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The Coastal Change Analysis Program

e NOAA'’s National coastal land cover and
change mapping program

* Inventory of intertidal areas, wetlands,
and adjacent upland, produced/updated
every 5 years

. Consistent, accurate products through
standard data and methods

» Coastal Expression of the National Land
Cover Database (NLCD)
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Coastal Land Cover Classes
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Developed
Developed, High Intensity
Developed, Medium Intensity
Developed, Low Intensity
Developed, Open Space

Agricultural
Cultivated Crops
Pasture/Hay

Rangeland

Grassland/Herbaceous
Scrub / Shrub

Forest Land
Deciduous Forest
Evergreen Forest
Mixed Forest

Barren Land
Barren Land
Wnconsolidated Shore

Water
Open Water
Palustrine Aquatic Bed
Estuarine Aquatic Bed

Wetlands

Woody Wetlands
Palustrine Forested Wetland
Palustrine Scrub/Shrub Wetland
Estuarine Forested Wetland
Estuarine Scrub/Shrub Wetland

Herbaceous Wetlands
Palustrine Emergent Wetland
Estuarine Emergent Wetland

Perennial Ice/Snow

Alaska Only Classes*

Dwarf Scrub
Sedge/Herbaceous
Lichens
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We've Got you Covered
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We've Got you Covered
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New Development — Rookery Bay NERR, FL
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New Development — Rookery Bay NERR, FL
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Marsh Loss — Blackwater NWR, MD
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Marsh Loss — Blackwater NWR, Maryland
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Scrub replacing
L& Evergreen Forest

Still scrub since
1 1996 harvest

| Deciduous and
Evergreen new
growth
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Land Cover Change in the Coastal US

over 10 years
Trend in Changes Based on Analysis of C-CAP Data

e This study seeks to determine the major types of change in land cover
categories over the time period of 1996-2006.

e The analysis is based the C-CAP data.

* Time periods analyzed
— 1996-2001
— 2001-2006
— 1996-2006.

o Different types of changes are described:
— Class that has changed the most by area
— Class that changed the most percentage-wise
— Biggest from-to class change by area
— Most prolific urban change

Most prolific wetland change
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Method of Analysis

Three Tools

» Bivariate Analysis
e Direct comparison of histogram tables
e Change Matrix

e Compared entire existing C-CAP data for
each date.
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Bivariate Analysis
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1996 % early date

2001 % late date

area gained h

% area gained

High Intensity Developed 664102 0.50% 737385.03 0.55% 73,283.40 0.00
Medium Intensity Developed 1583030 1.18% 1689769.89 1.26% 106,739.82 0.00
Low Intensity Developed 3768107 2.81% 3919860.72 2.93% 151,754.22 0.00
Developed Open Space 1750632 1.31% 1832175.99 1.37% 81,544.14 0.00
Cultivated 15903093 11.87% 15867340.47 11.84% - 35,752.59 - 0.00
Pasture/Hay 11602337 8.66% 11587469.76 8.65%- 14,866.83 - 0.00
Grassland 3761972 2.81% 4308328.98 3.22% 546,356.88 0.00
Deciduous Forest 23675826 17.67% 23339339.46 17.42%- 336,486.51 = 0.00
Evergreen Forest 12791465 9.55% 11666090.97 8.71%- 1,125,374.13 - 0.01
Mixed Forest 9491413 7.09% 9037328.49 6.75% - 454,084.74 = 0.00
Scrub/Shrub 9344286 6.98% 10492165.44 7.83% 1,147,879.08 0.01
Palustrine Forested Wetland 12464066 9.30% 12188957.94 9.10%- 275,108.40 = 0.00
Palustrine Scrub/Shrub Wetland 2983971 2.23% 3013142.31 2.25% 29,171.79 0.00
Palustrine Emergent Wetland 2050297 1.53% 2059573.59 1.54% 9,276.84 0.00
Estuarine Forested Wetland 36 0.00% 523.89 0.00% 487.71 0.00
Estuarine Scrub/Shrub Wetland 8070 0.01% 7826.58 0.01%- 243.36 = 0.00
Estuarine Emergent Wetland 1352670 1.01% 1338218.01 1.00% - 14,452.11 < 0.00
Unconsolidated Shore 261332 0.20% 276861.15 0.21% 15,529.32 0.00
Bare Land 354710 0.26% 437562.09 0.33% 82,852.11 0.00
Water 20064984 14.98% 20078401.14 14.99% 13,416.84 0.00
Palustrine Aquatic Bed 37139 0.03% 35728.56 0.03%- 1,410.75 = 0.00
Estuarine Aquatic Bed 49632 0.04% 49119.3 0.04% - 512.73 = 0.00
Tundra 0 0.00% 0 0.00% - -
Snow/Ice 0] 0.00% (0] 0.00% - -
133963170 100.00% 133963169.8 100.00% - 0.00
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Results

1996 - 2001

1996 % early date
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area gained h
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Results
1996 - 2001

« Total percent change in Land Cover = 3.98% for area studied
» Total hectares change = 8,375,270
» Biggest change was a loss in Evergreen Forest

— 1,121,292 hectares

— Forest harvesting for paper production (civiculture)
— Accounts for about 13% of all change

e Second biggest change was a gain in Scrub/Shrub

— 901,640 hectares

— . Also due to forest harvesting
* Biggest from-to class change was Evergreen Forest to Scrub/Shrub
» Most prolific urban class change was an increase in LID

— 238,822 hectares

— HID and MID also increased

» Biggest wetland change
— Forested wetland loss — 586,452 hectares
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Results
2001- 2006

2001 % early date

2006 % late date

area gained h

% area gained

High Intensity Developed 694483 0.52% 737385.03 0.55% 42902.46 0.03%
Medium Intensity
Developed 1652301 1.23% 1689769.71 1.26% 37468.44 0.03%
Low Intensity Developed 3906000 2.92% 3919860.72 2.93% 13860.99 0.01%
Developed Open Space 1814667 1.35% 1832175.99 1.37% 17509.23 0.01%
Cultivated 15800970 11.80% 15867340.29 11.84% 66370.23 0.05%
Pasture/Hay 11703570 8.74%  11587469.76 8.65% -116099.82 -0.09%
Grassland 3907654 2.92% 4308328.98 3.22% 400675.23 0.30%
Deciduous Forest 23507090 17.55%  23339339.46 17.42% -167750.1 -0.13%
Evergreen Forest 12218268 9.12% 11666090.97 8.71% -552177.27 -0.41%
Mixed Forest 9213333 6.88% 9037328.49 6.75% -176004.18 -0.13%
Scrub/Shrub 9918338 7.40% 10492165.44 7.83% 573827.94 0.43%
Palustrine Forested
Wetland 12396213 9.25% 12188957.94 9.10% -207255.51 -0.15%
Palustrine Scrub/Shrub
Wetland 3012899 2.25% 3013142.31 2.25% 243.36 0.00%
Palustrine Emergent
Wetland 2054731 1.53% 2059573.59 1.54% 4842.99 0.00%
Estuarine Forested Wetland 9 0.00% 523.89 0.00% 515.16 0.00%
Estuarine Scrub/Shrub
Wetland 8113 0.01% 7826.58 0.01% -286.29 0.00%
Estuarine Emergent
Wetland 1346236 1.00% 1338218.01 1.00% -8017.74 -0.01%
Unconsolidated Shore 275075 0.21% 276861.15 0.21% 1785.69 0.00%
Bare Land 405333 0.30% 437562.09 0.33% 32229.27 0.02%
Water 20041122 14.96% 20078401.14 14.99% 37278.81 0.03%
Palustrine Aquatic Bed 37052 0.03% 35728.56 0.03% -1323.72 0.00%
Estuarine Aquatic Bed 49710 0.04% 49119.3 0.04% -590.22 0.00%
Tundra 0] 0.00% (0] 0.00% 0 0.00%
Snow/Ice (0] 0.00% 0 0.00% 0 0.00%
133963164.5 100.00% 133963169.4 100.00%
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Results
2001- 2006

» -~ Total percent change in Land Cover = 2.33% for area studied
» Total hectares change = 3,126,304
« 2006 was not complete for every zone
« Biggest change was a gain in Scrub/Shrub
— 573,827 hectares
— Forest harvesting for paper production
— Accounts for about 18% of all change
o Second biggest change was loss in Evergreen Forest
— 552,177 hectares
— Also due to forest harvesting
e _Biggest from-to class change was Evergreen Forest to Scrub/Shrub
 Most prolific urban class change was an increase in HID
— 42,902 hectares
— MID increased more than LID
— Biggest wetland change
— Forested wetland loss — 207,252 hectares
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Results
1996 - 2006

1996 % early date 2001 % late date area gained h % area gained

High Intensity Developed 664102 0.50% 737385.03 0.55% 73283.4 0.05%
Medium Intensity
Developed 1583030 1.18% 1689769.89 1.26% 106739.82 0.08%
Low Intensity Developed 3768107 2.81% 3919860.72 2.93% 151754.22 0.11%
Developed Open Space 1750632 1.31% 1832175.99 1.37% 81544.14 0.06%
Cultivated 15903093 11.87%  15867340.47 11.84% -35752.59 -0.03%
Pasture/Hay 11602337 8.66%  11587469.76 8.65% -14866.83 -0.01%
Grassland 3761972 2.81% 4308328.98 3.22% 546356.88 0.41%
Deciduous Forest 23675826 17.67% 23339339.46 17.42% -336486.51 -0.25%
Evergreen Forest 12791465 9.55%  11666090.97 8.71% -1125374.13 -0.84%
Mixed Forest 9491413 7.09% 9037328.49 WA -454084.74 -0.34%
Scrub/Shrub 9344286 6.98%  10492165.44 7.83% 1147879.08 0.86%
Palustrine Forested
Wetland 12464066 9.30% 12188957.94 9.10% -275108.4 -0.21%
Palustrine Scrub/Shrub
Wetland 2983971 2.23% 3013142.31 2.25% 29171.79 0.02%
Palustrine Emergent
Wetland 2050297 1.53% 2059573.59 1.54% 9276.84 0.01%
Estuarine Forested Wetland 36 0.00% 523.89 0.00% 487.71 0.00%
Estuarine Scrub/Shrub
Wetland 8070 0.01% 7826.58 0.01% -243.36 0.00%
Estuarine Emergent
Wetland 1352670 1.01% 1338218.01 1.00% -14452.11 -0.01%
Unconsolidated Shore 261332 0.20% 276861.15 0.21% 15529.32 0.01%
Bare Land 354710 0.26% 437562.09 0.33% 82852.11 0.06%
Water 20064984 14.98% 20078401.14 14.99% 13416.84 0.01%
Palustrine Aquatic Bed 37139 0.03% 35728.56 0.03% -1410.75 0.00%
Estuarine Aquatic Bed 49632 0.04% 49119.3 0.04% -512.73 0.00%
Tundra (0] 0.00% 0 0.00% (0] 0.00%
Snow/Ice (0] 0.00% 0 0.00% (0] 0.00%

133963170 100.00%  133963169.8 100.00%
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Results
1996 - 2006

» Total percent change in Land Cover = 4.69% for area studied
» Total hectares change = 6,279,856
» Biggest change was a gain in Scrub/Shrub
— 1,147,879 hectares
— Forest harvesting for paper production
— Accounts for about 18% of all change
« Second biggest change was a loss in Evergreen Forest
- 1,125,374 hectares
— Also due to forest harvesting
» Biggest from-to class change was Evergreen Forest to Scrub/Shrub
 Most prolific urban class change was an increase in LID
— 151,754 hectares
— HID and MID also increased
— Biggest wetland change
— Forested wetland loss — 275,108 hectares
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Conclusions _
Most Important Change Types in the US Coastal Areas In the Past 10

Years

«  The most prolific environmental change is forest loss due to industrial
harvesting and corresponding increase in scrub.

e The most prolific wetland change is wetland forest loss.
» The biggest trend in urban change is suburban growth.
o Over 4.5 % of the coastal area studied exhibited a change in class.

* There is not much difference in the types of change between 1996-2001 and
2001-2006.

e Raises questions:
— Forests are being harvested faster than they can grow back.
— Wetland forest (as categorized by NWI) are being harvested too.

— Are we losing more or less forest over time? We’ll know when we finish
2006.

MDA Federal Inc.
IR > ml Services Center '_ : NOAA Coastal Services Center
1@, ’ 1 RMATION, AND TECHNOLOGY D ; LINKING PEOPLE, INFORMATION, AND TECHNOLOGY




Coastal Trends 1996 to 2001

* Area the size of Maine *“changed” between 1996 and 2001
— Largest area(s) of change a result of siviculture activities
— Primarily in the Southeast and Eastern Gulf

* Development increase equal to 7.5 New York Cities
(2,275 sq miles)
— 10% of coastal counties account for almost half
— Occurring at a faster rate in the Southeast (53%o)

— Primarily “low intensity”
« commonly associated with suburban residential neighborhoods.
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Future Studies
C-CAP will continue adding data back in time and forward

o Complete 2006 dataset.

» Expand this study all the way back to the
1970°s.

o Continue study Into the future.
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C-CAP Land Cover Atlas

AL_01-05_Baldwin_Change.pdf - Adobe Reader

* Way for technical and non- '
technical users to: ‘ T T e e T
3 Visualize Iand o i Charleston County, South Carolina

Land Cover Change Summary

distribution, condition

— Query and analyze specific
changes of interest

— Generate reports, maps, and
summary info

e Sneak peak in Tech clinic
Tomorrow

=
o

SERDYD

MDA Federal Inc. @ NOAA C 'S c
"7 ' oastal Services Center

' MDA._ ;:._ : ° LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
)) 4




	Analysis of Trends in Land Cover Change in the Coastal U.S.���François G.F. Smith� MDA Federal Inc.���Nate Herold�NOAA Coastal Services Center���Coastal GeoTools Conference�Myrtle Beach SC�March 3, 2009
	The Coastal Change Analysis Program
	Slide Number 3
	We’ve Got you Covered
	We’ve Got you Covered
	New Development – Rookery Bay NERR, FL 
	New Development – Rookery Bay NERR, FL 
	Marsh Loss – Blackwater NWR, MD 
	Marsh Loss – Blackwater NWR, Maryland 
	Evergreen Forest Harvest 1996 - 2001
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Bivariate Analysis
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Conclusions
	Coastal Trends 1996 to 2001
	Slide Number 25
	C-CAP Land Cover Atlas

