One of Canada’s Biggest Carbon Sinks Is Circling the Drain
by Barry Saxifrage
May 7, 2021 (abridged) – Canada's continent-spanning forest used to remove massive amounts of CO2 from the air each year.  It was a hugely valuable "carbon sink", slowing the pace of climate change and benefiting our logging industry.
But that carbon sink has steadily collapsed, to the point where the forest now emits CO2, net.  That adds fuel to our accelerating climate crisis, and spells trouble for Canadian logging.
That is the grim story told by the data in Canada's latest National Inventory Report (NIR).  I've dug into that data to create a series of charts that illustrate what's happening in Canada's managed forest, and what it means for our climate emergency and our logging industry.
Out of Thin Air …
Canada's managed forest contains trillions of trees, from tiny seedlings to towering old-growth survivors.  All these trees literally build themselves out of thin air.  Half their weight is the carbon they pulled, molecule by molecule, from CO2 in the air. 
That carbon is temporarily locked up in trees, until the wood gets burned or rots.  At that point, the carbon gets recombined with oxygen and released back into the atmosphere as CO2.
The balance between new growth - versus fire and decay - determines whether a forest is a net CO2 sink or a net CO2 emitter.  In the past, our managed forest grew more than it burned or decayed — creating a giant carbon sink.
… and now Back into It
But like so many of the planet's great ecosystems, Canada's managed forest is suffering from aggressive land use, combined with human-created climate impacts — surging wildfires, insect outbreaks, droughts, diseases and storms.
Over the last 2 decades, the once great carbon sink has steadily drained away.  It's now gone, and the balance in the forest has tipped to emitting CO2 instead. 
And that's before accounting for the additional CO2 emitted by harvesting wood, which adds even more CO2 to the total.  The logging industry benefited when the forests were a healthy carbon sink.  The trees cleaned up the CO2 created by logging, and at no cost.  Now this free service is gone, leaving the industry in uncharted waters.
Collapse
You can see the startling collapse of the carbon sink in my 1st chart [see original URL].  That plunging green line shows the net amount of CO2 that Canada's managed forest removed from the atmosphere each year.  Canada reports this under the techno-speak term "net flux" (NIR table 6-5).
I've plotted the 10-year running average, to reveal the underlying long-term trend; each point on the line is the average of the 10 years leading up to it.
For example, that upper left dot means that during the 1990s, Canada's managed forest removed an average of 160 million tonnes of CO2 (Mt CO2) per year from the atmosphere.  That added up to 1,600 Mt CO2 over the decade.  It was a huge help in the climate fight — and a huge free service for our logging industry.
The tipping point occurred when the green line plunged past zero and turned red.  That's when the balance for the preceding 10 years flipped to being a net source of CO2, instead of a sink.
That final dot, in 2019, means our faltering managed forest released an average of 24 Mt CO2 per year into the atmosphere during the 2010s.
The Full Impact in the Atmosphere
The full climate impact of this lost carbon sink added up to 184 Mt CO2 per year, on average, during the 2010s.  That's the increase in atmospheric CO2, compared to what it would have been if the forest carbon sink had remained healthy at 1990s levels.
For scale, that's 5 tonnes of CO2 per Canadian per year — double the emissions from all our passenger cars and trucks.
Such a huge new flood of CO2 into our already destabilized climate is obviously bad news.  It's bad news for our forest.  It's bad news for our climate.  It's bad news for Canada's plans to use forest "offsets" to green-light extra fossil fuel burning.  And it's bad news for our logging industry's plans to continue selling their wood as a climate-safe and climate-sustainable carbon product.
2 Billion More Trees
In an effort to bolster the collapsing carbon sink, Ottawa announced a “2 Billion Trees" initiative.  The government plans to spend $3.16 billion over the next decade to plant an additional 2 billion seedlings.  This would be a 40% increase in the number of seedlings planted in Canada.  If all goes well — which they say will be challenging because of rising climate impacts — these new trees could remove as much as 12 Mt CO2 per year by 2050.
While that would be welcome, it pales in comparison to the scale and pace of the problem.  That’s the amount that has been disappearing every 16 months since the 1990s.  Most troubling for our forest and for us, there is no sign it will recover until humans bring our metastasizing climate crisis under control.
Climate Changing 10 to 100 X Faster than Forests Can Adapt
To get a sense of what's coming, here's what National Resources Canada says in the latest State of Canada's Forests report : "Scientists predict that increasing temperatures and changes in weather patterns associated with climate change will drastically affect Canada’s forests in the near future.  With the rate of projected climate change expected to be 10 to 100 times faster than the ability of forests to adapt naturally." 
... 
So far, we've looked at the collapse unfolding in Canada's managed forest.  Now let's take a look at the additional CO2 being released by logging.
Logging from CO2-Emitting Forests
Forestry and wood products are advertised as good for the climate, on the theory the CO2 emitted by logged wood gets reabsorbed by new growth.
But the government data shows Canada's managed forest isn't absorbing CO2 anymore — it's emitting it....  Until the 2000s, the forest almost kept pace with logging.  The gap between the amount of carbon that logging took out and the amount the forest replaced was relatively small.  But as the forest carbon sink collapsed, less and less got replaced. 
Over the last decade, as Canada's managed forest flipped to be a carbon source, it couldn't replace any of the carbon that logging removed from it.  We have been logging a forest that is already a net emitter of CO2.
The Growing Flood of CO2 into the Atmosphere
All that harvested wood doesn't instantly turn to CO2.  There is a delay between the time when a tree is cut and when its carbon turns into CO2.
In Canada, most harvested wood reverts to CO2 within a few years.  Very roughly, 1/3 is burned for energy.  Another 1/3 is made into short-lived products, like paper, that are discarded and rot within a few years.  The final 1/3, is made into longer-lasting wood products, like building materials and furniture, which can take up to several decades before reverting to CO2.
Harvested wood emitted an average of 144 Mt CO2 per year before 2000.  But the forest back then absorbed even more than that: 160 Mt CO2 per year. 
But as the forest carbon sink collapsed, the forest couldn't keep up....
What started as a trickle in the early 2000s, quickly turned into the flood.  During the last decade, Canada's managed forest didn't absorb any of the CO2 emitted by the wood harvested from it.  That's because, again, our managed forest ended up being a net emitter of CO2 over that decade.
20 years ago, all the CO2 being emitted by harvested wood was being taken back up by the forest.  Now none of it is.  Instead, it is accumulating in our atmosphere, worsening the climate crisis.
Killing the Golden Goose
...
Canada's logging industry reaped the benefits of the forest’s free CO2 removal.  The carbon they harvest from the forest is exempted from Canada's carbon tax and from Canada's climate pollution targets.  Their wood products have been viewed as "carbon neutral", giving them a marketplace advantage over alternatives that lack a free CO2 cleanup.
To appreciate just how good it was, consider that a company like Climeworks, in Iceland, currently charges $1,000 per tonne to extract CO2 from the air with technology and store it safely away.  To hire Climeworks to do the job the forest used to do for free would cost more than $100 billion a year.
The climate science is crystal clear: to prevent a full-brown climate crisis, all our CO2 emissions must quickly fall to a net of zero.  Any CO2 we emit must be balanced by physically removing an equal amount from the atmosphere.
The Intergovernmental Panel on Climate Change says burning wood is even more climate polluting than burning coal, per unit of heat.  That’s 1/3 of the wood logged in Canada....
There was a time when optimists argued that Canada's forest would be a global warming winner.  Their hope was that warmer temperatures and extra "CO2 fertilization" would lead to increased growth.  But whatever benefits those brought are being overwhelmed by the downsides of climate change: increasing fire, death and decay....
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