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NYHOPS 3D 125-member Ensemble linked 
to offshore SNAP & HYDRO-river ensembles

Meteorological Forcing

Ensemble members

GEFS                       (21)

ECMWF-ENS          (51)

CMC         (21)

SREF                        (26)

Deterministic members

NAMx2,GFS(+e),
RU-WRF, ECMWF-HRES.



Integrated Prediction Framework



Practical Application



www.stevens.edu/SFAS



Local Scale Application-Irene 
Reforecast
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Theoretical Work



Forcing Model Inter-comparison 
(Georgas et al., 2016)
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Best hindcast-trained weighted-averaging technique?

Pairwise t test on -48hrs and -72hrs forecasts before Sandy shows:
* No statistically significant difference among hindcast-based averaging methods.

• Bayesian modeling averaging

• Weight by correlation coefficient

• Weight by Root-square mean error

• All methods performed equally well! 
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Ensemble 
mean 

underestimates 
peak surge

Creation of 
phase-aware 

ensemble 
forecasting 

Detailed 
comparisons 

using 
reforecasts

Operationalize

Latest Theoretical Work: The Road to Better 
Forecasts 
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Phase-aware 
mean better 

predicts 
peak

Bridgeport

Ensemble members are based on GFS 
meteorological forcing 
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Sandy forecasts 
across 8 
stations and 3 
lead times

Under-spread

Still under-spread but 
better



Peak Error Comparison
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Phase-aware mean 
performs better than the 
ensemble mean, 
especially for forecasts 
three days out

Error using ensemble mean 
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Summary

• Stevens Institute’s integrated prediction framework 

consists of inland and coastal flood forecasts, 

regional to local-scale modeling, and spatial 

inundation mapping

• New statistical methods are being developed to 

provide better ensemble forecasts

• Future work will include the application of phase-

aware ensemble forecasting to forecast 

hydrographs 
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