Data Assimilation

Diffusion Forecast

El Nifo

o0 000 000
DATA ASSIMILATION
» Estimate state/parameters from noisy observations
» Requires noise statistics (typically unknown)
» Adaptive data assimilation:
» Estimates noise statistics ‘online’
» Compensates for model error
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Diffusion Forecast

KALMAN-TAKENS FILTER
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Filtering without a model or partially known model
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DIFFUSION FORECAST

» Forecast is entirely data driven (model free)
» Predicts a probability distribution
» Estimates probabilities of extreme events

» Also used to correct model error

Diffusion Forecast
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B., Harlim, and Giannakis (Physical Review E, 2015)
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MANIFOLD LEARNING = CUSTOM ‘FOURIER’ BASIS

» Optimal basis: Minimum variance A; = E[(y;, S¢/)q]
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DIFFUSION FORECAST EXAMPLE

No Model Perfect Model

Diffusion Forecast Ensemble Forecast
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FORECASTING THE EL NINO INDEX

Sea surface temperatures (SST) in the Nino indices:
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Index: 3-month running average SST anomaly
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FORECASTING THE EL NINO INDEX

El Nino Index
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13-MONTH FORECAST
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El Nino Index
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El Nino = Index > 0.5 La Nina = Index < —0.5
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