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Wind Sets the Stage:  Solar Steals the Show!
Let’s look at those forecasts

Hydro is hard, but wow those forecasts!
Implications for wind/solar

Dynamic Line Rating.   TLDR
Needs forecasting too

Integration -> Resource Adequacy
Let’s look at those forecasts also



Wind Sets the Stage.
Solar Steals the Show
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10x (10 times) peak increase in 4 years: 

60% increase in peak in 4 years.   



Public Forecast has > 4 GW overpredictions on ”cloudy” days!

Bias = 700 MW RMSE = 1500 MW

Bias = 40 MW RMSE = 900 MW



Hydro and Next Generation AI
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No weather stations required.   Keep your 

tipping buckets at home.   What!!!???



8

Upstream Tech’s theory-guided machine learning model, HydroForecast, demonstrated industry 

best skill across diverse North American hydrologies in a one-year forecast competition

New models outperform traditional approaches

Head-to-head forecast performance

Nash-Sutcliffe Efficiency (measures skill; 1 = perfect)

Days ahead 1-3 4-10 6-10 1-10

HydroForecast 0.96 0.90 0.89 0.92

NOAA River Forecast Center 0.71 0.52 0.45 0.58

National Water Model 0.73 0.43 0.37 0.52

Long-term median -1.4 -1.4 -1.4 -1.4

Single site skill, spring 2020 - 2021

Winner in 23 of 25 categories in a 

yearlong competition

More accurate 8 days ahead than the leading 

US government forecast 2 days ahead

Learn more at https://hydroforecast.com

https://hydroforecast.com/
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Question:   If we don’t need a precipitation gauge weather station for 

streamflow forecasting –why does your forecaster need a wind/solar station 

at a project to predict energy output?  

Are the days of observations numbered, to be replaced with AI and 

simulation?   I think yes. 



Dynamic Line Rating: 
TLDR

Transmission? 
Transmission. 
Transmission!

14-Jun-2210



”... Transmission line ratings 

could be based on . . . 

forecasted . . . weather 

conditions . . . like wind, cloud 

cover, solar heating . . . to 

enable greater power line 

flows.”



Your Dashboard



Details of the forecast do matter.   

Meso/Microscale Coupling (for now).  

Super-resolution AI in the future?

Coming out of the pilot/lab.



Resource Adequacy. 
Can it be forecasted months in 
advance?
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Texas Wind Farm Seasonal Forecast Skill (% improvement over climatology).

Merra2 based index versus ERA5 (importance of data mining)

Sometimes you have skill . . .

Sometimes you don’t. 



These are issues we will be working on for 
the next decade(s).   Thank you.
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