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INTEGRATING SEMI-AUTOMATED 
MAPPING TECHNIQUES INTO 

PRODUCTION LEVEL WETLAND MAPPING 

A Collaborative Effort 

• Ducks Unlimited, Inc. 

• Equinox Analytics, Inc. 

• MN DNR Resource Assessment 
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SEGMENTATION GOAL 

To reduce the amount of time the photo interpreters 
spend on delineating wetland boundaries so they 
can focus their efforts on identifying  the wetland 

class, water regime and modifiers 
 

BY UTILIZING 
 

An automated segmentation process with high 
resolution aerial imagery and Lidar data   









GENERIC VS TRAINED SEGMENTS 



GENERIC VS TRAINED SEGMENTS 



GENERIC VS TRAINED SEGMENTS 
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PROCESS 

“Layer Stack” 
 
Lidar  data and 
derivates 

Image  
Segmentation 

Aerial photo mosaics, 
River Centerlines,  

and Bathymetric data 

Results: wetland polygons for the DU Photo Interpreters to classify 



GOOGLE DOC TO TRACK PROGRESS 



LAYER STACK 



LAYER STACK 

Lidar 3m DEM 
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LAYER STACK 

Lidar Intensity Lidar Height of 1st Return 
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IMAGE MOSAIC 



RIVER CENTERLINES 



BATHYMETRIC DATA 

L1/L2 break at 2.5 meters 



SEGMENTATION INPUTS 
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INITIAL SEGMENTATION 



SEGMENTATION –  
INITIAL ID OF OPEN WATER 



SEGMENTATION –  
RIVERS & STREAMS 

Problem: Trees along rivers. Solution: DEM  



SEGMENTATION –  
RIVERS & STREAMS 



SEGMENTATION –  
RIVERS & STREAMS 

What to do when there is not enough elevation 
change?  



SEGMENTATION –  
RIVERS & STREAMS 

• Automation verses Digitizing 

• Cost/Benefit of finding a solution 

• Quick fix with options for solutions in the 
future 



SEGMENTATION –  
OPEN WATER 



SEGMENTATION –  
UPLAND/WETLAND DELINEATION 



SEGMENTATION –  
FORESTED WETLANDS 



SEGMENTATION –  
REMAINING WETLANDS 



SEGMENTATION – RESULTS 
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SEGMENTATION – RESULTS 

Select and Label 



SEGMENTATION – RESULTS 

Merge and Label 



SEGMENTATION – RESULTS 

Cut and Label 



SEGMENTATION – RESULTS 

Forested Wetland 

Shrub Wetland 



SEGMENTATION – RESULTS 

L1 L2 



DISCUSSION TOPICS 

• Cost/Benefit of Segmentation vs. Traditional PI 
  
 Input data preparation 
  
 Segmentation Routine 
  
 Faster Photo Interpretation 
 
 Better Accuracy/Precision? 
  
  



DISCUSSION TOPICS 

• Photo Interpretation Mindset 

• Handling Large datasets 

• Wetlands are challenging! 

• Different “look” to segments  

• Future enhancements 

  



THANK YOU AND CONTACT INFO 

Robb Macleod 

National GIS Coordinator 

Ducks Unlimited, Inc. 

rmacleod@ducks.org 

734-623-2000 

mailto:rmacleod@ducks.org
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