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H 
umanity has a littering habit, from the seas 

and land all the way into space. Space debris 

is now becoming a well-known problem. Most 

of the 27,500 satellites ever launched remain in space 

today. Alongside them are millions of fragments from 

collisions, break-ups and spent rocket stages.

The European Space Agency (ESA) now has to 

perform substantially more collision-avoidance 

manoeuvres than it did 10 years ago. With the rapid 

development of space transport and the expected 

increase in launch frequency, current forecasts indicate 

that the number of active satellites orbiting Earth could 

reach 100,000 by 2030.

We are now beginning to see the consequences 

of increasingly congested and rapidly expanding 

institutional and commercial activity in space.

Space debris in action
In March 2021, a Galileo satellite had to be taken 

temporarily out of service after EU Space Surveillance 

and Tracking identified an unacceptable collision risk 

with an inert element of a rocket, launched in 1989. 

The European Union Agency for the Space Programme 

(EUSPA) described the event as a reminder that 

increasing tra�c and space debris threaten valuable 

space assets. 

Air tra�ic

In April 2025, the International Space Station (ISS) 

performed a debris-avoidance manoeuvre to avoid a 

fragment associated with a rocket launched in 2005. 

This event demonstrated that 20-year-old launch debris 

can still require active spacecraft to move out of its way.

These and numerous other examples indicate that 

space debris represents an additional vulnerability 

for the space-based infrastructure on which aviation 

communications, navigation and surveillance 

increasingly depend. The loss of a single GNSS satellite 

would normally be compensated by a constellation 

redundancy. However, in augmentation systems 

or geographically constrained areas where fewer 

independent signals are available, the loss of a satellite 

can reduce service availability. 

The risks are not only related to objects remaining in 

orbit. In February 2025, Polish Space Agency (POLSA) 

reported an uncontrolled atmospheric re-entry of a 

roughly four-tonne Falcon 9 element over Poland. 
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Much of it burned up in the atmosphere, but several 

fragments survived and reached the ground. As this 

incident shows, it is hard to predict the exact location of 

re-entry of surviving debris, creating a potential risk for 

aviation and airspace. 

Towards a cleaner and safer orbit
ESA has set a goal of becoming debris-neutral by 2030. 

Its Zero Debris approach aims to significantly reduce 

the generation of new debris in Earth’s orbit and, in 

practice, follows the principle that what is placed into 

orbital regions should ultimately be removed. Another 

initiative is Active Debris Removal (ADR), which focuses 

on physically removing large objects such as defunct 

satellites and rocket stages from congested orbits. 

The surveillance and tracking of space objects is a 

vital capability. In Europe, the EU Space Surveillance 

and Tracking (EU SST) initiative monitors 

artificial objects in orbit. Its sensor 

network tracks objects across 

low, medium and geostationary 

Earth orbits, while its re-entry 

service assesses uncontrolled 

atmospheric re-entries and 

updates predictions as new 

observations become available. 

More than 400 organisations 

currently use EU SST services. 

Similarly, the Japan Aerospace 

Exploration Agency (JAXA) operates 

a Space Situational Awareness 

system in Japan. It uses radar and optical 

telescopes to monitor debris, calculate orbital 

trajectories, assess close approaches to satellites and 

predict the re-entry of larger debris objects. 

Dependency and resilience 
One way aviation can strengthen its resilience is by 

reducing its dependence on a single space-based layer. 

Greater attention could be given to independent and 

complementary sources for communications, navigation 

and surveillance. This is relevant not only to risks 

originating in space, but also to other current threats 

such as GNSS jamming and spoofing.

ICAO calls for a balance between terrestrial, airborne 

and space-based capabilities and identifies precise 

GNSS-independent time sources as part of long-term 

aviation resilience. This could include retaining a 

minimum network of ground-based navigation 

infrastructure such as VOR and DME and 

ensuring that airports continue to o�er 

non-GNSS approach capabilities. 

Building this resilience is still a work 

in progress, as access to alternative 

navigation infrastructure and 

procedures is not equally available 

across all parts of the world.

Another opportunity lies in 

developing closer communication 

between Air Navigation Service 

Providers (ANSPs) and organisations 

responsible for monitoring space debris. 

Space Surveillance and Tracking systems 

can monitor orbital objects, predict re-entries 

and assess potential debris trajectories. Ensuring 

that this information reaches ANSPs quickly and in a 

format that supports operational decision-making could 

enable more timely airspace measures, more precise 

warnings and better management of a�ected airspace. 

As aviation becomes increasingly dependent on space-

based systems, space-domain information may need 

to become a more routine part of aviation situational 

awareness.
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