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Cyclone Hazards:  

waves and storm tide 
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Waves and Swell 

MetEd Comet Program 

Wind and Wave forecasting 
https://www.meted.ucar.edu/training_course.php?id=8 

https://www.meted.ucar.edu/training_course.php?id=8
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Formation of Wind Waves 

Factors: Wind Speed, Fetch 
(~30deg),

 and Duration 
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At Sea:  

Evading the dangerous quadrant 

Modified from http://www.cruising.sailingcourse.com/weather.htm 
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Enhanced Ocean Wave situations 

1. Ongoing strong monsoon  
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Enhanced Ocean Wave situations 

2. Large wind field; Yasi (Qld); Lua (WA) 50 kn to 110, NT ï  
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Dynamic Trapped Fetch -15-20kn  

3. Trapped fetch in fast moving TC esp for Cooks, 

Tonga, NZ, Niue; 

COMET animation 

https://www.meted.ucar.edu/marine/mod2_wlc_gen/navmenu.php?tab=1&page=3-6-7&type=text
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Why makes TCs different wrt wave 

forecasting ? 

Models donôt adequately resolve the wind field ï resolution 

limitations; not usually intense; canôt resolve small scale 

wind variations  

Models canôt forecast TC intensity well enough 

 Complex interaction of waves depending on track direction and 

speed, intensity changes, size changes 

Can end up with a óconfusedô sea ï waves from different 

directions so very difficult for navigation  

Trapped fetch worst case scenario for wave growth. 

Models: EC (metconnect), GFS Wave Watch III, BoM ACCESS 
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Storm Surge and Storm Tide 
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Storm Tide terms? 

Storm surge 

Storm tide 

Wave Setup 

Wave runup 

HAT 

LAT/CD 

AHD (MSL) 

Astronomical Tide 



11/32 

Storm Surge height depends upon: 

The Wind Stress on the surface, piling up the water  

This is related to the intensity of the TC, the forward speed of the TC 

and the extent of the strong winds. 

The angle at which the TC crosses the coast. The more head on 

the angle, the higher the surge (however, particular angles can lead 

to local zones of enhanced surge in narrow inlets and bays). 

The shape of the sea floor. The surge builds up more strongly if 

the sea bed at the coast is shallow.  

Coastline shape Bays, headlands and offshore islands can funnel 

and amplify the storm surge.  
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Storm Tide depends upon : 

the timing of the crossing compared to the astronomical tide 

plus any other residual effects (SST/ENSO/coastally 

trapped waves) and freshwater flooding near river-mouths 

 


