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• >$80 million on herbicide Phragmites past 
few years (MTRI, 2010)

• Property values, tourism…

• Biodiversity and habitat quality

• Funding sources

• Need for long-term management 
plans



Source: http://greatlakesphragmites.net/blog/introducing-the-phragmites-adaptive-management-framework-pamf-initiative/

Adaptive Management



Introduction

1. Remote Sensing cost effective way to implement 
adaptive management

2. Often accurate baseline of existing conditions does not 
exist

3. Prioritize treatment areas

4. “Precision Conservation” approach to management

5. Example project: Green Bay, WI



The Challenge

•Managing beyond the 
site scale

•Complex dynamic, 
inaccessible Ecosystems

•Multi-year/Diverse 
Treatment Types

•Doing more with less
-> Remote Sensing



Remote Sensing Mapping Approach

AES Imaging Plane & Multi-Spectral Sensor

MappingMulti-Spectral Imagery Interpretation



UAV’s

Sensors and Expected Outputs

Citation: U of MI, Water Center Grant 2014: MTRI/AES 



Multi-temporal Aerial Imagery: Timing and Vegetation - Phenology
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Ortho Oblique 



Automated Classification and Mapping Technology 



Oblique Imagery- Early Fall



Infra-red Ortho Photography



Natural Color Photography



Phragmites Distribution







Priority Outcomes of  the Charette



Mapped Outcomes of  the Charette







• Holistic approach with vision for restoration not just treat

• Long-term multi-year commitment

• Evaluate on more than acres treated; consider shifts in native 
plant response

• Consider safety and threat of wildfire

• Develop Management Units

• Protect the best

• Prioritize areas more conducive to 
continued management

Management Consideration



Management Considerations



Industrial and Wild Fire Threats



Education/Best Management Practices



Implementing  “Precision Conservation” in the Field  

9B874AB2-AE67-4C04-B86E-C1E3830E27CE.MOV
9B874AB2-AE67-4C04-B86E-C1E3830E27CE.MOV


Evaluating RS Results

Comparison of area mapped 
to area sprayed



Amphibian Survey

Bird Survey

Vegetation Transects

Treated

Untreated

Data Collection Remote Sensing

Evaluate Success by more than Acres Treated.



Conclusions
• Remote Sensing is a valuable tool for adaptive management. 

• Utilize appropriate sensor for project size and focus.   Timing
of imagery is key.

• Good baseline inventory to inform next steps and maximize
efficiency of strategic management

• RS needs field calibration and users need be informed on 
strengths/weakness mapping
– minimize temporal change
– account for sparse small areas as well under canopy

• Set goals higher than just acres treated. Work towards 
restoration and native plant regeneration





Questions??
For More Information Contact: 

Jason Carlson: jason@appliedeco.com
Applied Ecological Services: www.appliedeco.com/

http://www.mtri.org/treatment_effects_phragmites.html
http://berkey.906.io/shoreviewer/web/build/index.html#/great-lakes
http://greatlakesPhragmites.net/
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