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Carbon dioxide (CO2) is a major greenhouse gas that is rapidly increasing in the atmosphere, mostly as a 

result of anthropogenic emissions. Naturally, it is a product of the forest carbon cycle, serving as a source 

and takes up CO2 during growing periods, or serving as a sink when disturbances occur. The second 

largest store of carbon in the world is the soil, surpassed by that of the deep ocean. Boreal forests have 

the ability to capture and store large quantities of carbon dioxide. Hence, we need to understand how 

carbon dioxide is cycled through the ecosystem so that we can create adaptation and mitigation plans by 

offsetting excessive soil CO2 efflux through human disruption and global warming. The first objective of 

this research is to quantify the spatial and temporal variability of soil CO2 efflux and identify possible 

drivers of soil respiration in a mixedwood boreal forest. The second objective is to partition soil respiration 

in the field. It is an ongoing research in a boreal mixedwood forest in north central Alberta, Canada. The 

site is a 1-ha plot of land with 75 sampling points in total to measure how soil respiration varies on a much 

smaller scale. The total soil respiration along with its heterotrophic and autotrophic partitions would be 

measured during the growing season of two years (2012 and 2013). Using factors such as soil 

temperature, soil moisture, and vegetation type and distance from sampling point, we have determined 

how much these drivers could be used to explain soil respiration values in a small-scale experiment.  

These results will be useful to climate change studies in understanding how soils respire on a small scale 

and the drivers that influence the differences in soil respiration values on that same scale. With this 

knowledge, we can use the mechanisms of the small-scale measurements to infer large-scale results.  
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