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Historico
» Até o lancamento do Telstar havia 340 objetos catalogados, sendo 116
payloads;

» Em 1963 é lancado o primeiro satélite geoestaciondrio. (527 objetos
catalogados, sendo 167 payloads);

v' Em 1961, o satélite Transit-4 A explodiu 2 horas apds o lancamento,
gerando quase 300 detritos rastreaveis.

v" Em 1967 o primeiro acidente fatal espacial é registrado. Morreram 3
astronautas da missao Apolo 1. No mesmo ano, o astrononauta
soviético Valdimir Mikhailovich Komarov tornou-se o primeiro homem a

morrer no espaco.

Fonte: NASA

Syncom | e Il. Primeiros satélites geoestacionarios.
v' Em 1969, 868 objetos haviam sido lancados, porém a populacdo espacial

era de 2390 objetos rastreaveis.

v' Em 1985 um satélite americano é destruido em drbita e milhares de fragmentos foram gerados.
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Historico
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Category Chinese AS. m Indian ASAT | Russian ASAT Iridium/Cosmos collision ‘

Date 11 Jan 2007 21 Feb 2008 27 Mar 2019 15 Nov 2021 10 Feb 2009
Altitude (km) 856 246 282 461 769
Velocity (hypervelocity™ > = 6) 14.8 km/s 8.49 km/s 9.4 km/s 4.6km/s 11.6 km/s
=~ kJ/kg (catastrophic = >40) 15,000-35,000 1,500 - 2,500 6,000 500 - 1,000 51,500
Debris tracked by SSN 3,532 174 129 1,604 (so far) 2,369
Simulated trackable* debris 3,007 452 936 1,246 2,651
Simulated Lethal Non-Track 34,733 3728 10,439 16,386 7,883
80% percentile lifetime (yrs) 63 0.03 0.05 1.5 56
“RSO-years” (trackable) 130,347 13 65 2,098 108,230
i 2 “RS0O-years” (LNT) 1,225,972 94 784 16,464 257,442
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Historico
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Cenario Atual

SATCAT Growth

Ha 29654 objetos
catalogados em
orbita, sendo
13601 payloads e
16053 debris*.
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Cenario Atual

Monthly Number of Objects in Earth Orbit by Object Type
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LEO Environment Projection (averages of 100 LEGEND MC runs)
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Impactos
relevantes

Em 2021, 2 satélites da One Web re’ce‘berafn»

aV|sos de risco de collsao com satelltes da
Starllnk aprommagao de 60 mI
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SpaceX reportou quase 50 mil manobras
de desvio em 2023, uma media de 6
manobras por satélite.

A ISS realizou 5 manobras de desvio
em 2023 - *_
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INTERNATIONAL ISO

Comp criar um : STANDARD 24113
ambiente espacial Normas e

mais sustentavel?
ecomendacoes.
reculacao

Best Practices for the Sustainability of Space ESA,S g Uidelines fOI‘ Sustainable Spa ce

Operations

Space systems — Space debris
mitigation requirements

Systémes spatiaux — Exigences de mitigation des débris spatiaux

For this reason, ESA has adopted the “Zero Debris approach”, first outlined in Agenda 2025, which aims

53.2 Objects Passing Through the LEO Region to significantly limit the production of debris in Earth and lunar orbits by 2030 for all of the Agency’s future
Spacecraft or orbital stages that are terminating their operational phases in orbits that pass

through the LED region, or have the potential to interfere with the LEQ region, should be de- IADC-02-01 L. Lo

orbited {direct re-eniry s preferred) or where appropriate manoeuvrad into an orbit with an Revision 2 missions, programmes and activities.

expected residual orbital Ifetime of 25 years or shorter. The prabability of success of the

dispasal should be at least 90%, For specific operations such as large constellations, a Mar 2020

shorter residual orbital lifetime andlor @ higher probability of success may be necessary.
Retrieval is alsa a disposal aption.

Inter-Agency Space Debris Coordination Committee

RN N T2 e | B Senate passes orbital debris bill

GLOBAL SATELLITE o :
OPERATORS ASSOCIATION
RELEASES CODE OF CONDUCT
ON SPACE SUSTAINABILITY

ORBITS, Act of 2023. The bill previously passed the Senate Commerce Committee in July.

The central part of the bill would direct NASA to establish an active debris removal
program. Tnat includes creating “a demonstration project to make competitive awards for
the research, development, and demonstration of technologies leading to the remediation

of selected orbital debris.” It would also require NASA to enter into a partnership to fly a

demonstration mission to remove debris.

- ¥ Brussels, Belgium, 13th November 2023 - The Global Satellite Operators Asso

{j(-] released its Code of Conduct on Space Sustainability, calling on operators to im
: practices that mitigate the risk of in-orbit collision, minimize the threat of non-trac

humans in space and limit effects on optical astronomy
star one
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Como criar um ambiente Novas iniciativas

espacial mais sustentavel?

SDA UK LEO/MEO/GEO Privada Sem fins lucrativos
18Spc USA LEO/MEO/GEO publica sem fins lucrativos
Global Space Debris Monitoring and Removal Market Overview ESA £ GO/ R EED | il Som s e e s
Lockheed Martin USA LEO privada
Space Debris Monitoring and Removal Market Size Valued at USD 1.5277 Billion, market Grow at a CAGR Of INDRA Spain  LEO privada
AGI USA LEO/MEO/GEO privada
8.32% by 2020 -2030 Deimos Space Spain LEO/MEO/GEO  privada
GMV Spain LEO/MEO/GEO privada
L3 - ADS USA LEO privada
el ; ; : ! ; Centauri USA privada
Space debris is space objects no longer used by humankind but still revolve around the Earth's Orbit. Space e e Ty e
debris can be any space objects like the one out-of-mission spacecraft, launch vehicle parts, and other Etamax Space Germany privada
ExoAnalytics USA GEO privada
released tools, which are of no use. The Space Debris Monitoring and Removal Companies have noticed a Gauss SRL italy LEO/GEO privada
Launchspace USA privada
huge demand due o the rise of various space organizations and agencies. The NASA Orbital Debris Program liechnslogics ‘
LEO LABS USA LEO privada
began in 1979 in the Space Sciences Branch in Houston, Texas. The program looked for ways to create fewer Northstar Canada privada
Numerica USA GEO privada
arhital dahrie and dacifnad aniiinmant tn trarl and ramnva tha dahrie alraady in enara Corporation
Orbit Logic USA GEO privada
Polaris Alpha USA privada
Schafer USA privada
SpaceNav USA privada
Vision Engineering  USA LEO/GEO privada
f O Share My Space Franca LEO/GEO privada
{t mbratEI Kayhan USA LEO/GEO privada
star one Neuraspace Por LEO/GEO privada
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Como criarum
ambiente espacial

i Imagem de

mais sustentavel? § umio
5 especial feita
= pela
Astroscale

* \Varias iniciativas foram criadas para
remocao do lixo especial: Airbus Defense,
Altius Space Machines (USA), Astroscale
(Japao), Clearspace (Suica-ESA), Exodus Space
Systems (Australia), KMI (USA),
OrbitGuardians (USA), Orbit Recycling
(Alemannha), Origin Space (China), Ortum
Stellar (USA),Scout Aerospace, Shanghai ASES
Spaceflight Technology (China), Share My
Space (France), Starfish Space (USA), Start
Rocket (Russia), and Tethers Unlimited (USA).

.«OVEDEBRIS* SPACE Hmm
|\

1 :q: )
\ First harpoon 10 capture debels In space sevircemont /
Barbod tp for peemanent connection

Tothered for target control

.ag Waste into Value

T ¥
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Como criar um ambiente
espacial mais sustentavel?

Lancamento previsto
para 2026;

Alvo: Estagio superior
da Vespa (112 kg)

Altitude: 664 - 801 km
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Como criar um ambiente
espacial mais sustentavel?

| %' SPACE-DATA

- }.}nssocunruon

Colaboracao

SDA Membership status: 31 participants, 274 GEO and 512 LEO satellites, 5% of active GEO

* SDA conta mais de 30 » i A
operadores associados; inmarsat > eutelsat o INTELSAT SES

* Possui u m sistemg fiedicado a %, AIRBUS @ Q!B\JCBEL&’E% CEAM@S"., i W s l ‘ #
prevencao de colisao, suporte ° S o S — = DLR
operacional e integracdo entre d;Sh Embratel Eshaisat Olw Jutuw & EUMETSAT Fe/gf

. . satellite services star one RLITLE
0s associados; N : - -
é/j?’DA ‘ H¢LLASSAT hlspas at '/ arp_ch;.s m MARXAR

* Colaboracao com outras

niciativas. @ &NOAA .7 OPTUSH ORBC(-BMM'neT-
_ 4 Aspire & . Fa\TELESAT Viasat™
o @755‘, RADARSAT éms -
£mbratel .
star aone 22 Férum de Logistica Aeroespacial e Sustentabilidade 13 @ #



Como criar um ambiente
espacial mais sustentavel?

Monitoracao

Rede americana de sensores para
monitoramento espacial (USSPACECOM)

Our Sensor Network

Mechanical Radars
Phased Array Radars
Optical Telescopes

SDA Command and Control v /‘

UNCLASSIFIED
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Rede européia de sensores para monitoramento
espacial (EUSST)

® Radars
SATAM-R3 o Telescopes

TIRA
SATAM-R2
SATAM-RI

OBORNIKI

TRACKER-1/ CENTU-1 .
. AROAC-T08
SURV-DEPLOY L4
s ul o NEEMO-T03 / NEEMO-T0S
BEATA AZORESTEL-2 ) . BERTHELOT .
P.STZ_ MADEIRATEL-1/ MADEIRATEL-2 / SPADE ANJIN-SAN

BOOTES-5' COAST

MFDR-MR

S3TSR PdM-MiTe

TFRM / TJO BIRALES

GRAVES

TAROT-CALERN RANTIGA

MFDR-LR
POLONIA, ) TAROT-REUNION
« TAROT-CHILI MODNRSE
. D
PANOPTES-1 SOLARIS-3
R
€CHINA A EROSPACE
STUDIES INSTITUTE

Planos para os
proximos anos

China’s Space Situational Awareness Capabilities For Beyond GEO'
Kristin Burke




Como criar um ambiente
espacial mais sustentavel?

Satélites Ativos latino-americanos registrados no Space-track Am éri ca Lati n a

Cenario Local

satélites latino-americanos; 65 ativos.
Nenhum Sistema de Vigilancia Espacial.
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Conclusoes

Ainda temos desafios E de extrema importancia
para continuar usando o Muitas iniciativas e projetos trabalhar em conjunto
espaco de forma estao surgindo; para criar um Sistema
sustentavel; realmente sustentavel.

A cooperacao entre 6rgaos
EUA e UE sao os mais governamentais, industria e A América Latina deve
atuantes para institutos de pesquisa é buscar autonomia para
sustentabilidade especial. eficaz par o avanco da vigilancia especial?
sustentabilidade especial.

Obrigada!

- ¥
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