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Assessments of Soil Erosion and SedimentationMy Background…



Soil erosion is a serious problem for agriculture, and a major part 
of that problem is its impact on soil fertility.

What we thought we knew…

Minnesota, Lobb, 1999 Manitoba, AAFC



Soil loss by wind and water erosion diminish soil fertility on site.

What we thought we knew…

Saskatchewan, 1980s, AAFC

Saskatchewan, 1930s



Soil loss by wind and water erosion diminish soil fertility on site.

What we thought we knew…

Manitoba, Lobb, 2020



Soil loss by wind and water erosion diminish soil fertility on site.

What we thought we knew…

Manitoba, Lobb, 2020

N, P, K lbs acre -1 year -1 ???



Soil loss by wind and water erosion diminish soil fertility on site.
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Manitoba, Lobb, 2021



Soil loss by wind and water erosion diminish soil fertility on site.

What we thought we knew…

North Dakota, Rick Bohn/USFWS

Manitoba, Lobb 2020



Soil loss by wind and water erosion diminish soil fertility on site.
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And, soil erosion causes nutrient export and contamination off site.

What we thought we knew…

Census of Agriculture, 2016

Manitoba, Lobb, 2007

Lake Winnipeg, 2010s
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Nelson River, Hudson Bay
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And, causes nutrient export and contamination off site.
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Bourne et al., 2002. State of the Lake Report
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Conservation tillage and increased crop residue cover protect the soil 
from erosion and reduce these agricultural and environmental impacts.

What we thought we knew…

MANDAK, 1993



What we thought we knew…

Census of Agriculture, 2016

Conservation tillage and increased crop residue cover protect the soil 
from erosion and reduce these agricultural and environmental impacts.



A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.

What we know now…
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Tillage erosion is the net redistribution of soil resulting 
from the variability in soil translocation by tillage. 

Minnesota, Lobb, 1999
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A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.

What we know now…

Minnesota, Lobb, 1999

Manitoba, AAFC, 1980s



What we know now…



B)  Tillage erosion is the primary driver behind the need for variable 
rate nutrient management in most landscapes.

What we know now…

Minnesota, Lobb, 1999



What we know now…

Boyne-Morris and La Salle River Watersheds

B.C. Brooks. 2022. 
MSc Thesis. UofM.

A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.
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What we know now…

A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.
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What we know now…

A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.

Manitoba, Lobb 2020



A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.
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North Dakota, Lobb, 2017



A)  The major cause of moderate to severe soil loss on cultivated land 
is tillage erosion, not wind or water erosion.
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C)  Detailed sediment budgets indicate that only a small amount of 
sediment, and therefore particulate P, enter these minor waterways 
via wind erosion.

What we know now…

Boyne-Morris and La Salle River Watersheds

B.C. Brooks. 2022. 
MSc Thesis. UofM.



D)  The majority of sediments in our streams are from channel 
erosion, not from water erosion on agricultural land.

What we know now…
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D)  The majority of sediments in our streams are from channel 
erosion, not from water erosion on agricultural land.
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E)  Conservation tillage is not necessarily going to stop the soil erosion 
problem.  It may make it worse.
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• We must redefine and redesign conservation tillage, and foster 
its implementation.

There are tillage operations that are 
more erosive than the mouldboard
plough

We must consider how far soil is moved 
during tillage as well as how much crop 

residue is left on the soil surface

What we know now…



• We must redefine and redesign conservation tillage, and foster 
its implementation.

The current trend is towards 
higher speed  tillage, throwing 

soil much further

There are tillage operations that are 
more erosive than the mouldboard
plough

Home farm, Ontario, 2021…OMG!!!

What we know now…



Even seeding operations 

move a lot of soil and cause tillage erosion

• We must redefine and redesign conservation tillage, and foster 
its implementation.

There are tillage operations that are 
more erosive than the mouldboard
plough

What we know now…



Even crop management operations
move a lot of soil and cause tillage erosion

• We must redefine and redesign conservation tillage, and foster 
its implementation.

There are tillage operations that are 
more erosive than the mouldboard
plough

What we know now…



F)  The crop residues on the soil surface are a major source of 
phosphorus that gets exported from fields.

What we know now…

Manitoba, Lobb, 2010

Manitoba, Lobb, 2021



Critical Factors Affecting Field-Scale Losses of N and P in 
Spring Snowmelt Runoff in the Canadian Prairies

What we know now…



La Salle River Watershed, 2020

What we know now…
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several decades of cultivation (~1990) 

mature state of erosion

What we can do…



• Design a new generation of soil erosion models that integrate 
wind, water and tillage erosion.

• Redefine and redesign conservation tillage to manage soil 
movement as well as crop residue cover.

• Take a more aggressive approach to restoring eroded landscapes.

What we can do…
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Restored Landscape

- reduced variability in soils 
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What we can do…

Minnesota, Lobb, 2005



Manitoba, Smith, 2006

What we can do…



• The addition of as little as 10 cm of                                                    
topsoil to severely eroded hill tops                                                      
increased yields by 10% to 33% in                                                     
wet years and 39% to 133% in dry years.  

• In balancing yields in areas of addition and removal, there 
was a NET increase in crop production.

• Landscape restoration provides continued yield response on 
hilltops for several years after the initial restoration.

• The addition of topsoil improves water retention, soil 
nutrient status, and organic matter content.

• The cost of rehabilitation can be recovered in 3 to 5 years.

Research Findings: 

What we can do…
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• There is growing urgency to take effective action.

• Increasing variability in climate and the increasing severity 
and frequency of weather extremes can only amplify the 
losses in crop production and threaten farm and food 
security. 

• The degradation of soil landscapes is increasing in areal 
extent, more of farm fields are suffering the loss of topsoil.  
This is a result of progressive tillage erosion. 

What we can do…



A

B

C

Soil-landscape variability in a hilly landscape 

several decades of cultivation (~1990) 

mature state of erosion
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Soil-landscape variability in a hilly landscape

continued cultivation (~2010)

advanced state of erosion

entire soil-landscape degraded

There is a need for effective and preventative and corrective action!

What we can do…
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