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Hydraulic characteristics and Flood Zoning Analysis of Givi Dam Break
flow

Atabak Feizi', Mojtaba Karimaei Tabarestani®

Abstract

The collapse of a reservoir dam could have extensive and destructive effects on the downstream
facilities and in addition to financial losses, they could lead to casualties if they pass through
residential areas. Accordingly, knowing the characteristics of the floods created in different
downstream areas of the dam is useful in determining the critical downstream points that are exposed
to the potential dangers of the dam break caused by flood. In this paper, the floods caused by overflow
discharge and failure of Givi earthen dam in Ardabil province are simulated numerically. Accordingly,
Mike-Flood module is used, which is a combination of one-dimensional Mike-11 and two-dimensional
Mike-21 modules. In this study, the Probable Maximum Flood (PMF) scenario to create the
overtopping mechanism along with sunny day scenarios for piping mechanism are addressed in two
cases of reservoir filling and the sabotage scenario as a sudden dam break. The results showed that the
most critical scenarios were related to the sabotage, the Probable Maximum Flood (PMF) and the
sunny day scenarios, respectively. Under these three scenarios 19%, 17% and 13.5% of the southern
part of Givi city (located near Givi river), as well as all the villages located between Givi dam and
Firoozabad village (on the left bank of Givi Chai river), and Firoozabad village will be completely
submerged.

Keywords: Givi Dam, Flood Zoning, Mike-Flood Software, Dam Failure
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Abstract

The collapse of a reservoir dam could have extensive and destructive effects on the downstream
facilities and in addition to financial losses, they could lead to casualties if they pass through
residential areas. Accordingly, knowing the characteristics of the floods created in different
downstream areas of the dam is useful in determining the critical downstream points that are exposed
to the potential dangers of the dam break caused by flood. In this paper, the floods caused by overflow
discharge and failure of Givi earthen dam in Ardabil province are simulated numerically. Accordingly,
Mike-Flood module is used, which is a combination of one-dimensional Mike-11 and two-dimensional
Mike-21 modules. In this study, the Probable Maximum Flood (PMF) scenario to create the
overtopping mechanism along with sunny day scenarios for piping mechanism are addressed in two
cases of reservoir filling and the sabotage scenario as a sudden dam break. The results showed that the
most critical scenarios were related to the sabotage, the Probable Maximum Flood (PMF) and the
sunny day scenarios, respectively. Under these three scenarios 19%, 17% and 13.5% of the southern
part of Givi city (located near Givi river), as well as all the villages located between Givi dam and
Firoozabad village (on the left bank of Givi Chai river), and Firoozabad village will be completely
submerged.

Keywords: Givi Dam, Flood Zoning, Mike-Flood Software, Dam Failure
Introduction

The collapse of a reservoir dam could have extensive and destructive effects on the downstream
facilities and in addition to financial losses, they could lead to casualties if they pass through
residential areas. Accordingly, knowing the characteristics of the floods created in different
downstream areas of the dam is useful in determining the critical downstream points that are exposed
to the potential dangers of the dam break caused by flood.

Methodology

In this paper, the floods caused by overflow discharge and failure of Givi earthen dam in Ardabil
province are simulated numerically. Accordingly, Mike-Flood module is used, which is a combination
of one-dimensional Mike-11 and two-dimensional Mike-21 modules.

To prepare and run the dam break simulation model in Mike Flood module, the dam break
simulation file was prepared in the Mikell one-dimensional and Mike21 two-dimensional models.
Finally the two models were merged in the Mike Flood one-two dimensional model. The geometric
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profile of the dam reservoir, the main river channel (cross sections of the river), and the geometric
characteristics of the floodplain were defined in the simulation model to simulate the flood resulting
from the failure of Givi Dam. The length of the main channel studied in this study from the beginning
of the reservoir to Firoozabad village was about 30 km in which 165 cross sections were prepared and
embedded into the model. The average distance of the cross sections was about 150 meters, which
varied depending on the river condition, its meander position, or the presence of water structures in the
main channel route. To define the digital profile of the studied area in the model, the topography of the
area was done with ArcGIS software, the DEM was generated with a precision of 5 meters of the
design area, and it was transferred to the Mike Flood model as an ASCII file.

In this study, the Probable Maximum Flood (PMF) scenario to create the overtopping mechanism
along with sunny day scenarios for piping mechanism are addressed in two cases of reservoir filling
and the sabotage scenario as a sudden dam break.

The upstream boundary conditions were considered in the PMF scenario mode, maximum amount of
possible flood, piping scenarios, and sabotage of a constant flow to the average annual river flow rate.
Also, the stage-discharge curve of Firoozabad hydrometric station was used as a downstream
boundary condition in the model.

Discussion and Conclusion

The simulations results show that the resulting flood flow due to the location of the river in the V-
shaped valley with walls with relatively steep slopes is the main movement of the flood wave is in the
direction of the main channel in the maximum possible flood scenario between Givi Dam and Givi
city, after the dam break and the flood has entered the flood plain. A part of the southeast of Givi,
which is close to the Givi Chai River goes under water due to the elevation of Givi, but the rest of the
city is safe from floods. Also, a part of Givi-Abgarm road in the southeastern part of Givi city is
destroyed due to floods caused by the dam break. In the piping scenario, the flow rate gradually
increases in Givi Dam downstream until it finally reaches its maximum value. In this scenario, all the
bridges, gardens, and agricultural lands in the route and the villages of Sukrabad, Mikaelabad and
Firoozabad will be flooded. The dam sabotage scenario leads to the worst flood zone in the region and
in besides flooding all facilities, gardens, and villages in the study area, more of the city of Givi from
the southern part will also be flooded. The results showed that the most critical scenarios were related
to the sabotage, the Probable Maximum Flood (PMF) and the sunny day scenarios, respectively.
Under these three scenarios 19%, 17% and 13.5% of the southern part of Givi city (located near Givi
river), as well as all the villages located between Givi dam and Firoozabad village (on the left bank of
Givi Chai river), and Firoozabad village will be completely submerged. Also, due to the elevated zone
in the Givi city to Firoozabad route, the main flood is on the left bank of Givi Chai River, which will
flood all gardens and agricultural lands and all bridges and villages along the route, including
Sukrabad, Mikaelabad and Firoozabad villages.
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