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Introduction

QUESTION:

For hydroelectric power operators and managers,
which trace from an ensemble of n future predictions
provides the least amount of risk to the system?

* Project Background: Water Use Optimization Toolset
* Uncertainty = Risk, ARisk = Regret

 Example Application
* Conclusions
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Background: Water Use Optimization Toolset
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Uncertainty = Risk, ARisk = Regret

Probability Distributions with

Uncertainty changes the ‘tail’ of risk
constant modes and consequence
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Risk = Probability x Consequence

Regret is the difference in risk of assuming one possible
future and realizing another
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Example Application

* One Reservoir System Big Inflow
] (Ensemble
* One River Reach Forecasts)

Big Reservoir

* (One Env. Assessment Point
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Example Application

e April thru September
— 183 days 120
— 6-hr timestep (732 timesteps)

* Operations Based on Rule Curve
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— 28 day average inflow forecast *§ 7500
— 28 day elevation target v y I
— Adjustments for: - T et Operatons
* Exceeding rule curve —es0 | |
*  Meeting minimum flow requirement (375 cfs) 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct

Date

* Environmental Score

— Minimize June-Aug average maximum daily temp
— Minimize stage changes > 1ft/day
— Relative to base case scenario

e Base Case Inflow = Ensemble Arithmetic Mean
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Base Case Optimization
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Using Ensemble Forecasts
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Revenue [millions]

Using Ensemble Forecasts
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Inflow Rate [cfs]

Risk and Regret
* Risk

— Given an ensemble of ‘n’ forecasts, what is the risk of assuming
forecast ‘j” and realizing forecast ‘i’?

— We want to minimize regret when we are wrong

Hydrologic Forecasting
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Calculating Risk / Regret

Probability

* Risk
Given an ensemble of ‘n’ forecasts, what is the risk of assuming
forecast ‘j” and realizing forecast ‘i’?

We want to minimize regret when we are wrong
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Minimum Risk / Regret
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Short-term Implications
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Conclusions

* Risk is the product of the probability of an event occurring and
the consequence of that event

* Regret is the difference in risk between assuming one possible
future and realizing another

* Minimizing regret means minimizing our exposure to
consequence/loss when we are wrong

* Using a mean of an ensemble does not include the impact of
uncertainty — it misses the ‘tail events’
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