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(excerpt)
Dec. 3, 2018 – Soils are crucial to managing climate change.  They contain 2 to 3 times more carbon than the atmosphere.  Plants circulate CO2 from the air to soils and consume about 1/3 of the CO2 that humans produce.  Of that, about 10–15% ends up in the earth. 
Carbon is also essential for soil fertility and agriculture.  Decomposing plants, bacteria, fungi and soil fauna, such as earthworms, release organic matter and nutrients for plant growth, including nitrogen and phosphorus.  This gives structure to soil, making it resilient to erosion and able to hold water.  Typically, organic matter accounts for a few percent of the mass of soil near the surface. 
Increasing the carbon content of the world’s soils by just a few parts per thousand (0.4%) each year would remove an amount of CO2 from the atmosphere equivalent to the fossil-fuel emissions of the European Union (around 3–4 gigatonnes (Gt)).  It would also boost soil health.  in studies across Africa, Asia and Latin America, increasing soil carbon by 0.4% each year enhanced crop yields by 1.3%.
Yet 1/3 of the world’s soils are degraded.  Poor farming practices, industry and urbanization take their toll.  Throughout human history, 133 Gt of carbon have been lost from soils, adding almost 500 Gt of CO2 to the atmosphere.  As the amount of organic matter dwindles, soils face mounting damage from erosion, heat waves and droughts.  It is a vicious circle.  In the worst cases, nothing can be grown.  This is what happened in the 1930s ‘dust bowl’ in the central southern United States. 
Improving soil carbon is now high on the political agenda.  In 2015 at the Paris climate summit, France launched the 4p1000 initiative — to promote research and actions globally to increase soil carbon stocks by 4 parts per 1,000 per year.  We are members of the scientific and technical committee for this initiative. 
In November 2017 at the Bonn climate conference in Germany, delegates established the Koronivia Joint Work on Agriculture program.  Tasked with helping farmers to reduce emissions and maintain food security in a changing climate, it will hold its first workshop this week at the annual summit of the United Nations Framework Convention on Climate Change (UNFCCC) in Katowice, Poland. 
We call on countries involved in the Koronivia process to establish a body to monitor soil carbon in farmland, map changes to it and reclaim degraded areas.  All involved should focus on the eight steps set out below. 
8 Steps
The following practices would increase the amount of carbon held globally in soil. 
1.  Stop carbon loss. Protecting peatlands is the first priority for keeping existing carbon in the ground.  These hold between 32% and 46% of all soil carbon (an estimated 500–700 Gt of approximately 1500 Gt) in an area about half the size of Brazil.  Each year they take up about 1% of the global CO2 emissions generated by humans. 
Yet 10–20% of peatlands have been drained or burned and converted to agriculture, particularly in tropical areas.  For example, fires used to clear land in maritime southeast Asia blanketed much of Indonesia in a toxic yellow haze during September and October 2015, emitting more CO2 per day than the whole of the European Union.  Globally, such destruction is using up 1–2 Gt CO2 per year of the remaining emissions budget necessary to stay within the Paris climate targets.  To protect this resource, governments must ban burning of peatlands, stop their use in agriculture, or plan and enforce practices that preserve peat through continuous wet conditions. 
Degraded mineral soils also need to be restored, by controlling grazing, applying green manure or growing cover crops.  Between 10 million and 60 million square kilometers of soils are degraded — up to 40% of the world’s land area.  Restored, these could take up 9–19% of global CO2 emissions for 25–50 years, at rates of 3–7 Gt of CO2 per year. 
One global effort is making a start.  The Bonn Challenge aims to improve 1.5 million km2 of degraded and deforested land by 2020 (and 3.5 million km2 by 2030) through conservation, recovery and sustainable management of forests and other ecosystems.  It is overseen by the Global Partnership on Forest and Landscape Restoration, and is run by the International Union for Conservation of Nature. 
2.  Promote carbon uptake. Researchers need to establish a set of best practices for getting more carbon into soil.  Proven techniques include making sure the soil is planted all year round, adding crop residues such as mulch and straw or compost, and minimizing tillage practices such as ploughing.  In areas at high risk of erosion, contour farming and terracing should be implemented.  Agroforestry systems, hedges and wetlands can increase biodiversity and soil carbon.  Planting nitrogen-fixing plants such as beans, alfalfa and oilseed rape reduces the need for mineral fertilizers, which can release nitrous oxide, a greenhouse gas that is around 300 times more potent than CO2. 
Soils need regular inputs of organic matter.  Competing demands for crop residues (also used as fodder) or dung (also used in cooking or heating) can limit what is available.  Shortages of other soil nutrients might reduce the capacity of plants to produce enough organic matter to restore all soils. 
Regional strategies for increasing soil carbon need to be developed, taking into account local soil types, climates, rates of climate change, and socioeconomic contexts.  These will favor particular plant species and restrict certain practices.  For example, burning stubble or straw for land clearance should be prevented in Asia and South America.  Similarly, slash and burn of tropical forests should be avoided in Africa.  In Europe, reducing mineral fertilizers and implementing agro-ecological practices would be effective.
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