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Woody Plant Encroachment 
• Woody Plant Encroachment (WPE) is an increase of native 

woody plants in and at the expense of grassland ecosystems. 
• Grasslands and Forests have co-existed together in the same sub 

eco-regions for millennia. 
• To maintain and renew these grassland ecosystems, Indigenous 

peoples used fire constantly to keep these grassland ecosystems 
healthy and intact. 



• Without frequent disturbance, WPE is causing grasslands to transition to 
permanent forest cover. 

• The grasslands of Southern Alberta are being severely impacted by WPE 
and are in a significant decline.



Encroachment - “the act 
of slowly covering more 
and more of and area” 
We need to recognize that 
the landscapes we see 
today, are not what 
existed historically and 
may not be sustainable 
for tomorrow… 
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Bow Corridor                 7 years (White) 

Ghost                           30 years (Rogeau) 

Elbow                           32-70 years (Rogeau) 

Highwood                     27 years (Rogeau) 

Porcupine Hills             16-22 years (Rogeau) 

Castle Watershed         9-31 years (Rogeau)

Montane Sub Eco-region 
Mean Fire Return Interval (MFRI) 





TCR ENCROACHMENT OVER TIME
TITLED NCC LEASE

EXISTING VEG COVER (G) 25% 34% 5%

HISTORIC VEG COVER (G) 90% 86% 73%

HEALTHY RANGE LOSS 65% 52% 68%



WPE Impacts 
Grazing Capacity 

• WPE is expanding at a rate of 1-2% annually in some regions across North 
America 

• 25% of the rangelands in the westerN US have sustained forest cover 
expansion resulting in an estimated loss for agricultural producers of $5 
billion since 1990. 

• The forage lost annually is estimated to be equal to the consumption of 1.9 
million cattle. 

• Many cattle operations are becoming unsustainable . 



Biodiversity 
• In Alberta, 80% of the species at risk are found in the grasslands. 
• Many of these species adapted to the frequent anthropogenic 

use of fire over thousands of years. 
• Those same species are being impacted by habitat loss, largely 

due to WPE resultant from fire exclusion.



Hydrological Impacts 
• WPE has been linked to reduced ground water recharge, shrubs and trees 

use more water than grasses, altering stream flow.  
• Some studies have linked decreases in steam flow due to WPE inspite of 

increased precipitation levels.  
• A 20% increase of shrub growth outside of riparian zones resulted in a 

estimated 25% increase of transpiration rates. 
• Surface soil moisture is also impacted through increased transpiration as 

well as evaporation resulting in lower soil moisture values.



Carbon Sequestration  
• Carbon Sequestration, the storage capacity of natural ecosystems 

especially above ground woody plant storage is receiving  increasing 
attention. 

• Grasslands store a significant amount of soil organic carbon.  
• Below ground carbon storage is twice that of above ground woody plant 

storage. 
• Increasing above ground carbon storage is offset by losses of below 

ground carbon storage. 
• Degradation of grasslands has in some areas led to the loss of up to 40% 

of the ecosystem's soil organic carbon 
Considerably more research is needed in this area….



Managing WPE 
To manage it, we need to understand it. 

5 stages of Woody Plant Encroachment

Intact      Dispersal       Recruitment      Encroachment      Transition




(Core)                                  (Ingress)                                 (Forested)


• There is no such thing as a silver bullet, there are no quick 
and easy answers, no one shot treatments, there is no easy 
road. 

• Combining treatments, monitoring, and returning will be an 
ongoing exercise to maintain healthy grasslands.



Grazing 
• Pro’s - good range management practises are an excellent prevention 

tool. If rangeland is maintained in a healthy state, less expenditures 
are need to maintain it. Cattle and other livestock are readily 
available for grazing. Grazing with Goats, donkeys, etc. have been 
proven to reduce or remove woody plants. 

• Con’s - Once WPE is established, grazing alone will not likely reduce 
or remove it.



Mechanical Treatments 
Mowing  

• Pros - cost effective, useful in the early stages to keep 
woody plants cut down and from growing larger and 
denser. Herbicide applications may be more effective 
post mowing. 

• Con’s - Overtime, if not kept up with, the WPE may 
become too large for mowing. 



Pile and Burn 
• Pro’s - traditional and effective tool to remove heavier 

established vegetation. Can be done during the off 
season or during the grazing season. Herbicide 
applications might be more effective post clearing  
when the plants start to sprout. 

• Con’s - soil disturbance may allow noxious plants to 
germinate. If done during dormant periods, there may 
be more sprouting



Mulching 
Mulching or mastication utilizes specialized equipment to grind, chip, or 
break apart brush, small trees and slash into small pieces. 
• Pro’s - works well along fence lines and lighter brush. Can be used for 

broader areas as well. Equipment is specialized but readily available. 
Costs are comparable to other tools. 

• Con’s - if larger amounts of woody material are mulched, it can leave a 
layer of chips which may inhibit or reduce grass growth. Some 
equipment will leave larger pieces which take longer periods to 
decompose. 



Herbicides 
• Pro’s - readily available, commonly used, can be used as a spot 

treatment or sprayed across a broad area. The effectiveness can be 
greatly increased when used in conjunction with other treatments for a 
1-2 punch to set back WPE. Effective on sites which have become 
infected with noxious weeds. 

• Con’s - Costs have increased dramatically, while effective against 
targeted species, it also impacts valuable forbes and may decrease 
biodiversity if not used judiciously. Carries negative connotations within 
some sectors of the public.



Timber Harvesting 
• Pro’s - effective utilization of a renewable resource which can offset 

costs related to other WPE treatments. Modern equipment and 
operations have low ground impact, utilization standards aid in reducing 
the amount of debris left behind. Very limited alternatives for restoring 
forest cover to younger age classes. 

• Con’s - if not done carefully, ground disturbance can introduce noxious 
species. Roading is required to for hauling. Timber harvesting has 
negative connotations in some circles. Additional work may be needed 
post harvest to lessen the return of WPE.



Fire - various options exist, pile and burn, prescribed fire, biochar, etc.  
• Pile and Burn 

• Pro’s -as noted early, can be done in most seasons with less risk, 
higher comfort levels as many have experience. 

• Con’s- if dirt is mixed into the piles, there is hold over potential. Can 
sterilize the soil underneath the pile opening up the potential for 
noxious invaders. 

• Biochar 
• Biochar is a residue, made of carbon and ashes, resulting from the 

burning of woody material in an oxygen-limited environment. Has the 
potential to create a revenue source from the disposal of woody plant 
material. 



Prescribed Fire 
• Pro’s - The grassland ecosystems have adapted to low severity 

anthropogenic fire over thousands of years. Native species respond 
psotiivly to the application of fire. Effective in reducing densities, 
consumes the seeds of woody plants before they germinate, adds 
nutrients back into the soil, effectively reduces grass matt build up 
and has an almost immediate positive ecological  response. 

• Con’s - Requires a sufficient fuel load meaning that ranch operations 
need to adapt to leave additional grass behind. Additional burns for 
maintenance are required. Takes time to build capacity, reduce costs, 
it is weather dependent, and carries its own risks.



Questions?


