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o Scope of the SWENET Infrastructure
* Project Timetable

e Overview of the SWENET Portal Structure
> SWENET Service Browser
> The SWENET Database
» Data Analysis Tools
> Report Browsing

> Data Dissemination via Emaill

e Summary
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Scope of the SWENET Infrastructure
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 Objectives:
> Provision of a central resource and information centre for the
activities/SDAs in ESA’s space weather pilot project
— Common IT framework for SWENET members and external visitors

— Web based, user friendly

— Provision of services for the members of the pilot project

> The SWENET infrastructure comprises two main components

— A database containing:

* Space weather data from external resources
« Data generated by the SDAs in the pilot project

— A portal for accessing the services and data generated by the Service

Development Activities (SDAS) of the space weather pilot project

 Developed jointly by eta_max space (Germany) and BIRA (Belgium)
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" Timetable: Development of the Infrastructure
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 The development of the SWENET IT was divided into 3 parts:

SP 1 SP 2 SP 3
(Nov 2004) (Apr 2005) (Aug 2005)

> Data access and distribution system (Software Package 1)
— SWENET IT is able to collect data
— SWENET IT is able to provide access to data

> SDA portal system (Software Package 2)
— Provision of access to the SDA services and data

> Product dissemination functionality (Software Package 3)
— SWENET IT is able to distribute data (e.qg. daily forecasts per email)

The SWENET Software Infrastructure
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Overview of the SWENET Portal structure
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e The SWENET Portal is the
interface to the infrastructure

 The SWENET Portal has four
main sections:

> SWENET Services
> Space Weather Data
> Daily Reports

> User Area

The SWENET Software Infrastructure
2nd European Space Weather Week 14t -18t" November 2005, ES

SWENET Portal

Introduction

SWENET Services

Look Faor Services

Latest Data

Space Weather data
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Technical Groups

S0A dats

I
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Data Binning
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Statistics*

Daily Reports

Message of the Day™*
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SWENET Services Browser
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Look for Services/SDA Browsing

> Provides the user with the ability
to look for specific SDA services

» Categorical searches
— General categories
— User categories
— Region
— Technical groups

> Free Search
— By keyword (google-style)

Datei Bearbeten Ansicht  Gehe

ESA Space WeatherSite - Mozilla Firefox

Lesezeichen  Extras  Hife

|| g &

SWENET Contents

Introduction

SWENET Services -
Look for Services

Latest Data

Space Weather Data =
Data Brawsing

FTF Hirror

Latest SEC Plats
Latest Indices
Statistios

Daily Reports
Message of the Day
Report Browsing
User Area

Login

Register

go to ESA Space
Weather Web Server

@

D4 DD D

{q EsEsA Space Weathersite

SWENET Se

SWENET Services (SDAs) GIC Effects
lonospheric Effects -
The European Space Weather METwork (SWENET) portal provides access to the services and Spacacraft Effects .

resources developed by SWENET members. These include 16 activities co-funded by ESA as part
of its Space Weather Applications Pilot Project together with a number of other activities with
independent funding

These Service Development Activities (SDAs) focus on a wide range of space weather user
domains, providing services and products to address the needs of specific users.,

SWENET provides a common aceess point to the SDAs services and products, facilitating the
users to find & access the information he is looking for,

The Service Development Activities are grouped into three technical categories. SWENET also
offers the possibility ta search for services through various category groups as listed below.

Look for services & Products show all

Search for SDA" s by General
CEBAEIES SDA services classified by domains/keywords
User SDA services classified by user categories
Categories  Search for services depending on the user
Region Regional distribution of the services

Latest Data Latest data provided by the SWENET SDas

Search

General
Search

Please enter the keywordis) to search for, All
SDAS that contains at least one of the keywards
will be listed.

Technical Group Lists

lonospheric Effects &
Activity Forecast

GIC & Ground Effects

Spacecraft and
Aircraft

ST oo P ————,
e ol
¥
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SWENET Services: Latest Data
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The "Latest Data" page provides
an overview of the integrated
SDAs

Each SDAs has one row

>

SDA name with link to the
description page

Image / icon of one latest data set
with link to its full content
Description of the data

Links to SDA content in the
database

More data is available through
SDA description page

Richard-Wagner-Str. 1, 38106 Braunschweig

) SWENET Portal: Latest Data - Mozilla Firefox

Bearbeiten  Ansicht  Gehe  Lesezeichen

Extras  Hife

SWENET Contents

Introduction
SWENET Services -
Look for Services

Latest Data

Space Weather Data =
Data Browsing

FTP Mirror

Latest SEC Plots

SWENET Latest Data

Service

NUR 11.11.2005

Auroras

Latest Indices Mow!
Statistics

Daily Reports -

Message of the Day

Report Browsing

User Area -

My User Preferences

Logout

go to ESA Space
Weather Web Server

DIFS

GEFS

& SWENET Portal: Latest Data

Lucsinme

€

§ §
t- ot

Last Update: 2005-11-11

Last Update: 2005-11-11
12:54

0-3 3-12 12-48
hrs hrs  hrs

f_pos [Aliet Gliet| G
f_neq [Flis Gt Guist
d_pos [Guiet Elict GuiEE|

i bos quist quiet quist
e quist cust qust

Last Update; 2005-11-11
15:35

Data Description

The bar plots shaw the hourly
maxima changes in the horizontal
magnetic field components (in units

! 0.01 nT/s) recorded at the

Nurmijaryi observatory in Finland,
The periods with enhanced
probahbilities to abserve auroras
are marked with red bars. The time
axis is in Finnish local time,

Data available through "Browse
datafimages":

* Images and data from
MNurmijarvi and Sodankyla
ohservataories in Finland

24h high latitude ionospheric
forecast for the palar and auraral
regions.

Reports available through "Browse
Reports™:

* high latitude ionospheric
forecast

* low latitude ionospheric
forecast

+ mid latitude ionospheric
forecast

+ satcom link quality

DMI Geomagnetic Forecast Services

2-DAY Geomagnetic Outlook,

station: Denmark - Brarfelde (BFE)

-1: undefined due to missing data
0: quiet

1: unsettled

2! active

31 storm

See other stations:

Greenland - Qegertarsuag
GDH

.

Greenland - Marsarsuag MAQ
& rroonland AR TR R o

The following table provides an overview of the latest data generated by some of the
SWENET SDAs, You can find additional products by accessing the different SDAs, Space
Weather data from different sources are contained in the SWENET database.

Services

Access
Service

Browse
Images

Browss
Data

Access
Service

Browss
Reports

Access
Service

Browse
Data

SWENET Services

GIC Effects -
Ionospheric Effects -
Spacecraft Effects v
IRI TEC Map

Previous 24 hours -

The SWENET Software Infrastructure
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SDA Services
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» Access is provided to all SDAs in the pilot projects
> SDA short description

> link to the SDA service

* Integrated SDAs provide data for common use in SWENET (- database)

» SDAs providing data or services Auroras now! lonosfera*
through SWENET BINCASTS ISGI*
DIFS Scintillation-Quickmaps
GAFS SIDC
GEISHA SWIPPA
GIFINT TSRS
> Description and access to the GEOSHAFT SEIS
SDA provided through SWENET GIC Forecast SFC
GIC Now! SOARS
GIC Simulator SPECTRE
GPS Validation STIF
MuSTANG SWIMIC
PipelineSWS SAAPS

The SWENET Software Infrastructure
2nd European Space Weather Week 14t -18™ November 2005, ESTEC, Noordwijk, The Netherlands page 8
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The SWENET Database

BIRA-IASB

eta_max space

* Replication from following sources:

> Integrated SDAs
> External data resources

Richard-Wagner-Str. 1, 38106 Braunschweig

NOAA/SEC ftp server and website
NGDC ftp server

IRF ftp server

Kyoto University ftp server

SOHO ftp server
HaloCME mails Space Weather DB

SEC/NOAA Database - High resolution Data

* Functional approach:

> Data is loaded from FTP or other sources as files

YV V V VY

Files are parsed by Java Dataparser

Dataparser writes data into SWENET space weather database
Delay: 30 seconds or less

PostgreSQL database

The SWENET Software Infrastructure
2nd European Space Weather Week 14t -18™ November 2005, ESTEC, Noordwijk, The Netherlands page 9



A

The SWENET Database (cont.)
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 Access to the database available via
web interface

> Tables (text or html) of all numerical data
— Ordered by UTC

> Plots of all numerical data

> Image browsing for image data

» Data from different sources can be
searched and combined

» Technical background: Java
Servlet technology

« Data also available via FTP
> All replicated files are accessible
> Only latest version, no historical data

« Overview of the latest space weather
indices and latest plots from SEC

Data

Space Weather DB

l
;

1

The SWENET Software Infrastructure
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Data Analysis Tools
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Birning: Ko on soa_ssror sseou_nur_mag_ih masdech_ih from 2005-08-16 15100 o 2008-10-04 15:00
b SHENET CHERR 3/ sane 50— Spacmweather et )
180

« Data binning of numerical data

> Allows binning of datasets over indices like kp,

ap, etc. )
e GOES footpoints {’“v ST e
> Finds the footpoints of the GOES satellites and .7 265"
plots them on a world map, together with S T e
locations of ground based magnetometers. . i;, Voo,

« GOES >2 MeV e- flux local time dependence
> Plots for a selected time period

= ]
T
- |
—
S

The SWENET Software Infrastructure
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Space Weather Report Browser
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 Provides access to current
space weather reports

o Currently 3 report providers
> DIFS: 4 reports
> SIDC: 7 reports
> SWEN newsletter

* Reports can be obtained
> as a message of the day
> by email
> through the database

e Search historical reports by
date

Richard-Wagner-Str. 1, 38106 Braunschweig

¥ SWENET Portal: Report Browser - Mozilla Firefox

File Edt Vew Go Bookmarks Tools Help

~olx|

. —
<:| - L‘;> - %‘ |7| @j I@ https: j/test.esa-spaceweather . netfswenet/login?cmd=swenet_report_browsing

sw@\ler

SWENET Contents
Intraduction
SWENET Services -

Look for Services

Latest Dats

Space Weather Data -
Data Browsing

FTP Mirror

Latest SEC Plats

Latest Indices

Statistics

Daily Reports -
Message of the Day
Report Browsing

User Area -
My User Preferences
Logout

go to ESA Space
Weather Web Server

SWENET Services
GIC Effects
Ionospheric Effects -
Spacecraft Effects -

Welcome to the SWENET report browser.

Please select any number of reports and a date. For each report you
selected, the last 10 reports before the time you entered will be listed, so
you can read them,

Older Than:
Maxzimum Reports: I]D
- DIFS This section contains the reports from the DIFS SDA.
Select Report Description
P 24h high latitude ionospheric forecast
7 highlats for the polar and auroral regions.
24h low |atitude ionospheric forecast for
I lawlats the equatorial region.
[ midlats 24h middle latitude ionospheric forecast,
& disturbance warning service providing
information about earth to space
[ sateom communications link quality for latitudinal
regions and timezones.
- 5IDC This section contains the reports from the SIDC SDA,
Select Report  Description
Enhanced geomagnetic activity
I DbbKale warning.
Advance alert: enhanced geomagnetic
I macalert activity warning.
Halo CME detection alert from the
T catus g Rwe Beigium,
GOES X-ray flare detection alert from
I flaremail 4,2 SincRwe Beigium,
aps educe accuracy alert.
| Reduced GPS lert.
Advance alert of expected reduced GPS
T gpsil accuracy,
a Start/End of all quiet alert from the
T auista  oncirwe Belgium,
 SWEMET This section contains reports related to space weather

from different sources.

Select Report Description
[T swen SWEN newsletter.

The SWENET Software Infrastructure

2nd European Space Weather Week 14t -18™ November 2005, ESTEC, Noordwijk, The Netherlands
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Data dissemination via Email
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« Data in the database can be received automatically via email

> Dalily reports via email

> Summary mail
— Latest space weather indices

> Indices alerts
— Fully customisable alert thresholds for Kp, Ap, Dst, GOES >= 10 MeV flux
and Solar X-ray Flux

> Automatic data delivery via emaill
— Every table of the database can be selected
— Daily, weekly or monthly delivery

« Registration free of charge!
> Needed to access the data services of SWENET
> Users can freely configure preferences for data dissemination

The SWENET Software Infrastructure
2nd European Space Weather Week 14t -18™ November 2005, ESTEC, Noordwijk, The Netherlands page 13
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Summary
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« SWENET provides services and data related to space weather and to the
Service Development Activities of the pilot project

« The SWENET Portal provides a wide range of functionalities:

A central access point to the services developed in the SDAs
A browseable Space Weather database

Capability to search and combine data from different sources
Graphical display and data analysis tools

FTP mirror of data from different sources

Overview of the latest SDA data and space weather indices
Daily reports, alerts and data sets via email

VvV V V V VYV VY V

 Development has been finalised and is available at:

WWW.esa-spaceweather.net/swenet

The SWENET Software Infrastructure
2nd European Space Weather Week 14t -18™ November 2005, ESTEC, Noordwijk, The Netherlands page 14
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SWENET Web Portal

Hands-on Presentation Screenshots

The SWENET Software Infrastructure
2nd European Space Weather Week 14th -18th November 2005, ESTEC, Noordwijk, The Netherlands page 15
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Latest SEC Plots
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12 SWENET Portal: Latest Plots - Mozilla Firefox : =alx]

» Selection of latest plots
that were replicated

> Directly loaded from
database

« All from database
section "Image Data"

e Currently, all plots are
from NOAA/SEC

File Edt ‘Wew Go EBookmarks Tools Help

QZI - I_:> - @ O @ I% https:j/test.esa-spaceweather.net/swenet loginfcmd=swenet _latest_plots ﬂj © s I@v

SWENET Services
GIC Effects
lonospheric Effects
Spacecraft Effects

SWENET Contents

Introduction

SWEMET Services . SWENET Latest Plots

Look for Services
Latest Data

Space Weather Data
Data Browsing GOES Electron Flux {5 minute data) GOES Magnetometer { 1 minute
FTP Mirrar data)

Latest SEC Plots Do g
Latest Indices
Statistics

Daily Reports
Message of the Day . : : :
Report Browsing - ; ; :gg
User Area Ho° St e

My User Preferences e remRan | D Cees
Logaut Estimated Planetary K index (3 hour  GOES 11 Proton Flux (5 minute

data) data)
go to ESA Space
Weather Web Server

This is a summary of latest plots of spaceweather data as provided by
NOAAFSEC (Terms of Reference). You can also browse additional plots.

GOES Satellite Environment

i

GOES Xray Flux (5 minute data)

- N A L Loy
' : A IP‘JM’LE_JQ,U\VJ'_h:JJ).; o

These pages are an initiative of the These pages are maintained by eta_max space GmbH
ES# Space Environments and Effects Section Wou can contact us by clicking here
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Latest Indices
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¥2) SWENET Portal: Latest Indices - Mozilla Firefox o] x|
File Edit View Go Bookmarks Tools  Help
Q] A L:> - l% O @ I% https: fitest . esa-spaceweather, netjswenetflogin?cmd=swenst _|atest_indices ﬂj @ Go I@,

 Qverview of relevant

I
space weather indices / SW@VE
> Kp, Dst, ap, F 10.7

SWENET Contents SWENET Services

Introduction GIC Effects

SWENET Services . SWENET Latest Indices Ionospheric Effects
Look for Services Spacecraft Effects
Latest Data

Space Weather Data -

e Selection of indices

Latest SEC Plots

The following data are a selection of the latest indices.

n
Latest Indices ' t‘"‘u{?
5

data from the database Pnkd

—
DailyJRepo ks — kp n MNowcasted and 3-day i g
zEsaee o e Bay kg_f forecasted Kp, courtesy v B0
Report Browsing — of IRF Heg ER

User Area - ' “"\'»J‘/‘;-'
My User Preferences

Logout

Equatarial Dst [nT],

« Allimages are
generated on-the-fly
> Refresh every minute B |

Predicted 10.7cm radio
f107  flux, courtesy of
NOAASSEC

The SWENET Software Infrastructure
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Data Browsing I: Text
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Simplest form of data browsing: Text
> HTML for direct viewing in browser

> Alternative: Download of text file (tab
separated values)

Target data: Numbers and text
» Binary data (like images) available separately
> Ordering always according to UTC

Advanced option: Combination of
several tables

> Rows are unified where UTC matches

3900

2004-11-25 12:00:00

2004-11-25 13:00:00 3810 73.3
2004-11-25 14:00:00 3730 74
2004-11-25 15:00:00 -100000 -100000
2004-11-25 16:00:00 2690 67.2
2004-11-25 17:00:00 3590 716
2004-11-25 158:00:00 3600 71.8
2004-11-25 19:00:00 2490 71.2
2004-11-25 20:00:00 2530 69.5
2004-11-25 21:00:00 2480 £65.5
2004-11-25 22:00:00 3460 67
2004-11-25 23:00:00 3490 67.5
2004-11-Z6 00:00:00 2450 68.7
2004-11-26 01:00:00 2390 66
2004-11-26 02:00:00 2210 [=t=]
2004-11-26 03:00:00 3270 64.4
2004-11-26 04:00:00 3250 63.7
2004-11-26 05:00:00 2180 63.9
2004-11-26 06:00:00 2110 65.8
2004-11-26 07:00:00 2150 62.5
2004-11-26 08:00:00 3170 63.1
2004-11-26 09:00:00 3140 64.1
2004-11-Z6 10:00:00 2040 61.8
2004-11-26 11:00:00 2060 G2
2004-11-26 12:00:00 2080 59.5

Daone

A
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Data Browsing II: Plots
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« Data visualisation and analysis: Plots
> Plots as PNG images for viewing and download
) SWENET Portal: Plot Creation - Mozilla Firefox i (=] 3]
« Target data: All numbers G- B0 Dl G
> ... haturally for graphs. 5 e |
» X axisis always UTC -
« Advanced: Combination of :
tables possible
> Direct graphical comparison
of several tables T
Done [ ——— thernet O [ Adblock .

The SWENET Software Infrastructure
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Data Browsing Ill: Images
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 Images are a special kind of data

> Not suitable for text exports S -2
. - RAE - B [G
> N Ot S u Itab I e fo r g rap h S From th_ace_plot M3 gif on 2004-11-25 00:00

» Large data objects

* Image Browsing allows for
comparison of image data

» According to UTC, but
because of size:

> Only two images to be
selected per data set
— Image at a chosen UTC
— Reference image at second UTC

ernet 0| pklock

The SWENET Software Infrastructure
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Example, Step I: Choose Browse Method

SWENET
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cesa Space Weather Web Se

Welcorne DIFS

Introduction Welcome to the SWENET data browsing and plotting section. GIFINT

What is Space Weather « . . . . ) GPS Validation

Fhysics This service concerns itself with the data that SWENET has replicated from Tonosfera

Aaleagens manifold sources. You can browse all of it, using different methods to view it. Scintillation Quickmaps
Current Space Weather These are illustrated below. SFC

ESA Space Weather . . ; ; SIDC
Studies - * plats ¥ou can make plats (PNG image files) from any numerical data in SOARS
applications Pilat the database. Please be aware that plotting may take some SPECTRE
Project (SWENET) time, e.g. if you selected a weeks worth of data with 1 minute =TIF
CDF Study resolutian, SWIPPA
Feasibility Studies . TERS
International Activities  Tout ¥ou can retrisve data sets from one or several tables and put
Madels and Data them into a text table, Numerical as well as text data can be . T
Resources retrieved; the only exception are binary data such as images.
Space Weather Working The standard option is to view the data sets in the web browser, Auroras Mow!
Tearmn (SWWwT) but you can also choose to download a tab separated test file. BINCASTS
SWEM Mews|etter ) ) CORRENG
ESA Space Weather " Images The only data that cannot be retrieved via text tables are GAFS
Workshops images; for these, you need to use the image browser. You can Gasurn Mow!
Miscellaneous - select images from various tables and times. GIC Forecast
Events & Conferences | GIC Simulator
Publications Proceed GIFINT
Sitemap GPS Validation
Mail to Webrnaster ISGI
SAAPS
SWIMIC

SWENET

Introduction
SWEMET SDAs
Space Weather Data L

Spacecraft Group

GEISHA

Data Browsing GEOSHAFT
FTP Mirrar SAAPS
Statistics SRS

Daily Reports - SOARS
Message of the Day

User Area -

My User Preferences
Lagout

These pages are maintained by the Space Environments and Effacts Analysiz Section

Waou can contact us by clicking here
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Example, Step Il: Choose Tables
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@esa Space Weather Web Se

Richard-Wagner-Str. 1, 38106 Braunschweig

SWENET

Welcome DIFS
Introduction Welcome to the SWENET plot creator. GIFINT
What is Space Weather = . . . . GF3 Walidation
Physics Vau can specify any number of tables from which to gather data to visualize. Please be aware that Ionosfera
ApilieeEens selecting large data sets may take a long time to visualize (e.g. 1 week worth of data with a 1 minute Seintillation Quickmaps
Current Space Weather resolution). SFC
ESA Space Weather sIDC
Studies Lo = ([ This section contains forecasted and nowcasted Kp values from the Swedish SOARS
Applications Pilot Institute of Space Physics. SPECTRE
Project (SWENET) STIF
COF Study Select Table Description SWIPPA
Feasibility Studies vV kp Mowrcasting and forecasting of Kp from ACE solar wind data. all  Tsps
International Activities parameters are 3-hour averages, The averaged solar wind data for
Models and Data time t are formed from data over the interval t-3 hours to t. The Kplt)
Resources is the nowecast and corresponds to Kp in the interval [t-3h,t], where t Auroras Nowl
Space Weather Woarking is the time whan the prediction was made, The nowcast is the Kp for .
Team (SWwT) the current 3-hour interval. The Kp(t+32) is the forecast and BHCHETS
SWEM Mewsletter corresponds to Kp in the interval [tt+3h]. The forecast is the Kp for CORRENG
ESA Space Weather the coming 3-hour interval. GAFS
workshops Gasum Mow!
Miscellaneous » + nogdc This section contains historical data from the solar terrestrial physics program at GIC Forecast
Events & Conferences NOAA's Mational Geophysical Data Center, GIC Simulator
Publications . . . . . GIFINT
e + sda This section contains data produced by various SWEMET service development GRS Validation
Mail to Webmaster SEIRITES (ShiEs), ISGI

+ SEC This section contains data from the NOAASEC ftp server. g‘m;?c
Introduction + saha This sections contains solar wind data from the Proton Maonitor on the SOHO . .
STEEMETE: Spacecraft
Space Weather Data = ) ) ) : GEISHA
Data Browsing + storm This section contains data from the STORM model at NOAA's space environment GEOSHAFT
FTF Mirror center. The STORM m_DdeI pr_Dwdes an estimate 0_f thg _expected change in the SAAPS
T ionosphere during periods of increased geomagnetic activity. SEIS
Daily Reparts ¥+ wang/sheeley This section contains solar wind data from the Wang-Sheeley model. This model SOARS
Message of the Day predicts the background solar wind speed and the interplanetary magnetic field
User Area - (IMF) polarity at earth, two important parameters reguired for predicting
My Lser Preferences geomagnetic activity.
Logout
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Example,

Step Ill: Choose Datasets

BIRA-IASB

eta_max space

Richard-Wagner-Str. 1, 38106 Braunschweig

@esa Space Weather Web Serv

SWENET

Contents
Welcome DIFS

Introduction Choose Your Data GIFINT

what is Space Weather = GPS Malidation

Physics For each table you have selected, you may now specify any number of data rows  Tonosfera

Applications to be included in your graph, Scintillation Quickmaps

Current Space Weather

SFC

ESA Space Weather Timespan: éEDD*H'H 813:45 Vl to éEDDiH'I-EE 1345 sIbc

Studies hd SOARS

Applications Pilot L . SPECTRE

Project (SWENET) VRIS [0 t 5 STIF

CDF Study : SWIPPA

Feasibility Studies Y-scaling: I linear vl TSRS

International &ctivities

Models and Data D . - . y
otstyle: | |

RESRTEES ! e - Auroras Mow! :

Space Weather Waorking : BT EETTE -

Team (SWWT) Tirne format: I %m/%d vI

SWEN Mewsl|etter CORRENG

ESA Space Weather \ ; . _AE _qq_ GAFS

Workshops - Tahle 1: if_kp {data: 2000-08-31 to 2004-11-25) Gasurn Nowl

Miscellaneous - GIC Forecast

Events & Conferences

Select Column Description

GIC Simulator

Publications LI salar e g GIFINT
Sitermap - W velocity GPS Validation
Mail to Webmaster R I1=GI
N bz magnetic field component SAAPS

W kp_n nowcasted Kp SUMAIE
Introduction
SWEMET SD#s I kp f  forecasted Kp
Space Weather Data - GEISHA
Data Brawsing GEOSHAFT
FTP Mirror SAAPS
Statistics SEIS
Daily Reports - SOARS
Message of the Day
User Area -

My User Preferences
Logout
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Example, Step IV: Receive Result

ef X
BIRA-IASB
eta_max space Richard-Wagner-Str. 1, 38106 Braunschweig
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