
• Characterizing uncertainty in overall C estimates associated 

with multiple data inputs and modelling assumptions. 

• Upscaling from plots to Landsat reflectance in unmanaged 

areas that have few existing ground plots. 

• Data size and processing power: each raster for 

Saskatchewan contains over 1 billion 30 meter pixels 
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Challenges 
• Spatially-explicit modelling of C estimates for 

Saskatchewan’s forest at 30 m resolution using a 

recently modified spatially-explicit version of CBM-CFS3, 

the core model of the Canadian carbon accounting 

system. 

• Expanding C estimates to unmanaged forests in 

Saskatchewan (SK) using a combination of a dense time 

series of Landsat imagery, LiDAR data, and growth 

modelling (~7% of Canada’s forests are considered 

unmanaged, and 37% of the forested land base in SK 

falls in this category). 

• Using a 30 m change product characterizing annual 

forest change (1984 – 2012). 

• Combining permanent sample plot data, Landsat 

imagery, forest inventory, and LiDAR data, to represent 

forest productivity in a spatially-explicit manner. 

Background 

Overview 

Forest and forest dynamics are an integral component of the 

global carbon (C) cycle with the photosynthesis footprint of 

terrestrial primary producers visible in the seasonal 

hemispheric CO2 records. Forests are the largest terrestrial 

primary producer and Canada’s forest cover represents 30% 

of the world’s boreal forest and 10% of the world’s overall 

forest cover. Quantifying the contribution of Canada’s forest to 

the global C balance is a key objective of carbon science in 

Canada and as such, Canada maintains the well-established 

National Forest Carbon Monitoring, Accounting and Reporting 

System (NFCMARS) for its managed forest. This research will 

contribute improvements to Canada’s NFCMARS. 

Data Model Inputs Benefits 
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• Systematic, repeatable, spatially and temporally exhaustive 

high resolution annual C flux and stock estimates, both for 

managed areas and for unmanaged areas where remote 

sensing techniques are the only economical or practical 

method of data collection. 

• Model input based on Landsat products enables the use of a 

common information source for annual input into CBM-CFS3. 

• Timely estimation of C stocks and fluxes for large areas 

benefiting both the science and policy communities. 

CBM-CFS3 
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• Ecological Boundaries (2) 
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A spatialized representation of growth 

for all the forests of SK is being 

developed using permanent sample 

plots, proxy-filled time dense Landsat 

pixel values, and many different 

species, age and height values (8) in a 

piece-meal approach for different 

regions of Saskatchewan, where the 

best available data is used for each 

piece in a Random Forest model to 

estimate biomass for each year of 

simulation. Once this stack of biomass 

rasters is produced, forest growth 

representation will be built by clustering 

approaches. 

Annual Landsat pixel-composite 

time series (1984–2012) (1) 
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The C Budget Model of the Canadian Forest Sector 3 

(CBM-CFS3) is an annual time-step model that uses growth 

and yield data and forest cover inventory and change 

information to estimate stand- and landscape-level biomass 

C dynamics (5). Using forest attributes and disturbance 

information, the model can assess past changes in C stocks 

as well as evaluate future changes that might result from 

modified management strategies or altered disturbance 

patterns (5). 
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Model runs will associate numbers with 

the arrows below for Saskatchewan 
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Harvested Wood Products 

•  LiDAR metrics 

from 2010  National 

LiDAR  Transects (3)  

 

 

 

 

 

 

 

• Inventory: CASFRI 

database (4) 

 

 

 

 

 

 

 

 

 

• Topographic Solar 

Radiation Index 

 

 

• Topographic 

Wetness Index 
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