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Model Grids

Blumberg et al. 1999

SIT Grid

SBSS 
Grid

NOAA ET Grid

SUNY-SB Realtime MM5 Domains

MM5 36 km,12 km and 4 km nested model domains.
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Regional topography 
and flooding zones

Minor
Major

The 50-year distribution of storm surge heights (above mean high water -
MHW) > 0.5 m at the Battery, NYC since 1958. The minor and major 
surge events are identified as those surge heights 0.6-1.0 m above MHW 
and > 1.0 m above MHW, respectively. 
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Real-Time Modeling Systems
• All three models use different ocean models and atmospheric 

forcing.
Storm Surge Forecasting Systems

Institution Atmospheric Forcing Ocean Model Start Time
Stony Brook 5 MM5 / 3 WRF members ADCIRC 0000 UTC

Stevens Institute of Technology NCEP - NAM model Princeton Ocean Model 12:00 AM

NOAA NCEP - GFS model NOAA Extratropical Storm Surge model 0000 UTC

• Stony Brook Storm Surge Model (SBSS) uses 5 MM5 

and 3 WRF members
Stony Brook Storm Surge Model Atmospheric Ensemble Members
Members Model Microphysics PBL Scheme Radiation Initial Condition Cumulus 
9a MM5 Simple Ice MRF Cloud Radiation WRF-NMM Grell

BMMY MM5 Simple Ice MY CCM2 GFS Betts Miller 

GRBLK MM5 Simple Ice Blackadar CCM2 NOGAPS Grell

K2MRF MM5 Reisner MRF Cloud Radiation GFS Kain Fritsch

K2MY MM5 Simple Ice MY CCM2 Canadian Model Kain Fritsch

221 WRF Ferrier YSU RRTM WRF-NMM Kain Fritsch

GFS WRF Ferrier YSU RRTM GFS model Grell

NOG WRF WSM3 YSU RRTM NOGAPS Betts Miller

Fig. 1: Domain-wide and regional  storm surge for Hurricane Floyd Sept 
1999
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SBSS-predicted maximum surges 

associated with Hurricane Irene 28 

Aug 2011.

Resolution Issues

• Resolution vs. speed
• Stakeholder requirements
• What are the limits?
• How much is too much?
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Motivation for Storm Surge Ensembles
MM5 (GRMRF)-NAM WRF(GRYSU)-GFS
0000 UTC April 16th, 2007 – SLP (contour), Temp (shaded) and wind

WRF-GFS

MM5-NAM

OBS

Surge Mean Errors
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NOAA-ET

ALL
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NOAA-ET
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Potential Wave Impacts

Daily Averaged Significant Wave Height, m
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Reliability Diagram
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Fig. 23
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Fig. 28: Hudson Watershed Gauged Streamflows
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Based on 7-16 global climate models and 3 emissions scenarios. Data from 
National Weather service (NWS) and National Oceanic and Atmospheric 
Administration (NOAA). “Rapid ice-melt scenario” is based on acceleration of 
recent ice melt in Greenland and West Antarctic ice sheets and paleoclimate 
studies. Source: Horton, R., V. Gornitz and M. Bowman (2010).
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The End


