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Questions:

• How up-to-date are my current wetland maps?

• How do you monitor wetland change?

• How can I afford to update my maps?
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Answers:

• How up-to-date are my current wetland maps?
– Not very

• How do you monitor wetland change?
– Pay a lot of money

• How can I afford to update my maps?
– Find a rich uncle?
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The real answer…

• Our ability to do what we want is constrained by: 
time, budget, technology…

• What have been some of our obstacles from a remote 
sensing perspective?
– Lack of available data
– Cost of acquisition and processing

• Data, hardware, software, speed
– Technical limitations 

• Hardware (processing power, storage, bandwidth, etc.)
• Software (registration, feature extraction, etc.)

– Direct use of derived data in decision support systems
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Change Detection Techniques

• Many change algorithms exist
– Each has its own advantages/disadvantages
– MDA Federal regularly uses all these techniques

• Function Memory (Display)
• Image Differencing
• Multi-date Principal Component
• Multi-date Composite Classification
• Change Vector Analysis
• Classification and Regression Tree with Image Differencing
• Cross Correlation Analysis
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CCA Introduction

• Cross Correlation Analysis (CCA) is a patented 
(US Patent No. 5,719,949) change detection technique

• Originally developed to determine where wetland maps 
were out of date based on new imagery

• It can be used in two modes
– Thematic data to image data
– Image data to image data

• CCA was designed for multispectral data
– Primarily has been used with Landsat and SPOT imagery
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CCA Introduction - continued

• Overcomes limitations of conventional change detection 
algorithms
• Does not rely on anniversary date images
• Works across sensors, across resolutions
• Uses an image or map in an image normalization process

• Minimizes false positives due to 
• Phenological differences between images
• Climatic/atmospheric differences

• MDA uses CCA to determine where map sheets are out 
of date, update global land cover products, & monitoring

• Effective and economical tool for large area monitoring
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Two Pass Procedure
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where
Z = distance in n-dimensional space from the norm
i = attribute index
n = number of attributes 
Observedi = observed value of the attribute with index i,
Expectedi = expected or mean value of the attribute with index i,
Std.Dev.i = standard deviation of the attribute with index i,
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Wetland Change Example
Normalized Z Image

PSS4BdPSS4Bd

PSS4BdPSS4Bd

PFO4APFO4A

SPOT 4 XI Image from 3/16/99
with NWI Vectors

PSS4BdPSS4Bd

PSS4BdPSS4Bd

PFO4APFO4A

Probability of Change

Not Significant High

Z = 0 Z = 8000
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Vector Wetland Change 
Example

Recoded Z Image

PSS4BdPSS4Bd

PSS4BdPSS4Bd

PFO4APFO4A

SPOT 4 XI Image from 3/16/99
with NWI Vectors

Probability of Change

No Significant Low Moderate High
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Validation of CCA Change 
Detection

• Wetland change validation studies conducted with
– EPA
– USFWS-National Wetland Inventory
– Maryland DNR
– USDA-NRCS

Study Area # of Wetland Classes Sampling Method Accuracy
Illinois 372 Class Area >90%
North Carolina 656 Field Observations >90%
North Carolina 656 Change Probability Level =90%
Maryland 1257 Class Polygon Freq. >90%
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E2EM Losses



12/1/2008 13MDA Federal Inc.

E2EM Losses
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E2EM Losses
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NOAA Coastal Change 
Analysis Program

• Creates land cover classification for the US 
coastal zones and change information

• Goal is to update every 5 years
• Program based at NOAA-CSC (Coastal Services 

Center, Charleston, SC)



12/1/2008 16MDA Federal Inc.

C-CAP Classification Scheme

High Intensity Developed
Low Intensity Developed
Cultivated Land
Grassland
Deciduous Forest
Evergreen Forest
Mixed Forest
Scrub/shrub
Palustrine Forested Wetland
Palustrine S/S Wetland
Palustrine Emergent Wetland
Estuarine Forested Wetland
Estuarine S/S Wetland
Estuarine Emergent Wetland
Unconsolidated Shore
Bare Land
Water
Palustrine Aquatic Bed
Estuarine Aquatic Bed
Tundra
Snow/Ice
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Great Lakes C-CAP Product
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C-CAP California
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Answers:

• How up-to-date are my current wetland maps?
– Not very

• How do you monitor wetland change?
– Change detection process

• How can I afford to update my maps?
– How can you afford not to update your maps?
– Landsat data free, processing cheap
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Contacts

David Cunningham, Vice President

David.Cunningham@MDAFederal.com

Jim Cooper, Director of Business Development

Jim.Cooper@MDAFederal.com

MDA Federal Inc.
6011 Executive Blvd., Suite 400 
Rockville, MD  20852
Phone:  (240) 833-8200
www.mdafederal.com

mailto:David.Cunningham@MDAFederal.com
http://www.srh.noaa.gov/mfl/newpage/jeanne_radar_anim_1.gif
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