
In the mixed boreal zone of Quebec (Sapinière à bouleau blanc domain), climate change is 

anticipated to induce a northward migration of broadleaf tree habitats, progressively 

encroaching upon the ecological niche presently inhabited by conifers.

Simulation studies have forecasted a decline in forest carbon in this area, primarily linked to 

the loss of softwood.

Partial cut is being investigated as a climate-smart approach to limit the regeneration of 

broadleaf species, as opposed to the BaU Clear-cut practice, which is believed to exacerbate 

the situation.

Conducting process-based simulations to assess the short- and long-term dynamics of 

carbon is crucial for understanding the adaptability of these silvicultural practices within each 

bioclimatic domain under climate change projections.

Context

CHAPTER 1 : Calibration and validation
HETEROFOR- a process-based, spatially explicit, climate sensitive model, adjusted to irregular 

forest stands

CHAPTER 2 : Carbon dynamics simulation
Test climate-smart strategies in the short-and-long term, and compare ecosystem carbon dynamics 

and net productivity

CHAPTER 3 : Harvested-Wood Products 
Track carbon storage in HWPs, and account of market substitution of wood products 

Chapter 1 :Modelling Framework

Chapter 2 :Carbon dynamics simulations
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Ratio NPP/GPP

HETEROFOR: Tree growth
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Treatments

Control
No intervention

RS20
Regular-shelterwood, 20% basal area 
removal at 35 yrs., final cut at 60 yrs.

RS40
Regular-shelterwood, 40% basal area 
removal at 35 yrs., final cut at 60 yrs.

IRS20
Irregular-shelterwood, 20% basal area 

removal every 20 yrs.
IRS40

Irregular-shelterwood, 40% basal area 
removal every 20 yrs.

CC50, CC70
Clear-cut with 50 yrs. and 70 yrs. rotation

SSP1-2.6
warming of 3 – 3.5°C

SSP2-4.5
warming of 3.8 - 4.2°C

SSP3-7.0
warming of 3.9 – 4.6°C

SSP5-8.5
warming of 4.7 – 5.1°C
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Chapter 1.2 :Tree growth calibration results
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Figure: Crown diameter vs DBH – Observed vs fitted curve (10 years)  
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Recruitment Comparison (0 to 10 years)
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Mortality Comparison (0 to 10 years)

Site Map Chapter 1.3 :Recruitment & mortality calibration
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Fig. A) Observed vs Predicted sapling 
recruitment in short-term (10 years)

Fig. B) Observed vs Predicted mortality in trees in 
short-term (10 years)

Fig: Understanding seedling Cohort density dynamics over time in SAB and BOP to improve mortality and 
regenerations predictions 
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Figure: Forest Management Scenarios for Long-term Simulation
Figure: BAI increment (1:1-line) – Observed vs Fitted in 10 years
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2023 2123Output comparison per year among treatments

Data available from RESEF (numbered plot):
Le réseau de surveillance des écosystèmes forestiers, MFFP, QC
& Éric Bauce (ER) trial data at Forêt Montmorency 

ER 1, 3, 7, 12

Balsam fir dominated

Sugar maple dominated

Healthy stand

Disturbed

Reserved for validation
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