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Proposition: Using forecasts provides value by allowing TVA to make 

better water management decisions
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Alternative Proposition 1: Using forecasts neither 

improves nor worsens TVA’s water management 

decisions

Alternative Proposition 2: Using forecasts makes 

TVA’s water management decisions worse

Alternative Proposition 3: Using forecasts can 

either make TVA’s water management decisions 

better or worse.



How do we test?
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What will we do differently if 

the rain shifts south?

How will we handle an 

additional inch over Tims Ford 

reservoir?

What would happen at Great 

Falls if we didn’t account for 

forecast inflow?

What would happen if we 

omitted out incremental cost or 

load forecasting in our 

optimization models?

What if we only reacted to 

rises in water temperature and 

assumed no future 

knowledge?



Thought Experiments

• LMRFC’s QPF is generally “better” than WPC’s QPF

• Forecasts generally improve as they are issued 

closer to an event

• Streamflow forecasts have greater skill once the 

precipitation is on the ground

• Streamflow forecasts tend to underforecast on the 

rising limb, followed by overforecasting at the peak

• QPF is generally reliable out to 3 days with respect 

to reservoir operations at TVA
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The Value of Forecasts to TVA



Quantitative Verification

• Validate/Verify expert knowledge

• Magnitude of error/skill

• Confidence Intervals

• Statistical Significance

• Statistically/Scientifically robust

• Objective rather than subjective

• Transform thought experiments into 

actual experiments

• Use information to improve forecasts
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Designing a Verification System
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Users

Measures

Tools

Statistics

Who will be using the 

system?

Which tools can provide the greatest 

ease in accessing the data and 

solving problems?

What statistics and scores 

are commonly employed 

in operational, scientific 

agencies?

What data do we need to 

answer the question?Questions
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Software Architecture
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Selected QPF - 02/23/2019 24:00:00 CDT

Mean Error
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2/16/19 0:00 2/18/19 0:00 2/20/19 0:00 2/22/19 0:00 2/24/19 0:00 2/26/19 0:00 2/28/19 0:00 3/2/19 0:00 3/4/19 0:00 3/6/19 0:00 3/8/19 0:00
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Ohio River at Paducah

Observed 2/18/2019 6:00:00 2/18/2019 18:00:00 2/19/2019 6:00:00 2/19/2019 18:00:00

2/20/2019 6:00:00 2/20/2019 18:00:00 2/21/2019 6:00:00 2/21/2019 18:00:00 2/22/2019 6:00:00

2/22/2019 12:00:00 2/22/2019 18:00:00 2/23/2019 6:00:00 2/23/2019 18:00:00 2/24/2019 6:00:00

Major Flood Stage
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Next Steps

• Error propagation

• Better quantification and visualization of statistical 

significance

• Broader community of users

• More focused training

• R/Python integration when necessary
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Lessons Learned

• Start with a focused set of questions and data

• Start simple

• Verify your verification

• Consult with experts every step of the way

• Focus on maintainability, sustainability, and 

extensibility with respect to a verification system

• Use quantitative information to augment qualitative 

information
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