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Mining imagery archives to improve weather forecasts

Four decades of machine learning for land cover classification

Mining imagery archives to connect events to impacts

Factor Multiplicity - Cyclone impacts in coastal Bangladesh

New opportunities in the near-term future
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Cyclones- Correctly Classified Fronts - Correctly Classified

False Positives





Incorporates nonlinear relationships between arbitrary predictor variables and forecast distribution parameters
Outperforms traditional parametric methods - and provides information on nonlinear relationships among variables.



M. Caetano, ESA 2009



Meta-analysis of 6771 publications (1976-2012) of land cover classification
Almost all classification methods could be considered some form of machine learning
Variability of accuracy for most methods is greater than differences among methods

Yu et al.,  IJRS  2014

Classification Methods & Accuracy

Self-reported accuracy often based on subjective visual interpretation of imagery



All (N=443) Landsat Only (N=256)

Yu et al.,  IJRS  2014

What Influences Classification Accuracy?
Self-reported accuracy shows no significant increase since 1976 

Accuracy distribution may say more about analysts than methods

Self-reported accuracy shows no significant scale-dependence
Lower tail of accuracy distribution sensitive to classification complexity  - and N.
Upper tail of accuracy distribution sensitive to analyst confirmation bias



Multiplicity:  No single factor consistently explains cyclone casualties



Cyclone Aila  2009
Westward landfall drove onshore winds,higher storm surge & flooding
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Unusually high wind speed causes identifiable mangrove defoliation and crop damage
Cyclone Sidr 2007
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Hyperspectral Imaging
Visible to Shortwave Infrared reflectance spectra resolve distinct molecular absorption features
Allows for mapping of soil composition & moisture, vegetation health, leaf water content & moisture stress, N content...

       NASA  AVIRIS 
Airborne Visible Infrared 
Imaging Spectrometer

224 channels x 10 nm
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High Frequency Revist Satellite Constellations
Temporal evolution of visible+infrared spectral characteristics allow process mapping

SpectroTemporal feature spaces are higher dimensional, more complex and more strongly
 clustered than spectral feature spaces.  High dimensional characterization of change patterns


