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Methodology

The U.S. Geological Survey (USGS) assessed changes in land and water
coverage in coastal Louisiana within two months of Hurricanes Katrina and
Rita (Aug. 29 and Sept. 24, 2005, respectively) by using Landsat Thematic
Mapper (TM) satellite imagery. The purpose of this study is to provide
preliminary information on land-water area changes in coastal Louisiana
shortly after both hurricane landfalls and to serve as a regional baseline for

between comparison dates. (The user is cautioned that these references to
net changes in land area are subject to the data limitations described herein
and that they merely capture snapshots of two points in time.)

Comparison of the 2004 and 2005 imagery showed a total increase in
water area of 300 mi? (777 km?), but this measurement includes 83 mi?
(214.97 km?) of flooded lands consisting of flooded burned marsh and

Both hurricane surges caused shears in stable marsh areas that were
often associated with the expansion of existing small ponds but were also
observed in areas of contiguous marsh where vegetation was either partially
or completely removed.

The surge-induced flooding present in the Chenier Plain in the fall of 2005
prevents definitive quantitative comparison with historical changes, although
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monitoring wetland recovery following Hurricanes Katrina and Rita. flooded agricultural and developed areas occurring after the hurricanes. some areas where marsh material was removed by storm surge could be future implications: U.S. Geological Survey Open-File Report 2005-1216, IVI erme nta u
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provided multiple Landsat images of coastal Louisiana that were acquired decrease in land) is 217 mi? (562 km?). (Direct correlations of land and mi? (161 km?) between 2004 and 2005 in the Mermentau basin reflects some .

immediately before and after the hurricane landfalls. Land-water conditions water area changes are assumed.) decreases in land area directly caused by Hurricane Rita's surge. This area Te C h e / Ve rmi I 10N

before the storms were represented using imagery acquired between October
13 and November 7, 2004. A series of seven Landsat TM scenes acquired
between October 16 and October 25, 2005, provided a snapshot of land-
water area changes after the storms.

The coastwide 217 mi? (562 km?) area of new water occurring after the
hurricanes contains: (1) land losses that may be permanent, caused by direct
removal of wetlands by storm surge, and (2) transitory water area increases
caused by the following: (a) remnant flooding of marsh and impounded

also included persistently high water levels in some places that precluded
their definitive identification as either flooded marsh or as marsh removed
by storm surge.

Estimation of permanent losses cannot be made until several growing
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A standard methodology established in the Louisiana Coastal Area (LCA)  areas, including agricultural and developed areas, (b) removal of floating seasons have passed and the transitory impacts of the hurricanes are
Study (Barras and others, 2003) and in Morton and others (2005) was used and submerged aquatic vegetation, (c) scouring of marsh vegetation, and (d)  accounted for. Te re b onne ___
to classify land-water conditions and identify changes between 2004 and water level variations caused by normal tidal and meteorological variation
2005. According to Louisiana coastal use regulations (LOSR, 2002), fast- between images. The new land occurring after the hurricanes contains land Barras, J., Beville, S., Britsch, D., Hartley, S., Hawes, S., Johnston, J., B 9 I’at 9 I‘I 9
lands are developed and agricultural areas surrounded by levees that are gains caused by the following: (1) wrack deposition, (2) rearrangement of Kemp, P., Kinler, Q., Martucci, A., Porthouse, J., Reed, D., Roy, K., Sap-
generally considered non-wetlands; thus, they were excluded from the trend  existing marsh areas moved by storm surge, (3) aquatic vegetation that is kota, S., and Suhayda, J., 2003, Historical and projected coastal Louisiana
analysis in the LCA Study. Likewise, they are not included here in calcula- possibly misclassified, and (4) water level variations caused by normal tidal ~ land changes—1978-2050, Appendix B of Louisiana Coastal Area (LCA), P o) ntc h a rtr a | 1 Lake Maurepas

tions of net land area change shown on the graph and in the tables. Fast-
lands comprise 1,670 mi?* (4,325.30 km?) of the 14,588 mi? (37,782.92 km?)

and meteorological variation between images. These transitory gains and
losses are included in calculations of net land area change.

Louisiana Ecosystem Restoration Study: U.S. Geological Survey Open-File
Report 2003-334, 39 p., http://pubs.er.usgs.gov/usgspubs/ofr/ofr0334,

Pearl River Basin

included in the entire LCA. The portion of the LCA used in this analysis The distribution of new water areas after Hurricanes Katrina and Rita accessed September 16, 2006. B reton S oun d BT 3 P h - B .

(excluding the fastlands) is, thus, 12,918 mi? (33,457.62 km?). varied coast wide but followed a similar pattern in the southeastern and MississIPP ‘ .\go“(\ 0 ntC d rtra N asin
The portrayal of hurricane impacts on the map is based on interpretation southwestern portions of Louisiana. Shears were often located in marshes Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA), . | ake Pontchartrain Louisiana ' é\%S\QQ

of satellite imagery that was verified by several aerial assessments of fringing areas where land area decreased from 1956 to 2000 (Barras and 1993, Reports: Louisiana coastal wetlands restoration plan: Lafayette, La., P ed I’| R Iver W

impacted areas and by limited field investigations. The map depicts all gains
or losses that occurred within the comparison interval. The tables, however,
list net area changes only and do not account for gross gains and losses

others, 2003), but they also occurred in historically stable areas such as in
the upper Breton Sound basin, the lower Pearl River basin, the marshes
bordering the east bank of Freshwater Bayou (in the southwestern
Teche/Vermilion basin), and the marsh just north of Johnsons Bayou and
south of the Sabine National Wildlife Refuge in the Calcasieu/Sabine basin.

U.S. Geological Survey, National Wetlands Research Center,
http://www.lacoast.gov/reports/cwcrp/1993/index.htm, accessed August 9,
2006.
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Table 1. 2004 Land-Water Area
Basin Coastal Total Calcasieu/Sabine Mermentau Teche/Vermilion Atchafalaya Terrebonne Barataria M'SS'SDS;FI’,E‘;' River Breton Sound Pontchartrain Pearl River ()
: Grand Isle
Period Class Mi? Km? Mi? Km? Mi? Km? Mi? Km? Mi? Km? Mi? Km? Mi? Km? M? Km? Mi? Km? M? Km? Mi? Km? .
Land] 5,923 15,340.57 631 1,634.29 844  2,185.96 487 1,261.33 221 572.39 1,291 3,343.69 1,080 2,797.20 132 341.88 291 753.69 893 2,312.87 53 137.27 : Timbalier Bay . .
Fall 2004 Caillou Lake
Water| 6,995 18,117.05 289 74851 316  818.44 544  1,408.96 212 549.08 1,086 2,812.74 872 2,258.48 498 1,289.82 655 1,696.45 2,502  6,480.18 21 54.39 B arataria B aSin w
Totals| 12,918 33,457.62 920 2,382.80 1,160 3,004.40 1,031 2,670.29 433 1,121.47 2,377 6,156.43 1,952  5,055.68 630 1,631.70 946 2,450.14 3,395 8,793.05 74 191.66 pass L0
>|Z
Table 2. 2005 Land-Water Area Gulf of Mexi s 3
. . . .. . Mississippi River : , LIROIRIVIEAICO lerrebonne Bay e 8
Basin Coastal Total Calcasieu/Sabine Mermentau Teche/Vermilion Atchafalaya Terrebonne Barataria Delta Breton Sound Pontchartrain Pearl River o) 5
- NED West Bay
Period Class M2 Km? M2 Km? M2 Km? Mi2 Km? M2 Km? Mi2 Km? M2 Km? M? Km? M2 Km? M? Km? M2 Km? : ol <
Land| 5,623 14,563.57 603 1,561.77 708 1,833.72 479  1,240.61 YAV 549.08 1,272 3,294.48 1,062 2,750.58 114 295.26 250 647.50 874  2,263.66 49 126.91 Te fre b onne B dasSin Port Fourchon NS
Fall 2005 Water| 7,212 18,679.08 311 805.49 378 979.02 549  1,421.91 221 572.39 1,105 2,861.95 890 2,305.10 516 1,336.44 696 1,802.64 2,521  6,529.39 25 64.75 8 =. lsi‘jg‘g;y
Flooded Burned Marsh 43 111.37 2 5.18 41 106.19 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 W 3
Flooded Ag/Pasture Impoundment’ 40 103.60 4 10.36 33 85.47 3 1.71 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 dé%
X Totals| 12,918 33,457.62 920 2,382.80 1,160 3,004.40 1,031 2,670.29 433 1,121.47 2,377 6,156.43 1,952  5,055.68 630 1,631.70 946 2,450.14 3,395 8,793.05 74 191.66 Fast Bay 2
Based on imagery review of new water areas occurring within the “other land” class of Chabreck and Linscombe’s marsh community types (unpub. data, 2001). 3%3’
A . . . - - .
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Table 3. 2004 to 2005 Net Land Area Changes
Basin Coastal Total Calcasieu/Sabine Mermentau Teche/Vermilion Atchafalaya Terrebonne Barataria M'SS'SDS;?,:: e Breton Sound Pontchartrain Pearl River 2005 |_ d
: din
Period Class M Km? M Km? M2 Km? M Km? M2 Km? M Km? M2 Km? M2 Km? M2 Km? M2 Km? M2 Km?
Net Land Area Change| -300 -777.00 -28 -72.52 -136 -352.24 -8 -20.72 -9 -23.31 -19 -49.21 -18 -46.62 -18 -46.62 -41  -106.19 -19 -49.21 -4 -10.36 2005 Water
O F = I R 200 6 1 27 4 Fall 2004 - Fall 2005 Flooded Burned Marsh 43 111.37 2 5.18 41 106.19 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- - Flooded Ag/Pasture Impoundment’ 40 103.60 4 10.36 33 85.47 3 1.71 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 : . .
p e n I e e p O rt Adjusted Net Land Area Change”| 217  -562.03 22 -56.98 62 -160.58 5 1295 9 2331 19 4921 18 -4662 18 4662 4 -106.19 19 4921 4 1036 ¢ Fastlands: Agricultural, developed, and upland areas surrounded by levees that are generally considered non-wetlands (LOSR, 2002)

“Based on imagery review of new water areas occurring within the “other land” class of Chabreck and Linscombe’s marsh community types (unpub. data, 2001).
**Adjusted to account for 43 mi? (111.37 km?) of flooded burned marsh and 40 mi? (103.6 km?) of other flooded lands that were included in the initial change analysis.

N
Scale 1:250,000

and that are excluded from calculations of net land area change.

2004 to 2005 New Water Areas (Decreased Land Areas)”: Includes flooded marsh, sheared marsh, eroded marsh,

and scoured marsh.

2004 to 2005 New Land Areas™: Includes wrack, compressed marsh, and aquatic vegetation that is possibly misclassified. These

areas are included in calculations of net land area change.

2005 Flooded Burned Marsh Areas: Based on imagery review of areas classified as burned marsh within a month to a few weeks of

Hurricane Rita’s landfall.

2005 Flooded Agricultural and Developed Areas: Based on imagery review of new water areas occurring within the “other land” class
of Chabreck and Linscombe’s marsh community types (unpub. data, 2001).

Image Source:

Landsat b Thematic Mapper satellite imagery is
provided by the USGS Center for Earth Resources
Observation and Science (EROS).

The background land-water image represents data
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