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Where did land go? West towards MS River



Video documentary from interviews
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Research goal

• Quantify the land loss in the Hopedale and Delacroix regions
after the 2005 and 2008 hurricanes

 north of the MRGO
 saline outer marsh of Delacroix
 interior freshwater marsh

• Implications

Methodology

• Process C-CAP (Coastal Change Analysis Program) land cover data pre- and post-2005 hurricanes
• Develop pre-2005, post-2005, and post-2008 datasets;

 MSU dataset based on Landsat 5 TM
 Relatively cloud free
 Land and water delineated using Normalized Difference Water Index (NDWI)
and Normalized Difference Vegetation Index (NDVI) scheme

• Computed mean water coverage in eleven Areas Of Interest (AOI) for both datasets
• Perform significance tests using Wilcoxon rank-sum test

 0.15 > p ≥ 0.05, suggestive but inconclusive
 0.05 > p ≥ 0.01, moderately convincing
 0.01 > p ≥ 0.001, convincing
 p < 0.001, very convincing













Are wave heights enhanced near diversion during hurricane surge events?



Peak surge and wave heights for eleven AOIs



Reference: Howes et al., 2010, Hurricane-induced failure of low salinity wetlands, Proceedings of the National Academy

of the United States of America, 107(32), pp. 14014–14019.

From Howes et al. 2010



From Howes et al. 2010



Implications

• Results support a growing body of evidence (Mort and Barras 

2011; Howes et al. 2010) that the Caernarvon wetlands, while 

promoting biodiversity through salinity control, lack hurricane 

resilience.

• More info - Fitzpatrick, P. J., S. Bhate, Y. Lau, V. Anantharaj, S. 

Shean, Q. Chen, and K. Hu, 2012: Wetland loss associated with 

tropical cyclone storm surge near the Caernarvon freshwater 

diversion. Submitted to International Journal of Remote Sensing.

• Controversial issues related to floatants and shallow rooting being 

susceptible to storm surge. The return period for tropical events is 3-

7 years, so this is a recurring issue that must be addressed.

• Caernarvon has successfully restored salinity balances. How can 

storm surge vulnerability be addressed?



Critical comments
• Howes et al. 2010 (Proc. Nat. Academy of Sci.)

• “Vegetation in low salinity marshes is subject to shallower rooting”

• “Hurricane Katrina (waves)  produced shear stresses …..sufficient to cause widespread erosion of low salinity wetlands”

• Eugene Turner, LSU (from Responses of LA Marsh Soil and Vegetation to Freshwater Diversions Workshop, 23 February 
2011)

• “Nutrient enrichment (from the diversion) leads to lower root and Rhizome biomass, below ground production, organic accumulation, and soil strength”

• “Sustaining and restoring coastal marshes is more likely if they receive a lower, not a higher, nutrient load.”

• “Large river diversions into organic soils, an unproven restoration approach, may be causing wetland loss, not restoring them.”

• Andy Nyman, LSU (from Responses of LA Marsh Soil and Vegetation to Freshwater Diversions Workshop, 23 February 2011)

• “Bulk density is positively related to plant biomass; thus mineral sedimentation ….is indirectly important to accretion via vegetation growth.

• “….Bulk density of fresh marsh (0.07 g cm-3) is much less than …..saline marsh (0.24 g cm-3)

Supporters of status quo of Caernarvon

• Richard Raynie, OCPR LA Applied Coastal Engineering & Science Division (from Responses of LA Marsh Soil 
and Vegetation to Freshwater Diversions Workshop, 23 February 2011)

• Betsy caused similar erosion; system recovered

R. D. DeLaune, A. Jugsujinda, and G. W. Peterson, LSU (from Responses of LA Marsh Soil and Vegetation to 
Freshwater Diversions Workshop, 23 February 2011)

•“Using 137Cs dating and artificial marker horizons, increases in the rate of….accretion were measured….along….diversion”

•“Diversion….will enhance marsh accretion and stability…..slowing or reversing the wetland loss.”




