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Objective

To provide resource managers with an accurate, cost-effective, and
comprehensive method of assessing ecological change in the Gulf
coast that can benefit community sustainability through more
iInformed marsh restoration decision-making.

Key Questions

. Can the information obtained with TEK and geospatial technologies
be effectively integrated?

. Can this integrated dataset be used as a predictive tool to map
marsh health, and identify marsh ‘hotspots’ critical to community
sustainability that are susceptible to eventual loss to open water?

. Does this integrated dataset provide a measureable benefit to justify
inclusion into the current decision-making process?

Examples of Studies this Work Builds Upon

Goodwin, 1998; Huntington, 2000; Hrenchuck, 1993; Calheiros et al. 2000; Ticktin
and Johns 2002; and Castillo et al. 2005
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The Louisiana Restoration Program and
Decision-Making Process (

Objective #4: Sustain, to the extent practicable, the unique heritage of
coastal Louisiana by protecting historic properties and traditional living

= T s cultures and their ties and relationships to the natural environment.
HOME COASTAL N ABOUT US PROCESS RESOURCES

e ——

1 and Resinratioﬁ,Au{h'w of Louisiana

B Louisiana coastal communities are valuable. They are living
stewards of the culture, history, land, and environmental resources
of the coast for themselves, for the state, and for the nation.

m Sensitivity and fairness must be shown to those in the coastal
communities whose homes, lands, livelihoods, and ways of life may
be adversely affected by the implementation of any
selected alternatives.

B Displacement and dislocation of resources, infrastructure, and
possibly communities may be unavoidable under some scenarios.

;w»i( Because of the negative near-term effects some restoration projects
Louisiana's Comprehensive Master Plan for a . - Lo
America's Sustainable Coast may have on the sustainability of existing cultures, careful
EWELL.ANQ Please note: If you downloaded the plan before §/3/2007, click here to download Consideration Of m|t|ga-t|or| eﬁorts on human disruption must

updated maps for pages 77 and 85.

be undertaken.
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The Louisiana Restoration Program and
Decision-Making Process

Current Land Loss and Projected Land Loss Maps:

Land Area Change in Coastal Louisiana:
A Multidecadal Perspective (from 1956 to
2006)

.. Deltaic Plain

ZUSGS

science for a changing world

Barras, J.A., Bernier, J.C., and Morton, R.A., Land area change in coastal Produced by USGS National Wetlands Research
Louisiana—A multidecadal perspective (from 1956 to 2006): U.S. Geological Center (www.lacoast.gov/landloss)
Survey Scientific Investigations Map 3019, scale 1:250,000, 14 p. pamphlet.



http://www.lacoast.gov/landloss

Image Datasets Used in Land Change Analysis

Image Date Image Type Image Source Image Resolution
11/25/1968 BW scanned aerial photography US Army Corps of Engineers 1:30,000
New Orleans (600 dpi)
03/26/1979 CIR scanned aerial photography NASA/UL Lafayette 1:65,000
Regional Application Center (1,500 dpi)
11/05/1991 Digital Orthophoto Quarter USGS Earth Resources and 1m
Quadrangles (DOQQ) Observation Science (EROS)
Center
01/24/1995 CIR Scanned aerial photography NASA/UL Lafayette 1:65,000
Regional Application Center (1,500 dpi)
01/24/1998 Digital Orthophoto Quarter USGS Earth Resources and 1m
Quadrangles (DOQQ) Observation Science (EROS)
Center
01/21/2004 Digital Orthophoto Quarter USGS Earth Resources and Im
Quadrangles (DOQQ) Observation Science (EROS)
Center
10/27/2005 Digital Orthophoto Quarter USGS Earth Resources and 1m
Quadrangles (DOQQ) Observation Science (EROS)
Center
10/30/2008 Digital Orthophoto Quarter USGS Earth Resources and 1m
Quadrangles (DOQQ) Observation Science (EROS)
Center
10/30/2009 Satellite imagery DigitalGlobe Quickbird 2.39m
11/12/2009 Satellite imagery DigitalGlobe Quickbird 2.39m




Land Loss by Time Periods and Hurricanes that Passed
Within 65 Miles of Study Area

Time Period Actual Land Actual Land Hurricane Net Land Average Land Loss
Loss Gain Event Loss PerYear
11/25/1968 — 711 ha 148 ha Camille 563 ha 69 ha
03/26/1979 (1758 ac) (367 ac) (1391'ac) (170 ac)
(=10yr 4m)
03/26/1979 — 1042 ha 148 ha Bob, 894 ha 83 ha
11/05/1991 (2574 ac) (367 ac) Florence (2208 ac) (205 ac)
(=12yr 7.m)
11/05/1991 — 392 ha 243 ha Danny 149 ha 63 ha
01/24/1998 (969 ac) (600 ac) (369 ac) (155 ac)
(~6yr 3m)
01/24/1998 — 288 ha 167 ha Georges 121 ha 48 ha
01/21/2004 (711 ac) (413 ac) (298 ac) (119 ac)
(=6 yr)
01/24/2004 — 343 ha 199 ha | Ivan, Cindy, 144 ha 196 ha
10/27/2005 (848 ac) (491 ac) Katrina (357 ac) (484 ac)
(~1yr 9 m)
10/27/2005 — 397 ha 62 ha Gustav 335 ha 99 ha
11/12/2009 (980 ac) (154 ac) (826 ac) (245 ac)

(= 4yr)




Grand Bayou Area Land Change from 1112511 968 to 3/26/1979
el 79 Legend

Grand Bayou Village

¢ B Actual Land Gain
- Acutal Land Loss

Land

:| Transitional




Grand Bayou Area Land Change from 1/21/20

04 to 10/27/2005

rn'

.. Legend

T B TlY L

i

g

Grand Bayou Village




Lake Hermitage

Grand Bayou Area

Actual Land Loss from 1968 to 2009

Legend

1968-1979

1579-1891

1991-1998

1998-2004

2004-2005

2005-2009




Data Collection and Integration Methods

TEK Data Collection:

A proper entrée procedure (West et al., 2008) was initiated, and map biographies were
conducted (Hrenchuk, 1993)

Utilizes ‘Collaborative Field Work’ methods based on previous research where TEK was

used in scientific studies (Huntington, 2000) to locate study sites, obtain data, and interpret
field observations and results
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Data Collection and Integration Methods

i

TEK Data Collection:

f

« A primary TEK informant was identified for interview/field work who has the expertlsp and
in-depth understanding of the study area as it relates to the project objectives (DaV|s and
Wagner, 2003). \|  /

 Additional informants are then recommended through the primary"-i,_nformant. /

|
|

'« TEK collected to date includes:

'~/ changes in the flora/and fauna over time - :
- /changes'in enwronmental conditions observed over tlme such as Iand loss
- a history of man-made structures and impacts to the area
- marsh condition observations at sampling locations

P



Data Collection and Integration Methods

TEK Data Transcription/Coding:
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what ya’ll have seen over the years, and give them a better idea of what's going on here so that maybe they can do restorations =l
better than what they re doing now. Trying to bring it back or at least keep what we got.

B: Well...
M: Any information your years or your knowledge. ..

R: For me, the Guif. . the land that was lost was caused by the Gulf you know, washing it away. But I would take, back here, like
this area here, is when they came with stuff for cutting canals, like for rigs and stuff, which is progress, you know. The worst I've
seen is when they cut, they call it Jefferson Lake Canal-it”s right up here by Point a la Hasche. When they did that, that’'s when a
lot of land started. . you remember when we used to go out back there in them ponds, but now it’s all open water. It’s formed, I
wanna say, like a channel, and everything from there, it just kept eating up and eating up. To me, if they would do what they've
just done to the Mr. Go across the river-you heard about that-if they would close that Jefferson Lake canal out towards where
the woods starts or even further back, it would bring a lot of that land back. I3/ R E @R ET o= i = e W T 111 =R (s}
stop it, the mud, the land washes to deeper water and it just funnels out to the Gulf. Now the Gulf, which was eaten up from the
Gulf and got eaten up from the inside, quite naturally you eat up from both ends R EE MRS B R TR RY I Sui i =g
had all them canals, and once one mean canal, I do believe was Jefferson Lake Canal-I said that many vears ago when we used
to go to the meeting right there, before they put the first siphon, and I told them, I said: vou need to close that canal.
Automatically it would stop a lot of that land from washing away. Because there’s a tremendous current which runs through there.
Even after Katrina it filled up, but gradually it’s gonna wash right back out until where it’s gonna be deep again, you know where
they ain’t gonna have nothing-no bottom left. If they would stay there and close them main channels the land wouldn't wash as
fast, and would have a better chance of restoring. ..

= |

B: ... of keeping what we got.

B: Yeah, of keeping what you got or restoring what you wanna put back.

M: To make sure I know exactly where you're talking about, we got this._.

[Sound of maps rustling, M is unrolling some of them, and presents the larger one to R.]

M:...we put some labels on here. Here's the West Point a la Hasche. You're talking about this Jefferson Canal here?

B: Right. Yup. They did that, vou see, they found sulphur there and they dug that canal all the way back to Wilkinson, all the way =
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Data Collection and Integration Methods

TEK Data Transcription/Coding:
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Data Collection and Integration Methods

TEK Data Transcription/Coding:
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Examples of codes for restoration importance:

-Burns (they have made the effort to restore themselves)

-Political Action (area is important enough that residents assert
themselves politically to protect it)

- Legal Action (area is important enough that residents assert
themselves legally to protect it)

- Land leasing/Land ownership

- Storms (Evacuation spots)

- Restoration

- Farming (contributes to sustenance and culturally important)

- Hunting and trapping (while a mobile activity, there is so few places
left with wildlife, the areas that do exist are important to protect in order
to allow community members to continue this cultural activity)

- Wildlife

- Generations (areas with historical, cultural importance)

- Oysters (while a dynamic operation, fishermen cannot move their
sites on short notice due to annual leasing systems

- Money

-Cultural significance

Calculation of Restoration Index:

Rl=(a-b)/x

RI= Restoration Index

a= number of codes with value of +1
b= number of codes with value of -1
x= total number of codes

Example of TEK-Based Map

Creation Indices Table

Physical Places
Bay Batiste

Bay Roquette
Bay Sonwa

Bayou Traverre
Beach

Chanier

Crane Island
Freeport Canal
Foster's Canal
Grand Bayou Pass
Grand Bayou Village
Grand Lake
Green Island

Gulf

Indian Mounds
Jefferson Lake
Lake Hermatage
Mississippi River
Texas Company Canal
Shell Canal
Siphon
Wilkinson Bay

a,-b, Vulnerability a.-b.;. Restoration Priority

-0.045454545
-0.3131818138
-0.3181818138

0.045454545
-0.090909091
-0.045454545
-0.136363636

0.090509051
-0.090909091
-0.045454545
-0.136363636
-0.136363636
-0.090909091
-0.272727273

0.136363636
-0.181818182
-0.181518182

0.045454545
-0.227272727

0.045454545

0.045454545
-0.3131818138

=
(=TT = B T ¥ - - B = B R =B R = BV = N e . B =T =T VY R )

P A

0.153846154
0.230769231
all

0
0.153846154
0.538461538
0.076923077
0
0.230769231
0
0.8461535846
0
0.076923077
0
0.615384615
0.384615385
0.076923077
0
0.076923077
0
-0.207692308
0.153846154



Data Collection and Integration Methods

Scientific Data Collection:

FieldScout CM 1000 Chlorophyll Meter (relative chlorophyll content)

- “Changes in leaf chlorophyll content can serve as relative indicators of plant vigor and
environmental quality.” (Carter and Spiering, 2002)

* LI-COR Leaf Area Index-2000 Plant Canopy Analyzer (relative biomass measurement)

-~ “LAl has been identified as the most important variable for characterizing'vegetation energy and
‘mass exchange for global research” (Pierce, 1988).

*  Ocean Optics VNIR Field Spectroradiometer (spectral reflectance from 400 to 1100nm)

- “Vegetation indices derived from satellite and/or hand-held spectroradiometer-based are
frequently used to estimate net primary production and monitor vegetation phenologic patterns”
(Zhang et al., 1997). -

« HPIPAQ with GPS and ArcPad GIS Software (allows for field data entry tied to GPS located
sampling sites overlaid on image maps)




Data Collection and Integration Methods

Scientific Data Collection:
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Data Collection and Integration Methods

TEK Coding

TEK-based
Maps

Innate knowledge: includes

community priorities, and historical
evolution to current conditions

Chl + Biomass
Fragmentatio

Restoration
Priority Map

Vegetative health

Various techniques such as band ratios and vegetation indices were applied to an image dataset and tested
for correlation with the biophysical field data.

The average value of the pixels in a ten-square meter area around each sampling point was utilized for the

correlation with the field data.

A regression equation was derived for the image processing-technique that has the highest correlation to
each measured parameter at the sampling sites.

Fragmentation Maps were produced from each historical land-water image, and then tested for proportion of
each class that intersected with subsequent land loss

Statistical analysis was performed on the resulting fragmentation class proportions to determine any

significance with land loss
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1991 Grand Bayou Area Fragmentation Map
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2009 Grand Bayou Area Fragmentatlon Map
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Data Collection and Integration Methods

If successful, the mapping products resulting from this study will provide the following information:

1) what marsh areas are most vulnerable (gained through a combination of the biophysical
scientific data maps and the spatial fragmentation maps)

2) and areas that are most significant to the sustainability of the community (through the TEK-
based maps)

* these maps will be combined using GIS software

{Layer AjLayer 3)[:ayer

11/13/1963 Aerial Photo Mosaic Overlaid on 10/30/2008 Image Mosaic
10/30/2008 Image Mosaic
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