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space surveillanee

Je veux dire qu’il ne suffit pas d’envoyer un projectile et de ne plus s’en R

occuper ; 1l faut que nous le suivions pendant son parcours jusqu’au il
moment ou il atteindra le but. Al
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: e number of ) ,

-rocket lauriches'since 1957: 6. 340
satellites placed in Earth orbi:t 14. val}
satellites still in $pace: 9, 780
operational satellites:.
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2 es’nmo’red number of delbris

'. >10cm '_ 36.500
‘" 10em-1em 1 .000.000
1ecm-1mm-130.000.000
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breakup

estimated number of break-ups, explosions, collisions, or anomalous events resulting in fragmentation

About 65% of the catalogued objects originate from break-ups in orbit (more than 240 explosions)
10 known collisions: It is expected that in the future collisions will become the dominant source of space debris



7. - | breakup e .

estimated number of break-ups, explosions, collisions, or anomalous events resulting in fragmentation

Lethality treshold: 2 cm | s @



reentry

controlled / uncontrolled atmospheruc re-entry of large objects

Rientro in atmosfera di Tiangong 1
Opportunita di rientro peril 02/04/2018

Legenda
Buffer +/- 100 Km
1" opportuni
1° opportun i rientro 2:25 - 2:55 Buffer 100km
i reintro 3:58 - 4:28

| — 2 opportun t
2° opportunita di rientro 3:58 - 4:28 buffer 100 km
m— 3" opport tro 5:30 - 6:00
3° opportun tro 5:30 - 6:00 Buffer 100 km
s 4° opportun i ientro 7:02 - 7:32
1t

° opportun: i ientro 7:02 - 7:32 buffer 100 km

4
E Limiti Regionali
[ timiti Proviniciali




reentry

Area di possibile dispersione dei frammenti di Tiangong-1 se la
stima post-rientro comunicata da JSpOC fosse corretta

-
.
- -
-
0 T D S, e R S e s Ny
A,
o
...
o e
o @-—:\
g T
H o
0l ‘l ............... 0 \2
i 2
) ; | | d
| 4
) :} i x 30‘ R
i 7} 3 G
-30 . . A4
i W i
: P! \ ety
R =
i )
-60 adsin,

controlled / uncontrolled atmospheric re-entry of large objects
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Stime post-rientro di Roscosmos e ISTI/CNR, a 10 km di altezza, basate
sull’ultimo TLE russo, confrontate con quella di JSpOC



collision avoidance

> 1000 conjunction notifications processed {o]g

ESA's fleet every day
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satellite launch rate

Payload Launch Traffic into 200 < h, = 1750km
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megaconstellations

Starlink VLEO
— Starlink

IndiumNEXT

OneWeb

Kuiper
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[’apparition de ce corps énorme le surprenait et I’inquiétait. Une rencontre était
possible, qui aurait eu des résultats déplorables, soit que le projectile fat dévié de
sa route, soit qu’un choc, brisant son €lan, le précipitat vers la Terre, soit enfin
qu’il se vit irrésistiblement entrainé par la puissance attractive de cet astéroide
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2 NEWSLETTER JANUARY 2024

ESA’'s NEO Coordination Centre

NEAs Discovered Each Month (2019-2023)

Discovered NEAs by years from 1990 January 1 to current date 500
Credits ESA/PDO 450
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=
1000 A 130
100
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50
o 1990 1995 2000 2005 2010 2015 2020 2025 0 Jan Feb  Mar Apr May Jul'\r}| t}#l Aug Sep Oct Nov Dec
on
Year
- —e— 2019 2020 —e— 2021 —e— 2022 —e— 2023
Current NEO statistics
Despite a December rich ofdlscoyerles, .2023 closgd with ]ess than 290(? nfew NEOs, The plot presents the monthly NEO discovery
the lowest of the last 4 years. This relative reduction of discovery rates is likely due to rate for the last 5 years.
a few unforeseen shutdowns of major US surveys during the year.
_ It shows that year 2023 was nicely in line with
¢ Known NEOs: 33948 asteroids and 122 comets most of the recent years, except for some
e NEOs in risk list": 1574 drops in February and August, which resulted

. . i Il total for th .
o NEOs designated during last month: 293 i an overall lower total forthe year
o NEOs discovered since 1January 2023: 2878 It also shows the well-known periodicity of
discovery rates, with a minimum during
summer months and a ‘maximum in the fall.



Number Discovered

Near-Earth Asteroid Discoveries by Survey
All NEAs (as of 2024-Feb-27)
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A Near-Earth Asteroid Census

Each image represents 100 objects
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the imminent impac’rbrs threat

impactor diameter —>

every year

every century

4>

every ten thousand years

every million years

impact frequency —>

every hundred million years

ol N S 1m 10 m 100 m 1 km 10km M %
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Meteoritical Meteorttics & Planetary Science 55, Nr 4, 886-894 (2020) A } ,,_35
Society doi: 10.1111/maps. 13469 W;qy* -
p X

Earliest evidence of a death and injury by a meteorite

O. UNSALAN('* A, BAYATLI

2 and P. JENNISKENS (%’ 0 POy i Lo T
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Abstract—Our pla of meteorites with different airburst and ground :
mmpact risk. Some Ncteors can survive after the atmospheric passage and fall into [
the ground. Although there are claims that people were hit and killed by meteorites in
history, the historical records do not prove this fact so far. This issue might be due to the
fact that either the manuscript was written in a language other than English or there is not
enough interest in historical records. To the best of our knowledge, we show the first proof
of an event ever that a meteorite hit and killed a man and left paralyzed another on August
22, 1888 in Sulaymaniyah, Irag, based on three manuscripts wntten in Ottoman Turkish
that were extracted from the General Directorate of State Archives of the Presidency of the
Republic of Turkey. This event was also reported to Abdul Hamid IT (34th sultan of the
Ottoman Empire) by the governor of Sulaymaniyah, which was under Ottoman reign in
those days. These findings suggest other historical records may still exist that describe other
events that caused death and injuries by meteorites.
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~ from data center to coordination center
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near-earth objects coordination centre °

NEOCC Home


https://neo.ssa.esa.int/home

-

B .\ ’ ) . a

| spinta piu in la la potenza di penetrazione dei telescopi, gli & che tal potenza non si esercita che a
| detrimento della chiarezza, e la Luna, la quale € solo uno specchio che riflette, non manda luce cosi .

Sapete che gli strumenti d’ottica hanno acquistato una grande perfezione: con certi telescopi si € giunti
ad ottenere degl’ingrandimenti di seimila volte e ad avvicinare la Luna a quaranta miglia circa. Ora, a | | s
questa distanza gli oggetti che hanno sessanta piedi di fianco sono perfettamente visibili. Se non si e

intensa da permettere si possano portare gli ingrandimenti al di la di questo limite. )
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LEO

LEO: fast moving objects /short exposures
Catalogue build-up: survey telescopes
Catalogue maintenance: survey telescopes
Short-ferm dynamics: catalogue obsolescence
Observation assets dispersed in longitude
Detection & correlation functions

Follow-up only for specific cases

Positions errors too large -> too many warnings
= Up pare| body

MEO GEO LTO

ArtSats

NEO

Slow moving objects / long exposures
Discovery: survey telescopes

Catalogue entries: follow-up network
Catalogue improvement: follow-up
Observation assets dispersed in latiftude
Chaotic dynamics: impact monitoring
Discovery & identification

Moving object detection SW: avoiding fakes
Physical characterization

Public data




THE FLYEYE TELESCOPE

Survey Telescope using innovative optics: extremey large FOV (45 sqdeg) for NEO and Space Debr/s

NEO . -

* Flyeye Mark | (16-camerq]

. Realized by OHB-I for ESA

- Nominal Limiting magnitude: 21.5

- Mount Mufara site (Sicily) under connstruction

«  Commissioning and science verification @ ASI CGS (Matera)
*  Flyeye Mark Il (8-camera)

« - Nominal Limiting magnitude: 21 (desirable)

» Best for Imminent Impactors

SST

* Flyeye Mark | (16-camera) _

» 4-telescopes ordered to OHB by ASI

« Sites: Italy, Mexico, Argentina, Australia
 Italian site: ASI CGS (Matera)

» Best for High LEO, MEO catalogue
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HOMEPAGE *» BANDI » BANDIASI » OPEN CALLS, CALL FOR IDEAS E ALTRE OPPORTUNITA SCIENTIFICHE E TECNOLOGICHE »

CALL FOR PROPOSALS - DEVELOPMENT OF INNOVATIVE OPTICAL
COMMERCIAL SENSORS

https://www.asi.it/bandi e concorsi/call-for-proposals-development-of-innovative-optical-commercial-sensors/

https://app.albofornitori.it/alboeproc/albo asi?customEntryView=elencoBandiAlboPublicEntryView&idProcedura=217



https://www.asi.it/bandi_e_concorsi/call-for-proposals-development-of-innovative-optical-commercial-sensors/
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fapp.albofornitori.it%2Falboeproc%2Falbo_asi%3FcustomEntryView%3DelencoBandiAlboPublicEntryView%26idProcedura%3D217&data=05%7C02%7Cettore.perozzi%40asi.it%7C8e71c0ca1a1d4a6c0f9d08dc345b191b%7Ccbfc58d4e60f468d8fe490676de085f7%7C0%7C0%7C638442813069192302%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=qV3ZCxoohVlPTGAY1RV4WkI2GDG2JgT%2FnL0HbHsvpwc%3D&reserved=0
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Quoigue tres genee, I’Italie trouva deux cent mille lires dans les poches de

ses enfants, mais en les retournant bien.
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SPACE TRA

Country/
Organization

Spacecraft®

Spent Rocket
Bodies
& Other
Cataloged Debris

Total

CHINA
CIS

ESA
FRANCE
INDIA
JAPAN
USA

OTHER

TOTAL

441
1551
93
72

3810
5696
56
510
119
145
4998
123

4251
7247
149
582
220
334
7864

1254

21901

¥ dctive IJ'IJIJ .:fuﬁmr..r
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Effective Number of Obje

Contents lists available at
Acta Astronautica

journal homepage:

Identifying the 50 statistically-most-concerning derelict objects in LEO

Darren McKnight ', Rachel Witner °, Francesca Letizia ", Stijn Lemmens ", Luciano Anselmo *,
Carmen Pardini , Alessandro Rossi‘, Chris Kunstadter °, Satomi Kawamoto ', Vladimir Aslanov “,
Juan-Carlos Dolado Perez ', Vincent Ruch ', Hugh Lewis ', Mike Nicolls’, Liu Jing ", Shen Dan ",
Wang Dongfang *, Andrey Baranov ', Dmitriy Grishko




eral gui videlines drﬁ dlrec’non for spoce fraffic management, and
on’roms key references and guidelines specific to orbital debris

It address the threat from orbital debris, improve fundamental knowledge of
the space environment, promote orbital defbris mitigation and best
practices with the global community, etc.



SPACE TRAF} AGEMENT
REMEDIATION

- design for demise
- In-orbit servicing

- environmental index MITIGATION

25y rule for unconftrolled re-enftry
conftrolled re-entry —

de-orbiting / re-orbiting into graveyard orbits —
Mminimizing release of mission-related debris —




C’ Weather Lagrange|CS In-Orbit #erVICI IDebris |CS Asgteroid Deflection - ﬁ |
P |

Removal Demowstration ‘
# , (3
. : SST . N | NEO E‘
SPACE WEATHER SPACE DEBRIS l PlﬁNETARY DEFE Cg '

,.
T T L I T T T T 8 B European Space Agency


Seeing_mufara_matera.pptx

fragmentation

s | ¢ consorfium
DECISION No. 541/2014/EU of the European Parliament and of the Council of 16 April 2014
establishing a Framework for Space Surveillance and Tracking Support.

[:; P 5 ST POLSKA
' AGENCIA
i KOSMICZMA



https://agenziaspaziale-my.sharepoint.com/personal/ettore_perozzi_asi_it/Documents/Documents/meetings/Paris%20Naturalrisks/Perozzi_Tiangong_Re-entry.pptx
https://agenziaspaziale-my.sharepoint.com/personal/ettore_perozzi_asi_it/Documents/Documents/meetings/Paris%20Naturalrisks/Perozzi_Tiangong_Re-entry.pptx

re-entry collision avoidance fragmentation
mitigation remediation

partnership

AUSTRIA CZECH REPUBLIC DENMARK FINLAND FRANCE GERMANY
GREECE ITALY LATVIA THE NETHERLANDS POLAND PORTUGAL
ROMANIA SPAIN  SWEDEN


https://agenziaspaziale-my.sharepoint.com/personal/ettore_perozzi_asi_it/Documents/Documents/meetings/Paris%20Naturalrisks/Perozzi_Tiangong_Re-entry.pptx
https://agenziaspaziale-my.sharepoint.com/personal/ettore_perozzi_asi_it/Documents/Documents/meetings/Paris%20Naturalrisks/Perozzi_Tiangong_Re-entry.pptx
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../meetings/NEOdebris/Perozzi_Tiengong_LessonsLearned.pptx
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EU BUDGET FORTF
THE EU SPACE PROGPA

II:: :_._:_I;rl

WHAT IS THE BUDGET AND HOW WILL IT BE SPENT?

The EU Space Programme has a budget of € 16 billion over 2021-2027 and consolidates all Union space-related
activities into a coherent, simplified and flexible programme:

# Galileo and EGNOS ﬁ Copernicus ﬁﬁwsmcom 2dSSA

Role global navigation and regional free and open Earth observation access to secure satellite
satellite navigation systems data of land, atmosphere, sea, communications for national
climate change and for emergency | authorities and monitoring of
management and security space hazards

Budget € 9,7 billion € 5,8 billion € 0,5 billion




22 June 2021

EUROPEAN UNIQI

#EUSpace
Ew EUROPEAN UNION ONLINE LAUNCH EVENT
SPACE PROGRAMME 10001020
Signature of the Financial Framework
Partnership Agreement

In partnership with ’K;EySPﬂ B

THIERRY MANUEL CRISTIAN
BRETON : HEITOR BUSOI

EUROPEAN COMMISSIONER ‘ \ MINISTER OF SCIENCE, TECHNOLOGY 4\ MEMBER OF THE EUROPEAN
FOR INTERNAL MARKET _ AND HIGHER EDUCATION OF PORTUGAL PARLIAMENT AND CHAIR OF THE
‘ EUROPEAN PARLIAMENT COMMITTEE
ON INDUSTRY, RESEARGH AND ENERGY

TIMO ¥ JOSEF
PESONEN ASCHBACHE \

DIRECTOR-GENERAL FOR = ESADIRECTOR GENERA
DEFENCE INDUSTRY AND SPACE, %
EUROPEAN COMMISSION

For the next EU budget 2021-2027, the Commission wants to increase investment, adapt to new needs
technologies and reinforce Europe's autonomous access to space.

* X %
*
* *
* *
* 5K
European
Commission

( ZUSPA A




EW EUROPEAN UNION
EyACE PROGRAMME
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For the next EU budget 2021-2027, the Commission wants to increase investment, adapt to new needs and
technologies and reinforce Europe's autonomous access to space.
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FFPA ENTRUSTED TASKS TO ESA

& Promotion of networking of MS facilities and ESA - UE: FIRMATO IL NUOVO FINANCIAL
FRAMEWORK PARTNERSHIP AGREEMENT

research centres

vlishing and moin’rdining a European NEO
FatOgus __Eﬁﬁl(:d properties database

<
=

| W 'Developmen’r of provision of a (space based)
rapid expert response service

% Study of precursor services: European hot-
redundant Minor Planet Centre backup



United Nations

COPUOS/00SA Steering Committee |JAWN Sianatories

Inform in case of

credible threat @ Sergio Camacho (former Chair of UNCOPUQS Action Team

T | ® Lindley Johnson (NASA Hq)
Delegates e ® Boris Shustov (INASAN)

Determine Impact time, Potential deflection 2 immme Vnleanekt (IMNAE TAPCNEMYE
location and severity mission plans @ Giovanni Valsecchi (INAF-IAPSINEQDyS)
\ @ Patrick Michel (Observ

| ® Alan Harris (DLR)

@ Detlef Koschny (ESA/ESTEC)

Observers, analysts, S;;ace Agencies and 7 y @ Paul Chodas (JPL)
modelers... Offices -

7 Space Agencies (1)
18 Research Institutions (0)

28 Amateur Observatories (9)

@ Gonzalo Tancredi (Universidad de la Republica, Uruguay)




si) The [N[TeY W-leoje'¢ Rapid Response Experiment

Near Earth Object Ropid Obsarvation, Choracterization and Key Simulotions

= The 2022 GC1 NEOROCKS CAMPAIGN

A 100m object which would make a distant close approach to Earth on 17 April 2022

2 April 2022: NEO Confirmation Page entered

2 April 2022: NEOROCKS astrometric observations submitted

2 April 2022: MPEC discovery confirmed

5 April 2022: NEOROCKS physical properties observations carried out@TNG
In the night between 5 ™ and 6 of April, despite a high proper velocity (about 200

arcsec/h), standard BVRI photometry was successfully obtained, thus closing the loop
within 3 days from discovery.

* The 2023 DZ2 IAWN CAMPAIGN

Size (50-100m) consistent with Tunguska-class imminent impactors, Earth close approach
within half the lunar distance on March 25, 2023

- 27 February 2023: NEO Confirmation Page entered

- 16 March 2023: MPEC Discovery Confirmed

- 20-27 March 2023: IAWN physical properties campaign

7850 observations, 22 different telescopes, 12 different countries: about 50% professional
observers — including NEOROCKS partners — 50% amateur/educational observatories.

o 20 | | NEO ROCKS
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_ MPC - IAU Minor Planet Centre
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_ ] NEOCC - ESA NEO Coordination Centre
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MPC - IAU Minor Planet Centre
NEOCP - MPC NEO Confirmation Page
NEOCC - ESA NEO Coordination Centre
SSDC — ASI Space Science Data Center
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