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INTRODUCTION
The outer atmosphere of the Earth is made up of a layer of 
gases, including oxygen and nitrogen, which are essential for 
life on Earth. This layer also contains the ozone layer, which 
protects us from the harmful UV rays of the sun (de Jonge 
P et al., 2018). Any damage to this layer can have serious 
consequences for our planet and its inhabitants. One of 
the major concerns with rockets and space satellites is the 
release of exhaust gases into the atmosphere. Rockets use 
a mixture of fuel and oxidizer to power their engines, which 
creates a significant amount of exhaust gases, including 
carbon dioxide, watervapor, and nitrogen oxides (Park C et 
al., 2013). These gases can have a significant impact on the 
composition of the atmosphere, leading to the formation of 
greenhouse gases and other pollutants. The effects of these 
gases are not limited to the outer atmosphere. In fact, they 
can also have an impact on the air quality on the ground. 
The nitrogen oxides released by rockets and satellites can 
lead to the formation of smog, which can cause respiratory 
problems for people living in the area. Another concern 
with rockets and space satellites is their impact on the 
ozone layer. The ozone layer is a thin layer of gas that 
absorbs harmful UV radiation from the sun. However, the 

release of chemicals, such as chlorofluorocarbons (CFCs) 
used in older rockets, can damage the ozone layer and lead 
to its depletion (Sarris J et al., 2014).

DISCUSSION
The impact of rockets and space satellites on the outer 
atmosphere is not just limited to their exhaust gases. The 
debris generated by rocket launches and satellite collisions 
can also have an impact. This debris can damage satellites 
in orbit, creating more debris and potentially leading to a 
cascade of collisions known as the Kessler Syndrome. This 
can lead to the formation of a debris field around the Earth, 
which can impact future space missions and potentially 
threaten life on Earth. The advent of space exploration and 
satellite technology has undoubtedly revolutionized the 
way we communicate, navigate, and study our planet (Liem 
A et al., 2017) . However, with the increase in the number 
of rockets and satellites being launched into space, there is 
growing concern about the impact of space debris on the 
Earth's outer atmosphere. In this article, we will discuss 
how rockets and space satellites may cause damage to the 
Earth's outer atmosphere and what we can do to get rid of 
space waste. Space debris is defined as any human-made 
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object in space that no longer serves any useful purpose. 
This includes abandoned satellites, spent rocket stages, and 
other fragments resulting from collisions and explosions in 
space. Over time, space debris can accumulate and pose 
a serious threat to operational spacecraft and satellites, 
as well as to the Earth's outer atmosphere (Vohra S et al., 
2005) (Grace S et al., 2005).

One of the most significant risks of space debris is the 
potential damage it can cause to operational spacecraft and 
satellites. When debris collides with these objects, it can 
cause serious damage or even complete destruction. This 
not only poses a threat to the spacecraft or satellite itself but 
also to the mission it is supporting. For example, a damaged 
satellite may not be able to transmit important data, leading 
to potential communication breakdowns or even loss of life. 
Another risk associated with space debris is the potential 
impact it can have on the Earth's outer atmosphere. As debris 
falls back to Earth, it can cause atmospheric heating, leading 
to changes in atmospheric chemistry and circulation. This, 
in turn, can affect the Earth's climate and weather patterns, 
with potentially serious consequences (Templeman K et al., 
2011) (Lake J et al., 2012).

So, what can we do to get rid of space waste and reduce 
the risks associated with space debris? There are several 
strategies being pursued by space agencies and private 
companies, including the following:

Active debris removal: This involves using specialized 
spacecraft to capture and remove space debris from orbit. 
These spacecraft can use a variety of methods, including 
nets, tethers, and robotic arms, to capture debris and bring 
it back to Earth for disposal.

Orbital decay: This involves designing spacecraft and 
satellites to naturally decay and re-enter the Earth's 
atmosphere at the end of their operational lifespan. This 
reduces the amount of debris left in orbit and reduces the 
risk of collisions with other spacecraft.

Space traffic management: This involves tracking and 
monitoring the movement of spacecraft and satellites in 
orbit and adjusting their trajectories to avoid collisions. This 
can help to reduce the risk of collisions and limit the amount 
of debris generated in the first place (Pengpid S et al., 2018) 
(Stepleman LM et al., 2015).

Impacts
Firstly, one of the most effective ways to keep our outer 
atmosphere clean is to reduce the amount of space debris 
that we produce. Space debris refers to man-made objects 
that are no longer in use or have lost contact with the 
Earth. These objects can range in size from a tiny screw to 
a decommissioned satellite, and they can pose a significant 
threat to active satellites and space missions. To reduce 
the amount of space debris, space agencies and private 
companies need to adopt responsible practices in space, 
including designing satellites to be less prone to breaking 

up, de-orbiting satellites at the end of their useful life, and 
reducing the number of objects sent into orbit.

Secondly, we can also actively remove space debris from 
the outer atmosphere. This process, known as space debris 
mitigation, involves using technologies such as nets, tethers, 
and harpoons to capture and remove debris from orbit. 
Some of these technologies are already in use, and their 
effectiveness is being studied by space agencies around 
the world. While the removal of large objects like defunct 
satellites is challenging, it is essential to mitigate the risks 
associated with space debris and preserve the usability of 
the outer atmosphere.

Thirdly, we can ensure that space missions and exploration 
are conducted in a responsible manner that takes into 
account the impact on the outer atmosphere. This includes 
adopting best practices for spacecraft design, launch, and 
operations, as well as taking measures to prevent accidental 
collisions or other disturbances to the outer atmosphere. 
Space agencies and private companies should collaborate 
and share knowledge to develop common guidelines and 
procedures to ensure that all missions are conducted in a 
sustainable manner.

Finally, educating the public about the importance of a clean 
outer atmosphere is essential. Raising awareness about 
the dangers of space debris and the need for responsible 
space practices can encourage individuals and organizations 
to take action to reduce the amount of debris in space. By 
understanding the impact of human activities on the outer 
atmosphere, we can collectively take steps to protect it for 
future generations.

CONCLUSION
In conclusion, while rockets and space satellites have been 
vital to our understanding of space, their impact on the outer 
atmosphere of the Earth is a cause for concern. The release 
of exhaust gases, the impact on the ozone layer, and the 
generation of debris can all have significant consequences 
for our planet and its inhabitants. As we continue to explore 
space, it is important that we consider the environmental 
impact of our actions and take steps to minimize any 
damage we may cause, keeping the outer atmosphere clean 
is crucial for the continued success of space exploration 
and commercialization. By reducing the amount of space 
debris, actively removing debris from orbit, promoting 
responsible space practices, and educating the public, we 
can preserve the usability of the outer atmosphere for 
generations to come, while space exploration and satellite 
technology have brought many benefits to our society, they 
also pose a significant risk to the Earth's outer atmosphere. 
To mitigate these risks, we need to take action to reduce 
the amount of space debris and develop effective strategies 
for removing it from orbit. By doing so, we can ensure that 
future generations can continue to benefit from the many 
advantages of space exploration and satellite technology 
without putting the Earth's atmosphere at risk.
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