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The presence of permanent rivers or seasonal streams in populated areas or in
the vicinity of large cities such as Tehran, Ahvaz, Isfahan, and Shiraz, in
addition to creating opportunities for urban development, should always be
considered as a potential threat in terms of risks and damages caused by floods.
The presence of 5 important and flood rivers in Khuzestan Province and the
location of the metropolis of Ahvaz and some important cities in the vicinity of
these rivers shows that floods are always lurking in the shadows of entering
these cities. 60 years of experience in water resources management in Khuzestan
Province has led to integrated and more accurate flood management, which can
be introduced as a suitable model for the flood management process in cities
located in the vicinity of rivers or streams. In the April 2019 flood in the
Khuzestan region, the effective use of data, information, and model output,
along with the correct analysis of various scenarios, resulted in the maximum
flow rate of the Karun River in the Ahvaz section not exceeding 3,200 m*/s. This
was while, based on mathematical models and field evidence, if the
aforementioned measures were not implemented, the flow rate in the Ahvaz
section would have exceeded 5,000 m%fs, causing financial and human losses. In
this article, which was conducted in a descriptive-analytical manner after
collecting and processing data, based on the lessons learned and experiences
gained from the management of the aforementioned flood, the role of the Water
and Energy Observatory in predicting and reducing flood risks in the period
before, during, and after the flood is presented as an efficient model.
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Introduction

Iran is highly vulnerable to destructive river floods. Major cities like Ahvaz, situated near perennial
rivers, face constant flood threats. The April 2019 floods in Khuzestan province presented an extreme
event, with 14.5 billion cubic meters (BCM) of water entering upstream reservoirs, nearly three times
the long-term average for that period. This study details the successful, data-driven strategy employed
to manage this crisis, preventing catastrophic urban flooding in Ahvaz. The core of this strategy was
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the integrated "Flood Management Process” facilitated by the Khuzestan Water and Power
Observatory, which served as a central hub for data collection, analysis, and decision-support.

Materials and Methods

The methodology was a comprehensive, multi-stage process. It began with meteorological forecasting
using national and international systems (e.g., Hydroclimate, Flood Forecasting System) to predict
precipitation intensity and distribution. This was followed by runoff forecasting using hydrological
models (VISTA, SWAT_KARKHEH, MIKE NAM, HEC-HMS) to estimate the volume and timing of
inflow into major reservoirs (Karun, Dez, Karkheh, Marun, Jarreh). Reservoir management was the
critical next step; utilizing routing models and expert judgment from an advisory council, optimal
release strategies were devised to balance dam safety with the downstream carrying capacity of rivers.
Flow routing and river engineering employed 1D and 2D hydraulic models (MIKE FLOOD, HEC-
RAS, HEC-1) to simulate flood propagation, identify inundation zones, pinpoint critical bottlenecks
(e.g., bridges), and calculate travel times to population centers. All actions were coordinated through
specialized operational desks that integrated real-time data from a network of 310 monitoring stations,
satellite imagery (e.g., Sentinel), and drone footage for situational awareness and scenario planning.

Results

The application of this integrated process yielded highly effective results. The models initially
indicated a severe threat: without proactive management, the discharge passing through Ahvaz could
have exceeded 5000 ms3/s, submerging vast urban areas. However, through precise, data-informed
reservoir operations and pre-emptive engineering measures (e.g., reinforcing levees, removing
bottlenecks), the actual maximum discharge at the Ahvaz section was successfully capped at 3200
m?3/s. This was a crucial threshold, as flows exceeding 3200 m3/s would have breached urban defenses.
The managed release strategy, which involved releasing approximately 9 BCM of water in a
controlled manner, prevented the city from flooding. Consequently, despite the event's immense scale,
flood management in Khuzestan resulted in zero human casualties, a stark contrast to simultaneous
floods in other Iranian provinces (Golestan, Lorestan) which suffered significant losses.

Discussion and Conclusion

The April 2019 flood event in Ahvaz serves as a powerful case study for successful, proactive flood
risk management in a data-rich environment. The key to success was the seamless integration of
advanced forecasting, real-time monitoring, hydraulic modeling, and most importantly a pre-defined
collaborative framework and clear responsibility matrix (RACI) between all relevant agencies
(Ministry of Energy, Ministry of Interior, municipalities). This "Flood Management Process™ ensured
that data was transformed into actionable intelligence for timely decision-making. Recommendations
derived from this experience emphasize the continuous need for: updating flood action plans and inter-
agency protocols, maintaining and reinforcing hydraulic infrastructure (dredging, levees), investing in
and modernizing forecasting and warning systems, enforcing strict land-use regulations in floodplains,
conducting public awareness campaigns, and mandatory insurance mechanisms. This model
demonstrates that a centralized, data-driven observatory can be instrumental in mitigating urban flood
disasters, transforming a reactive response into a predictive and managed operation.
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1. Incident Command/management System (ICMS)
2. RACI Chart
3. Key Performance Indicator (KPI)
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1. Deep Learning
2. Neural Networks
3. Digital Twins
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