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Dynamic Management of Dam Reservoirs During Flooding:
A Review of Decision-Making Between Storage and
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Iranian Hydropower
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Strong predictor for water years in Iran,
particularly in the Great Karun Basin
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Great Karun Basin: High probability of no - -
drought during El Nino years

No correlation found between El Nifo
intensity and wet year severity

Extreme El Nino events: Can influence
frequency of extreme flood events




Flood Frequency in the Karun Basin at Karun 3 Dam
During El Nifo, La Nina, and Normal Periods
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Peak discharge of the top 10 major floods: > 2,500 m%/s
Peak discharge of the top 20 major floods: > 2,050 m?¥s

29% of the floods during El Nifio years occurred in April (Farvardin),
and Y\% occurred in December (Azar)



Evaluation of Seasonal Yield of the Great Karun Basin
in El Nino Periods — Million Cubic Meters
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Comprehensive Flood Management Plan Framework
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Flood Control
Planning for
Dam Reservoirs

Management
and Control of
Flooding in
Rivers and
Floodplains
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Systematic studies on the analysis of flood
intensity and frequency in the river basin

Development of a flood routing model for dam
reservoirs

Preparation of flood control rule curves for
dam reservoirs

Development of guidelines for the optimal
operation of spillway gates and other outlets

Hydraulic flood studies and development of
flood routing and inundation mapping models

Flood damage assessment studies

Study of structural and non-structural flood
control methods in rivers

Design and formulation of emergency
response plans for crisis situations

Management
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Dynamic Method

4

Requires flood forecasting
systems

L

Complex in terms of
implementation

¥

Higher risk and probability of
error

4

Greater efficiency in flood
management and optimal

L 4

at weekly, daily, etc. time steps

Traditional
Method

A g

No need for flood forecasting
and warning systems

v

Simple in terms of
implementation

v

Conservative and reliable

L 4

Lower efficiency in flood control
and reducing its damages

L
it follows more of the general
lines of operating policies on a
monthly time step
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Dynamic Vs. Traditional; Which one?

Existing infrastructure in the basin for flood
forecasting and their accuracy and efficiency

Operational limitations in exploiting dams for storage (in
terms of volume) and flood release — (gated or ungated

to flood-prone areas

Capacity and facilities of the dam
reservoir for temporary flood storage

Dam operation
and its importance
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Planning Approach for Flood Management in Dam Reservoirs

N

is it logical to prepare a
separate instruction for
managing each flood

return period?

N\

A large number of instructions = complexity and
difficulty in implementation

o
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The risk of error in flood forecasting cannot be
PY NO \ overlooked

Mana\ﬁement

With the help of flood monitoring systems, the efficiency

e Classification of floods of the flood management plan increases

for flood management
planning

The number of instructions and implementation
complexity are reduced

The risk of error in flood forecasting is reduced
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Planning Approach for Flood Management in Dam Reservoirs

Main Objective of

Instruction No. Flood Name Return Periods .
the Instruction

Protection of all
Small floods 2 to 50 years downstream

Protection of large
cities and reduction
Greater than 50 of damages to

y .
MIECITISE years to 500 years agricultural lands,
rural areas, and
small cities
Safety of the dam
v L ek Greater than 500 body and reduction

years of flood damages
downstream




Planning Approach for Flood Management in Dam Reservoirs
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Planning Approach for Flood Management in Dam Reservoirs
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‘ Economy & Flood Management

@ Research & Training
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Knowledge Management & Lesson Learned
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