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MotivationMotivation

•• A tool for the investigation of A tool for the investigation of 
meteorological datasetsmeteorological datasets

•• Focus on model verifications, with credit Focus on model verifications, with credit 
for bold but perhaps inaccurate forecastsfor bold but perhaps inaccurate forecasts

•• Easy to useEasy to use



APL/UW  APL/UW  aMVTaMVT

•• WebWeb--hosted manipulation of UWME data hosted manipulation of UWME data 

•• SubmitSubmit--processprocess--notifynotify--review cyclereview cycle

•• In addition to gridIn addition to grid--wide verification, wide verification, 
decompose forecast errors into amplitude decompose forecast errors into amplitude 
and displacement componentsand displacement components



DimensionalityDimensionality

•• UWME SREF systemUWME SREF system
•• Up to 5 years, up to 2 runs per dayUp to 5 years, up to 2 runs per day
•• 12km/36km domains12km/36km domains
•• 8+ models, 20+ fields, 16+ taus8+ models, 20+ fields, 16+ taus
•• APL/UW has ~2TB of MM5 output dataAPL/UW has ~2TB of MM5 output data



aMVTaMVT: Input: Input



aMVTaMVT: Verification Summary: Verification Summary



aMVTaMVT: ‘Feature’ matching: ‘Feature’ matching



aMVTaMVT: Retrievable Results: Retrievable Results



Further processing?Further processing?

•• aMVTaMVT maintains experimental results, maintains experimental results, 
but…but…

•• Images are WYSIAYG…Images are WYSIAYG…

•• So aspects of the results (e.g. search 6So aspects of the results (e.g. search 6--
tuples) available for digital output into tuples) available for digital output into 
Matlab, R, etcMatlab, R, etc



Under DevelopmentUnder Development

•• Feature IdentificationFeature Identification

•• Rotation, DivergenceRotation, Divergence

•• Data formats: NetCDFData formats: NetCDF



Wider ApplicabilityWider Applicability

•• aMVTaMVT is essentially nonis essentially non--programmatic programmatic 
manipulation of gridded/matrix data setsmanipulation of gridded/matrix data sets

•• Transferable to other featureTransferable to other feature--based based 
comparisons (satellite imagery?)comparisons (satellite imagery?)



ConclusionsConclusions

•• Automated mesoscale verification is a Automated mesoscale verification is a 
useful ‘first step’ tool in the analysis and useful ‘first step’ tool in the analysis and 
comparison of forecast outputscomparison of forecast outputs

•• Spatial and/or temporal adjustments to Spatial and/or temporal adjustments to 
forecast features allow credit to forecasts forecast features allow credit to forecasts 
whose global performance score poorlywhose global performance score poorly



LinksLinks

•• http://mvt.apl.washington.eduhttp://mvt.apl.washington.edu

•• http://http://isis.apl.washington.eduisis.apl.washington.edu/extractor/ /extractor/ 
MM5DataExtractor.jspMM5DataExtractor.jsp

•• mailto:stuart@apl.washington.edumailto:stuart@apl.washington.edu

http://mvt.apl.washington.edu/
http://isis.apl.washington.edu/extractor/MM5DataExtractor.jsp
http://isis.apl.washington.edu/extractor/MM5DataExtractor.jsp
mailto:stuart@apl.washington.edu




aMVTaMVT: Error Decomposition: Error Decomposition



TechnologiesTechnologies

•• JavaJava

•• VisADVisAD

•• WebApp/HTTPWebApp/HTTP



Graphical View of Search Graphical View of Search 
Performance ??Performance ??



Feature Verification 1Feature Verification 1

•• Small box boundarySmall box boundary
•• Feature snaps wrong…Feature snaps wrong…



Individual ResultIndividual Result

•• Pic of 1 per run result, global Pic of 1 per run result, global 



Recent ImprovementsRecent Improvements

•• Absolute scaling of field differencesAbsolute scaling of field differences
•• Digital output for statistical processingDigital output for statistical processing
•• Results IndexResults Index
•• GeoGeo--registering of model outputregistering of model output



Typical (?) QuestionsTypical (?) Questions

•• Over the past 3 months, did ETA perform Over the past 3 months, did ETA perform 
better than GFS regarding 850mb better than GFS regarding 850mb 
geopotential height with Cent as a geopotential height with Cent as a 
reference?reference?

•• Is theIs the



FeaturesFeatures

•• Full grid comparisonsFull grid comparisons
•• SubSub--grid comparisons, with both spatial grid comparisons, with both spatial 

and temporal searchesand temporal searches
•• Composite and individual resultsComposite and individual results
•• Graphical, textual outputsGraphical, textual outputs
•• Retrievable resultsRetrievable results
•• SubmitSubmit--processprocess--notifynotify--view cycleview cycle



CoverageCoverage

•• UW Atmos Sciences ensemble dataUW Atmos Sciences ensemble data
•• APL uses subset of generated outputAPL uses subset of generated output
•• MM5 output format, need othersMM5 output format, need others
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