
The greenhouse effect 
means that solar 
energy is not released 
back into space but 
rather gets absorbed 
on earth through 
gases like methane 
and carbon dioxide. 
These gases consist 
of three or more 
atoms which vibrate 
as they absorb heat. 
This process is not 
necessary a bad 
thing, because without 
it, the earth would be a big freezing snowball. But since the industrial revolution in the 19th 
century, the earth has become warmer and warmer due to more fossil fuels being burned 

as, of course, a fuel. Think about all the cars 
(excluding electric ones) who drive on gas or 
diesel. All of them releasing high amounts of 
carbon dioxide in the air, which absorb solar 
energy, making the earth warmer and warmer. 
But carbon dioxide is not the only greenhouse 
gas responsible for heating up the earth. There 
is also 
methane  
(which, 
for 

example, gets used as farm animals digest good). 
Eventually, the molecules vibrate in a way that 
makes them release a radiation that then gets 
absorbed by other greenhouse gases like nitrous 

oxide and water 
vapor. This all 
together causes 
the earth’s temperature to rise at a rapid speed. When 
we take a look at carbon dioxide, at the start of the 
industrial revolution there was about 270 parts per 
million volume of carbon dioxide in the air. Now it’s 400 
parts per million volume of carbon dioxide. That’s an 
increase of 48.1% in just a century.  
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Our results highlight that at local 
scale detection of extreme 
precipitation trends is hindered by 
variability, but when considering 
such events occurring over the 
larger Western Europe region, 
significant trends attributable to 
human-induced climate change are 
evident even if we cannot predict 

where exactly these 
events occur. All 
available evidence 
taken together, 
including physical 
understanding, 
observations over a 
larger region and 
different regional 
climate models give 
high confidence that 

human-induced climate 
change has increased 
the likelihood and 
intensity of such an 
event to occur and these 
changes will continue in 
a rapidly warming 
climate. 
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As we all know Dark objects left out in the sun get 
warm and Lighter-colored objects, not so much. 
This phenomenon is associated with a 
characteristic called albedo. 
Albedo’s effects are complicated. 
On a regional scale, it can influence the melting of 
sea ice and glaciers. 
albedo has also helped astronomers assess our 
planet’s risk of damage from rogue asteroids by 
offering a means of estimating their sizes.  

Moreover In the future, albedo could even help astronomers identify exoplanets that are possibly 
hospitable to life. 
 
Dark and light 
 
The term albedo first appeared in 1760, it is mostly used in astronomy, planetary science and 
climatology. Albedo defines the proportion of light reflected from a surface. 
Seen from space, Earth is a patchwork of darkness (lava beds, ground…) and light (clouds…). On 

average, 30% of the sunlight that falls on Earth bounces 
back. That has a big impact on the climate of the planet.  
Albedo is relatively stable but sometimes it can vary 
because of some major events such as a volcanic 
eruption. Those changes can have significant regional 
effects and affect some populations. For instance, 
deforestation can lighten or darken Earth's surface. 
 
 
Icy Feedback 

There’s a big contrast in albedo. Only 7% of solar rays while 
85% is ice. Howerver, the main problem is that ice melts 
throughout summer, but it does not regenerate in the winter. 
Mike Serreze, an emerican geographer and director of the 
National Snow Ice and Data Centre has written that 
feedbacks are not isolated but intertwined, so that the issue 
with the albedo effect makes the whole planet warmer and, 
on the other hand, global warming increases albedo as well 
 
Eyes in the sky 

Most asteroids show up as a single point of light. So its not possible to directly measure their size. 
Eyes in the sky Astronomers have to estimate the distance and the presumed albedo. Asteroids 
albedo depends on their composition. Carbon rich asteroids reflect 2% of the light. Silicon rich 
asteroids reflect 10 or more times of that. With the uncertainty of the albedo you can have a lot of 
different sizes. With the use of satellites astronomers can measure asteroids precisely. With the use 
of telescopes astronomers can measure the albedo of planets. With the same technique 
astronomers can analyze further planets. 
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First of all, droughts are the second most important natural disaster after floods. 
Between 1950 and 2014 droughts affected 2.2 billion people globally there 

are four types of droughts. The first 
one is meteorological, it occurs 
when there is not enough rainfall. 
The second one is hydrological, it is 
when groundwater level is 
exceptionally low. The third drought 
is agricultural and it means there is 
a low soil water availability. The last 
type of drought is socioeconomic. It 

is due to monetary losses, so when there is a general water shortage. 
  
Globally, there are temperature shifts affecting scarcity, but it is really difficult 
to know if it was caused by human activities, because studies on drought and 
climate change only started in 1900. 
  
A study was made between 1902 and 2019 in Europe and it has been 
determined that Northern Europe is wetting and that Central and Southern 
Europe is drying with more severe soil droughts. The water shortages won’t 
be caused by the lack of precipitation, but because the temperature are 
rising. Moreover meteorological droughts are happening more and more in 
these areas.  
  
The goal of the Paris 
agreement is to hold the 
temperature augmentation 
under 2°C. Europe has 
presented two potential 
European scarcity scenario, a 
moderate one and a high-end 
one that could happen during 
the 21st century. 
Therefore, drought management should be based on three key pillars. The 
first one is monitoring, early warning and information delivery. The second 
one is assessment of risk, vulnerability and impacts and the last one is 
mitigation ad response. 
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“tipping points” are thresholds where a tiny change could push a system into 
a completely new state. When you ;pass a tipping point, theres no going back.  

1. Shutdown of the Atlantic Meridional Overturning Circulation: “The dilution happens 
through increased rainfall and also melting of continental ice in the vicinity of mainly the Greenland 
ice sheet. And that makes the water lighter and, therefore, unable to sink – or at least less able to 
sink – which, basically, slows down that whole engine of the global overturning circulation.”  

2.West Antarctic ice sheet disintegration: It still holds enough ice to raise global sea levels 
by around 3.3 metres. Ice bariers prevent the ice from going into the ocean. Ice bariers melt due to 
global warming, so the ice goes straight into the ocean. So the sealevels rise when the ice barier 
melts.                                                                                                                          

3. Amazon rainforest dieback: A lot of the rainfall here is returned through evaporation. In 
addition, transpiration of moisture from plant leaves transfers water from the soil into the atmosphere. 
These two processes combined are called “evapotranspiration”. The result is that either reducing the 
amount of rainfall or the amount of forest can shift the climate into a drier state that cannot support 
a rainforest.  

4. West African monsoon shift: The term “monsoon” in its strictest sense refers to the seasonal 
reversal of winds and its accompanying rainfall. But the West African monsoon is notoriously 
unreliable (amount of rain) with climate change, the Sahel either gets extremely drier or wetter.  

5. Permafrost and methane hydrates: Permafrost is the name given to ground – soil or rock – 
that contains ice that has remained below 0°C for at least two years. Petrmafrost contains a big 
amount of carbon. With climate change there is worry that the carbon will thaw. large-scale thawing 
of permafrost has the potential to cause further climate warming.  

6. Coral reef die-off: The coral reef contains algae, which eventually gives them energy. Choral 
bleaching due to high sea temperatures causes coral to lose algae. The warmer it gets the more 
algae and energy they lose. this could lead to: destuctive fishing practices, storm damage, ocean 
acidification. 

7. Indian monsoon shift: We have previosly spoken about what a monsoon is. Now we see it 
again, but in India. The monsoon is crucial for indias agriculture. The most common tyoe of pollution 
is sulphur, this causes solar power to be reflected. This will cool the region which decreases rainfall.  

8. Greenland icesheet disintergration: The Greenland ice sheet could raise global sea levels 
by 7.2 metres and, as a result, its disintegration would change the shape of the world’s coastlines. 
Melting of the Greenland ice sheet is accelerating and it is currently adding around 0.7mm to global 
sea levels each year. Around half of the melt that the Greenland ice sheet experiences occurs at the 
surface. The remainder occurs through melting at the ice sheet base and via the breaking off, or 
“calving”, of icebergs from its edge.  

9. Boreal forest shift: Boreal forests are found in the cold climates of the northern hemisphere 
high latitudes. They lie just to the south of the Arctic tundra, where tree growth is restricted by year-
round freezing or near-freezing temperatures and a lack of rain. 

Tessa, Marina & Toscane 



Global sea level has risen about 23 cm since 1880, with about a third of that in just 
the last two and a half decades. In some parts of the ocean the sea level has risen 
up to 20 cm since the start of satellite records, these regional differences come from 
a difference in natural factors such as the strength of winds and ocean currents. 
Why sea level matters:                                                                          
In the United States, 40 percent of the population lives in high population-density coastal 
areas, where sea level plays a role in flooding and danger from storms. In cities and towns 
along coastlines around the world, rising seas threaten  infrastructure. A higher sea level 
means that destructive storms will push farther inland than they once did. In the natural 
world, rising sea levels are a danger for coastal ecosystems which provide refuge to a lot 
of species of plants and animals.  

 
What’s causing sea levels to rise? 
Sea levels are rising due to global warming in two ways: the first one is the melting of ice 
of glaciers, the second one is the expanding volume of the sea and the third is the 
reduction of liquid water on land. 
According to The World Glacier Monitoring Service, the loss of ice has quintupled over the 
last decades. 
The Greenland Ice Sheet is losing over 247 billion tons of ice per year (2012-2016), while 
the ice in the Antarctic is melting at a rate of 199 
billion tons per year (2012-2016) 
 
How can sea level be calculated? 
Sea level can be measured in two methods. 
The first method takes daily measures 
through manual and automatic sensors, the 
second one takes its measures from space 
calculating the speed and intensity of a radar 
pulse directed at the ocean thanks to radar 
altimeters. 
Scientists are estimating how much sea level 
is rising because of thermal expansion by taking water samples collected by ships. Aquatic 
robots are used in order to measure the upper half of the ocean, while the deeper half is 
measured by oceanographic research instruments. 
So as to achieve an accurate estimation they also evaluate the movement of water from 
land to ocean which is causing the rising of sea level. 
 
Future sea levels: 
Scientists of the NOAA concluded that in the best scenario sea levels will have risen by 
30cm by 2100 compared to 2000. In the worst case scenario the sea level will have risen 
by more than 2 meters in 2100 compared to 2000. 
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Structures such as buildings, roads and other infrastructure absorb and re-emit the 
sun’s heat more than natural landscapes such as forests and water bodies. This 
creates an island where it’s hotter than outside the city 

Causes of Heat Islands: 

1. Reduced Natural Landscapes in Urban Area’s: Trees, vegetation and water bodies tend 
to cool the air, and evaporate surface water. Hard, dry surfaces in urban area’s provide less shade 
and moisture than normal landscapes. 

2. Urban Material Properties: Conventional human-made materials used in urban 
environments tend to reflect less solar energy, and absorb and emit more of the sun’s heat 
compared to natural surfaces. 

3. Urban Geometry: The dimensions and spacing of buildings within a city influence wind flow 
and urban materials’ abiltiy to absorb and release solar energy. 

4. Heat Generated from Human Activities: Vehicles, air-conditioning units, buildings, and 
industial facilities all emit heat into the urban environment 

5. Calm and Clear Weather Conditions: By maximizing the amount of solar energy reaching 
urban surfaces and minimizing the amount of heat that can be carried away. 

 

The two types of Heat 
Islands: 

1. Surface Heat Islands: 
These are caused by roadways 
and rooftops because they absorb 
a lot of heat more than other 
surfaces. It’s the most intense 
during the day. 

2. Atmespheric Heat Island: 
These heat islands are formed 
because of the difference of 
temperature between the city and 
surrounding spaces. Atmospheric 
heat islands vary much less in 
intensity than surface heat islands 

 

These heat islands have a huge impact on the environment. There are a lot of 
options to solve this problem like, for example, adding more green spaces 
downtown. 
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