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Original Wetland Data Layer
STEP 1: Aerial Imagery Acquisition

• Color infrared

• Analog

• Stereoscopic

• 1:12,000 Scale

• Leaf off

• Early Spring



Original Wetland Data Layer
STEP 2: Analogue Interpreted Wetlands Overlay



• 1990-2005 1-2 Field Staff
• 5-10 site verifications/day
• 4 days/week
• 10 months /year
• 15 years

Approximately 30,000 site 
visits to verify boundaries!

Original Wetland Data Layer
STEP 3: Major Field Verification Effort

Confirm areas of confidence, Confirm classification, Resolve difficult to discern areas



Original Wetland Data Layer
STEP 4: Final Wetland Data Layer Developed



• Color infrared
• Digital
• Stereoscopic
• 0.5 meter resolution
• Leaf off
• Early Spring
• No field work conducted 

(photointerpretation 
only)

First Wetland Data Layer Update 
STEP 1: New Statewide Aerial Imagery 

Acquisition in 2005



First Wetland Data Layer Update
STEP 2: Photointerpretation

Changes made:
• New wetland areas added
• Former wetland areas deleted
• Existing areas reconfigured (larger or smaller)
• Classifications changed (WS to SS)

Categories Tracked:
• Natural Change
• Beaver Activity
• Human Change
• Improvements in Technology
• Undetermined



MassDEP Provides its wetlands 
data on-line through a web 
based Map Viewer. It is the 
most utilized map viewer 
maintained by our Office of 
Geographic Information.

Disclaimer
The wetland map layers provide a medium-scale 
representation of the wetlands in the state and 
are for planning purposes only.  The wetland 
boundaries shown on this map have been 
determined by photographic interpretation.  They 
do not represent, and should not be used as, 
wetlands delineations under the Massachusetts 
Wetlands Protection Act  and its regulations.

First Wetland Data Layer Update 
STEP 3: Public Use

Regulatory Issues
Concern about changes in 
boundaries for ongoing cases,
especially those under 
enforcement



Data Comparison

Original Update

Time 16 years 10 years

Staff 6 FTE plus consultant 1.5 staff (no consultant)

Approximate Cost $3,159,000 $1,180,000

First Wetland Data Layer Update
Comparison to Original



First Wetland Data Layer Update
Comparison to Original
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Wetland and Resource Area Classification

Losses and Gains Original to 2005

• 4,926 ac. of Net Wetlands Gain

• Freshwater Wetlands Net Gain = 4,188 ac. ~ 9%

• Coastal Wetlands Net Gain = 737 ac. ~ 8%

First Wetland Data Layer Update
Comparison to Original



Wetland Change Project
Identification of Anthropogenic Changes

• Used Feature Extraction Software (Feature Analyst) on Original/Updated 
Wetland Data layers 

• Natural Change
• Beaver Activity
• Human Change
• Improvements in Technology
• Undetermined  

• Agriculture
• Clearing Unknown Reason
• Commercial Development
• Cranberry Bog Activity
• Dock or Pier
• Driveway
• Filling Unknown Reason
• Flooding
• Gravel Operation
• Logging/Clearing
• New Road
• Other

2005 Wetlands Data Layer Update WetChange (1995-2012)



2001 2005

Wetland Change Project
Identification of Anthropogenic Changes



Wetland Change Project
Identification of Anthropogenic Changes

Automated Change Detection Needs Human QC !

• Wetlands are often 
mosaics of different 
plant communities, 
each with their own 
signature

• Natural changes such 
as storm damage or 
beaver activity 
appears as “change”.

• Water levels can 
naturally fluctuate 
over different years.



Wetland Change Project
Identification of Anthropogenic Changes

Greatest cause of loss due to humans = residential and commercial

77 enforcement actions
$3,311,337 in combined penalties

68.2 acres of wetlands ordered restored



Aerial Image Specifications:
• Low tide
• Low sun angle
• Late spring/summer
• True Color
• No recent rain or storm events
• No wind
• No cloud cover, haze or fog

Eelgrass Mapping Project
STEP 1: Obtain Aerial Imagery and Delineate Approximate Polygons

5 rounds of mapping since 1995 
(available on web)



• Goals of Field Data Collection
• Confirm Signature/Locate 

Boundary
• Resolve Difficult Areas

Field Data Attributes
• Eelgrass 

Presence/Absence 
• Percent Cover
• Point type (edge or 

middle) 
• Algae Presence/Absence
• Percent Cover
• Algae Type
• Epiphyte 

Presence/absence
• Water Depth
• Substrate Type

Eelgrass Mapping Project
STEP 2: Boat Based Field Verification and Data Collection
STEP 3: Finalize Polygons and Field QC

MassDEP working with Mass. Maritime Academy



Data Collection using ArcGIS 
On-line Collector

Same Boat Based Field Data 
Collection

Eelgrass Mapping Project
Use of “Collector” to Transfer Data from DEP to/from MMA



LOOKING BACK
Accurate maps have enabled us to: 

• Understand wetland status and trends
• Protect wetlands through regulations
• Inform the public about wetlands
• Enforce against illegal alterations

LOOKING FORWARD
Improve mapping tools & technology:
• Explore object oriented feature extraction
• Incorporate LIDAR data
• Deploy online mapping tools 
• Partner with other mapping experts

In Summary…

Lisa.Rhodes@mass.gov Michael.McHugh@mass.gov

mailto:Lisa.Rhodes@mass.gov
mailto:Michael.McHugh@mass.gov
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