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Generic Image Endmembers

Souza Jr. et  al. (2005), RSE















Pre-Katrina: GV, NPV, Soil+ Post-Katrina: GV, NPV, Soil+

ΔNPV: change in wood, CWD, 
and litter reflectance

Hurricane Katrina Impact in the Pearl River Basin

A

Stratified random sampling of hurricane tree mortality impact using ΔNPV 
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remote sensing metric (ΔNPV)

Mapping hurricane Katrina impact at a regional scale: 
linking field ecology and remote sensing

A Stratified random sampling of hurricane 
tree mortality impact using ΔNPV 



A
B

• 320 million trees dead or severely damaged – 100 Tg C of dead wood
• Annual net U.S. forest tree carbon sink = 100 Tg C
• Novel biological climate feedback hypothesis: Increasing CO2, stronger 
storms, more dead trees, elevated ecosystem respiration, increasing CO2.  



8/29/07Z KATRINA Surge (ft) 



8/29/10Z KATRINA Surge (ft) 



8/29/11Z KATRINA Surge (ft) 



8/29/12Z KATRINA Surge (ft) 
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8/29/14Z KATRINA Surge (ft) 



8/29/15Z KATRINA Surge (ft) 



8/29/16Z KATRINA Surge (ft) 



8/29/17Z KATRINA Surge (ft) 



8/29/20Z KATRINA Surge (ft) 



8/29/23Z KATRINA Surge (ft) 



Maximum Surge Values (ft)
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Summary
• Hurricane Katrina caused death and severe structural damage 

to ~320 million trees over an area the size of Maine. 

• Katrina produced a “dead wood” flux equivalent to the net 
carbon gain by all U.S. forests in one year.   

• LEAG-funded effort (yet to be published) to separate the 
effects of wind and storm surge in explaining variability in 
coastal forest disturbance variability.

• NICCR experiment to explore effects of storm surge and sea 
level rise on coastal ecosystems (forested wetlands and 
marshes)

• LEAG-funded project to explore how flooding height and 
salinity effects species composition within the enclosures
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