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A PLACE OF CONSTANT CHANGE

Mapping Community Resilience in Coastal
Louisiana, 1950-2010




Resilience Is often treated as a
static event...But is it really?

0XFAM Vulnerability and Climate Change in the US Southeast

America
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Why Is Historical Resilience
Important?

Without Understanding That
Resilience I1s an Historical
Process, Communities Cannot
Fully...

¢ Anticipate Multi-Hazard Threats

¢ Respond to Hazards Events

¢ Recover from Disasters

¢ Reduce Vulnerability to Hazard Threats
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Colten, Kates, and Laska (2008)



A Place of Constant Change:
Mapping Community Resilience In
Coastal Louisiana(1950-2010)

This research is part of an ongoing project examining the historical adaptation of
communities to Louisiana’s Coastal Zone...

¢ Ethnic Populations
« Persistence in Place
« Arrival of Immigrants
» Cultural Heritage and Traditions
¢ Population Distribution and Change
« Urbanization and Rural Decline
«  Community Relocation
¢ Economic Change
« Fisheries, Agriculture, Forestry, and Minerals

¢ Adaptation and Loss of Resilient Practices
+ Living on High Ground
* Living Behind Levees

« Changes in Housing Types ""'



Factors that Determine a
Community’'s Inherent Resilience
and Social Vulnerability...

¢ Demographics
¢ Social Variables

¢ Housing Conditions

é Economic Conditions

¢  Access and Communications

¢ Community Health and Well-Being




Population Density Patterns in Southeast Louisiana




Distribution of Minority Population in Coastal Shoreline and
Coastal Watershed Parishes (2010)
& ] Native American

African American
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Median Household Income
B Less than $25,000

Percent of Families in Poverty
- Less than10%

B 10% - 20% 10 525,000 - $50,000
20% - 30% $50,000 - $§75,000
I 30% - 40%

1 s75000- 100,000

B ore than 40% B More than $100,000

Median House Value
N Less than 350,000
110 50,000 - $100,000
$100,000 - $200,000
[ $200,000 - $300,000
I More than $300.000
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Total Population of
Coastal Shoreline and Coastal Watershed Parishes
- i ReS|d|ng in Group Quarters (2010)

Population in Group Quarters

@:

- Correctional Facilities
- Juvenile Detention Facilities

- Nursing Homes

- College Dormitories

- Military Barracks

Data Source: U.S. Census Bureau
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Farming and Agriculture in
Coastal Shoreline and Coastal Watershed Parishes (2010)

Percent of Farms Dedicated to Cattle

Percent of Land in Agricultural Production

Percent of Farms Dedicated to Rice
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Percent of Farmland [l Lessthan 1% | | 1.1%-5% | 5.1% - 10% 10.1% - 25% [ 25.1% - 50% [l More than 50%

Data Source: U.S. Department of Commerce, Bureau of the Census; U.S. Department of Agriculture, National Agricultural Statistics Service




Total Value of Fisheries and Aquaculture in
Coastal Shoreline and Coastal Watershed Parishes

(2010)

Freshwater Fisheries

Marine Fisheries

Aquaculture

Data Source: Louisiana State University AgCenter

Gross Value

None

:slhan $1 Million

[

$1 Million to $5 Million

{

$5 Million to $10 Million
=

$10 Million to $25 Million

More than $25 Million
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Both exogenous drivers and
endogenous processes can lead to
changes Iin the social and physical

landscape..

¢

Sugarcane Rice

Extreme Weather Events

Economic Conditions

Coastal Land Loss

Drought

River Flooding

Legal and Societal Changes

Storm Surge
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Two main categories of
disturbance...

¢ Exogenous Discrete Events or System Shocks

» The impact of a single shock on resilience could be measured
In a single decade

- It might take a generation to learn how a region changes as a
result of repeated shocks

Pendall, Foster, and Cowell (2008) ""'



Total Days Above Flood Stage by Decade at
Selected River Gages in Coastal Louisiana
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Cumulative Days above Flood Stage
(1950-1960)
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Data Source: U.5. Department of Commerce, Weather Bureau
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Number of Tropical Storms (1950-1960)
2 Weighted Kernel Density (Sq. Km)
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Number of Tropical Storms (1960-1970)

XX,



Number of Tropical Storms (1970-1980)
Weighted Kernel Density (Sq. Km)
o High : 3.60764

_— Low: 0
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Number of Tropical Storms (1980-1990)
Weighted Kernel Density (Sq. Km)
- th : 3.60764
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Number of Tropical Storms (1990-2000)

Weighted Kernel Density (Sq. Km)
— High : 3.60764

_— Low: 0
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Number of Tropical Storms (2000-2010)
Weighted Kernel Density (Sq. Km)
- High : 3.60764

— Low: 0
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Extreme Rainfall Events (1940-1950)

XX,



XX,



Extreme Rainfall Events (1960-1970)

nnnnnnnnn

XX,



Extreme Rainfall Events (1970-1980)
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Extreme Rainfall Events (1990-2000)
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Two main categories of
disturbance...

¢ Exogenous Discrete Events or System Shocks

» The impact of a single shock on resilience could be measured
In a single decade

It might take a generation to learn how a region changes as a
result of repeated shocks

¢ Endogenous Slow-moving Challenges or “Slow Burns”

* More than a generation of observations might be necessary

to understand the resilience of communities to slow burn
challenges

Pendall, Foster, and Cowell (2008) ""'



Land Area Change in Coastal Louisiana by Census Block
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Land Area Change in Coastal Louisiana by Census Block
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Net Land Change (1956-1973)
Bl Greater than 50% Loss
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Data Source: Couvillion et al. 2011; U.S. Census Bureau
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Land Area Change in Coastal Louisiana by Census Block
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Land Area Change in Coastal Louisiana by Census Block

Net Land Change (1990-2010)
Bl Greater than 50% Loss
9 10% to 50% Loss
Up to 10% Loss
Up to 10% Gain
B 10% to 50% Gain
B Greater than 50% Gain

Data Source: Couvillion et al. 2011; U.S. Census Bureau
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The degree to which a
community Is reliant upon

Natural

an important driver of change...

Resource Extraction

1S

Total Barrels of Oysters Taken from Louisiana Waters (1950-1969)
600,000
500,000 A
400,000
= \ /\
L /@(
200,000
100,000 /\

g 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
~—Terrebonne ' 93,391.7 | 71,816.5| 141,602. | 83,009.5 | 91,739.0| 28,557.0 59,220.0 32,099.5 | 39,517.0 45,398.2 | 76,465.7 | 90,914.5 | 93,434.5 113,802. 89,128.0 | 62,051.5 44,760.0| 69,371.0 82,723.5 44,374.5
e Lafourche 25,329.0,27,637.5 | 36,962.5 | 112,461. | 81,177.5|140,117. 19,356.5 37,0215 | 23,910.5 21,093.0|61,300.7 | 60,276.5 | 74,639.5 57,366.0|72,849.0 | 46,612.5 22,459.7 | 36,504.1| 14,285.5 | 35,222.5

Pl 140,582. | 115,922, | 133,028. | 225,575. | 318,676. | 219,823. 167,911. 136,462. | 138,807. 199,467. | 203,959.  186,674. | 186,879. 78,046.5 39,766.5 |52,718.0 24,680.7 | 83,596.7 | 120,327. | 64,822.0
— Jefferson 13,515.0|14,384.0| 61,0875 | 22,337.0 | 83,644.5| 70,597.5 90,284.0 8,848.00|57,110.0 50,944.5 69,3715 75,671.5|130,757. 73,783.0 79,665.0 | 56,342.5 37,204.0|44,837.0| 58,493.0 | 57,988.5
~—St. Bemard | 197,781.|237,314.  513,036. 349,691.  221,986.  280,421. 330,799. 270,800.169,252. 51,730.0 67,673.7 |106,038.  106,750. 106,719. 171,194. 98,479.5 55,2385 126,040. | 172,286. | 157,241.

XX,



Pounds of Shrimp Landed in Coastal Parishes

1945

0 10 20 40 0 10 20 40 60 80

2010

O —— e s
0 10 20 40 60 80

Total Pounds Landed |l None [l Less than 1 Million | 1-5Million || 5-10 Million [ 10 - 25 Million [l More than 25 Million

Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA National Marine Fisheries Service
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Pounds of Oysters Landed in Coastal Parishes

Total Pounds Landed [l Nore B Less than 100 Thousand || 100 - 500 Thousand |

Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA National Marine Fisheries Service

| 500 Thousand - 1 Mition [I 1-2.5 Mition [l More than 2.5 mitiion
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Pounds of Menhaden Landed in Coastal Parishes

0 10 20 40 60 80

Total Pounds Landed [l None [l Less than 10 Million || 10 - 50 Million || 50 - 100 Million [F5] 100 - 250 Million [l More than 250 Million

Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA National Marine Fisheries Service
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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9.
Note: All values converted to 2010 dollars
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Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA, National Marine Fisheries Service
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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1970 0
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Note: AII'vaIues converted to 2010 dollars
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Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA, National Marine Fisheries Service
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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Note: All values converted to 2010 dollars
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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Data Source: U.S. Department of the Interior, Bureau of Commercial Fisheries; NOAA, National Marine Fisheries Service
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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Value of Fish and Shellfish Landed at Major Louisiana Ports
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2010

More than $75 Million
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Less than $25 Million

Note: AIIvvaIues converted to 2010 dollars

0 10 20 40 60 80
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Sugar Production as a Proportion of Total Acres of Farmland

1950

0 10 20 40 60 80 0 10 20 40 60 80

01020 40 60

Percent of Farmland [l None [ Less than 5% | 5.1% - 10.0% | 10.1% - 25.0% [ 25.1% - 50.0% [ More than 50%

Data Source: U.S. Department of Commerce, Bureau of the Census; U.S. Department of Agriculture, National Agricultural Statistics Service ' ' '




Rice Production as a Proportion of Total Acres of Farmland

1950

0 10 20 40 60 80 0 10 20 40 60 80

Percent of Farmland [l 0.0% B 0.1% - 5.0% 5.1% -10.0% 10.1% - 25.0% [ 25.1% - 33.3% [l 33.4% - 50.0%

Data Source: U.S. Department of Commerce, Bureau of the Census; U.S. Department of Agriculture, National Agricultural Statistics Service ' ' '
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Population Employed in Agriculture, Forestry, and Fisheries

7

Renewable Natural Resource Employment in
Coastal Shoreline and Coastal Watershed Parishes

1950 I Less than 5% [l 5.1% - 10.0% 10.1% - 15.0% [ ] 15.1% - 20.0% [ 20.1% - 250%-Greaterthan25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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{ Renewable Natural Resqurée Employment in
. Coastal Shoreline and Coastal Watershed Parishes

e il
B e
Population Employed in Agriculture, Forestry, and Fisheries
1960 I Less than 5% MM 5.1% - 10.0% [ 10.1% - 15.0% [ | 15.1% - 20.0% WM 20.1% - 25.0% MMl Greater than 25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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Renewable Natural Reso_uFée Employment in
. Coastal Shoreline and Coastal Watershed Parishes
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Population Employed in Agriculture, Forestry, and Fisheries
1970 I Less than 5% M 5.1% - 10.0% [ ] 10.1% - 15.0% | 15.1% - 20.0% |

1 20.1% - 25.0% M Greater than 25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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Renewable Natural Reso_uFée Employment in
. Coastal Shoreline and Coastal Watershed Parishes
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Population Employed in Agriculture, Forestry, and Fisheries
1980 I Less than 5% MM 5.1% - 10.0% [ 110.1% - 15.0% | 15.1% - 20.0% |

1 20.1% - 25.0% M Greater than 25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission

XX,



Renewable Natural Reso_uFée Employment in
. Coastal Shoreline and Coastal Watershed Parishes

s
';:.')

Population Employed in Agriculture, Forestry, and Fisheries
1990 I Less than 5% MM 5.1% - 10.0% [ 110.1% - 15.0% | 15.1% - 20.0% |

1 20.1% - 25.0% M Greater than 25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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Renewable Natural Resqu;é:e Employment in
Coastal Shoreline and Coastal Watershed Parishes
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Population Employed in Agriculture, Forestry, and Fisheries
2000 MM Less than 5% M 5.1% - 10.0% [ 110.1%-15.0% [ 115.1% - 20.0% [ 20.1% - 25.0% [l Greater than 25%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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Renewable Natural Resource Employment in
Coastal Shoreline and Coastal Watershed Parishes
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Population Employed in Agriculture, Forestry, and Flsherles 4
15.1% - 20.0% I 20.1% - 25.0% [l Greater than 25%

2010 I Less than 5% M 5.1% - 10.0% [ 1 10.1% - 15.0%

Data Source: Louisiana Department of Agriculture and Forestry; Louisiana Forestry Commission
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Regional Clusters of
Natural Resource Employment in
Louisiana Communities

Natural Resource Employment
Clusters and Outliers (2010)

® Low Natural Resource Employment

,: t

~  Average Natural Resource Employment

. !

® High Natural Resource Employment

) ° -
L) &3 ‘ _® O
°,° oo};,s 'oooo ° %:

® Outlier Communities with
High Natural Resource Employment

L
- ::. :“:..:...

Data Source: U.S. Census Bureau
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Factors that Determine the
Degree to which a Community iIs
in Recovery or Decline...

Unemployment Rate
Alcoholism
. .
Population Change \ Number of Businesses Change in Poverty Rate Vacant Housing
¢ Economic Conditions Sl Se
Mental Health Ec

1OUSIT
goaidy

¢ Housing Conditions

Change in Home Value

¢ Crime Hypertension and other Recovery and Decline
Stress-Related Diseases Factors
¢ \
Health Impacts o
/ Population Stability
Infant Mortality Rate
Number of New
In-Migrants

Rate of Natural Increase

Population Loss

XX,



ke

{ Louisiana Families in Poverty in
. Coastal Shoreline and Coastal Watershed Parishes
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Families in Poverty -
1980 MM 7.4% - 11.4% [ 11.5% - 13.9% [0 14.0% - 15.6% [] 15.7% - 18.2% [ 18.3% - 22.1% I 22.2% - 28.2%

Data Source: U.S. Bureau of the Census; Minnesota Population Center
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Louisiana Families in Poverty in
Coastal Shoreline and Coastal Watershed Parishes
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Families in Poverty ‘
1990 MM 11.2% - 15.0% I 15.1% - 18.4% [0 18.5% - 21.2% [ 1 21.3% - 24.6% [ 24.7% - 28.4% [ 28.5% -

Data Source: U.S. Bureau of the Census; Minnesota Population Center
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Louisiana Families in Poverty in
Coastal Shoreline and Coastal Watershed Parishes
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Families in Poverty _
2000 I 7.7% - 11.3% [ 11.4% - 14.2% [100) 14.3% - 16.5% [] 16.6% - 19.5% MM 19.6% - 23.1% M 23.2% - 27.6%

Data Source: U.S. Bureau of the Census; Minnesota Population Center
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| Louisiana Families in Poverty in
!\ Coastal Shoreline and Coastal Watershed Parishes
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Families in Poverty
2010 M 7.1% - 10.3% I 10.4% - 11.8% 0] 11.9% - 12.5% [ 12.6% - 14.1% [l 14.2% - 17.3%

Data Source: U.S. Bureau of the Census; Minnesota Population Center
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Natural Resource Employment Growth in Lafayette Parish, 1950-2010
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Natural Resource Employment Growth in Lafourche Parish, 1950-2010
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Natural Resource Employment Growth in St. Landry Parish, 1950-2010
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Regional Clusters of
Community Growth in Louisiana
(1950-2010)

5/ Population Change (1950-2010)
e Value
" g High: 14.3015

B\ ow:-9.14878
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Population Change (1940-1950)
Getis-Ord Gi* Z Score
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Population Change (1950-1960)
Getis-Ord Gi* Z Score
o High : 6.77826

— Low : -3.53748
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Population Change (1960-1970)
Getis-Ord Gi* Z Score
o High : 6.77826

— Low : -3.53748
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Population Change (1970-1980)
Getis-Ord Gi* Z Score
o High : 6.77826

— Low : -3.53748
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Population Change (1980-1990)
Getis-Ord Gi* Z Score
o High : 6.77826

— Low : -3.53748
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Population Change (1990-2000)
Getis-Ord Gi* Z Score
o High : 6.77826

- Low : -3.53748
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Population Change (2000-2010)
> Getis-Ord Gi* Z Score
] L High : 6.77826
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Demographic Vulnerability iIn

Coastal Louisiana, 1950-2010
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Louisiana Coastal Post Offices in the Twentieth Century
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-—p Mean Direction and Distance of Replacement Post Offices

Open Post Offices (2000)

Data Source: Germann 1990; U.S. Geological Survey GNIS 2007
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Thank You!

Questions?
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