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Abstract

When launch vehicles rise through the atmosphere and jettison their stages to place spacecraft in
orbit, the first few stages often fall back down to Earth into areas bounded by Notice to Air Missions
(NOTAMs). This is known as scheduled space debris.

The number of scheduled space debris pieces, and therefore NOTAMSs, depends on the launch vehicle
and (target) orbit. The re-entry events themselves are often uncharacterised and their impact areas un-
confirmed due to a global lack of capability to observe and analyse these events. A suite of observational
capabilities exists within Australia, including optical, seismoacoustic and radar. Though none are specifi-
cally designed or designated for re-entries, their primary functions incidentally capture relevant data. We
wish to explore the potential of leveraging these existing resources for re-entries.

Large scale, passive surveys in Australia that we investigate include the Desert Fireball Network
(DFN), an optically distributed network designed to capture the entry of meteoroids from space; seis-
mometers of the Australian National Seismograph Network; an infrasound array of the Centre for Nuclear
Test Ban Treaty Organisation (CTBTO); the Australian Unified Radar Network providing weather data
to the Bureau of Meteorology and Himawari 9, a Japanese Earth observation satellite.

In August 2023, a Soyuz-2.1b was launched from Plesetsk Cosmodrome carrying a first-of-its-kind
GLONASS-K2 navigation satellite. According to the NOTAM, the scheduled debris from the second
stage would splash down in an area of around 150,000km2 between Tasmania and Macquarie Island. On
the 7th of August at 1356 UTC, a fireball was caught by DFN cameras in Victoria and widely reported
by eyewitnesses. Data has since been acquired from the other available datasets and can provide a
triangulated trajectory. This is a unique opportunity to reconstruct the trajectory, assess capabilities
of different datasets, and characterise fragmentation and survivability of debris as it travels through the
atmosphere.



