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Throughout history, impacts have strongly shaped the %
development and evolution of planet Earth

Diameter of Energy Timescale Credits ESA/NEOCC
impactor Event Type Effect (Megatons TNT) (vears) Examples Notes

Chicxulub is a 170km crater whose
formation is thought to be responsible
Global of the Cretaceous / Tertiary mass
>1km Impact (climat change) > 100000 MT >1.000.000 |Chicxulub extinction (K/T boundary).

Craters of the order of 10 km can be |/
Local Iso Naakkima considered as limiing cases between ,n
150 m Impact (earthquakes. tsunamis) 100 MT ~10.000 Zhamanshin local and global consequences .

Qutcome depends on the impactor
composition and dynamics. Tunguska
was a large airburst producing no
Local Tunguska crater, the Meteor Crater was formed
S50m Impact (earthquakes, storms) 1MT ~1.000 Meteor Crater by a metallic impactor.

Carancas was a slow high altitude
event producing a 12 m crater; Kamil
crater (40 m) was originated by a 1 m

Kamil iron impactor. In the Chelyabinsk
Impact / Local Carancas event, the meteoroid exploded before
10m Superbolide | (craters, blast waves) >1MT ~10 Chelyabinsk reaching the ground.

The Revelsioke fireball led to the
recovery of meteorite grains; 2008
Local Revelstoke TC3 was the first meteorite fall

im Bolide (local flash, meteorites) 10 kT = 2008 TC3 observed prior to atmospheric entry.

Sporadic meteors and meteor showers|
(shooting stars) can be of cometary or

upper atmosphere / near; asteroid origin. Since these bodies
Earth environment completely burn in the upper
(shooting stars, Perseids, Leonids, |atmosphere, dameges are limited to
fom< Meteor spacecraft damages) negligible hourly rates  |Geminids etc. orbiting infrastructures.
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\) While recent asteroid impacts are small compared to
the Chicxulub event, impacts do happen frequently

1908 Podkamennaya Tunguska

]
(/) 30-60 meters in diameter
44 Energy release 100-1000x > first atomic bombs
© Would cause millions of casualties in a metropolitan area 1992 Comet Shoemaker-Levy 9

< &aused visible “scars” in Jupiter’s atmosphere
2004 Apophis & Relative vicinity highlights potential danger to humanity

(/') 300 meters in diameter
ﬂ Could cause global climate changes
Q, Counterparts are likely to exist and are yet to be detected 2007 Peru

=
(/') 1-2 meters in diameter
§ Travelled at high supersonic speeds and created a crater
2008 Asteroid TC3 A Demonstrated that even small NEOs can be dangerous

]
(/) 2-5 meters in diameter
& Caused an observable fireball

2013 Chelyabinsk

(/) 20 meters in diameter
&% Energy release 20-30x > first atomic bombs
2018 Bering Sea g 10 million counterparts difficult to detected in good time

s ) Several meters in diameter
4% Energy release 10x > first atomic bombs
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\ / 20 years of observations with optical means and
RADAR have summed up to nearly 600 sightings...
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.. of which some turned out to be as powerful as 30
atomic bombs as the one dropped over Hiroshima

N. Frischauf, F. Teichmann
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O A constant element of concern are NEASs, which

till bel tal
Near-Earth Asteroids Discovered Near Earth Asteroid Survey Progress by end of 2017
Impact
Most recent discovery: 2023-Mar-26 Devastap:lon None City Region
40 000 — T 40 000 100,000,000 100% E
H Al " @
°
= I 140m+ S 10,000,000 ol -
g B 1km+ 8 80% 2
g _ . i NEAs: 2 -
g 30 000 30 000 1,000,000 @
o 31555 all £ 70% =
é: 10414 >140m E 100,000 it ! g
- 853 >Tkm T ; 60% &
3 S <
£ 20000 - PHAS : Z 10,000 50% £
= (Yo o
=z 2325 all o w
v 151 >1km @ 1,000 s 5
E £ QU
& E 30% 2
E 10 000 — NECs: 120 3 100 o 'E
°

S g o %
© 10 c
E l 10% g
= e
0 ] 3 1 % &

1980 1990 2000 2010 So28g883328828838

. cooo0o0CcO0C0cO0cO0CcO0O0000

Discovery Date .

https://cneos.jpl.nasa.gov/stats/ Alan Chamberlin (JPL/Caltech) AStel'Ol

N. Frischauf, F. Teichmann Planetary Defence and the Contribution of the Austrian MoD to the ongoing Discussion Page 6 - 02/04/2023



When looking at the phases of operations in a NEO
threat scenario, the role of the MoD is obvious...

Before Impact After Impact
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A
\ / .. both in the detectio

n (SSA), deflection and the

terrestrial operations (mitigation-response-recovery)
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PHA Measurements
+ H-magnitude

+ Albedo

+ Orbital trajectory
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\ ) A key contribution of all Armed Forces to any
civil protection scenario is the C2 functionality

C2.. Command & Control = C4 = C2 + Communication + Computers
* isa "set of organizational and technical attributes and processes ... [that] employs human,
physical, and information resources to solve problems and accomplish missions”
* According to NATO, “C2 is the exercise of authority and direction by a properly designated
individual over assigned resources in the accomplishment of a common goal”
 Command: The exercise of authority based upon certain knowledge to attain an objective.
* Control: The process of verifying and correcting activity such that the objective or goal of command is
accomplished.
 Communication: The ability to exercise the necessary liaison to exercise effective command between
tactical or strategic units to command.
* Computers: The computer systems incl. their compatibility. Also includes data processing.

e asecure room or building that operates as a dispatch center, surveillance monitoring center,
coordination office and alarm monitoring center all in one. Command and control centers are
operated by a government or municipal agency.
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Together with the staff structure, the C2 function

provides for a standardised decision-making cycle

Placing of Orders

P
Mission

ot

Situation

1}

Assessment and
Plan Review

Plan Development

Evaluation of Factors

S1.. Personnel
supervises personnel and administration
systems

S3... operations
plans and coordinates operations
administration systems

manages the wide scope of materiel,
transport, facilities, services and
medical/health support

S5... plans (and strategy)

issue of communications instructions and
protocol during operations as well as for
communications troubleshooting



As the military Decision-Making Process is a powerful
tool to properly respond to a crisis situation...
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O .. the MoDs staff structure, the C2 function and the

Fuhrungsgrundgebiet

DMP of the Armed Forces have been used as a
blueprint by civilian actors in civil protection activities

A

FGG 1 - Personalfuihrung - Personalwesen SaG 1
FGG 2 - Aufkl + milSih - (Katastrophen)Lagefuhrung SaG 2 SKKM # smmmmmmm=
FGG3 - Einsatzfihrung + ZMZ/I - Einsatzfiihrung SaG3
FGG4 - Logistik - Versorgungswesen SaG 4 ?o
FGG 5 - Einsatzplanung - Offentlichkeitsarbeit SaG5 $
FGG6 - Flhrungsunterstiitzung - Kommunikationswesen SaG6 &

- Ganzheitliche Betreuung SaG7 |
FGG7  -Ausbildung + AusbU . (Rgehty
FGG 8 - Budget + Finanzen RICHTLINIE
FGG 9 - ZMZ/A (CIMIC) FUR DAS
OA - Offentlichkeitsarbeit FUHREN IM

: ; KATASTROPHENEINSATZ
InfoOps - Informationsoperationen
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