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Monitoring Program History 

SFRA mandates guideline monitoring 

• DNR: programmatic aspects 

• MFRC: oversight and direction 

 

Monitoring is essential to the voluntary 
approach for guideline application 

• Stakeholder demand 

• Periodic reports used to guide training 

• Linkages with certification programs 

 

Historic method was biennial, statewide 
NEW method is focused on watershed scale 

• Same general protocol 
Image analysis -> site selection -> field monitoring 

• 3rd party contractors 

• Monitoring all guidelines 



Guideline Monitoring Program 
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MFRC – 
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•Selecting Indicators 

•Operational 
Considerations 

•Oversight of Program 

DNR – Site Level 
Monitoring 
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•Implications for Planning 

•Reporting 
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•Data Integration 

•Data Interpretation 

•Applications and 
Collaboration 

Field Data Collection & 
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Outreach & Communication 
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Research & Development 
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Upholding the SFRA 
Training Coordination 



Scale of Analyses 

Monitoring has historically 

been conducted statewide 

 

Watershed scale most 

relevant for water quality 

related research/analyses 

 

More/most agencies are 

following a watershed scale 
approach for management 

 



Disturbance Patterns 

Forest disturbance can alter 

watershed hydrology 

• Alter timing, magnitude of peakflow 

• In-stream sediment production 

• Nutrient loading in water bodies 

Clearcut 

Selection 

Thinning 

No Action 

10 Years 40 Years 

Verry, 1986 



Watershed Scale – Remote Sensing 

DNR Resource Assessment 

Map Disturbed Forestland 

Regardless of disturbance type 

 

Use Landsat Time Series 

Or other aerial imagery 

Verified with aerial photos flown 

 

Annual: Selected Watersheds 

Biennial: Statewide 



Site Scale – Field Monitoring 

*New* 

• Four watersheds 

annually on a recurring 

cycle 

– Following the MPCA 

WRAPS program 

• 30-40 harvest sites per 

watershed 

– Stratified random selection 

by ownership type 



Approach Overview 

1. Quantify forest disturbance at watershed and state scales 

2. Conduct field monitoring at selected sites 

3. Ancillary data collection to ‘characterize’ the watershed 

4. Combine info from #’s 1, 2, and 3 to develop a  

relative assessment of risk to water quality by watershed 

5. Target education and outreach based on info from #4 

 



Cumulative Disturbance – 2001-2015 

Source: MNDNR Resource Assessment 
Disturbances Mapped 2001–2015 = 1,539,198 acres 
Disturbances Mapped 2001–2011 = 1,434,332 acres  



Source: National Land Cover Database 
Total Acreage in 2001 = 17,904,464 acres 
Total Acreage in 2011 = 17,404,718 acres 
Difference 2001–2011 = 499,746 acres  



Cumulative Disturbance – 2001-2015 

Source: MNDNR Resource Assessment 
Disturbances Mapped 2001–2015 = 1,539,198 acres 
Disturbances Mapped 2001–2011 = 1,434,332 acres  



Cumulative Disturbance – 2001-2015 

Source: MNDNR Resource Assessment 
Disturbances Mapped 2001–2015 = 1,539,198 acres 
Disturbances Mapped 2001–2011 = 1,434,332 acres  



Source: National Land Cover Database 
Total Acreage in 2001 = 17,904,464 acres 
Total Acreage in 2011 = 17,404,718 acres 
Difference 2001–2011 = 499,746 acres  



Cumulative Disturbance – 2001-2015 

Source: MNDNR Resource Assessment 
Disturbances Mapped 2001–2015 = 1,539,198 acres 
Disturbances Mapped 2001–2011 = 1,434,332 acres  

















Assessing Relative Risk 

Land Use Practices 
Probability of water quality degradation 

Agriculture Urban Forestry 

Higher Lower 

Intensive mngt. 
Adjacent to water 

Erodible soils 

Extensive mngt. 
Rapid re-vegetation 

Level topography 
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Disturbance  aggregation 

in time and space 

Relative risk is a function of: 

Operational effectiveness of practices 

Disturbance patterns 

Watershed characteristics  











Key Attributes 
Mississippi 

Headwaters 

Lake 

Superior 

North 

Lake 

Superior 

South 

Rum River 

Watershed Area (acres) 1,228,890  1,015,660  399,264  1,013,290  

          

Forestland (%) 53  64  61  36  

          

Lakes and Ponds (%) 15  6  0  16  

Trout Lakes and Ponds (%) 0.2  4.3  3.2  0.0  

          

Rivers and Streams (miles) 1,575  2,144  1,055  1,801  

Trout Rivers and Streams (%) 3  53  75  0  

          

Wetlands (%) 23  20  23  17  

          

Scrub/Shrub/Grassland/Herbaceous (%) 4  9  8  7  

Cultivated Crop/Pasture/Hay (%) 7  0  2  34  

Barren/Open/Developed (%) 4  2  6  7  

          

DOT/State Forest Roads (miles) 3,220  1,048  919  3,304  

Forest Access Routes (miles) 1,729  372  81  72  

Disturbed Area (acres) 23,825  10,021  7,984  3,962  

Forestland Disturbed (%) 4  2  3  1  

          

Monitored at the Site Level (acres) 1,173  923  320  975  

Disturbed Area Monitored (%) 5  9  4  25  

Number of Sites Monitored 36  17  13  28  





Key Features Monitored 
Mississippi 
Headwaters 

Lake Superior 
North 

Lake Superior 
South 

Rum River 

Monitored Sites (total count) 36  17  13  28  
          

Non-Open Water (NOW) water bodies adjacent or on-site 
Count 91  33  62  142  
Total Acreage 312.7  642.5  232.8  393.9  
Mean Acreage 3.4  19.5  3.8  2.8  
Max Acreage 67.9  107.4  38.0  56.3  
          

Open Water (OW) water bodies adjacent or on-site 
Count 5  0  1  7  
Total Acreage 97.9  0.0  17.6  22.2  
Mean Acreage 19.6  0.0  17.6  3.2  
Max Acreage 47.8  0.0  17.6  13.4  
          

Streams adjacent or on-site 
Count 0  11  7  1  
Total Length (mi) 0.00  6.86  1.61  1.75  
          

Riparian Management Zones (RMZ)  
Count 14  10  7  9  
Total Acreage 63.5  119.9  29.6  12.6  
Mean Acreage 4.5  12.0  4.2  1.4  
Max Acreage 12.2  55.6  8.8  5.1  
Mean Width (feet) 217.3  154.1  166.3  37.7  



  

Total RMZs That 

Met Guidelines 
Total RMZs 

On-site RMZs 

That Met 

Guidelines 

Total On-site 

RMZs 

Adjacent RMZs 

That Met 

Guidelines 

Total Adjacent 

RMZs (#) 

 Lakes & OWW  

2000–02 47.6% 84 31.3% 32 57.7% 52 

2004–06 54.5% 22 25.0% 4 61.1% 18 

2009 57.1% 7 50.0% 2 60.0% 5 

2011 87.5% 8 50% 2 100% 6 

2014 74% 19 33% 3 81% 16 

  

 Streams 

2000–02 56.5% 69 30.8% 26 72.1% 43 

2004–06 43.1% 65 37.9% 29 47.2% 36 

2009 50.0% 14 25.0% 4 60.0 10 

2011 62.5% 16 100% 2 57.1% 14 

2014 82% 17 0 1 87.5% 16 

  

 Total 

2000–02 51.6% 153 31.0% 58 64.2% 95 

2004–06 46.0% 87 36.4% 33 51.9% 54 

2009 52.4% 21 33.4% 6 60.0% 15 

2011 70.8% 24 75% 4 70.0% 20 

2014 77.8% 36 25% 4 84% 32 
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Spatial Analyses of Monitoring Results 

Key Objective: Maintain supply of high-quality 

water from forests 
 

ID factors influencing  

operational effectiveness 
 

ID “highest” risk watersheds 
 

Targeted outreach/planning  
 

Engaged stakeholders and  

partners  

 

 

 

 

 

 


