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Our activities
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Who we are

Section “Space Weather Services”

Belgian Institute for Space Aeronomy (BIRA-IASB)

S. Calders

S. Chabanski

E. De Donder

S. Hallet

L. Hetey

M. Kruglanski (head)
N. Messios
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Belgian Institute for Space Aeronomy

Climate Ozone uv Air Quality Space Planetary Scientific
Physics Aeronomy Services

Located at Space Pole in Brussels
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lan l st: e for
ce Aeronomy

Federal scientific research institute

Royal Observatory of Belgium
Royal Meteorological Institute

Synergies through
Solar-Terrestrial Centre of Excellence




Our current activities

- SPENVIS / SPENVIS-NG @
SPace ENVironment Information System QO
SPENVIS Next Generation ESA/GSTP e

D

- SSCC é

SSA Space weather Coordination Centre ESA/SSA S
-

- COMESEP O
COronal Mass Ejections and Solar Energetic Particles EU/FP7 «b)

qu)

- ESWEP @,
European Space Weather Portal ESA/COST"®
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SSA Space weather
Coordination Centre (SSCC)

see previous talk by J.-P. Luntama

Mission:
Supporting
Monitoring
Improving

aeronomie Royal Observatory of Belgium
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COMESEP forecasting
the space weather impact

>

see next talk by N. Crosby

(_K 1\ Role:
& Defining the system alert 43
L architecture "—
Implementing the alert g
: dispatcher and viewer (-
o Maintaining the central e
node D
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European Space Weather Portal
(ESWeP)

| Initiated and developed In
) Welcome | European Space Weather Pol ¢ .
& @ www.spaceweather.eu/en/home e | - SPENVIS P B @ %j th e fra m e Of C O ST a Ctl O n S

o | search 1090 | Targeting the European

Navigation Welcome Plasmasphere
~ About = : /2 - 1 201443 20.5UT n
o COSPAR-PSW
e Welcome to the European Space Westher Portsl (ESWeP ), 2n integrated website providing =
o EU-FP7 ntralized ac point to the space weather’ communily to share their knowledge and results.
o ESA Initisted under the COST 724 Action and hosted by the Belgin Instituts for Space Aersnomy |, the
o SWWT ESWeP' will be further Geveloped in the framewark of various European sps ther’ proje: I
n
o STCE
S On the l2ft-hand side of this website, you will find the ESWeP' meny. It provides links to web
""‘"‘"‘I ntact pages and varous cutrmach pages. You will slso fin 2 login s=ction, whers you
O EiTlEE can regizter if you want to. Register=d uzers have mors privileges than others, There iz alss =

» Repository search = =bsite. ) I

» Data Access

ine which you can use to find text contained in this

A service for the general public

» Now / forecasting
» Software
On the ESWe? ', 2 large section is devated to =ducation and outreach, Children a3 young s five
r
v Outreach ye=ars old are invitd o get involved in some of these activities. For example, artworks illustrating SEP event forecast

e Introduction space westher made by primary school children from saveral countries are prasantad on the
o Activities website. Most of the outreach pages ar= transiated into Gifferent languages thanks to the
o Bibliography contribution of several members of the COST Action. You will be sble to se= the transistions by

o Images z=arching on the right-hand =ide of the website. Please note that if no translation is availsble 104 u u
o Glossary Englizh is uzed 23 the defaull languag:
° Books 10

You can read more about Space Westher on our Introduction page. The Portal provides siss &
platform to run lozal and remote models and scoess their resulls both in graphical and various
~ Other resources

rumerical forms.
o :ums‘ o %o, +2H +4H +8H
o Topical Li .
. R Upcoming events 2014-04-03 180500 -

© EGU General Assemby in Vienna, Austria
04/27/2014 - 00:00

© Your Language

o Publicstions [Add your forecast]

JEaEs © STCE workshop on degradation and inter-calibration of instruments observing in
o Groups the SXR-EUV range in Brussels, Belgium
06/10/2014 - 00:00 Maintanance and hosting:
. 3rd SWARM science meeting in Copenhagen, Denmark
User login * ® 0
9 06/15/2014 - 00:00

Username: * More...

Password: *

o Need to re-define

® Creste new account Q coskE

e . goals and target public




SPace ENVironment

Information System (SPENVIS)

ESA Operational software public available since 1998.

>

Developed and maintained by BIRA-IASB

“Firefox v T W T (O e
| S SPENVIS - Space Environmen t, Effects, a... |+
6 & https Ww.spenvis.on c E]" SPENVIS' Pl B @ %‘
SPENVIS

WWW interface to models of «b)
the space environment and é
its effects including the cosmic o
rays, natural radiation belts, c
solar energetic particles, 8
plasmas, gases, and "micro- 'eb)
particles". ©

(=
www.spenvis.oma.be ym
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SPENVIS Project: CCMC
Model packages

Planet: Earth

Coordinate generators

Radiation sources and effects

Radiation sources
Tra oton and electron fluxes
Trapped proton flux anisotropy
Short-term solar particle fluxes (only for SEU)
Long-term solar particle fluences

Galactic cosmic ray fluxes
Shielded flux

Solar cell radiation damage
Damage equivalent fluences for solar cells (EQFLUX)
NIEL based damage equivalent fluences for solar cells (MC-SCREAM)
Long-term radiation doses
Ionizing dose for simple geometries
Non-ionizing energy loss for simple geometries
Effective dose and ambient dose equivalent
Single event effects
Short-term SEU rates and LET spectra
Long-term SEU rates and LET spectra

Y
 Amomtecodosmbes
 tewencnes
i
o ecelaneow
I e

ECSS Space Environment Standard
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SPENVIS
Large User Community

* More than 10000 registered users

- About 500 active users each month
«  About 3000 active users in 2013

- Dedicated user workshops
PERE IR LV R R 2002 (Noordwijk)

"""" SPENVIS
. User Workshop

™

2

(
2005 (Leuven)
2006 (Pasadena)
(
(

>

>

2010 (Mechelen)
Al 2013 (Brussels)

y / 16.3%
4.3% S
2.2
3.9% 2.2
3.6% 2.2
2.8% 257
200 Nunber of active users for 2013
650 |
600
-
550 |
500
450
. Brussels
400
.

350 |

i "

. Lo - 300 "

. " { - . registered this month
a o e . 250 F
Ll | DT L) . 4 ] d
200 f
150
100
L] L] 50 |
L]
+ 2013: More than 80 participants RN
-
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Our relationship
with SWRC/CCMC

Past: @
D
+ Exchange of information -Q,
— ) (and friendships) D
— _'—, ®ol- during informal meeting -
] - O
el Weerrer » Support transfer models to CCMC g
' H Lamy & V Pierrard models: .
exospheric solar wind, D
’ plasmasphere Qe

o e e e * Support in trying
SaEsRan it to revive legacy models m
i . elspo
|F!"::!_"p:75:‘ |~ ]~ ] Highlight All Match Cas (eg HUSton/BOIng TPM_1) u




ur relationship

Future:

* Interfacing the SPENVIS-NG and the SWRC tools

with SWRC/CCMC

In order to connect their respective models

Frefox ¥

Consortium
Contact
Public documents

Links

7
S SPENVIS-NG

ey

The Space Environment Information System (SPENVIS) had been under continual development since 1996 for ESA by BIRA, providing the
world community with an on-line resource for evaluating the space environment. SPENVIS-4 is a World Wide Web based interface to a
comprehensive set of models of the space environment. It has been operational for more than ten years now and has a mature international
user community of about 2000 registered users who use the system for various purposes, e.g. mission analysis and planning, educational
support, and running models for scientific applications.

Within the ESA/GSTP-5 programme, funding has been provided for the development of a next generation of this resource. The informatics
technology available today has evolved considerably from what was state of the art in 1995, where web servers were limited to basic html
pages and cgi-scripts. Within the scope of this development the framework and models of the SPENVIS system will be reviewed, restructured |=
and reengineered using current web design techniques and programming methodologies, providing a new, extensible and open framework
for the integration of current and future space environment models.

Distributed architectures for space data analysis and collaborative engineering have been investigated through several ESA activities
(SAAPS, SEDAT, VISPANET, SEPEM, REST-SIM) from which potential requirements and solutions for the SPENVIS-5 project may emerge.
The advantages of a distributed approach are that the resources are acquired, developed and maintained at an "expert centre” where the
competences and necessary supporting facilities reside and are available as needed by a "coordination node” in response to end-user needs
and in compliance with any access restrictions that may apply. The new system is foreseen to be operated in the context of ESA's SSA
programme.

Consortium

" N\
g deim)s ADH

&( P A C E/
@ aeronomie-be CONSULTANCY
spaceappligitions ctafET4il

¢ aeronomie.be >
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SPENVIS
Next Generation

Complete re-design of the SPENVIS system as

a web-based service-oriented distributed framework
supporting plug-in of models

related to the hazardous space environment,

and including both
user-friendly interface for rapid analysis and

a machine-to-machine interface

for interoperability with other software tools

>
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SPENVIS-NG
System architecture

—

3

-

Machine

Human-Machine

Interface
(web portal))

i

Central Node

Workflow execution
engine

Remote node
management

User management
Collaborative platform

_)E SOAP Web services

Model Nodes

* Model and wrapper
execution engine

« Local repository
(model, resources)

AT
~_Central

Data Tier

+ Registries

“Repositorigs’

i ® aeronomie.be >
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In the future

SPENVIS-NG system architecture should allow SWRC tools
to execute SPENVIS models remotely
to expose CCMC model runs to SPENVIS users

>

Models migrated from SPENVIS-4

Solar cell radiation damage (EQFLUX, MC-SCREAM); Long-term
radiation dose (SHIELDOSE-2Q, NIEL); Single event effects,
Spacecraft charging (EQUIPOT, DICTAT), Geant-4 tools (MULASSIS,
GRAS, GEMAT)

New ESA models

MEQO model, Interplanetary Electron Model (IEM), Slot Region
Radiation Environment Model (SRREM), JOREM Radiation
Environment Model

i (® aeronomie

Others
AE9/AP9 (already in SPENVIS-4)
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