
MFRC-Supported Research 

Overview of Select Projects 



MFRC has supported 
many research efforts 
related to sustainable 
forestry 



The support continues 
 

New / ongoing work: 

• Historic forest disturbance 

patterns 

• Leave tree effectiveness 

• Erosion control effectiveness 

and risk factors 

• Effects of climate on soil 

operability 

• Jack pine survival and growth 

• Wildlife dependent on black 

ash wetlands 

• Impacts of EAB on soil and 

water 

 

 



Forest disturbance 

Objective: map historic forest 
disturbance 

• Team:  Mike Falkowski, Jody 
Vogeler, R. Slesak 

• Funds:  LCCMR, MFRC, DNR 

• Duration: 2015-2018 

 

Approach: 

• Time series stacks of archived 
Landsat imagery 

• Time period = 1972-current 

• Utilize LandTrendr for analysis / 
interpretation  

 



Identifying forest disturbance 

• Temporal trends help to classify disturbance type 

• A= clearcut, B and C = no disturbance, D= thinning 



Classifying Forest Disturbance 
Canopy ~ forested 

 

Generally patterns 

of canopy gain 

 

“Gain” =  

Harvest recovery 

Afforestation 

 

“Loss” =  

Harvest 

Fire 

 

 
Vogeler et al., in review 



Forest Cover 
1973-2015 
Low cover decreasing  
 

High cover increasing  
 

Laurentian province 

has greatest gains  

A 
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C 
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Vogeler et al., in review 



Forest Disturbance – Application 

 Potential applications 

of the dataset are large 

• Age / covertype 

mapping 

• Wildlife population 

modeling 

• Forest health 

applications 

• Land use change 

(e.g., net forest loss / 

gain) 

• Many, many more 



Leave tree 
effectiveness 

• Collaboration with NRRI (A. 

Grinde, J. Niemi) 

• Funded by LCCMR / MFRC 

• Utilize previously monitored sites 

• Utilize D’Amato biomass study 

• Inference at aspen cover, 

statewide 

 

 
  

 

Products 

 

Leave tree effects on wildlife (birds, small mammals, amphibians) 

over time 

 

Refined recommendations for configurations 
 



Leave tree – Design 1 

Observational 

comparisons 

 

60 sites total 

 

Contrast clumps 

and scattered 

 

0 to ~15 years 

post harvest  



Leave tree – Design 2  

Experimental comparisons at 4 sites 

(D’Amato biomass study) 
 

Established winter 2009 
 

Scattered vs. clumps vs. none  



Work and timeline  

Project period 2016-2019 

• Sites selected and initially being sampled 

• Resampled in 2018 

 

Measurements  

• Variety of survey techniques (cameras, 

audio recorders, point counts, etc) 

• Vegetation / woody debris 

• Forest structure with Lidar 

 

Outcomes  

• Evaluation  of effectiveness 

• Recommendations for configurations 

 

Point cloud profile from Lidar 



Erosion Control 
 

• Collaboration with UMN (D. 

Karwan) 

• Funded by MFRC and UMN 

• Utilize archived monitoring data on 

when erosion was observed 

• Inference at site scale with 

statewide application 

 

 

 

 

Products 

 
• Determine factors controlling when erosion occurs  

 

• Development of a risk model for site-scale application 

 

• Evaluate utility of existing guidelines 



Statewide 
patterns  

Monitoring data from 2000-

2016 

 

Many sites with no erosion 

occurring 

 

High proportion of features 

eroding in central MN 

 

 

 

 

 



Key factor = vegetation 
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Proportion re-vegetated  



Next work / outcomes 

Project  period from 2016-2018 (initially) 

 

Objective 1: Factors influencing erosion / 

statewide patterns 

 

Objective 2: Decision  support tool  

- Build on J. Corcoran’s work 

- Incorporate weather patterns 

- Incorporate vegetation establishment 

 

Potential for more products (e.g., review 

paper of Lake States erosion factors) 

Relative risk of WQ impact 



EAB / black ash 

What are the 

impacts? 

 

 

Are there certain 

site conditions 

most susceptible? 

 

Key product = 

management 

guidelines  

Overriding objective: keep the forested wetlands forested 

 

Alternative strategies: do nothing, manipulate stand composition 

FIA plots with ash 
present 





See you in Duluth! 

 


