Unnatural Disasters Plague Canada's Forests, Half Our Tree Species May Disappear
by Arno Kopecky
Feb. 7, 2022 (abridged) – 10,000 years ago, when the last ice age gave way to the Holocene, a great migration was triggered in North America: trees began traveling northward, colonizing newly thawed landscapes at a pace of up to 500 meters a year.  In a geo-climatic blink of an eye, trees colonized 38% of the landmass now known as Canada, ultimately giving us nearly 10% of all the forest in the world — more than any other country except Russia and Brazil. 
Their leader was the black spruce, Canada’s most populous tree and the one that dominates the boreal forest.  That band of wintry forest that encircles the globe just below the Arctic Circle and forms the Earth’s largest forest biome.  A mosaic of peat bogs, lakes, and mostly coniferous forest (interspersed with stands of cold-tolerant broadleafs like poplar, birch and trembling aspen), Canada’s portion of the boreal comprises almost 1/3 of the world’s total.  Viewed from above, it forms a lopsided green smile across the middle of the country’s face, stretching down from the Yukon’s Arctic Circle to wrap around the lower half of Hudson’s Bay, before rising back up into northern Quebec and Newfoundland.  Altogether, that’s 3/4 of Canada’s total forest area, storing more carbon than all the world’s recoverable oil reserves.  The boreal dwarfs the 7 other forest regions that took root further south, from the Great Lakes-St.  Lawrence region, which provides our maple syrup and spectacular autumn colors, to British Columbia’s prolific coastal rainforest.
When paleo-ecologists started piecing this arrival story together in the middle of the 20th century, they were astounded — and confounded — by the speed of its advance.  Models based on the observed dispersal of modern-day tree seeds predicted a far slower rate of travel.  Apples just don’t fall that far from trees, and neither do pinecones.  So how could the forest we see today have moved so far, so fast?
That conundrum, still not entirely resolved, is known as Reid’s Paradox, named after a British paleobotanist who studied the same phenomenon half a century earlier in Europe.  Clement Reid found that his country’s most iconic tree — the oak — had shifted its range 1,000 kilometers to the north between the end of the last ice age and the Roman occupation of Britain.  “This, without external aid, would take something like a million years,” he wrote in his 1899 book, The Origin of the British Flora.  Of course, that statement suggests its own solution, and Reid posited it himself: birds and other seed-eating creatures provide plenty of external aid to tree migration.  But even accounting for animal assistance, along with other facilitators ranging from rivers to tornados, the updated models developed by Reid’s North American successors could not explain the early Holocene’s breakneck pace of tree migration. 
Ecologists now theorize that “cryptic refugia” must also have played a role: small groves of trees growing well outside their typical range, say in a valley surrounded by glaciers.  When those glaciers melted, the refugia began populating their surroundings long before cousins showed up from the south.
Today, these theories are getting renewed attention.  After 10,000 years of relative stability, the climate is heating up again.  Canada’s permafrost line has already shifted 120 kilometers northward in the past 50 years.  At those latitudes, however, it isn’t trees that spring up, so much as shrubs.  With the Earth now warming 50 times faster than at the dawn of the Holocene, the forest isn’t marching north; it’s imploding from within, pummeled by drought, fire, pests and disease, whose impacts are all exacerbated by a logging industry that levels nearly 750,000 hectares of timber per year. 
The resulting internal displacement has just begun.  No one knows exactly how it will play out.  The only certainty is that, once again, the forests of Canada are in need of external aid.
Humans have been managing these forests for as long as both have been here.  Over the past century, that management has primarily taken the form of fire suppression and industrial forestry.  About 65% of Canada’s woods are now covered by some form of forestry tenure — essentially everything below the northernmost 1/3 of the boreal, where the trees are smallest and hardest to reach.  Even so, less than 0.5% of this country’s total forest area is logged in any given year....
Still, despite gaps between theory and practice, Canada has managed to maintain its overall forest area, losing virtually no net canopy in the past 30 years, according to statistics kept by Natural Resources Canada.  Not bad for the world’s 2nd largest exporter of wood products, especially at a time when the planet is losing some 5 million hectares of tree cover a year, most of it in the tropics.  In the Amazon basin alone, more than 450,000 square kilometers of rainforest have been obliterated since 1988.  The secret to our success is that, unlike in the Amazon or the Congo, Canadian forestry companies replace every tree they log.  That’s a big part of the reason why Canada leads the world in 3rd-party certification of sustainable forest management.  75% of the country’s managed forests are now independently certified, representing 36% of the world’s total.
But these kinds of figures, frequently touted by both industry and government, conceal as much as they reveal.
Anthony Swift and Courtenay Lewis, 2 researchers with the Natural Resource Defense Council’s Canada program, point out that government agencies in Canada fail to distinguish between primary forest (which has never been logged) and forest that has been replanted, which amounts to a critical accounting error in carbon terms.
“Canada’s boreal forest is incredibly unique for its carbon storage,” says Lewis, noting that the region stores twice as much carbon per hectare as the Amazon, thanks to the rich, peaty soils found only in the boreal.  “So once you start to fragment and create roads in that forest, you start to change the constitution – from a climate perspective, you start to release a lot of that ancient carbon into the atmosphere, and you can’t just put that back in.” 
Nor does a replanted forest necessarily regrow to the full extent that industry and government assume.  Swift and Lewis point to a 2019 report by the Wildlands League, a Toronto-based non-profit, which conducted aerial surveys over 35,000 square kilometers of former clearcuts in northern Ontario.  The report found that an average of 14% of replanted land was rendered “barren” by industrial impacts like logging roads and slash piles.  “That indicates a deforestation rate 50 times greater than Ontario reports to the federal government, and the federal government has been reporting internationally,” says Swift.  And that, in turn, calls into question federal statistics claiming replanted forests absorb more carbon than logging operations emit....
Forestry professor Christian Messier agrees.  To him, the very practice supposedly keeping our forests intact — planting trees — has dramatically increased their vulnerability to climate change.  “We are simplifying the forest,” Messier says.  He notes that most logged areas are replanted with just 1 or 2 commercially valuable species, with the seedlings placed tightly together.  “Managed forests tend to be less diversified, more homogenized over large areas.”  Not for nothing are many of the forest tenures in this country called “tree farm licenses.” 
Because this has been going on for decades, Messier estimates fully 1/4 of the forests in Canada, including much of the southern boreal and almost all of British Columbia, have been effectively turned into tree farms.  These dense, simplified forests become perfect targets for fire and pest infestations. 
The results — compounded by decades of fire suppression that allowed fuel to build up to explosive levels — are already devastating.  The average forest area burned annually by wildfire has doubled since the 1970s, and is now well over 2 million hectares, more than twice the area logged.  But even that pales in comparison to the area hit by pest infestations.  In 2018, the last year for which numbers are available, insects defoliated over 16 million hectares of forest, about 20 times the footprint of logging.  That wasn’t the worst year on record, either.  In 2007, pine beetles stripped the leaves off of 10 million hectares of pine in B.C. alone.
While fires are expected to double in scope by the end of this century, it’s the bugs that really worry Messier.  “If we look at what is in the U.S. and moving toward Canada, there are around 25 to 30 insects and diseases that might arrive in the next 50 years.” Canada isn’t the only place becoming newly hospitable to a host of exotic pests.  In 2019, the International Union for Conservation of Nature reported 42% of the European Union’s tree species are at “high risk of extinction,” with invasive insects the #1 threat.  While no comparable analysis exists for Canada, Messier feels the problem here is even worse.  “If we keep doing what we are doing now,” he predicts, “at least half of our tree species are at risk of disappearing within 50 years, in any particular region of the country.”
Given the data, Prime Minister Justin Trudeau’s promise to plant 2 billion trees loses much of its luster.  For one thing, it’s unclear where all those trees would go.  We already plant around half a billion trees a year in this country, and there isn’t much room for more.  Even if he targets areas opened up by fire and disease, there’s no guarantee the trees planted won’t soon be destroyed themselves, thus incinerating their climate contribution. 
This is already a major problem.  Thanks to wildfires, pests and logging, forests in Canada have been emitting more carbon than they absorb for most of this century.  In terms of the fight against climate change, trees are now frenemies at best.
Arguably, the most viable target for Trudeau’s tree-planting scheme is the place where over 80% of our population lives: cities.  City planners across the country now recognize the role trees can play in providing free air conditioning to urban areas, and major urban centers are working to ramp up their tree cover.  But even here, one has to be strategic.  The ash trees that make up about 20% of the canopy in Montreal, Toronto and Ottawa are now all dying off because of a recent invasion by an Asian beetle called the emerald ash-borer.
If we knew what to expect in the coming decades, that would be one thing, “but with insects and pests, we have almost no idea” what’s coming, Messier says.  “The only weapon we have against that is diversity.”
Rather than favoring 1 or 2 species of tree, Messier argues forest companies interested in their own long-term survival should start planting a diverse cross-section of species (a principle that Trudeau’s 2-billion-tree program should honor wherever it chooses to put them).  These should be selected not on the basis of current market conditions, but for resistance to drought, fire and pests.  “Plantations that have more species are much more resilient to almost any kind of disturbance,” he says.  “So the best insurance is to diversify with species that are very different.  A bit like when you diversify your investments for retirement.” ....
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