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1. What is the EVS and 
why is it needed?
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What is the EVS?

Java tool for diagnostic verification
• Diagnose biases to improve models (‘offline’)

• Distinct from real-time verification (‘online’)

Types of forecasts/observations 
handled

• RFC ens. forecasts are mainly time-series

• Continuous numeric variables

• Issued at discrete locations (or areas)

• Any forecast lead time and frequency 
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Why is the EVS needed?

Had to be user-friendly (operations)
• 13 NWS RFCs, 4 use ensemble forecasts 

• They need a tool to test/justify ensembles

Had to be flexible, but user-oriented
• Flexible conditioning (e.g. flow when < 0ºC) 

• Metrics of varying detail (user-focused help)

Had to be simple to add new metrics
• Object-oriented and well-documented
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2. How does the EVS work?



How does the EVS work?
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Two methods of execution (on any OS)
• GUI and command line.  GUI is structured….

3. Verification (at specific locations)
• Specify locations, data sources, metrics etc.

5. Aggregation (across locations)
• Locations with certain common properties

3. Output (graphical and numerical)
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Metrics

Basic params. of selected metric

Details of selected metric.
Navigation

Three stages (tabbed panes)
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3. Example application



Ensemble flow forecasts
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NWS-ESP forecasts at “NFDC1”
• North Fork of the American River in CA (dam)

• Daily mean inflows forecast from 1979-2002

• 14 forecast lead days, 50 ensemble members 

Summary of verification results
• Reliable/discriminatory for moderate flow

• But: conditional biases effect low/high flows

• Illustrated with two ‘unconventional’ metrics



Spread-bias plots
• Measures reliability

• Similar to Talagrand

• Define interval of 
constant prob. W , on 
support of forecast, 
Y

• Count fraction of 
times obs., xo, falls in 
W  over n pairs

• Should be equal to 
width of W

• Repeat for all W ; plot 10
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Box plot of flow errors (day 1)
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Observed daily total precipitation [mm]
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Next steps

To make EVS widely used (beyond NWS)

• Paper for EMS.  Use in HEPEX Ver. Testbed

Current research (two examples)

1) Operational hydrology driven by extremes

• Visualization of “raw” errors (e.g. Bradley)

• Quantification of sampling uncertainties

7) Error source analysis (where to improve?)

• Hydrograph timing errors (X-wavelets)
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Additional slides
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Locations

Properties of selected location

Data sources

Output data

Verification parameters
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Aggregation units 

Common properties of discrete locations

Verification units 
(discrete locations)

Output data location
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Lead times available

Verification / Aggregation units 

Metrics for selected unit

Output options
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Metric name Quality attribute tested Discrete events? Detail

Mean error Ensemble mean (deterministic) No Lowest

RMSE Ensemble mean (deterministic) No Lowest

Correlation coefficient Ensemble mean (deterministic) No Lowest

Brier Score Lumped error score Yes Low

Brier Skill Score Lumped error score vs. climatology Yes Low

Mean CRPS Lumped error score No Low

Mean CRPS reliability Lumped reliability score No Low

Mean CRPS resolution Lumped resolution score No Low

CRPSS Lumped error score vs. climatology No Low

ROC score Lumped discrimination score Yes Low

Mean error in prob. plot Reliability (unconditional bias) No Low

Spread-bias diagram Reliability (conditional bias) No High

Reliability diagram Reliability (conditional bias) Yes High

ROC diagram Discrimination Yes High

Modified box plots Error visualization No Highest

Metrics available
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