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1. Desertification is turning the Earth barren – but a 
solution is still within reach 
 

David R Montgomery, Professor of geomorphology at the University of Washington, and author of 
Dirt: The Erosion of Civilizations and Growing a Revolution: Bringing Our Soil Back to Life. Source: 
Guardian International Edition, 2 Sep 2021  

This summer’s record-setting heatwaves and dramatic fires in southern Europe and the  
American west were stark reminders that the climate crisis has arrived. But as the world 
warms, there is also a quieter, lesser-known crisis unfolding underfoot. Desertification, long 
seen primarily as a threat to developing nations, is coming for Europe and North America 
too, as worsening droughts bake soils already degraded by conventional farming and grazing 
practices. 

In Spain, for example, about a fifth of all land is now at high risk of desertification, as is 
much of the agricultural land across Italy, Greece, and western North America. 

Desertification is a process that turns fertile farms into barren land through the interacting 
effects of human activity and climate extremes. Soil degradation is the diminishment of a 
soil’s capacity to support crops and livestock, either because of the erosion of fertile topsoil 
or the loss of water-holding, nutrient-rich soil organic matter and the life it supports. Semi-
arid grasslands like the Sahel and western plains of North America are most vulnerable 
because loss of drought tolerant native vegetation can trigger rapid soil degradation and 
loss of agricultural productivity. 

A changing climate, however, is not the only cause behind desertification. How we treat the 
land – how we farm and ranch – matters too. Healthy, life-filled soils better retain the 
moisture that falls on farmers’ fields. 

Desertification is a growing problem. A 2018 report by EU auditors found that an area twice 
the size of Portugal had fallen into high risk of desertification in the preceding decade, in 
Europe alone. In recent decades 13 EU states declared themselves affected as the 

https://www.theguardian.com/profile/david-r-montgomery
https://www.theguardian.com/world/2021/aug/11/sicily-logs-488c-temperature-possibly-highest-ever-recorded-for-europe
https://www.cnn.com/2021/08/04/europe/southern-europe-extreme-weather-intl/index.html
https://www.nytimes.com/2021/06/27/us/heat-wave-seattle-portland.html
https://www.ecologic.eu/2333
https://science.jrank.org/pages/2021/Desertification-Desertification-in-North-America.html
https://www.theguardian.com/environment/soil
https://www.nature.com/articles/s41467-020-17710-7
https://www.aa.com.tr/en/europe/soil-to-sand-spain-s-growing-threat-of-desertification/1535951
https://www.eca.europa.eu/Lists/ECADocuments/BP_DESERTIFICATION/BP_DESERTIFICATION_EN.pdf
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Mediterranean region experienced a significant expansion of drylands – regions with low 
rainfall. Soil degradation is estimated to cost the EU tens of billions of euros a year, and yet, 
how farmers treat their soil remains essentially unregulated in regard to soil health  on both 
sides of the Atlantic. 

The threat of desertification and land degradation will increase as the climate crisis 
progresses. A 2018 report found that land degradation already affects the wellbeing of at 
least 3.2 billion people – more than a third of humanity. Between 1982 and 2015 
unsustainable land-use practices already desertified 6% of the world’s drylands. Globally, 
the area of drylands is projected to increase by up to 23% this century. 

Rising temperatures are already predicted to reduce yields of staple crops such as wheat, 
rice, maize and soya beans, by 3-7 % for each 1°C increase. In Washington state, for 
example, wheat yields are down this year by about half due to a devastating drought. 
Madagascar is now facing a climate change-induced famine. 

But it’s not just droughts driving the problem. Farming practices that degrade the soil 
reduce the resilience of crops as worsening conditions affect harvests. Drylands in particular 
are sensitive to degradation from both tillage and overgrazing. If it continues, soil 
degradation will further increase the threat to agricultural production in regions that 
humanity depends on for food. 

Looking back through history, it’s clear that desertification and soil degradation are not new 
problems. Since the arrival of agriculture humanity has degraded as much as a third of the 
world’s potential farmland. This pattern reflects both a long history of tillage-induced 
erosion and more recent adoption of modern farming practices that deplete soil organic 
matter and disrupt soil ecosystems. Unfortunately, we are repeating the problem on a 
global scale. 

Now-conventional farming and ranching practices that degrade the soil leave farmers 
around the world increasingly reliant on huge amounts of chemical fertilisers and pesticides. 
Declining soil health due to depletion of soil organic matter and soil life is increasingly 
recognised as a critical problem. 

According to a 2015 UN report we are on track to degrade another third of global farmland 
over the course of the present century. We’re leaving the land more fragile and our harvests 
more vulnerable at the same time climate change is creating unprecedented environmental 
pressures. 

To combat and reverse the growing threat of desertification and land degradation we need 
to both reduce carbon emissions and change the way we farm. We don’t have to relearn the 
lessons of past societies that degraded their land. But to avoid their fate we need to 
reorient agriculture around farming and grazing practices that regenerate soil health. 

Several years ago, I visited and wrote about farms and ranches around the world that had 
restored fertility to once-degraded lands. I saw how regenerative farming and grazing based 
on soil-building practices can reverse soil degradation, rebuild soil health and make farms 

https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/joc.4124
https://www.eca.europa.eu/Lists/ECADocuments/BP_DESERTIFICATION/BP_DESERTIFICATION_EN.pdf
https://www.nature.com/articles/s43017-020-0080-8
https://www.ipbes.net/assessment-reports/ldr
https://www.nature.com/articles/s41467-020-17710-7
https://www.climatechangepost.com/europe/desertification/
https://www.pnas.org/content/114/35/9326
https://www.usnews.com/news/us/articles/2021-08-11/severe-drought-devastates-washington-states-wheat-crop
https://www.bbc.com/news/world-africa-58303792
https://science.sciencemag.org/content/316/5826/847
https://www.ucpress.edu/book/9780520272903/dirt
https://science.sciencemag.org/content/267/5201/1117
http://www.fao.org/3/i5126e/i5126e.pdf
https://wwnorton.com/books/9780393356090
https://www.theguardian.com/food/2021/jul/18/sustainable-isnt-a-thing-why-regenerative-agriculture-is-foods-latest-buzzword
https://www.theguardian.com/food/2021/jul/18/sustainable-isnt-a-thing-why-regenerative-agriculture-is-foods-latest-buzzword
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resilient to extreme weather – while maintaining good harvests. But it requires replacing 
conventional farming practices dependent on intensive tillage and massive chemical 
fertiliser use with practices that put soil health first. 

In addition to intensive efforts to reduce fossil fuel-derived carbon emissions, we need a 
sustained global drive to rebuild the health of the world’s agricultural soils. Fortunately, the 
latter can help with the former. Farming practices that build healthy soil convert carbon 
dioxide captured from the atmosphere into soil organic matter. While the potential of 
storing carbon in the soil remains hotly debated, even low-end estimates would help slow 
climate change. 

The soil is the foundation for life on Earth. As we face a century of increasingly volatile 
weather and a growing population, we need it in its best shape to sustain us. Humanity 
must get serious about our collective intergenerational responsibility to preserve the health 
and fertility of our land – wherever we live. 

 

2. One in three trees face extinction in wild, says new 
report 

Extracts from report by Helen Briggs, BBC Science and environment correspondent, August 2021 

At least 30% of the world's tree species face extinction in the wild, according to a new 
assessment.  They range from well-known oaks and magnolias to tropical timber trees. 
Experts say 17,500 tree species are at risk - twice the number of threatened mammals, 
birds, amphibians and reptiles combined. 
 
Conservation groups are calling for urgent protection efforts amid threats such as 
deforestation, logging and climate change. "We have nearly 60,000 tree species on the 
planet, and for the first time we now know which of these species are in need of 
conservation action, what are the greatest threats to them and where they are," said Dr 
Malin Rivers of the charity Botanic Gardens Conservation International in Kew, London. 
 

• Half of Amazon trees 'face extinction' 
• Madagascar palms 'are dying out' 
• Ash tree set for extinction in Europe 

For a healthy world, we need tree species diversity, added Sara Oldfield, co-chair of the 
Global Tree Specialist Group of the International Union for the Conservation of Nature. 
"Each tree species has a unique ecological role to play," she said. "With 30% of the world's 
tree species threatened with extinction, we need to urgently scale-up conservation action." 
The report, State of the World's Trees, found that at least 30% of the 60,000 known tree 
species face extinction. 
 
Some 142 species have already vanished from the wild, while 442 are on the very edge of 
extinction, with fewer than 50 individual trees remaining. The biggest threats to trees 

https://www.jswconline.org/content/75/5/123A
https://www.pnas.org/content/115/46/11652
https://www.science.org/doi/full/10.1126/science.1097396
https://www.bbc.co.uk/news/science-environment-34880656
https://www.bbc.co.uk/news/world-africa-19985536
https://www.bbc.co.uk/news/science-environment-35876621
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globally are forest clearance for crops (impacting 29% of species), logging (27%), clearance 
for livestock grazing or farming (14%), clearance for development (13%) and fire (13%). 
Climate change, extreme weather and sea level rise are growing threats to trees. But the 
authors say with conservation action, there is hope for the future. 
 
The experts are calling for a number of actions, including: 

• Preserving existing forests and expanding protected areas (currently at least 64% of 
all tree species can be found in at least one protected area) 

• Keeping threatened species in botanic gardens or seed banks in the hope they can 
one day be returned to the wild (currently about 30% of all trees are backed up in 
this way) 

• Providing education to ensure reforestation and tree planting schemes are carried 
out scientifically, with the right tree in the right place, including rare and threatened 
species 

• Increasing funding for tree conservation. 

Scientists estimate that one million animals and plant species are threatened with 
extinction. Over the past 300 years, global forest area has decreased by about 40% and 29 
countries have lost more than 90% of their forest cover. Research shows that seven main 
commodities drive more than half of deforestation worldwide. 
 
Trees at particular risk of extinction include: 

• Large tropical trees known as dipterocarps that are being lost due to the expansion 
of palm oil plantations 

• Oak trees lost to farming and development in parts of Mexico, Chile and Argentina 
• Ebony and rosewood trees being felled for timber in Madagascar 
• Magnolia trees at threat from unsustainable plant collecting 
• Trees such as ash that are dying from pests and diseases in the UK and North 

America 

3. Agrivoltaics – Three Dual Land Use Examples 
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4. Making Milk by Fermentation (New Scientist, 
August 2021) 
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5. It’s not the cow, it’s the how’: why a long-time 
vegetarian became beef’s biggest champion 
 
Extracted from a report by Patrick Barkham, Guardian International Edition, 30 August 2021 

After refusing to eat meat for 33 years, Nicolette Hahn Niman bit tentatively into a 
beefburger two years ago. She had become a vegetarian because she was concerned about 
animal welfare and the environmental cost of meat. Unlike most vegetarians, she had 
experience of the dire conditions on factory farms during her career as an environmental 

https://www.theguardian.com/profile/patrickbarkham
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lawyer campaigning against pollution caused by industrial meat production in the US. Then 
she married Bill Niman, a farmer. 

Hahn Niman’s journey from vegetarian activist to cattle rancher to writing a book called 
Defending Beef may be driven by love, but it is also informed by a lawyerly desire to stick up 
for small farmers besieged by the growing ethical and environmental clamour against meat.  

Hahn Niman was raised in semi-rural Michigan and was working in New York as an 
environmental lawyer for Robert F Kennedy Jr when she fell in love with a farmer. Kennedy 
Jr’s charity, Waterkeeper Alliance, was seeking to stop livestock farmers from polluting 
water bodies with slurry, and Hahn Niman began working with farmers who were doing the 
right thing, including her future husband.  When she moved from New York to the Pacific 
coast to be with Niman on the rough, arid terrain of his 1,000-acre ranch, she planned to 
continue as a lawyer. 

For seven years, she worked full-time on the farm, where they refuse to use chemicals on 
the land or animals, before raising their two sons. She says she and Bill are constantly 
learning. “The most important thing I learned was that in the two years I’d been working on 
agricultural issues as an environmental lawyer, I just scratched the surface in terms of 
understanding the real daily issues of agriculture.” 

Many environmentally aware people believe that if they are still eating beef they probably 
shouldn’t be. Fuelled by the popular Netflix film, Cowspiracy: The Sustainability Secret, 
there has been a backlash against the meat. Rainforests are razed for cattle grazing, and the 
industrial farming of cows causes soil erosion and water and air pollution. Meanwhile, 
people who gorge on burgers, butter and ice-cream seem beset by chronic diet-related 
diseases and ballooning obesity rates. Worst of all, livestock farming is driving the climate 
crisis, causing around 14% of annual greenhouse gas emissions. 

Hahn Niman’s argument is summarised by a slogan T-shirt she likes to wear: “It’s not the 
cow, it’s the how.” A cow is not an innate eco-devil, but how they are farmed is often 
fiendishly damaging. She does not defend grazing on obliterated rainforests, but joins other 
influential farmer-writers such a Gabe Brown, Charles Massy, Simon Fairlie, and the 
controversial, iconoclastic ecologist-grazier Allan Savory, in proposing a better kind of cattle 
farming. If cows are freed from barns and feedlots – the cramped dirt pens in the US where 
they are fed grain – and allowed to roam and eat diverse natural grasses and shrubs as their 
wild ancestors did, they can restore soils, enhance natural diversity and help capture 
carbon. Cows, she believes, can engineer healthier ecosystems, and healthy grass-fed 
animals provide meat with measurable health benefits over factory-farmed stuff. 

This sounds reasonable, but the carbon cost of cattle is what troubles most 
environmentalists today. In her book Defending Beef, Hahn Niman explains how naturalistic 
cattle grazing adds manure and organic matter to the soil and encourages plants that help 
draw down carbon. Unlike crops, which are traditionally cultivated by ploughing the soil and 
releasing carbon, there is a wealth of evidence showing that carefully grazed grasslands 
sequester carbon. 

https://www.theguardian.com/profile/nicolette-hahn-niman
https://www.theguardian.com/profile/robert-f-kennedy-jr
https://waterkeeper.org/
https://www.theguardian.com/environment/2018/oct/10/huge-reduction-in-meat-eating-essential-to-avoid-climate-breakdown
https://www.theguardian.com/environment/2018/oct/10/huge-reduction-in-meat-eating-essential-to-avoid-climate-breakdown
https://www.theguardian.com/food/2021/jul/18/sustainable-isnt-a-thing-why-regenerative-agriculture-is-foods-latest-buzzword
https://www.theguardian.com/environment/2017/sep/23/farmer-wants-a-revolution-how-is-this-not-genocide
https://www.theguardian.com/profile/simon-fairlie
https://www.theguardian.com/environment/georgemonbiot/2014/aug/04/eat-more-meat-and-save-the-world-the-latest-implausible-farming-miracle
https://www.theguardian.com/environment/gallery/2020/mar/07/more-cows-than-people-americas-beef-capital-of-the-world-in-pictures
https://www.theguardian.com/science/2016/feb/16/organic-meat-and-milk-could-offer-health-benefits-study-suggests
https://www.theguardian.com/food/beef


9 
 

But evidence also shows that grasslands’ rates of carbon sequestration tail off after 20 
years. A scientific study in 2017 concluded that, at best, careful cattle grazing could offset 
20-60% of its annual emissions. The same study calculated that, globally, 1g of protein per 
person per day comes from grass-fed animals, whereas 32g of protein per person per day 
comes from all animal sources including fish, with 49g from plant sources. Ruminants 
already collectively take up about a quarter of the planet’s useable surface; it would not be 
possible to move to grass-fed meat and keep eating it at current levels without devastating 
environmental consequences, turning forests into vast prairies. 

These kinds of big global studies frustrate Hahn Niman because, she argues, they fail to 
account for the complexity and diversity of land. “In that report, they say, ‘This is crazy, you 
have this huge amount of land used for grazing and it’s only producing this tiny percentage 
of nutrition.’ But if you ignore what those lands could actually be used for in agriculture, 
then that statistic means nothing.” For instance, her own ranch has rough, dry ground and 
Mediterranean-style weather; they cannot grow crops there. So the Nimans are converting 
arid grassland into sustenance where no other human food could be produced. 

Many environmentalists argue in response that if diets were to become much less meaty, all 
such grazing land could be rewilded, sequestering even more carbon, while cropland is 
farmed more intensively to feed the world. This, responds Hahn Niman, fails to 
acknowledge the soil erosion and carbon emissions caused by intensive, plough-based 
farming. As the innovative Australian farmer Charles Massy puts it, says Hahn Niman, 
“Natural landscapes have a way of functioning. And in modern agriculture and modern 
human life we tend to ignore what that functionality looks like – where there should be 
watercourses, grasslands, forests”. 

The true cost of cheap food includes all “these downstream effects”: water and air 
pollution, soil erosion, animal cruelty – and the poor human health they cause. Two-thirds 
of calories eaten by US children come from ultra-processed foods. These include the new 
generation of lab-made meats.  

Hahn Niman accepts that moving to a healthier, low-carbon food system, when global 
capitalism is still pushing production in the opposite direction, is a challenge that can seem 
as overwhelming as the climate crisis. She believes it requires government legislation as well 
as consumers choosing to eat locally produced food. And eating locally requires more food 
production close to people’s homes and a demographic shift to the countryside.  

 

Ross Rutherford 

ESR Newsletter Editor 

8 September 2021 

https://phys.org/news/2017-10-grazing-livestock-climate-impact.html
https://phys.org/news/2017-10-grazing-livestock-climate-impact.html
https://www.monbiot.com/2017/10/06/the-meat-of-the-matter/
https://www.theguardian.com/environment/2019/dec/31/convert-farmland-to-nature-climate-crisis
https://www.theguardian.com/environment/2017/sep/23/farmer-wants-a-revolution-how-is-this-not-genocide
https://edition.cnn.com/2021/08/10/health/ultra-processed-food-kids-teens-diet-wellness/index.html
https://edition.cnn.com/2021/08/10/health/ultra-processed-food-kids-teens-diet-wellness/index.html
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