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Carbon dioxide fluxes from soil respiration and woody debris decomposition in

boreal forests
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Abstract: The boreal forest plays a crucial role in the global carbon budget and climatic system because of its large area, great
soil carbon storage, and sensitive responses to the global warmiﬁg. CO; fluxes from soil respiration and woody debris
decomposition are the largest carbon source to the atmosphere in boreal forest ecosystems. Quantifying these fluxes and
understanding the underlying mechanisms are necessary for assessing and predicting the role of boreal forests in the global
change. Here we summarized general patterns of CO, fluxes from soil respiration and woody debris decomposition in various
boreal ecosystems and environmental conditions, their biophysical controls, and relative contributions of autotrophic and
heterotrophic respiration in soil surface CQO, flux. The soil surface CO,; flux varied from 295 to 627 g C/(m?* * a), and did not
differ significantly (F, ¢ =1.07, P=0. 38)after the effect of soil drainage on soil respiration was excluded. The soil surface
CO, flux was affected by mean annual temperature, annual precipitation, and soil drainage, and positively correlated to mean
annual temperature but negatively to annual precipitation. The relative contribution of autotrophic respiration to total soil
surface CQO, flux averaged 32% , varying between 2% to 60%. Finally, we discussed the current issues and future study
directions in this subject, and emphasized that the CO; emission from woody debris decomposition should never be ignored in
the fire-prone boreal forest although it was not included in most forest carbon budgets.
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