


Table 1. Independent and dependent variable predictors for fractional-water maps.

[Abbreviation of spectral bands and acronyms used: b1, blue; b2, green; b4, IR, infrared;
VIS, visible bands; PCA, principal components; ICA, independent components; GNDWI,

green normalized difference water index.]

Year Idependent variable Dependent variable
2004 | Landsat bands: 1 to 6 Water Index: PCA
Texture: Homogeneity (bands 1 to 6)
Principal Components: 2 to 6
Water Index: Braud
2006 | Landsat bands: 1 to 6 Water Index: Braud
Texture: Entropy (bands 1 to 6) (sum(VIS)-sum(IR))/(sum(VIS)+sum(IR))
Principal Components: 2 to 6
Water Index: GNDWI
2008 | Landsat bands: 1 to 6 Water Index: GNDWI
Texture: Variance (bands 1 to 6) (b4-b2)/(b4+b2)
Independent Components (log): 1 to 3
2009 | Landsat bands: 1 to 6 Water Index: GNDWI
Texture: Contrast (bands 1 to 6) (b4-b2)/(b4+b2)
Principal Components: 2 to 6
Water Index: GNDWI

Table 2. Evaluation indices for maximum Kappa coefficient of agreement.

PCC-percent correctly classified, AUC-area under the curve. All values are percentages.

Year | Threshold| PCC PCC water | PCCland | Kappa AUC | Commission | Ommission
2004 40 97.75 96.88 98.63 95.50 99.52 1.37 3.12
2006 35 99.64 99.52 99.76 99.29 | 99.73 24 48
2008 40 98.10 99.10 97.24 96.33 99.54 2.71 91
2009 51 99.31 99.46 99.14 98.62 99.52 78 .54

new water areas to be those new water areas that appear
after a storm and persist through time. They are the result of
direct removal of wetlands by storm surge and appear mostly
connected to existing bodies of open water, but also emerge in
marsh-fringing areas.

Temporary new water bodies are usually the result
of flooding and water entrapment in impounded areas,
removal or scouring of floating and submerged vegetation,
or are caused by water-level fluctuation due to tidal or
meteorological variations between images. Temporary new
water bodies usually revert to their original classification
(land) after a suitable period of recovery.

Land gain in the Delacroix area is mostly transitory
and is the effect of storm-debris deposition, displacement of
aquatic vegetation to different locations, drainage, seasonality,
or nitrate nutrient input. Most of the land gain observed along
rivers, canals, and beaches is a direct result of variations in
water levels caused by tidal or meteorological influences.

Hurricane Katrina made landfall on the eastern border of
the Delacroix study area on August 29, 2005. Many of the new

water areas (11.81 percent) created by this hurricane formed
around existing bodies of open-water. (fig. 3).

Extensive marsh scarring is evident in the numerous
elongated finger-like new water features in the west-central
part of the study area (fig. 3). At present, it is difficult to
distinguish between flooded marsh and marsh removed by
storm surge. The new land areas (5.60 percent) are largely
due to vegetation seasonality, drainage, or possible nitrate
pollution from the adjacent agricultural areas to the west or
the golf course to the north. Scarring, vegetation seasonality,
displacement, and probable nitrate pollution are apparent
in Big Mar, the impounded pond, and its vicinity in the
northwestern part of the study area (fig. 3, highlighted in
purple; fig. 4). Individual changes cannot be confirmed as
transitory or permanent until later in the time series.

Between September 2006 and March 2008, no extreme
storm events impacted the area. The changes that occurred
represent normal variability in a very dynamic environment
and were due to vegetation seasonality and water-level
fluctuation (tidal and meteorological) (fig. 5). Most of the new
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Figure 6. Change analysis map 2008—2009—Hurricane Gustav.
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Figure 7. Change analysis (A) map 2004-2009 and (B) interpretation chart.
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Figure 7. Change analysis (A) map 2004-2009 and (B) interpretation chart. ---Continued

land gain along waterways and beaches is considered to be the
result of temporary variations in water levels caused by tidal
or meteorological influences.

Saline marshes suffered far less hurricane damage
than their fresher counterparts. In fresh marsh vegetation,
seasonality has a considerable effect on land-loss variation,
obscuring hurricane impacts.

Estimation of permanent losses (or gains) due to
Hurricane Gustav cannot be made until the transitory impacts
are identified and quantified. However, it is expected that the
permanent losses will be relatively small, probably less than
1 percent of the area. Overall, 77 percent of the area remained
unchanged between 2004 and 2009, and over 11 percent of
the area was changed permanently by Hurricane Katrina (both
land gain and land loss). Less than 3 percent was affected,
either temporarily or permanently, by Hurricane Gustav.
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