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WAYS TO STOP GLOBAL WARMING 
DOROTA RETELSKA 

 

1. ABSTRACT: 
 
Global warming is caused by human emissions of fossil fuels (IPCC), modern agriculture, and deforestation. 
It causes heatwaves, forest fires, droughts, heavy rains, floods, stronger hurricanes and storms with more 
lightings (IPCC, WMO). Temperatures and their consequences will most likely increase in the 21st century 
(IPCC) and maybe even in the next ten years (UK Met Office, Climate Institute, James Hansen). Climate might 
affect agriculture and cause food shortages, as well dangerous heat waves and storms. 
We need to restore the atmosphere of our Planet. Trees contain a large proportion of carbon, and growing large 
forests would withdraw it from the atmosphere. Trees are a wonderful solution as they capture carbon, form 
fertile soil that also contains a large fraction of carbon, emit water vapor and chemical compounds that cool 
the atmosphere and other that cause rains over forests and nearby. Their deep roots help to channel water to 
aquifers and to replenish them. Forests also harbor lots of animal species and a rich biodiversity and reduce 
environmental pollution. Several tree planting initiatives are currently planned and are crucial for the Planet.  
Intensive agriculture caused aridification and desertification of many soils. A rich, natural soil contain 
carbon plant debris, bacteria, worms and insects. Global soils contain 2-3 times more carbon than the 
atmosphere. The amount of carbon in soils could be increased to absorb all human emissions (4p1000 
initiative). This can be achieved by stopping deforestation and by complying to soil-restoring agricultural 
techniques, most organic, using plant cover for soil, manure and compost, restoring crops, pastures and forests 
in arid regions, planting trees and legumes. 
Meat consumption is one of the main causes of deforestation and replacing meat with plant-based food could 
be the best way to reduce global warming. It would allow reforestation of a large proportion of fields and 
pastures. 
Use of fossil fuels, oil, gaz and coal needs to be reduced as soon and as much possible. We need to replace 
them by renewable energies such as wind and solar energies, and increase energy efficiency, at least as it 
was agreed in the COP21 conference, but more stringent goals could be set soon in front of increasing climate 
disasters and dangers. Some groups suggest to declare a climate emergency situation or a natural disaster 
emergency situation, where car and plane travels would be restricted.  
Moderation and respect for the objects we have are good solutions too. We can buy only the amount of goods, 
cloth, food, furnitures, that we really need, choose ecological materials and ways of manufacturing and handle 
these good carefully and with respect, then ensure recycle and reuse. We became a big Mankind living on a 
small Planet, and we need to adapt fast to this situation and to treat Earth with respect. 

2. INTRODUCTION: DANGERS FOR PLANET EARTH 
 
Today, Earth experiences global warming that changes the temperatures, storms, rains and oceans. IPCC, 
the UN climate experts panel declared in their 2013 report that global warming is caused by human use of 
fossil fuels and that it will increase. Human activities emit yearly around 10 Gt Carbon in the atmosphere that 
cause the greenhouse effect. The international conference COP21 in Paris in 2015 came out an international 
agreement to limit the use of fossil fuels with the goal to maintain global warming to 1,5°C ar 2 degrees.  
 
These temperature limits have been suggested to avoid runaway global warming, where carbon would be 
emitted from natural systems and which would amplify quickly. Stronger warming would have extremely 
important consequences (The Climate Institute, 2018). Terrestrial vegetation over the entire Planet has a high 
risk of major changes in the 21st century (Nolan et al, Science 2018). Higher warming could cause carbon 
emission from natural systems, such as burning forests, drying soils, and melt of arctic permafrost, which would 
cause rapid additional warming (Shakova N, Nat Comm 2017, Cardoso et al, Nature Comm 2016). UN 
Secretary-General declared on September 10th, 2018 that we have 2 years left to avoid runaway global 
warming which would bring extremely destructive consequences on the Planet in the next dozens years. 
Climate change already has significant consequences on the Planet (IPCC, 1,5°C report 2018). They reported 
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in 2013 that if Earth warmed to 1,5°C, there was an elevated risk of death of ecosystems and of extreme 
weather events. The following years, 2014, 2015 and 2016 have been successive years of heat records. Since 
then the temperatures remain high. Heat records in 2016 caused crop failures in Ethiopia coffee farms and in 
Vietnam Mekong delta rice fields (Reuters), The World Meteorological Organization warned that we are now 
in an uncharted therritory, which means that new, unknown weather events can hit anytime. They also declared 
that the weather in 2017 has been extraordinary, with an extreme monsoon and drought in Est-Africa. Global 
warming exposed 120 millions people to heatwaves, productivity of field workers lowered, malnutrition 
increased to 422 millions,and the world harbored 23 millions of climate refugees in 2016 (The Lancet 
Countdown 2017, World Bank, WHO). Numerous heatwaves touched India, Australia, Africa, Canada, the 
Middle East, and Europe. 

3. FINDINGS ON HEAVY RAIN 
 
In the year 2018, numerous storms and heatwaves hit most of Europe (WMO). IPCC predicted that an increase 
in heavy rains would be caused by global warming. An increase in heavy rains was already observed in 2012 
(IPCC 5th assessment report), a further increase was observed in 2016 (WMO). 
 
In January 2018 heavy rains touched several european countries and in June Europe was touched by torrential 
rains (WMO), in France these rains have been qualified as tropical (MeteoFrance). Since January 2018, 10 
european Capital cities out of 39: Athens, Belgrade, Bratislava, Copenhagen, Istanbul, Minsk, London, Lviv, 
Paris, Rome, as well as several other large cities (Barcelone, Palerme, Naples, Wuppertal, Grenade, Varna, 
Lausanne) experienced floods between January and August 2018. 
 
I compared this year to 10 years 2001-2010. Floods are listed in a european database www.eea.europa.eu. 19 
Flood events in European capital cities have been reported between 2001 and 2010. Current year 2018 already 
brought a fivefold increase in floods of european capital cities. I counted this year as a whole year, even if I 
considered only 8 months ie 2/3 of the year. The rest of the year can only bring more floods The increase in 
floods in 2018 was assessed with a T-test.Floods increased significantly more than could happen by chance 
(p-value <0,001).  
 
Floods increase and are expected to increase more with global warming. Alhought this has been predicted, 
research work showed that rains in Australia increased 2-3 times more that was expected in climate change 
models (Guerreo et al, 2018). Some heavy rains are caused by weakening of the jet stream and by afflux of 
arctic air. Strong, large storm systems with numerous lightnings systems also appeared in the last years.  

4. TREES 
 
We need to remove carbon from the atmosphere. At origins of Earth, there was no oxygen and lots of CO2. It 
was gradually absorbed by ocean algae and plants. Plants formed the Earth that we know now, with oxygen, 
forests, meadows soil and animals. Trees contain lots of water, but besides water, they are composed of 50% 
of carbon (Pettersen, 1984). 
 
It was estimated lately that present forests and vegetation contain around 450 petagrams of carbon. In absence 
of human land use, Earth was covered with larger forests. We also lose forest carbon by logging and by cattle 
grazing. Without human intervention vegetation would contain more than 900 petagrams carbon. Deforestation 
and land-use changes are responsible for 53-58% and forest and land management also cause loss of carbon 
(Erb et al, Nature 2017).  
 
Planting trees could probably capture at least this amount of carbon from the atmosphere. Trees capture most 
carbon over the first 50 years of growth, then they grow slower, but still help to form a rich forest soil. Trees 
have additional benefits, forests provide shade and cool the air (Renaud and Rebetez 2009), they trigger rain 
in the vicinity of forests as they perspire vapor and terpene molecules which favor formation of rain drops.They 
also from fertile soil, tree roots break rocks and channel water to aquifers.  
 
A group of scientists calculated that planting a large (200 mio ha) forest in the Sahel and in Astralia would 
capture ca 0,4 Pg Carbon, so they would add one 5th to the capacity of existing plants to absorb carbon. These 
forests would also have benefits for populations living around them,models show that they would increase 
precipitations and cool the air in the nearby regions (Yosef et al, scientific reports 2018). 
 

http://www.eea.europa.eu./
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We might understimate the capacity of the biosphere to absorb carbon, and if we stop deforestation, excessive 
land use, and restore some forests or savannah, these natural systems could capture more carbon than 
expected (Arneth et al, Nature Geoscience, 2017) 

5. SOIL 
 
Soil offers an important potential for carbon capture. It can be a 100% natural process, and bring many benefits 
to human populations. Soil organic matter is related with soil fertility (IPCC 2013), capturing carbon in soil 
would restore its fertility. 
 
1,500 billion tons of carbon are stored in soil organic matter, which is twice the quantity of carbon in 
atmospheric C02 (IPCC 5th Assessment report 2013). Soil is actually extremely important for food production 
and is one of the Planet boundaries that Humanity currently overuses. 24% of global soils are degraded to 
various degrees, including 50% of agricultural soils (Bai at al, 2013 
 
- 1,2 billion US dollars is the economic loss in grain production due to soil degradation (FAO 2006). - 1,2 billion 
tonnes of carbon could be stored every year in agricultural soils (cropland and grassland). representing annual 
storage of 4 per 1000 compared to the surface soil horizon (IPCC 2014). That was the starting point for the 4 
per 1000 initiative, that aims to capture this amount of carbon to soil every year. 
 
24 to 40 million tonnes more grain could be produced every year in Africa, Asia, and South America, by storing 
one tonne of organic matter per hectare of land (Lal, 2006). 
 
Forest trees contain most vegetation carbon, growing forests often results in accumulation of carbon in soils. 
Forests develop an organic layer above the mineral soil. Trees grow deep roots in the soil, leaves fall in on the 
ground, decompose, and a layer of leaves protects forest soil and favors decomposition. This layer generally 
improves physical (soil aeration, water retention, resistance to erodability, etc.) and biological properties (build-
up of soil microorganisms, nutrients, etc.), which enhance the productive capacity of the soil. The net carbon 
uptake (NEP) may locally reach 7t C / ha /yr. In addition, trees and their roots can play an important role in 
maintaining desirable soil physical properties (Young, 1989). There is lots of evidence that when forests are 
converted to fields, the organic layer is depleted and soil can loose carbon and emit in the atmosphere. 
Reforestation of agricultural land or aridified soil can increase the amount of carbon rich organic matter that 
the soil contains (IPCC 2013). 
 
In cropland systems, and even more in savannas and grasslands, most carbon is stored belowground, largely 
in plant roots and underground parts. The fertility of soils following slash-and-burn has been shown to decrease 
rapidly (Lal, 1987, 1996). So these interventions should be reduced as much as possible. Grassland 
management may include practices that are beneficial for carbon storage and reduce the adverse 
environmental impacts of agricultural activity but would not be profitable without carbon compensation (e.g., 
allowing savanna thickening at the expenseof livestock production). 
 
Carbon in agricultural land can be increased by the use of cover crops, crop rotations, nutrient management, 
and organic amendments. It is also likely to increase soil fertility and enhance food security for affected 
populations. Carbon in soils can be increased by weathering of silicate rich material, addition of calcium or 
magnesium (IPCC 2013). In agricultural land carbon can be increased by using no-tilling techniques, leaving 
plant debris in situ, composting, and mulching (Terre et Humanisme). 
 
The use of biochar can add large amount of carbon to soils fast. Plant treatment by pyrolysis results in 
formation of black, charcoil-like debris that can be buried in soils. Similar natural debris have been found in 
fertile soils in Amazonia. Biochar can increase soil fertility and carbon content. 
 
Another relevant activity is the removal of land from agricultural production. Such removal may be warranted 
for land that generates substantial carbon emissions in its current use or has high potential for carbon storage 
when it is left undisturbed. The opportunity costs for these set-asides depends on the land's relative productive 
potential in its current use (IPCC 5th assessment report). 
 
Several land use, land-use change, and forestry (LULUCF) projects are underway, they include forest 
managment and enrichment project, agroforestry and afforestation project, carbon enrichment, soil carbon 
enrichment, and conservation projects. 
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6. VEGAN 
 
Approximately half of agricultural land is used for animal grazing and production of grains to feed animals. It 
is an important cause of deforestation in Amazonia, and most crop production on Earth is used to feed 
animals (FAO). 
 
An increasing proportion of industrial countries population is now vegetarian or vegan. Lately a report 
claimed that 7% of British population is now vegan.  
 
Compared to a mean US diet, vegetarian and vegan diet would reduce greenhouse gas emission by 
respectively (32% and 67%), and land occupation by 70% and 79% respectively (Goldstein, et al. Plos One 
2017). 
 
Vegan food, including vegetables, legumes (bean, soil, lentils), nuts, fruits, grain, algae, mushroom would 
free considerable land for afforestation or soil restauration. Vegan food, although it usually needs to be 
supplemented in B12, and sometimes iron or calcium, could be a solution to control global warming and 
obesity, cholesterol and cardiovasular diseases at the same time.  
 
A large scale conversion to vegan food would allow reforestation, and restauration of savannas and prairies.  
 
It could easily be introduced in processed food, at eat-out facilities, food-trucks and so on. Processed meat is 
often rich in salt, nitrates and grease deleterious for human health. Vegan meat substitutes could be 
subisidized by governments, or at least produced efficiently at large scale, they could be cheap anyway.  
 
As people increasingly eat out or ready-made food, a conversion to vegan food could be easily achieved by 
replacing processed foods, by cheaper vegan equivalents such as vegan sausages, sandwiches, burgers, 
tacos, spring rolls, sushi and salads. Customers would have the choice between the traditional product and a 
cheaper vegan product. They should also be offered at a regular basis at work place cafeterias. Hopefully 
the public will accept vegan food easily and carbon emissions will be reduced. 
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