolis and
Forecasting its Future Trend
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) Abstract

Climate is an important environmental factor, and its changes are the most important threat to sustainable
development. Climate change, which is mainly caused by human activities, has led to changes in various parts of the
ecosystem in recent decades. Various studies show that this phenomenon can have negative effects on various water
resource systems, agriculture, environment, industry, and economy. Predicting the quantity and quality of climate
changes is one of the complex issues that has occupied the minds of climatologists. Clarifying this situation is
important for the Ahvaz region due to the concentration of oil, petrochemical, steel, and electricity industries, the
hub of irrigation and drainage networks, and vast traditional agricultural lands, as well as environmental issues that
directly affect the livelihoods of the people of the region. In this study, 67-year temperature statistics of Ahvaz were
used by examining the adequacy of the length of its time series. By applying stochastic time series theory along with
the trend toward predicting future conditions and simulating it for the next 33 years, it was determined that the
temperature increase trend in the Ahvaz metropolis is 4.5 degrees per 100 years, which is higher than the average
global increase trend.

Keywords: temperature time series, temperature increment trend, temperature statistical modeling, Ahvaz.
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