
FIND OUT MORE: 
 
 
Rocks absorb CO2 from the atmosphere 
 
Sudden changes in temperature, the strength of roots or some meteorological 
phenomena can cause rocks to break, fragment and disintegrate, which is 
known as "weathering". 
 
One of these processes is rainwater’s action on the stones. It all starts in the 
sky, when CO2 molecules in the atmosphere dissolve in the water droplets in 
the clouds and together they produce carbonic acid (H2CO3). When it rains, 
these slightly acidic molecules are carried by the water and slowly dissolve 
both silicate rocks (which cover 95% of the Earth's crust) and carbonate rocks. 
In this dissolution, the rock's molecules are broken down by a chemical 
alteration and absorb the CO2 that comes from the rain. 
 
In carbonate rocks (such as limestone, for example): H2CO3 + CaCO3 = 
Ca(HCO3)2. 
In silicates (such as granite, for example): 2CO2 + 3H2O + CaSiO3 = Ca2 ++ 
2HCO3– + H4SiO4. 
 
These new molecules, which have been absorbed by the rocks that have ended 
up breaking down, are carried downstream in rivers or filter into the Earth's 
crust until they reach the oceans. There, they settle at the bottom and end up 
seeping into the earth's mantle and, eventually, re-emerge through volcanoes, 
ocean vents or springs. Others do not reach the ocean and remain as carbon in 
biomass, in living or dead and decomposing organisms, and some remain held 
together in carbonate rocks. 
 
 
This carbonate-silicate cycle is one of the many key factors in controlling 
Earth's climate, because it regulates carbon dioxide levels, and therefore 
global temperature. 
 
This process is estimated to involve the absorption of around one gigaton (1 
billion tons) of atmospheric carbon dioxide per year, which represents the 
largest source of CO 2 absorption on the planet. Despite being a high number, 
humans emit much more: about 30 gigatons a year, by burning fossil fuels. 
This absorption process can also be faster or slower depending on the 
conditions and changes that occur on the planet. For example, if CO2 
accumulates in the atmosphere, the greenhouse effect will cause an increase 
in surface temperature, which, in turn, will increase the amount of rainfall 
and weathering of these rocks, thus absorbing carbon from the atmosphere 
more quickly. Thus, in the long term, the carbonate-silicate cycle has a 
stabilizing effect on the Earth's climate. This is why it is called a “terrestrial 
thermostat”. 
 
 



 

 
 
Source: http://www.climate-change-knowledge.org/carbon_cycle.html  
 
 
How snow and glaciers prevent global warming: albedo 
 
Have you noticed that in full sun white surfaces are cooler than black ones? 
When you are on the road, if you put your hand on the asphalt and on its 
white lines, you will see that the temperature difference is very high. This 
phenomenon is known as "albedo", and is the percentage of solar radiation 
that returns to space when it touches a surface. 
 
Snow and ice reflect much of the energy we receive from the sun. This way, 
energy returns to space instead of staying on Earth's surface, where it would 
increase its temperature. 
 
The average albedo of the earth is 37%, and that of forest, grassland or soil 
surfaces is between 10 and 30%. The rate for snow can reach 90% in fresh 
snow. For glaciers and polar areas such as Antarctica, the average is just over 
80%. 
 
If a snow-covered area is heated the snow tends to melt, lowering the albedo 
and therefore causing an acceleration of warming, since without snow the 
ground absorbs more radiation. This also occurs in the sea ice at the poles, 
since sea water absorbs much more radiation than ice. Sea water increases the 



speed at which the ice melts. As with the previous snow example, the sea ice 
melting process is an example of a warming effect called a positive feedback 
loop, and both are recognized as important phenomena for global warming. 

 
Source: Popular Science / Valerio Pellegrini 

 
 

+ references 
 

 
Mountains are the world's water towers 
 
Mountains supply more than half of humanity with water for drinking, 
irrigation, industry, food and energy production. 
 
Glaciers occupy 10% of the Earth's surface, about 15 million km2, and 
represent between 60 and 80% of the Earth's fresh water. 
 
Currently, 91% of the volume and 84% of total glacier area is found in 
Antarctica; 8% of the volume and 14% of the area is in Greenland.  
 
Many rivers are fed from melted glaciar ice. For example, the Gangotri Glacier 
is the source of the Ganges River, which supplies fresh water and electricity to 
much of the population of India and Bangladesh. In fact, the ten largest rivers 
originating in the Hindu Kush, in the Himalayas, supply water to 20% of the 
world's population (more than 1.35 billion people), and about 40% of global 
irrigation depends on flows from the great mountain ranges. 
 
The snow that falls during winters provides most of the water in many 
mountain regions throughout the year. Faster snow melts due to high 
temperatures cause flooding problems and a scarcity of fresh water for 
humans, agriculture and wildlife, with an increase in forest fires. 



 
Loss of glacial ice also reduces the amount of fresh water available to plants 
and animals, which need it to survive. 
 
If all the world's glaciers melted, the sea level would rise by about 70 metres. 
In addition to the damage from natural disasters – floods – that this would 
cause, the large additions of fresh water would also change the ocean 
ecosystem and the acidification of seawater. Organisms like corals would have 
a very hard time surviving, since they are dependent on salt water. 
 
Live bacteria and microbes have also been found in 420,000-year-old ice cores. 
As the glaciers melt, the masses of microbes, about 750,000 years old, break 
free from the ice and revive. When they reach the ocean, they can affect ocean 
chemistry and marine ecosystems, with unpredictable effects. The biomass of 
microbial cells, within the ice sheet and below it, could amount to more than 
1,000 times that of all humans on Earth. 
 
Contaminants such as pesticides, heavy metals, persistent organic pollutants 
and PCBs have been found in glaciers and at the poles. When glaciers melt, 
pollutants that had been trapped in the ice are released and can enter rivers, 
oceans, and food webs, causing bioaccumulation in sea creatures. Beings at the 
top of the food chain, such as humans, will be the most affected in this regard. 
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The forests, the lungs of the planet 
 
Forests absorb CO2 from the atmosphere and naturally produce oxygen. This 
exchange occurs during photosynthesis, which allows the plant to obtain 
energy from sunlight in a reaction during which it absorbs CO2 and expels 
oxygen into the atmosphere. 
 
Currently, forests and the rest of terrestrial vegetation eliminate around 30% 
of human emissions (about 9.5 gigatons of CO2 per year). If the rate of 
absorption were to slow down, the rate of global warming would accelerate. 
 
Factors such as nutrient availability, soil depth, rainfall and the flow of water 
through the soil, among others, affect the health of a forest and its ability to 
absorb carbon. This is why the forests of mountain regions and those irrigated 
by them seem to absorb more carbon dioxide. 
 
Mountain forests cover around 900 million hectares of the Earth's surface and 
constitute 20% of the world's forest area. In addition to supplying us with 
oxygen, they are also points of interest for biodiversity and provide important 
environmental services far beyond the mountains themselves. 
 
The trees that can remove the most CO2 from the environment are pines. A 



mature white pine can absorb about 50 tons of CO2 in a year. The stone pine is 
capable of absorbing more than half that, about 27 tons. Other conifers, as well 
as holm oaks, also absorb large amounts, around 5 tons each year, as do 
fagaceae, oaks, holm oaks, elms, olive trees.... 
 
Some trees are pyrophytes; that is, they have a great capacity to sprout again 
after a fire. Some trees achieve this thanks to the fact that their roots are not 
burned, such as eucalyptus, holm oak or juniper. Other trees, such as pines, 
are able to keep seeds alive during fires – releasing them afterwards in small 
explosions from cones – and thus take advantage of the large amount of 
nutrients in the burned soil to grow rapidly. In addition, some pine species, 
such as white pine, are highly adapted to very dry climates and other 
temperatures. 
 
Forests also play a key role in reducing soil erosion and keeping it firm, and 
act as a physical barrier to lessen the impact of natural disasters, such as 
avalanches, landslides, rockslides, or even floods. In addition, mountain 
forests have a great influence on the quantity and quality of fresh water, 
intercepting precipitation and improving soil filtering, as well as through 
water bioremediation. 
 
The most important thing is that forests can grow quickly and live for many 
years. This way, they can contribute to the phenomena mentioned above, in 
addition to providing shelter for animals and, ultimately, being one of the 
main structural units of mountain ecosystems. Here you can see a map with 
the main species in each region: https://www.crowtherlab.com/maps-2/  
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And how does all this affect us? Global warming, greenhouse gases, acid 
rain, photochemical fog, and pollution 
 
Global warming is the gradual increase in the Earth's temperature. Since 
industrialization, this temperature has been increasing in large part due to the 
high emissions of gases such as CO2, methane or ozone, which humans have 
been releasing into the atmosphere. 
 
These gases play an important role in keeping the planet warm. CO2 and water 
vapour retain and absorb some of the solar radiation reflected from Earth, 
preventing it from returning to space. The atmosphere allows radiation from 
the sun to pass through to warm the Earth, but at the same time, it prevents 
some of this radiation from returning to space. This is a phenomenon very 
similar to greenhouses, hence the name "greenhouse gases", although, instead 
of glass, it is the gases in the atmosphere that retain heat. If this heat were not 
retained in the atmosphere, the Earth would freeze. 
 
In fact, the temperature has always varied during the history of the Earth and 
in different periods there has been significant warming. One such period is 
during the Roman era, when many of the glaciers almost disappeared and 
areas were farmed at high altitudes. These have also been followed by glacial 



periods, such as the Dalton minimum or the Little Ice Age – the Maunder 
minimum – a few centuries ago. Currently, we are entering a period known as 
the Eddy minimum. It is believed that this period will arrive fully in 2031, 
although much more research is needed. This occurs because of solar activity, 
which can be more or less intense during a solar cycle of approximately 
eleven years, where it intensifies or weakens, which can be observed through 
sunspot activity. On the other hand, these periods can cause temperatures to 
drop to lows that have negative consequences, such as crop loss, increased 
volcanic activity – increased CO2 in the atmosphere – or drastic changes in the 
climate.  
 

 
 

These are the greenhouse gases, which are responsible for the greenhouse 
effect in the atmosphere: 

● Water vapour (H2O) 
● Carbon dioxide (CO2) 
● Ozone (O3)  
● Methane (CH4)  
● Dinitrogen oxide (N2O) 
● Sulphur hexafluoride (SF6) 
● CFC  

 
Although these gases have always been present in the atmosphere, their high 
emissions caused by the burning of fossil fuels (coal, oil or natural gas) are 
causing an acceleration in the temperature increase, which will involve 
devastating effects: a rise in the level of the seas and oceans; changing ocean 
currents and acidification of seawater; a change in rainfall amounts and areas, 



including an expansion of  subtropical desert regions; the increase of climate 
intensity and of extreme weather phenomena; the retreat of glaciers; and 
species extinctions. 
 
Another effect is pollution: the introduction of solid, liquid or gaseous 
substances that are harmful to the health of species, be they trees, plants, 
animals, fungi... and also that of humans. 
 
Pollution can be from chemical substances such as plastics, microfibres, 
pesticides, heavy metals, persistent organic pollutants and PCBs 
(polychlorinated biphenyls), etc. Some of these substances have either been 
dumped directly into the wild or have been transported through the air or 
water to mountain areas, becoming trapped in snow or ice, or have reached 
the Arctic and Antarctic. When glaciers and snow melt, the pollutants are 
released and can enter rivers, oceans, and food webs where they 
bioaccumulate in animal and plant species that ingest or absorb this water. 
And those of us at the top of the food chain, such as polar bears or humans, 
also end up ingesting these chemicals that are harmful to our health. 
 
Additionally, air pollution causes phenomena such as the hole in the ozone 
layer and acid rain, or photochemical fog. In the case of acid rain, 
precipitation, which is usually more abundant in mountain areas because they 
function as natural barriers to clouds, carries acidic pollutants that cause the 
death of aquatic flora and fauna, and forest degradation. Photochemical fog is 
a mass of smoke mists containing highly pollutant particles. We often associate 
it with large cities or industrial areas, but mountain regions and regions 
where much of the planet's biodiversity lives are also affected by it, either 
because of the air currents that transport these highly pollutant fumes from 
industrial areas to natural areas or because of the particularity of the 
geography of mountain areas, where deep valleys and thermal inversion make 
pollution from transport, industry or chimneys stagnate at the bottom of the 
valleys, greatly affecting the health of their inhabitants and the ecosystem. 
 
It should also be noted that energy pollution, especially light and noise near 
epicentres of biodiversity, greatly affects the life of the species there. 
 
Starlight Foundation (https://www.fundacionstarlight.org/) 
 
 


