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Limitations and Research Needs for Verification in the NWSRFS

“Unlike meteorological forecasts, little is known about 
hydrologic forecasts and actual river forecast skills”

Limitation and Research Needs for ESP

“The AHPS approach to quantifying 
uncertainties in operational forecasts 
must be articulated”



Center for Hydrometeorology and Remote Sensing, University of California, Irvine

ObjectivesObjectives

• Identify suitable measures for real-time ESP forecast 
verification

• Propose operational procedure for ESP forecast 
verification

• Propose examples of possible screens that can be 
integrated into the system
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Focus on Forecasters
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Examples SiteExamples Site
Le Sueur River Near Rapidan MN 
[RPDM5] (USGS station 05320500)
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Forecasting Period and WindowsForecasting Period and Windows

Hindcasts: 1953-1993 45 Years
Ensembles:1952-1953 46 Ensembles
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ProcedureProcedure
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Exploratory Approaches; The Ensemble PlotsExploratory Approaches; The Ensemble Plots
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Multiple Forecasts Multiple Forecasts 
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Multiple ForecastsMultiple Forecasts
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Consistency: Error and SpreadConsistency: Error and Spread
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Normalized Error/Spread PlotNormalized Error/Spread Plot
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Larger Data Set: All Ensembles ConsideredLarger Data Set: All Ensembles Considered
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Verifying Data Augmentation: Multiple DaysVerifying Data Augmentation: Multiple Days

What is a 
reasonable 
forecast 
variable
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Distribution oriented measuresDistribution oriented measures
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where fi is the probability forecast, and αi is the initial condition. 
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Reliability/Resolution DiagramReliability/Resolution Diagram
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Random ForecastRandom Forecast
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Real Forecast (Augmented 15 Days)Real Forecast (Augmented 15 Days)
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The Attribute DiagramThe Attribute Diagram



Center for Hydrometeorology and Remote Sensing, University of California, Irvine

Attribute Diagram for Random ForecastAttribute Diagram for Random Forecast
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Thresholds and Probability Range Selection Thresholds and Probability Range Selection 
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All thresholds together (Also applicable to individual thresholds)All thresholds together (Also applicable to individual thresholds)
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ROC CurveROC Curve
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Combining InformationCombining Information
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Screen Shot (15 days)Screen Shot (15 days)
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For smaller Data SetFor smaller Data Set
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Other Measures (Bradley 2004, Hashino, 2003)Other Measures (Bradley 2004, Hashino, 2003)
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NWSRFSNWSRFS
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Forecasting is a Demanding TaskForecasting is a Demanding Task
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Operational VerificationOperational Verification

Wells, 2005. The objective of administrative verification of 
deterministic river stage forecasts is to determine:

1.How does the performance of the actual forecasts 
compare to the performance of persistence forecasts?
2.How does the forecast performance change with lead time
3.How does the forecast skill change with time

For ESP, No archive of  forecasts exist  because of:
(1)Recent implementation and continuing evolution of ESP 
procedures at RFCs
(2)Lack of archival procedures of actual ESP forecasts in 
their numeric (ensemble) format.
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Towards a New AHPA (NRC, 2006)Towards a New AHPA (NRC, 2006)

While the Inclusion of a verification 
subcomponent in AHPS NWSRFS is 
recommended, there is a pressing need 
for a long-term strategy and 
maintenance of forecast archive for 
future verification and NWSRFS 
evaluation
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Possible StructurePossible Structure
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