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“The objective of the Space Situational Awareness (SSA) programme is to
support the European independent utilisation of, and access to,
space for research or services, through the provision of timely and

quality data, information, services and knowledge regarding the

space environment, the threats and the sustainable exploitation of

the outer space surrounding our planet Earth.”

- ESA Ministerial Council
November 2008




Space Surveillance and Tracking (SST)

Maintain catalogue of man-made objects in Earth Orbit

Detection, tracking, correlation and characterisation of all
objects above a given size threshold for a given orbit region

Covers LEO, MEO and GEO
Prediction and warning of collisions and re-entry events
Detection of on-orbit explosions, collisions and manoeuvres

Space Weather (SWE)

Detection and forecasting of Space Weather and its effects

Monitoring of the sun, solar wind, magnetosphere, radiation
belts, ionosphere and disturbances in the geomagnetic field

Provide SWE effect related services for designers, operators
and users of spaceborne and ground based infrastructures

Statistical monitoring of micro particles of natural or human
origin

Near Earth Objects (NEOs)

Solar system objects with orbits bringing them into close
proximity with the Earth

Includes a few thousand Near Earth Asteroids, Near Earth
Comets, solar orbiting spacecraft and larger meteoroids

Determination of the orbit state and physical parameters
Identification and ranking of NEO collision risk with the Earth
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SSA PP Objectives

e The Space Weather SSA component shall acquire process and distribute all
relevant data to provide reliable, continuous and non-dependent services to the
European users.

e The following activities will be undertaken during the SSA Preparatory
Programme (2009 — 2011) in the area of Space Weather:

» Consolidation of the requirements related to the Space Weather activities
in Europe.

» Establishment of agreements and designs for implementation of Space
Weather auxiliary payloads on already planned ESA/European partner
spacecraft.

» Analysis and evaluation of existing assets and competencies in the area of
Space Weather

» Definition and enhancement of the services provided using the existing
prototype European Space Weather Networks.

» Architectural design of the required ground components, as well as
spacecraft payloads and platforms (e.g. through the Concurrent Design
Facility at ESTEC)




Achievements: Customer Requirements

e SSA Space Weather Customer Requirements Document (CRD)
>

>
>

Requirements defined together with the SSA User Representation Group
(URG)
First issue in November 2009

Updated in 2011 based on SN-I, CO-1 and SSA SRR (with the support of
the SSA URG and SWWT Steering Board)

e CRD is the baseline document defining

>

>
>
>

Objectives of the SSA SWE Segment
End users split into user domains
SSA SWE Services for each user domain

Basic requirements for each service: input data, products, timeliness and
accuracy

e CRD has been the starting point for defining SWE Segment system

requirements:

>
>

SSA SWE System Requirements Document
SSA SWE Product Requirements Document




Detection and forecasting of the Space Weather events and
the effects it has on European space assets and ground based
infrastructure:

e Comprehensive knowledge, understanding and
maintained awareness of the natural space environment

e Detection and forecasting of SWE and its effects

e Detection and understanding of interferences due to
SWE

e prediction and/or detection of permanent or temporary
disruption of mission and/or service capabilities

e provision of predicted local spacecraft and launcher

radiation, plasma and electromagnetic environment data

Evropean Space Agency
images: (ESA & NASA)



Achievements: SN-1 Activity

e Space Weather Segment Precursor Services - Part-1: Definition and
Service Consolidation

e Consortium: RHEA System S.A., ROB, BIRA, Spacebel S.A., DLR,
etamax GmbHmM, DH Consulting, TGO, SAS NV, Solenix, GMV,
University of Graz, AIT

e Objectives:

» to investigate the suitability of existing assets to provide SSA

SWE services and identify gaps in existing assets to provide
services;

» to elaborate a development plan for the space weather services;

» to re-deploy an initial set of precursor services based on existing
operational applications and data sources and provide access to
them through a common service portal;

» to develop relevant service mock-up’s for the purpose of service
concept assessment.




SN-I: European space weather assets
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SN-I: SWE service development roadmaps

e Development roadmaps for all SSA-SWE services as seen by SN-I
consortium

e Based on SWE asset database and the SN-I consortium assessment
e Services categorised: Cat-1, Cat-2, Cat-3
e Reflecting the requirements in SWE CRD:

» Applicability of CRs on each service

» Asset maturity and suitability to each service

» ldentification of gaps in the available assets

» Development needs for existing assets

e These roadmaps and gap analysis are already in use and will be
utilised in the planning of the coming SSA-SWE activities




SSA Space Weat

er Segment
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SN-I: Assessment of the service concepts and

user feedback

e Assessment of all SSA-SWE services with end users
e Workshop was held in ROB on 13 June 2012

e Results will be presented in the SN-I final documents




Achievements: SN-I1

SN-I1: Implementation design study for piggy-backing space weather
instruments

Consortium: Astrium GmbH, University of Gottingen, SAS N.V.
Objectives:
» Assess the observation requirements based on SWE CRD

» ldentify European instruments needed to satisfy these
requirements

» ldentify Hosted Payload (HP) flight opportunities for these
instruments

» Perform an implementation design study on the HP instruments

> ldentify the needs for dedicated SWE missions




SN-I
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1. Observation requirements

Appendix 1 Space based observation requirements derived from SSA SWE CRD
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1a SCD-1512, =1 MeV proton energy  [Solar cell and surface  |Geo-space and High energy particle jabove 600 km, any high
SCO-1549, spectrum, upper bound 5 |[degradation interplanetary high spectrometer direction
1554, 1555, MeV, directional [energy proton radiation
15581560, resolution of ~20 deg, for monitors In L1 required spatial
1567, 1569, [ pi, 30 sec measurement] resolution shall be 2 pi
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1b 15992, SCH- =5 MeV proton energy  [NIEL and dose (GTO, GEO for high
1599, 1603, spectrum, upper bound trapped protons
LAU-1614, ~70 MeV, directional (MEQ, HEQ, polar
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1629,NS0-1749 directional coverage, 30 resolution shall be 2 pi

sec measurement towards the Sun.
cadence
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SN-1V: Space Weather Precursor Services Operations

Consortium: BIRA, ROB, SAS N.V., Spacebel S.A.

Objectives:

» Establishment of the SSCC (SWE Service Coordination Centre)

» SWE service network monitoring handover from SN-I
» Daily operation of the SWE Service Coordination Centre (SSCC)

Core activity was started in April 2012 and will
last 18 months

Handover from SN-I is being almost over

SN-1V activity includes also new services
focusing on ionospheric weather, solar weather, and
neutron monitor data

Contracts for the new services are under
negotiations

Evropean Space Agency



Other activities in progress in SSA PP

e CO-II Architectural Design

» To establish a consolidated architecture for the civilian SSA
» To establish a justified programmatic dossier, i.e. for project
management, development, deployment, operation and utilisation
approach
- DC-11 WP5 :
> Establishment of the 2"d generation SWE service 2
portal Psr:u:rv;lfil;n
e DC-IV S
» New SWE services federated into the SSA system ‘CE:TV
e SN-VI
» Additional SWE services for the SSA system
» Can address development aspects more than SN-1 and SN-1V
» Size of the activity: 500 k€
» ITT out soon

e In pareallel technology developments for new SWE instruments, data




SSA Programme Period 2 (2013 — 2016)

e Objectives for the SSA-SWE Segment:

>

>
>

Networking of available national and European SWE assets (sensors, data
centres, service centres, service coordination, user support)

Continuation of the Proba-2 operations and exploitation

Implementation of the first flight opportunities for hosted payload SWE
instruments and planning for the future HP missions

Exploitation of SWE instruments, as well as data and service centres

Study (phase A) of a mission to ensure availability of solar wind, IMF and
coronagraph data from L1

Studies of mission concepts for enhanced SWE monitoring and forecasting
with sensors away from the Sun-Earth line (for example in L4 or L5)

Continuation of the preparation of SWE additional services

SSA-SWE technologies development

e Joint participation to the Chinese KuaFu mission together with ESA Science

programme under consideration

== replacement for ACE and SOHO for solar wind and coronagraph

observations
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