
© NPP «Planetary Defence Centre», 2015
E-mail: zav-y@yandex.ru

Adushkin V.V. - Institute of Geosphere Dynamics of the RAS
Baklanov O.D. -Rocket-Space Branch of the USSR 1983-1988. Corp. "Rosobschemash"
Barmin I.V. - Russian Academy of Cosmonautics by K.E. Tsiolkovsky
Bolov V.R. - Centre "Antistikhiya"
Galimov E.M. - V.I. Vernadsky Institute of Geochemistry and Analytical Chemistry
Degtyarev A.V. -Yuzhnoye State Design Office
Larionov V.I. - Emergency Services Research Centre
Liaschuk B.A. - Russian Academy of Cosmonautics by K.E. Tsiolkovsky
Lupishko D.F. - Institute of Astronomy of Kharkiv V. N. Karazin National University
Makhutov N.A. - Working Group "Risk and Safety" under the President of the RAS
Musabayev T.A. - Kazakhstan's National Space Agency
Puchkov V.A. - Ministry of Emergency Situations of the Russian Federation
Sushchev S.P. - SEC ESR Bauman Moscow State Technical University
Taranov A.A. - Ministry of Emergency Situations of the Russian Federation
Volk I.P. - International Association“Earth & Cosmonautic”
Zaitsev A.V. - Planetary Defence Centre

“CITADEL” INTERNATIONAL PLANETARY DEFENCE SYSTEM
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Lessons of Chelyabinsk

1. We have no reliable means to forecast such 
events.

2. We have no means for protection against 
dangerous objects.

3. Presumed rate of their impact with  the Earth is 
a few times per 100 years.

4. Similar or even more serious events may 
happen at any moment
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What Do W e Need to Do ?

It is necessary to solve a broad range of problems.

The simplest of them are scientific, technical and 

financial problems.

The most difficult – organizational and 

international legal problems.



International Planetary Defence System (PDS )
“Citadel”

PDS “Citadel” should include two levels :

- level for short-term (operative) reaction (LSTR)       
“Citadel-1”;

- level for long-term reaction (LLTR) “Citadel-2”.

In addition the LSTR can include auxiliary (reserve) 
service:

- service for forecasting the regions and 
consequences of dangerous celestial bodies impact.



Количество астероидов сближающихся с Землей
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Areas of Dangerous Celestial Bodies Interception

Level for short-term reaction
interception area

Level for long-term reaction
interception area



� To have international status
� To have multiregional structure of ground 

reconnaissance and interception service 
� To provide protection from dangerous celestial 

bodies
� To provide safety of application
� To exclude several dilemmas:

- «Notification dilemma»
- «Non-application dilemma»
- «Application dilemma»

Planetary Defense System Requirements



LEVEL FOR SHORT-TERM REACTION 

“CITADEL -1”



Composition of the PDS «Citadel-1»



«Citadel-1» Operation Scheme 



Examples of S/C -interceptors

S/C mass - 4000 kg
Including

The block of 
Interception - 3500 kg

Hypervelocity
impactor

Nuclear 
devices



SERVICE FOR FORECASTING THE REGIONS 
AND CONSEQUENCES OF DANGEROUS 

CELESTIAL BODIES IMPACT



Forecasting Regions of Possible Impact

To mitigate the possible consequences of such accidents it is necessary to
define the place, time and power of explosion in advance. For this purpose
it is necessary to establish a service that would forecast the regions that
may be affected by the dangerous celestial bodies.



The Service for forecasting



The scheme for forecasting



The Dispersion Ellipsis Size
(Moscow region)

Asteroid
D - 250 m
ρ - 3000 kg/m3
V - 14.861 km/s
Θ - 45º

Asteroid
D - 250 m
ρ - 3000 kg/m3
V - 14.861 km/s
Θ - 45º



Seismic Field

below 6 point

of 6 to 7 points
of 7 to 8 points

of 8 to 9 points
more 9 point



Possible Damage 

- no damage
- weak damage
- moderate damage
- severe damage
- destruction
- сollapse



Consequences for the Population

Casualties - 450 000
Injuries - 850 000
Total losses            - 1 300 000



Zones of flooding from a tsunami



Comparison of Expenditures



Creation of Planetary Defense System against 

asteroid-comet danger will demand progressive 

development of international legal instruments 

(UN-series Agreement on principles of ensuring 

the defence of the Earth against asteroid-comet 

impact danger).

International legal instruments



� The Planetary Defence System must be created 
by efforts of all mankind.

� The most important role will be given to 
technologically developed countries.

� The UN (its projected International Planetary 
Defence Center and its regional offices) could 
perform Coordinating functions in the 
development and operation of the System.

Organizational issues



The Concept of the International Planetary Defence 
System “ Citadel ”



The period of time needed for implementation of 

the level for short-term reaction is 5-7 years .

It will protect our planet from asteroids and, 

partially from comet nuclei.

For this, it is only necessary to take a political 

decision at the international level.

Conclusions





Thank you for attention


