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HURRICANES 101: 

For the Prudent Mariner 





NATIONAL HURRICANE 

CENTER 

www.nhc.noaa.gov 





Forecast 

period 

(hours) 

 Probability 

Circle  

(miles) 

12 41 

24 68 

36 91 

48 113 

72 165 

96 219 

120 275 







WINDS: 74 to 95 mph  

    (64 - 82kts) 
  
DAMAGE: 
 
BRANCHES DOWN 
 
POWER LINES 
 
ROOF AND SIDING 
 
COASTAL FLOODING 
 
MINOR PIER DAMAGE 
 

CATEGORY 1 

 IRENE 2011 



WINDS: 96 to 110 mph 

     (83 – 95kts) 

 

DAMAGE:  

TREES BLOWN DOWN 

 

BUILDINGS DAMAGED 

 

COASTAL FLOODING 

CATEGORY 2 

 FLOYD 1999 



WINDS: 111 to 129 mph 

      (96 – 112kts) 

 

DAMAGE: 

TREES BLOWN DOWN 

 

MOBILE HOMES DESTROYED 

 

INLAND FLOODING 

  

SHORELINE EVAC REQUIRED 

 
  

CATEGORY 3 

 KATRINA 2005 



WINDS: 130 to 156 mph 

    (113 – 136KTS) 

      

DAMAGE: 

ALL TREES DOWN 

ROOFS BLOWN OFF 

MOBILE HOMES GONE 

INLAND FLOODING 

EVACUATIONS 

CATEGORY 4 

  HUGO 1989 



  

WINDS:  >157 mph 

     (>137KTS) 

  

DAMAGE: 

 

CATASTROPHIC DAMAGE 

BUILDING FAILURES 

SHORELINE STRUCTURES 

DESTROYED 

 

AUG 16, 1969 

CATEGORY 5 

CAMILLE 1969 













TROPICS 

Large Sparsely Uninhabited Area (30N-30S) 

Data Sparse Region 

Weak Pressure and Temperature Gradients 

Weak Vertical Velocity Gradients 

No Synoptic Features 

Air-Ocean Coupling 





Hurricane Requirements: 

1. SST  and MLD (26.5 oC. and 60 m.) 

2. Weak Vertical Wind Shear (<15kts) 

3. Mid-Tropospheric Humidity 

4. Divergent Upper Troposphere 

5. Low Level Positive Relative Vorticity 

6. Potentially Unstable Troposphere  
(E< 10o K between 1000mb and 500mb) 

7. Earth’s Vorticity (>3o north Latitude) 



HURRICANE OPHELIA  

DRY AIR ENTRAINMENT 

11 SEP 2005 70 KTS 15 SEP 2005 75 KTS 



SAHARAN AIR LAYER 



Schematic Hurricane Structure 





Wind pressure radial profiles 









HURRICANE 

HUNTERS-NOAA 



RECONNAISSANCE FLIGHT PATH 

Aircraft “ALPHA” 

Pattern 



Numerical Models 

Computer simulations of the  atmosphere. 

Computer solutions of fluid dynamics equations, 

equation of state, cumulus parameterizations and 

air-sea interactions. 

Computers ingest observations, perform 

calculations and provide forecast data. 

FLAVORS: 

GLOBAL,  REGIONAL, INTENSITY 
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HURRICANE OPHELIA 2005 



JUNE 

SEPTEMBER 



Questions? 


