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o Sea, Lake, and Overland Surges from Hurricanes 
o A computerized numerical model developed by the 

National Weather Service (NWS) to estimate storm 
surge heights (and winds) resulting from historical, 
hypothetical, or predicted hurricanes 

SLOSH 
 



o SLOSH does include: 
– Flow through barriers/gaps/passes 
– Deep passes between bodies of water 
– Inland inundation (wet/dry cell) 
– Overtopping of barrier systems, levees, and roads 
– Coastal reflection (coastally trapped Kelvin waves) 
– Astronomical tides 

 
o SLOSH does not include: 

– Breaking waves/wave run-up 
– Normal river flow and rain 

SLOSH 
Strengths and Limitations 

 



SLOSH Grids 



hurricanes.gov/surge nhcsurge.ideascale.com 

o All storm surge models are STRONGLY dependent on 
the accuracy of the meteorological input 

o Meteorological uncertainty will dominate over storm 
surge model specifications (physics, resolution, etc) 

o Different vertical datums/reference levels 
o Storm surge is only one component in the real water 

level rise  
 

 
Total water rise = surge + tides + waves + freshwater flow 

 

Forecasting Storm Surge 
 



Hurricane Advisory – Approximately 12 hr. before landfall 

NHC TRACK ERROR 12 hr. OUT 

133 mph, 933 mb. 



Rmax=25 mi 
(forecast) 

Surge Based on NHC   -12 hr. Advisory 



Actual Hurricane Track 30 mi. E of  -12 hr. Advisory Forecast Track 

TRACK FORECAST 

ACTUAL TRACK 

133 mph, 933 mb. 



Rmax=40 mi 

Surge Based on NHC Storm Best Track  



The Perils of Not Accounting for Uncertainty 

Must use ensemble approaches 
Don’t put all your eggs in one basket! 



hurricanes.gov/surge nhcsurge.ideascale.com 

MEOWs 

Maximum Envelopes Of Water 

 

MOMs 

Maximum Of the MEOWs 

 

P-Surge 

Probabilistic Storm Surge 

 

Ensemble Guidance 
 

Pre-Computed 
Storm Surge 
Simulations 

Real-Time 
Storm Surge 
Simulations 



P-surge 
Probabilistic Storm Surge 



hurricanes.gov/surge nhcsurge.ideascale.com 

o Storm surge probabilities based on NHC official advisory  
o Available roughly 48 hours prior to arrival of TS winds 
o Accounts for meteorological uncertainty in: 

– Track / landfall location 
– Size 
– Forward speed 
– Intensity 

o Uncertainties based on historical errors 

o Version 2.0 (2014) also accounts for the tide and is 
above ground level 

Probabilistic Storm Surge (P-Surge) 
 



Probabilistic Storm Surge (P-surge) 
Multiple Tracks and Landfall Locations 

 

Hurricane Irene 
Advisory #22 
 
        Forecast Track 
        Alternate P-surge Tracks 



 
 

Forward Speed: Fast, Medium, Slow  
 

Intensity: Strong, Medium, Weak 

Size: 

Probabilistic Storm Surge (P-surge) 
Multiple Tracks and Landfall Locations 

 

Small, Medium, Large 



Psurge2.0 



Rmax=25 mi 
(forecast) 

Deterministic SLOSH run 
shows limited surge threat to 
Pensacola area 

Surge Based on NHC   -12 hr. Advisory 



Probabilistic product shows 
considerable surge threat to 
Pensacola area 



Actual storm caused highest 
surge in Pensacola area 



Storm Surge Decision Support Wedge 



Experimental Potential Storm Surge 
Flooding Map 



NHC Experimental Inundation Graphic 
o Which product will drive inundation 

o Experimental psurge2.0 (includes tides) 
o 10% Exceedance 

o Grids 
o Latest SLOSH basins updated to NAVD88 

o Topography/DEMs 
o NOAA CSC Sea-level rise DEM 

o Resampled to smoother resolution 
o Augmented with USGS NED  

o Processing 
o Locally using ArcGIS for Server and Desktop 
o Working toward leveraging NWS integrated 

dissemination program (IDP) for 2015 season 



SLOSH Grids 





 
  

 
  

  

















Viewable in Google Map Interface  



Takeaways  

o Available during the 2014 hurricane season 
experimentally via the NHC website 
o No data dissemination during experimental phase  

(no shapefiles) 
 

o Interactive map with zoom capability that is available 
roughly 20-30 min after P-Surge 2.0 
 

o SLOSH P-Surge 2.0 post-processed to produce a user-
friendly graphic of potential storm surge depth 
 

o Marketing/outreach efforts underway 
– Fact sheets, examples, website, video, etc. 
 



New Storm Surge Fact Sheets 
 are Available for Outreach 

 

Two public fact sheets are available, also one for emergency managers and for 
media professionals.  Available at:  www.nhc.noaa.gov/surge/resources.php 
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