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Tropical Cyclone occurrence

North Indian Ocean Tropical Cyclones split 
1:4 between Arabian Sea and Bay of Bengal
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Coastal Cyclone Vulnerability



Cyclone Nargis, Cat. 1 (28 April 2008) 



N iNargis 
Cat. 4Cat. 4

2. May 2008 



Cyclone Nargis Rainfall 



Cyclone Nargis MODIS flood areas



Cyclone Nargis Fatalities >138k





Cyclone Nargis storm surge survey
A t 2008August 2008



Yangon River Embankments



Cyclone Nargis storm surge survey
A t 2008August 2008



Aya – 150 m land loss



Aya – water wells scoured



Aung Hlaing – 1m erosion



Pyinsalu – Govt. Reconstruction



Coastal Cyclone VulnerabilityLocal Reconstruction / VulnerabilityCoastal Cyclone Vulnerability



Pyinsalu – Volunteers









Pyinsalu – 5m storm surge



Cyclone Nargis storm surge survey
A t 2008August 2008



Kyauk Ka Latt – 4.5m storm surge



Nargis Storm Surge Measurements
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Mangrove Coverage and Land Use 
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Mangrove Reforestation – Khao Lak



Mississippi Delta Land Loss
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Storm Surge Modeling – SLOSH (NOAA)
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Mississippi Barrier Islands

Cat Island



Mississippi Barrier Islands

West & East Ship Islands



Storm Surge / Wave effects on Trees



Breach – Dauphin Island, AL





Erosion – Dauphin Island AL



Deposition – Dauphin Island AL



Deposition – Dauphin Island AL



Storm Surge Damage Trimline
No Wind Damage!

Biloxi – Mississippi



Casino washed ashore – Biloxi, MS



Gulfport - Mississippi 



Storm Surge Damage Trimline

Gulfport – Mississippi



Storm Surge Damage Trimline

Gulfport – Mississippi



Bay St. Louis, MS



Erosion / Depostion – Bay St. Louis, MS



Uplift on Structures

H 90 B id O S i MSHwy 90 Bridge  – Ocean Springs, MS
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New Orleans Flooding



Conclusions
• Cyclone Awareness and Education
• Palm Trees are ineffective• Palm Trees are ineffective
• Mangrove Belt Reforestation
• Land Use, Planning and Management 
• Flood zones and Vulnerability Mapsy p
• Relocation of most vulnerable Villages
• Critical Infrastructure Cyclone Safe• Critical Infrastructure Cyclone Safe
• Building Codes / Cyclone Shelters
• Multi-hazards (land loss, tsunami, sea level)



Questions?


