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A: Possible measures to 
prevent and reduce spatial 
pollution.  
INTRODUCTION

The Group of 20 (G-20) was founded on September 
26, 1999. It is an organism that gathers the countries 
with more influence at a world level, in order to discuss 
issues, in their majority, of the global economy, political 
deliberation, as well as anything that can jeopardize or 
affect such matters. Currently, there are 19 countries 
that represent 85% of the world economy of which 
most are also members of the European Union. It is 
also conformed by certain countries of America such as 
Mexico, Brazil, the United States, and Canada.

Orbital debris became a problem because of the 
waste that has been accumulating in the Earth Orbit 
throughout the years. “Innocuous little screwdriver 
litters space, along with gloves, cameras, lens caps, an 
astronaut blanket, garbage bags, paint flecks, solid fuel, 
wrenches, nuts, bolts, a tool bag, a pair of pliers, and 

a toothbrush.” (Aerospace, 2018). These are just a few 
examples of different types of waste in the space, and 
they can damage Earth. 

Spatial pollution is described as anything made by 
man that has no active use, and is just in the orbit for 
no reason. It is important to know about it because it 
has become a real problem and people all around the 
globe aren’t aware of it. Having great amounts of spatial 
pollution, at the long term, will affect humanity, and it is 
crucial to find a way to prevent and reduce it, before it’s 
too late.

To consider this damage potential, for example, an 
aluminum sphere of around 1.3 mm in diameter can 
inflict damage pretty similar to what a .22 caliber long 
rifle bullet can cause. Here the problem is that not all 
the waste is as small as this one. A fragment of same 
aluminum, but 10 cm long, cause the same damage 
as 25 sticks of dynamite. The amount of spatial waste 
has increased exponentially. EARTH explains that in 
1961 the entire Earth satellite population was of around 
50 objects; but nowadays, there are around 100,000 
objects from 1-10 cm. (EARTH, n.d).

G-20 Summit

President: Cristian Salvador Valenzuela Naranjo
Moderator: Diana Yosselin Pérez Gómez
Official Assistant: Alejandro Zamora Trejo



2

 
This space junk, like a camera, bolts, an astronaut 
blankie, garbage bags, paint flecks, solid fuel, gloves, 
a tool bag and more, is the waste that lives largely in 
the Earth’s orbit, between 800 and 1,000 kilometers 
in height. The amount of such is increasing, which 
becomes a major problem. Even though the spatial 
pollution has not a specific date since it became a 
problem, NASA has taken actions in order to try to 
control it.  One of such actions was carried in 2005, 
when they implemented a program called Earth 
Observation System, for selected robotic assets in order 
to track these wastes in low Earth orbit.

The consequences of letting this orbital debris continue 
growing are several. When a satellite is disintegrated 
into small objects, these will suddenly cause more 
impacts, leading to the creation of runaway domino 
effect, until the point that low Earth orbit will become 
hazardous for human satellite travel. This is also 
translated into bigger financial problems to enterprises 
that own satellites in the space. Some of the countries 
that have done something to improve the situation are: 
Germany, Saudi Arabia, Argentina, Australia, Brazil, 

Canada, China, South Korea, United States, France, 
India, Indonesia, Italy, Japan, Mexico, United Kingdom, 
Russia, South Africa and Turkey.

The actions these countries have taken to solve the 
problem are: 

“Between the launch of Sputnik on 4 October 1957 and 
1 January 2008, approximately 4600 launches have 
placed and nowadays there are around 6000 satellites 
into orbit but only 400 are now traveling beyond 
Earth on interplanetary trajectories, nevertheless, 
of the remaining 5600 only about 800 satellites 
are operational”. (Atkinson, 2008). Space debris 
compromises the ever-increasing amount of inactive 
space hardware in orbit around the Earth, as well as 
fragments of spacecraft that have broken up, exploded 
or become abandoned. This means that all these disable 
satellites are turned into more waste throughout the 
time. But it is essential to know that around 75-100 
satellites are launched each year, generating more 
space debris. 

“The object breakup has been a major contributor to 
orbital debris. As of August 2007, there have been 194 
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breakups and 51 events in which debris was shed from 
an object. These breakups can be caused by explosions 
and collisions which can result from residual propellant, 
overheated batteries, collisions, or in some cases, 
deliberate destruction of the satellite.” (Aerospace, 
2018). Approximately, 20% of observed breakups 
are unknown. Two main events have increased the 
amount of pollution. In 2007, the Chinese destroyed 
their own FY-1C satellite in a test of an anti-satellite 
weapon, generating more than 3,000 tracked objects. 
Afterwards, in 2009, the active U.S. Iridium 33 satellite 
collided with the Russian Kosmos 2251 satellite, 
provoking the creation of 2,000 tracked objects. 

Nowadays, the spatial debris has not affected our 
planet.  The truth is that the tiny objects, just like small 
pieces of satellites, nuclear waste and even little rocks 
that have been launched to space due to the Nuclear 
Explosions are still there, in orbit. If nations don’t do 
anything to solve it, it will end affecting humanity. 
This orbital debris is now covering most of the planet, 
making it more difficult to clean. The massive garbage 
layer is more concentrated on countries with high 
development in the industry, just like Russia, USA, China 

and France. Today, people don’t have to worry about 
of falling objects, but the probability that in the future 
these objects can collapse into the Earth are high. 
(Earth Dispatch, 2013).
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Figure 1. Countries with higher amount of items 
polluting space. Adapted from “Daily Mail.com”, by 
Weston, P., 2018, Daily Mail.com. Retrieved on March 1, 
2019, from 

https://www.dailymail.co.uk/sciencetech/
article-6434277/The-countries-space-junk-REVEALED-
Infographic-shows-worst-offenders.html Copyright 
2018 by Daily Mail. 

In a close future, all this debris will fall into the Earth. 
It will not happen at the same time, but it will not only 
contain tiny objects (1-10 mm) but with rocket bodies, 
operational satellites and non-functional satellites. This 
fall of the spatial pollution into the surface could be 
catastrophic, as previously mentioned, even though this 
objects could be tiny, they have enough speed to cause 
the same damage as dynamite (depending on the size). 

Figure 1

http://Mail.com
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It is impossible to be able to choose where this debris 
will fall, so any of these items could land anywhere on 
Earth, causing a catastrophe.

By this time, aeronautical engineers and satellite 
designers are trying to figure out a way of cleaning this 
garbage. They have tried using special robots that would 
be able to transport this objects to a new locations and 
in some years, capable of picking big amounts of trash 
to take it far away or to eliminate it. This program is 
led by NASA’s Orbital Debris program. It has a specific 
central base for its study and management.  Also, 
countries are trying to reduce carbon dioxide emissions, 
due to the fact that this gas increases the proliferation 
of this debris. (Lavagna, 2017).  

HISTORICAL BACKGROUND 

This problem started 62 years ago, with the first man-
made satellite, Sputnik, which was launched on October 
2, 1957. Even though it was the first man-made object 
to be launched, its launch was not the beginning of 
the collection of space debris, also known as spatial 
pollution that nowadays the world is facing. As soon as 
the core tage of the rocket, after its launch, came to 

be in Earth’s orbit for two months, when it came into 
contact with the atmosphere it burned; instead the 
Vanguard 1, which is the fourth satellite launched in the 
world and the second in the case of the United States, 
was released in 1958 and 6 years later it stopped radio 
transmissions. (Loretta Hall, 2014). 

According to Loretta Hall, a member of the Embry- 
Riddle Aeronautical University, this Vanguard is still 
in Medium- Earth Orbit (MEO). It is expected that the 
Vanguard will remain there for nearly 200 more years. 
Since it is no longer in operation, it is considered space 
debris. This problem goes beyond satellites. NASA uses 
the terminology “orbital debris”, whenever they are 
talking about man-made objects that are still in orbit 
but they are no longer useful. They can be classified 
as accidents, mission-related operations or intentional 
creation. (García, 2013). 

It is important to explain what led to the origin of the 
spatial debris, which is the space race. This was a 
scenario of the conflict of the United States and the 
Soviet Union, which was space exploration. The first 
event of this race was the Soviets launch of Sputnik 1. 
This was a surprise to the Americans. In 1958, a year 
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later, the United States launched its own satellite, 
the Explorer I.  The National Aeronautics and Space 
Administration (NASA) was established on October 1, 
1958. Later, the Soviets launched Yuri Gagarin in April 
1961, the first man in space. One month later the first 
American, Alan Shepard, was in space. The president 
of the United States at that moment, John F. Kennedy, 
claimed that they will send a man to not only space, but 
to the moon by the end of that decade. In the mission 
Apollo 11, Neil Armstrong turned to the first man to put 
a foot in the moon on July 20, 1969. The race ended 
with this event.  

Since 1958, the debris has increased exponentially 
and it was neutralized approximately in 1996. This 
was accomplished due to certain events, such as the 
Fengyun and Iridium-cosmos incidents. These consisted 
on the collision of both satellites, back in 2009. There 
are 1632 fragments of this collision that will still remain 
in orbit for decades. Later on, in October, 2012 the 
explosion of Russian Briz-M rocket created hundreds 
of fragments. The historical growth of the space debris 
can see on the following graph:  

Figure 2. Historical Growth of Space Debris Through 
2010. Adapted from “Scholarly Commons”, by Hall, 
L., 2014, Scholarly Commons. Retrieved on March 1, 
2019, from https://commons.erau.edu/cgi/viewcontent.
cgi?article=1000&context=stm

Copyright 2014 by Scholarly Commons.   

This issue was addressed by the UN in 2007, in 
the General Assembly, after several Space Debris 
discussions. The national and international aspects 
have been handled by the Legal Subcommittee which 
is a subsidiary body of Committee on the Peaceful 
Uses of Outer Space (COPUOS). Loretta Hall, Space 
Ambassador for the National Space Society and as a 
Green Building Technical Professional (n.d.) has stated:

“Public and private researchers are actively seeking 
solutions. Improved detection devices, both ground-
based and orbital, are being developed and deployed. 
Various techniques for removing orbital debris are being 
investigated. They include capture mechanisms, laser 
beams that would slow their orbits to promote decay, 
or techniques to boost debris to a higher orbit above 
the most useful zones for satellites. Some schemes 

Figure 2
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even call for repurposing functional parts of defunct 
satellites. Solving the problem of space debris has been 
put off for decades because it is technologically difficult 
and costly” 

The orbital debris affects the space as much as the 
surface of the Earth. While launching human spacecraft 
and satellites there must be extreme precautions, and 
the use of vigilance to avoid possible collisions that can 
be catastrophic. The debris puts in danger all the space 
vehicles. When small elements of the debris touch the 
atmosphere they get burned, but bigger parts pass 
the atmosphere and arrive to the ground in big parts 
or pieces. Approximately 70 % of the Earth is water, 
so there is a high probability that the pieces of space 
debris land on the ocean; although bigger pieces have 
already fallen into the ground (Loretta Hall, 2014).  

CURRENT RELEVANCE 

Orbital Debris is attending every day to all living 
species, and something society can’t do is to take apart 
this problem. Orbital debris has a high risk level for two 
things, satellites are getting damaged by this debris 
and in a close future, and all these debris and satellites 

will start falling into the Earth. First of all, is important 
to know that these satellites (the ones that are getting 
damaged) are vital, they are responsible for internet, 
telecommunication services, and research satellites 
from NASA, among others. 

This is also known as The Kessler Syndrome, which is 
a domino or snowball effect where collisions increase, 
making it more difficult to handle all the orbit debris. 
Not preventing or controlling it can lead to the 
destruction of any spacecraft. Such destruction can 
affect humanity in economic, political and social ways. 
Society depends from space to do daily things. As a 
consequence of these satellites getting damaged, all 
services (mentioned before) will fall and it would lead to 
the worldwide loss of communication, and the economic 
and social balance will destabilize. 

On the other hand, all these debris is surrounding 
almost all the planet, increasing the probability of 
objects falling from the space at a speed of 10 km/s to 
15 km/s making all these stuff as destructible as the 
asteroid that collapsed in Russia on 2013. Nowadays, 
the spatial debris is not close enough to start falling 
down constantly, but is getting closer and closer due 
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to the increasing volume of this garbage layer. This 
massive layer is more concentrated on countries with 
a high development in the industry and outer space 
research. U.S.A is the country that counts with more 
spatial debris (6,500 approximately), followed by Russia 
(6,300 approximately), and China at third place (3,800 
approximately); this is just talking about objects with a 
size bigger than 10 cm.  

Spatial pollution is so alarming that this garbage layer is 
covering almost all the planet:

* There have been launched more than 7690 objects 
(satellites and rockets)

* There are 29,000 cataloged objects with a size of 10 
cm or more:

   * 24% are satellites

   * 18% are rocket bodies

   * 8% operational satellites (that are actually in use)

   * 58% of unknown objects

* Scientists also say that there are 750,000 objects with 
a size of 5-10 cm and 166,000,000 objects with a size of 
1 mm-1 cm.

[All this information has been taken from 2013 the 
NASA´s program ARES (Astromaterials Research and 
Exploration Science) statics, but there has been an 
estimated increase of 3% in this body in the last years]. 

Figure 3. NASA’s Animation Shows Massive Space Junk 
Around Earth. Adapted from “News Punch”, by Christyn, 
R., 2014, News Punch. Retrieved on March 1, 2019, from 
https://newspunch.com/video-nasas-animation-shows-
massive-space-junk-around-earth/ 

Copyright 2014 by News Punch. 

Nowadays, aeronautical engineers and satellite 
designers have already designed robots that would be 
able to pick and transport these objects away from 
active satellites. Also, these Engineers are trying to 
figure out a way to create more complex robots capable 
of doing both recollection and destroying, during long 
periods. This program is led by NASA’s Orbital Debris 
Program Office, a specific and one purpose program 

Figure 3

https://newspunch.com/video-nasas-animation-shows-massive-space-junk-around-earth/
https://newspunch.com/video-nasas-animation-shows-massive-space-junk-around-earth/
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which has a unique central base for its study and 
management in JSC (Johnson Space Center), Houston, 
Texas. 

Figure 4. Japanese Space Debris Recollector. Adapted 
from “Space.com”, by Cofield, C., 2016, Space.com.  
Retrieved on March 1, 2019, from https://www.space.
com/35059-japan-space-junk-tether-tech.html 
Copyright 2016 by Space.com. 

INTERNATIONAL ACTIONS 

Many other organizations that are not involved with 
the UN are having an important role. Surrey Space 
Centre is one of them, it is a program located in UK. 
This program was launched on April 3, 2019, where the 
Rocket Falcon 9 has the function of attaching into the 
ISS (International Spatial Station) and start collecting 
objects from 2cm to 5cm. 

Another country involved in this problem is Japan. It 
has its program JAXA (Japan Aeronautical Exploration 
Agency). This program recently launched a satellite 
capable of collecting big objects to relocate them on 
Earth’s atmosphere, in consequence, the objects would 

get burned as they fall. But this satellite failed, when 
the deployment system stopped working and made 
the satellite obsolete. Also, Japan has announced that 
they have already designed a new satellite capable 
of collecting really big amounts of debris, but the 
problem is that this satellite doesn’t have any launching 
permission. 

ESA (European Space Agency) is an international 
organization for spatial exploration. Active Debris 
Removal (ADR) are missions executed by this program 
in order to remove spatial debris. These missions 
consist on sending vehicles to remove all debris from 
orbit, it started on 2013. Most of the plans are in paper, 
and their main priority is Prevention-Action. According 
to Luca Rossettiniti “Tethers, balloons, solar sails and 
active decommissioning devices are all examples of 
systems that can be installed on satellites before launch 
to increase the chances of being able to dispose of 
them at the end of life  (Rossettiniti, 2015)”.

Many countries, involved in International Programs 
but with any aeronautical programs or equipment, are 
looking for a way to contribute reducing the emissions. 
The principal and main solution is reducing CO2 

Figure 4

http://Space.com
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http://Space.com
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emissions. The reason is because these emissions 
just help the garbage layer increase and condense in 
a quicker and easier way. An important action carried 
by European countries (U.K, France and Germany 
specifically) was sending their best aeronautical 
engineers to NASA. On the other hand, developed 
countries helped with economic solutions (Mexico, 
Canada, Australia and Germany were the main ones). 

UN ACTIONS

Since 1959, the UN started to worry about the 
importance of the correct use of Outer Space. 50 
years ago, the first United Nations Conference on the 
Exploration and Peaceful Uses of Outer Space was 
held. The UN actions are mostly forums and research 
programs. The Committee on the Peaceful Uses of 
Outer Space (COPUOS) is a committee who meets 
every year to discuss about this.  (United Nations, n.d.).

One of the programs is The Programme on Space 
applications (PSA). This program is looking for advice 
and promotion of knowledge, in regard to applications 
and space use around the world. Meanwhile, G-20 is 
looking for the provision of capacity building services 

in every country, and above all, educational, research 
and development services. Another of its objectives 
is the relationship between developed and developing 
countries, to jointly achieve the correct use of space 
technology for economic, sustainable and social 
development. (United Nations, n.d.). 

In 2006, the United Nations Platform for Spatial 
Information for Disaster Management and Emergency 
Response (UN-SPIDER) was created. Its purpose is to 
restrict the use of space technologies to developed 
countries and limit the access to them; in order to 
prevent and manage disasters. This program informs 
policy makers, disaster risk managers or emergency 
responders. It makes recommendations to each country 
according to a previous analysis and provides personal 
training to each government. (United Nations, n.d.).

According to the UN, in 2019: 

“Space law can be described as the body of law 
governing space-related activities. Space law, much 
like general international law, comprises a variety of 
international agreements, treaties, conventions, and 
United Nations General Assembly resolutions as well 
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as rules and regulations of international organizations. 
Space law addresses a variety of matters, such as, 
for example, the preservation of the space and Earth 
environment, liability for damages caused by space 
objects, the settlement of disputes, the rescue of 
astronauts, the sharing of information about potential 
dangers in outer space, the use of space-related 
technologies, and international cooperation”.  

POINTS TO DISCUSS

Current number of spacial crash/accidents that 
developed pollution.
How is that this aggravates the problem?
How could it be solved?
Risks of spacial pollution.
How it puts in risk space missions?
What is the cost of the damage caused to the satellites?
What impediments are caused to commercial flights?
Kessler Syndrome.
Possible impacts in orbit for spacecraft.

Disintegration of obsolete satellites.
Danger on Earth.
Possible damages to the human population due to 
falling to the ground.
Spatial surveillance.
What should space surveillance programs do?
Treatment and mitigation of space debris.
Orbit correction method
SSN-Surveillance Space Network
e.Deorbit
Meteoroid and Space Debris Terrestrial Environment 
Reference
Program for Radar and Observation Forecasting
Strategies to prevent and reduce space pollution.
Creation of spatial junk regulations for countries.
How do industries affect the generation of space junk?
What is the UN’s relevance?
Is it doing the right thing?
What possible actions could it carry out?  
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