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AFFECTS	  Project	  Objec;ves	  	  
	  

•  State-‐of-‐the-‐art	   analysis	   and	   modelling	   of	   the	   Sun-‐Earth	  
chain	   of	   effects	   on	   the	   Earth's	   ionosphere	   and	   their	  
subsequent	   impacts	   on	   communica;on	   systems	   based	   on	  
mul;point	  space	  observa;ons	  and	  complementary	  ground-‐
based	  data.	  

•  Development	  of	  a	  prototype	  space	  weather	  early	  warning	  
system	  and	  reliable	  space	  weather	  forecasts,	  with	  specific	  
emphasis	  on	  ionospheric	  applica;ons.	  

	  
•  Dissemina;on	  of	  new	  space	  weather	  products	  

and	   services	   to	   end	   users,	   the	   scien;fic	   community	   and	  
general	  public.	  
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Solar	  Storm	  -‐	  CME	  -‐	  heading	  towards	  Earth	  

Courtesy:	  NASA.	  
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AFFECTS	  Workflow	  

AFFECTS	  FP7	  REA	  



CME/flare	  Alerts	  –	  Subscrip;on	  Services	  

•  ROB	  Presto	  -‐	  Flare	  and	  
Cactus	  CME	  alerts	  

•  NOAA-‐SWPC	  -‐	  PSS	  

•  SOHO/LASCO	  halo	  CME	  
alerts	  

•  NRT	  generated	  messages	  
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	  	  CME	  on	  	  	  	  04.06.2010	  	  	  	  	  	  (sep.	  angle	  =	  142,6	  deg)	  

GCS	  Tool	  

CAT	  Tool	  
CME	  Database	  

NRT	  GCS/CAT	  CME	  Modeling	  
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Warning	  through	  AFFECTS	  Website	  and	  Mailing	  List	  

AFFECTS	  FP7	  REA	  



CME	  tracking	  with	  STEREO	  

J-‐map	  technique;	  	  
Courtesy:	  L.	  Volpes	  
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CME	  modeling	  to	  Earth	  -‐	  ENLIL	  

•  Coopera4on	  with	  NOAA-‐
SWPC	  model	  

	  
•  Coopera4on	  as	  partner	  of	  

ILWS	  proposal	  (PI:	  D.	  
Odstrcil)	  

	  
•  Input	  to	  ENLIL	  
-‐  CME	  parametriza4on	  

(GCS,	  CAT)	  	  
-‐  CME	  magne4c	  field	  

structure	  (B&S	  FR	  model)	  
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Data for L1 Alerts (WP2)

Data stream:

ACE data from MAG and SWEPAM instruments:

 NOAA/SWPC/RTSW (ACE Real Time Solar Wind, preliminary data)
– http://www.swpc.noaa.gov/ace/index.html

 CALTECH/ASC (ACE Science Center, level 2 data)
– http://www.srl.caltech.edu/ACE/ASC/level2/index.html

 NASA/GSFC/SPDF (OMNIWeb interface, level 2 data)
– http://omniweb.gsfc.nasa.gov

February 2013AFFECTS GM2

ACE spacecraft.

Credit: NASA

e.g. DLR

NOAA
web server

L1 Solar Wind Alert

L1 Kp Alert

L1 Aurora Alert

L1 GNSS error Alert

L1	  Alerts	  –	  Provided	  as	  RSS-‐Feeds	  
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NRT	  L1	  Solar	  Wind	  Plot	  (A	  Sample)	  	  
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Auroral	  tracker	  	  
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FSI- Forecast System 
Ionosphere 

TEC	  24	  hrs	  forecast,	  taking	  space	  weather	  events	  into	  account	  in	  NRT.	   

Sturmbeispiel 14.12.2006 	  

Geomagnetischer Index 	  

Forecast	  of	  „Ionospheric	  Storms“	  and	  predic;on	  of	  Total	  
Electron	  Content	  (TEC)	  /	  „GPS	  error“	  
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Main	  Achievements	  (1/3)	  
	  

•  Subscrip;on	   services	   for	   ROB	   and	   NOAA-‐SWPC	   space	   weather	  
alerts	   established,	   including	   AFFECTS	   developments	   (e.g.,	   RSS-‐
alerts).	  	  

	  
•  Genera;on	  of	  early	  warnings	  established	  –	  messages	  sent	  to	  DLR	  

and	  from	  DLR	  to	  GNSS	  beta	  testers.	  	  
	  
•  Near	   real	   ;me	   data	   analysis	   rou;nes	   (e.g.,	   GCS,	   CAT,	   Solar	  

Daemon,	   STAFF)	   designed	   and	   implemented	   for	   CME	   and	   flare	  
analysis	  (source	  region,	  topology,	  direc;on	  of	  propaga;on,	  mass	  
es;mate,	  speed,	  flare	  intensity).	  	  	  

•  CME	   evolu;on	   and	   forecast	   rou;nes	   (BHV	   method,	   Cactus)	  
developed/implemented	  

	  -‐	  to	  use	  derived	  CME	  parameters	  as	  input	  to	  calculate	  	  arrival	  ;me	  of	  CME	  
	  (and	  shock)	  at	  Earth.	  
	  -‐	  to	  forecast	  based	  on	  dedicated	  solar	  wind,	  geomagne;c	  and	  GNSS	  data	  
	  analysis	  the	  space	  weather	  impacts	  (Kp,	   	  GNSS	  error	  are	  generated,	  CME	  
	  speed,	  Bz).	  

	  

AFFECTS	  FP7	  REA	  



Main	  Achievements	  (2/2)	  
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•  Updated	  warning	  message	  for	  CME	  arrival	  ;me	  at	  Earth	  
and	   expected	   impact	   parameters	   (Kp,	   GNSS	   error,	  
aurora)	   is	   generated	   for	   major	   events	   to	   subscribed	  
users	  within	  1-‐2	  hours	  ajer	  storm	  onset	  and	  posted	  at	  
AFFECTS	  website.	  

•  CME	   tracked	   to	   Earth	   with	   STEREO	   based	   on	   jmap-‐	  
technique	  developments.	  

•  ENLIL	  modeling	  (coopera;on	  with	  NOAA-‐SWPC,	  hkp://
www.swpc.noaa.gov/wsa-‐enlil/,	  and	  NASA/GSFC).	  

	  
•  CME	  arrival	  at	  L1	  and	  its	  key	  parameters	  are	  measured	  

by	  ACE	  in	  NRT.	  RSS-‐alerts	  based	  on	  solar	  wind	  changes,	  
la;tude	  of	  auroral	  oval,	  Kp	  values	  and	  GNSS	  errors	  are	  
distributed	   on	   average	   1-‐2	   minutes	   later.	   Can	   be	  
received	  by	  mobile	  devices.	  See	  AFFECTS	  “Services”.	  



Main	  Achievements	  (3/3)	  
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•  Geomagne;c	  forecast	  implemented	  in	  FSI.	  

•  TEC	   forecast	   is	   provided	   by	   DLR	   through	   the	   SWACI	  
website,	   available	   through	   “Services”	   at	   AFFECTS	  
website.	  

	  
•  Auroral	   Electrojet	   Tracker	   established,	   available	  

through	  “Services”	  at	  AFFECTS	  website.	  

•  “STAFF	  Viewer”	  developed	  and	  implemented.	  

•  Defini;on	   of	   an	   EUV-‐TEC	   index	   for	   use	   in	   the	   FSI	  
system.	  

•  Joint	   CTIPe	   modeling	   evelopment,	   comparison	   and	  
valida;on	  by	  DLR,	  NOAA-‐SWPC.	  



Expected	  Final	  Result	  
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•  Europe’s	  first	  prototype	  
space	  weather	  warning	  

system	  with	  specific	  focus	  
on	  telecommunica;on	  and	  

naviga;on	  systems	  	  	  



AFFECTS	  Dissemina;on	  ac;vi;es	  
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•  Logo,	  available	  as	  s;cker	  

•  Trailer	  (2	  min.	  HD	  Video)	  

•  Flyer	  

•  YouTube	  Video	  (EU)	  

•  Planetarium	  Hamburg	  Show	  “Flammender	  Himmel”	  featuring	  AFFECTS	  

•  Widespread	  Media	  coverage	  (TV,	  GEO,	  Radio,	  WWW,	  newspaper)	  	  

•  Collabora;on	  with	  infoNetwork	  

•  Interna;onal	  User	  Workshop	  at	  ROB	  (28	  February	  2013)	  

•  Poster	  (2	  versions)	  

•  Website	  services	  incl.	  RSS-‐feeds	  	  

•  Dedicated	  E/PO	  events	  (e.g.,	  “Nacht	  des	  Wissens”	  @	  UGOE)	  

•  Space	  Weather	  Apps	  (e.g.,	  3D	  Sun,	  Sun	  Viewer,	  	  

•  DVD,	  bluray,	  memory	  s;cks	  

•  Presenta;ons	  at	  major	  mee;ngs	  (EGU,	  ESWWT,	  na;onal	  mee;ngs)	  

•  Joint	  publica;on	  (e.g.	  for	  	  JSWSC,	  AGU	  Space	  Journal)	  



AFFECTS	  Website	  -‐	  www.affects-‐fp7.eu	  

•  Website	  includes	  Wiki	  engine	  

Provides	  	  
	  
-‐  3	  monthly	  AFFECTS	  

Newsleker	  

-‐  PR	  Material	  (Trailer,	  press	  
releases,	  mee;ng	  reports)	  

-‐  Weather	  reports	  and	  alerts	  

-‐  Space	  Weather	  services	  

-‐  Links	  to	  partner	  sites	  and	  
other	  useful	  resources	  

AFFECTS	  FP7	  REA	  



NASA	  Space	  Weather	  Apps	  
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AFFECTS	  
Interna;onal	  
User	  Workshop	  

AFFECTS User Workshop 
Royal Observatory of  Belgium,  
February 28, 2013 

Demonstration of  AFFECTS  
space weather products: 
 
Near real time dimming and                  
EIT wave detection 
 

3D CME analysis tool 
 

Coronal analysis tool 
 

CME & solar wind arrival and  
impact forecast tool 
 

Flare, CME, geomagnetic, auroral, 
ionospheric forecasts & alerts 
 

Forecast of  perturbed TEC 
 

Solar activity and space weather 
timelines viewer 
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L1	  Alert	  	  
Poster	  

  

L1 Kp Alert

RSS feed: L1 Kp Alert

Extreme solar wind affects the Earths magnetosphere. Kp is a geomagnetic 
disturbance index, introduced by Bartels in 1948 at the Institute for 
Geophysics, Göttingen University.

This feed provides warnings of possible strong Kp conditions. It creates a 
new alert if the estimated Kp exceeds a specified threshold.

Since October 2012 there were no alerts (threshold: Kp = 7-).

RSS feeds

Rich Site Summary (RSS) web feeds are used to publish frequently updated 
news. Their standardized XML file format can be viewed by many different 
feed readers like mobile apps, browsers or email-clients. The RSS reader 
automatically checks the user's subscribed feeds regularly for new content 
and allows users to avoid manually inspecting all of the websites they are 
interested in.

For the provision of the RSS feeds a script is running on our server. It 
frequently (5 min) downloads and processes ACE real-time data. A XML-
RSS file is produced, which can be read by feed readers. 

Can be accessed with Thunderbird

Subscription in Firefox

Overview

Short-time warnings of severe space weather effects are provided via RSS 
feeds.Panel 1 covers the used solar wind data, panel 2 explaines RSS feeds 
and the other four handle the different RSS feed alerts:

- L1 Solar Wind Alert (established)  
- L1 Kp Alert (preliminary)  
- L1 Aurora Alert (preliminary)  
- L1 GNSS Error Alert (in progress)  

L1 ACE solar wind data

The Advanced Composition Explorer (ACE) 
spacecraft is positioned at the Lagrange 1 
point (L1) since its launch in 1997 by NASA.

In-situ solar wind parameters allow short-term 
forecast (~15 min):

- ~3 minutes data delay to availability at SWPC 
  server
- L1 to Earth travel time 12 - 60 min depending 
  on speed (2000 - 400 km/s)

L1 Solar Wind, Kp, Aurora 
and GNSS Error Alerts

Venzmer, Malte1; Bothmer, Volker1;
Hesemann, Jonas1; Bosman, Eckhard1

[1] Institute for Astrophysics, University of Göttingen, GERMANY

L1 Solar Wind Alert

RSS feed: L1 Solar Wind Alert

This feed creates a new alert if thresholds of specified solar wind 
parameters are exceeded. It uses like all L1 alerts 1-minute real-time data 
from ACE.

With the actual threshold values (|B| = 15 nT, Bz = 10 nT and V = 600 km/s) 
31 warnings were triggered since September 2012.

Links to RSS alerts

L1 Solar Wind Alert
www.astro.physik.uni-goettingen.de/~mvenzmer/rssfeed/rssfeed.xml

L1 Kp Alert
www.astro.physik.uni-goettingen.de/~mvenzmer/rssfeed_kp/rssfeed_kp.xml

L1 Aurora Alert
www.astro.physik.uni-goettingen.de/~mvenzmer/rssfeed_aurora/rssfeed_aurora.xml

Contact details

Malte Venzmer

Institute for Astrophysics
University of Göttingen, Germany

Phone: 0049 551 39 5062
mvenzmer@astro.physik.uni-goettingen.de

ACE dynamic real-time solar wind plot for the last 3 days.
Credit: SWPC/NOAA

ACE satellite position around Lagrange 1.
Credit: NASA/H. Zell

L1 GNSS Error Alert

Global map of the total electron content. Credit: DLR/SWACI

L1 Aurora Alert

Kp scale ranges from 0 to 9 with +/- substeps:

RSS icon

Script

XML-RSS file

RSS feed reader

Kp map of midnight equatorward boundaries. 
Credit: NOAA/SEC Boulder CO

Example warning:

Example warning:

Example warning:

4

0

1

3

5

6

2

Real-time data available from SWPC/NOAA:
http://www.swpc.noaa.gov/ftpmenu/lists/ace.html

The real-time data is provided online. 
The instruments MAG and SWEPAM 
aboard ACE measure the following 
solar wind parameters:

- Magnetic field strength
- Magnetic field orientation
- Proton density
- Bulk speed
- Ion temperature

RSS feed: L1 Aurora Alert

The equatorward auroral boundary position 
correlates with the Kp index. The auroral 
position is derived via an estimated Kp 
index from L1 solar wind data.

The current threshold is 52.2° geomagnetic 
latitude, which gave no alerts since January 
2013.

RSS feed: L1 GNSS Error Alert

Global navigation satellite systems (GNSS) 
have positioning errors. The ionospheric 
part of this error (up to ~30 m) scales with 
the Total Electron Content (TEC) of the 
ionosphere.

TEC data of strong Kp storms is provided 
by DLR and data evaluation that leads to a 
RSS alert is in progress.
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How to parametrize a CMEHow to parametrize a CME
with the GCS Modelwith the GCS Model

E. Bosman, V. Bothmer,E. Bosman, V. Bothmer,
J. Hesemann, M. VenzmerJ. Hesemann, M. Venzmer

University of Göttingen, GERMANYUniversity of Göttingen, GERMANY

Software InstallationIntroduction Software Installation
1. IDL (www.exelisvis.com) Installation on Linux 32/64bit

Introduction
1. IDL (www.exelisvis.com) Installation on Linux 32/64bit
2. Installation of SolarSoft

SSW: www.lmsal.com/solarsoft/ssw_install_howto.html [*]
3. Installation of SolarSoft Database

Since launch of the STEREO twin spacecraft in October 2006, 1071 large-scale flux-rope like
CMEs were identified in STEREO/SECCHI/COR2 observations between January 2007 and
December 2011. This presentation illustrates how the 3D structure of typical flux-rope like 3. Installation of SolarSoft Database

SSWDB: www.lmsal.com/solarsoft/sswdb_install.html
4. Setting SSW Environment for IDL  (described here [*])
5. Start IDL with SSW:

December 2011. This presentation illustrates how the 3D structure of typical flux-rope like
CMEs can be parameterized in real-time based on STEREO/SECCHI/COR2 beacon and/or
science data with the GCS Forward-Modeling Technique developed by Thernisien et al. for
flux-rope CMEs. 5. Start IDL with SSW:

$ sswidl
$ rtsccguicloud,/demo

flux-rope CMEs.
The results are used as input for the forecast of space storms at Earth‘s orbit by ENLIL and
other models.

Data AcquisitionCME Detection Data Acquisition
Websites:

CME Detection
1. Detection of CME on 12.03.2011 in COR2 synoptic movies at: Websites:

SCC: Solar Science Center @NASA
http://stereosc.nascom.nasa.gov/data/ins_data/secchi/L0/a/seq/cor2/
Science Data

1. Detection of CME on 12.03.2011 in COR2 synoptic movies at:
http://secchi.nrl.navy.mil

2. UTC Time t without CME:
Science Data

http://stereo-ssc.nascom.nasa.gov/data/beacon/ahead/secchi/cor2/
Beacon Data

2. UTC Time t0 without CME:
2011-03-11 @ 20:08:15
UTC Time t1 with CME: Beacon Data

NRL: Naval Research Laboratory, STEREO - Payload Operation Center
http://sharpp.nrl.navy.mil/cgi-bin/swdbi/secchi_flight/img_short/form

UTC Time t1 with CME:
2011-03-12 @ 05:08:15
(for Beacon-Data) http://sharpp.nrl.navy.mil/cgi-bin/swdbi/secchi_flight/img_short/form

Science and Beacon Data3. Required Data:
t0 : 3x COR2A, 3x COR2B FTS files 1x EUVI-A, 1x EUVI-B FTS file0

t1 : 3x COR2A, 3x COR2B FTS files 1x EUVI-A, 1x EUVI-B FTS file

Data Processing - Overview
For Modeling with Science and/or

GCS Model Edge-
on

Face-on
Edge-on

For Modeling with Science and/or
Beacon data a Tutorial is available on:
http://secchi.nrl.navy.mil/synomaps/scray

Model Parameter and Electron
density distribution:

Importing /Reading in of FTS files

6x COR2A, 1x EUVI-A 6x COR2B, 1x EUVI-B

http://secchi.nrl.navy.mil/synomaps/scray
trace/dobo/examples.html#tutrtsccguicloud
(with IDL Code example)

2α : Angle between both legs
h :   Height of the legs
a :   Radius of cross-sectionFormat image for Display

Processing Images with secchi_prep.pro Routine

3x COR2 (pol. Bright) --> 1x COR2 (tot. Bright)

Howard, Thernissien

and Vourlidas, 2006

GUI of Raytracing Code:

a :   Radius of cross-section
hfront : Distance between O (sun center) & leading edge
γ :    Tilt Angle κ = a/r :  Aspect Ratio
Φ :  Longitude θ : Latitude

Start GUI of  Raytracing Code with prepared images

1x COR2A, 1x COR2B, 1x EUVI-A, 1x EUVI-B

Format image for Display

2x COR2 images --> 1x Diff. Image

Φ :  Longitude θ : Latitude1x COR2A, 1x COR2B, 1x EUVI-A, 1x EUVI-B

Getting ResultsGCS Modeling with Science/Beacon data
GCS-Parameter Value*

1. Set all Parameters to Zero and Height
to ≈10 rsun.

2. Adjust Longitude, Latitude and Height

GCS-Parameter Value*
Carrington Lon. [deg] 177.8
Heliosph. Lat. [deg] -17.3

Direction
Velocity

Expansion

2. Adjust Longitude, Latitude and Height
until a good visual match is achieved.

3. Fit Aspect Ratio to describe the spatial
extension of the CME.

Heliosph. Lat. [deg] -17.3
Tilt Angle [deg] 8.4
Height [r_sun] 14.4

CME 
Forecast at

Earth (ENLIL)

Generating several fits in a time sequence allows speed

extension of the CME.
4. Then adjust the Half Angle and Tilt

Angle to complete the Fit.

Aspect Ratio [--] 0.3
Half Angle [deg] 20.4

Alert at
AFFECTS 

website

Generating several fits in a time sequence allows speed
determination and CME evolution for a better CME forecast.
*Since the fits are done by hand they exhibit the modeler‘s
subjective understanding of the CME and depend on his

Control EUVI-A/B COR2-A/B COR2-A/B 
Panel at 195 Å fit with fit with subjective understanding of the CME and depend on his

experience.
Panel at 195 Å fit with fit with

science data beacon data

References: Contact details:References:
 IDL:  www.exelisvis.com
 SSW: www.lmsal.com/solarsoft/ssw_install_howto.html
 NRL: http://sharpp.nrl.navy.mil/cgi-

bin/swdbi/secchi_flight/img_short/form

Contact details:

Eckhard Bosman
Institut for Astrophysik, Göttingen, Germanybin/swdbi/secchi_flight/img_short/form

 GCS-Tutorial: 
http://secchi.nrl.navy.mil/synomaps/scraytrace/dobo/example
s.html#tutrtsccguicloud

 Thernisien,Vourlidas,Howard: Forward Modeling of CMEs 
using STEREO/SECCHI Data, Solar Phys. (2009), 256: 111-130

Institut for Astrophysik, Göttingen, Germany
Phone: +49551395062
Email: ebosman@astro.physik.uni-goettingen.de

using STEREO/SECCHI Data, Solar Phys. (2009), 256: 111-130
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3. Installation of SolarSoft Database

Since launch of the STEREO twin spacecraft in October 2006, 1071 large-scale flux-rope like
CMEs were identified in STEREO/SECCHI/COR2 observations between January 2007 and
December 2011. This presentation illustrates how the 3D structure of typical flux-rope like 3. Installation of SolarSoft Database

SSWDB: www.lmsal.com/solarsoft/sswdb_install.html
4. Setting SSW Environment for IDL  (described here [*])
5. Start IDL with SSW:

December 2011. This presentation illustrates how the 3D structure of typical flux-rope like
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other models.

Data AcquisitionCME Detection Data Acquisition
Websites:

CME Detection
1. Detection of CME on 12.03.2011 in COR2 synoptic movies at: Websites:

SCC: Solar Science Center @NASA
http://stereosc.nascom.nasa.gov/data/ins_data/secchi/L0/a/seq/cor2/
Science Data

1. Detection of CME on 12.03.2011 in COR2 synoptic movies at:
http://secchi.nrl.navy.mil

2. UTC Time t without CME:
Science Data

http://stereo-ssc.nascom.nasa.gov/data/beacon/ahead/secchi/cor2/
Beacon Data

2. UTC Time t0 without CME:
2011-03-11 @ 20:08:15
UTC Time t1 with CME: Beacon Data

NRL: Naval Research Laboratory, STEREO - Payload Operation Center
http://sharpp.nrl.navy.mil/cgi-bin/swdbi/secchi_flight/img_short/form

UTC Time t1 with CME:
2011-03-12 @ 05:08:15
(for Beacon-Data) http://sharpp.nrl.navy.mil/cgi-bin/swdbi/secchi_flight/img_short/form

Science and Beacon Data3. Required Data:
t0 : 3x COR2A, 3x COR2B FTS files 1x EUVI-A, 1x EUVI-B FTS file0

t1 : 3x COR2A, 3x COR2B FTS files 1x EUVI-A, 1x EUVI-B FTS file

Data Processing - Overview
For Modeling with Science and/or

GCS Model Edge-
on

Face-on
Edge-on

For Modeling with Science and/or
Beacon data a Tutorial is available on:
http://secchi.nrl.navy.mil/synomaps/scray

Model Parameter and Electron
density distribution:

Importing /Reading in of FTS files

6x COR2A, 1x EUVI-A 6x COR2B, 1x EUVI-B

http://secchi.nrl.navy.mil/synomaps/scray
trace/dobo/examples.html#tutrtsccguicloud
(with IDL Code example)

2α : Angle between both legs
h :   Height of the legs
a :   Radius of cross-sectionFormat image for Display

Processing Images with secchi_prep.pro Routine

3x COR2 (pol. Bright) --> 1x COR2 (tot. Bright)

Howard, Thernissien

and Vourlidas, 2006

GUI of Raytracing Code:

a :   Radius of cross-section
hfront : Distance between O (sun center) & leading edge
γ :    Tilt Angle κ = a/r :  Aspect Ratio
Φ :  Longitude θ : Latitude

Start GUI of  Raytracing Code with prepared images

1x COR2A, 1x COR2B, 1x EUVI-A, 1x EUVI-B

Format image for Display

2x COR2 images --> 1x Diff. Image

Φ :  Longitude θ : Latitude1x COR2A, 1x COR2B, 1x EUVI-A, 1x EUVI-B

Getting ResultsGCS Modeling with Science/Beacon data
GCS-Parameter Value*

1. Set all Parameters to Zero and Height
to ≈10 rsun.

2. Adjust Longitude, Latitude and Height

GCS-Parameter Value*
Carrington Lon. [deg] 177.8
Heliosph. Lat. [deg] -17.3

Direction
Velocity

Expansion

2. Adjust Longitude, Latitude and Height
until a good visual match is achieved.

3. Fit Aspect Ratio to describe the spatial
extension of the CME.

Heliosph. Lat. [deg] -17.3
Tilt Angle [deg] 8.4
Height [r_sun] 14.4

CME 
Forecast at

Earth (ENLIL)

Generating several fits in a time sequence allows speed

extension of the CME.
4. Then adjust the Half Angle and Tilt

Angle to complete the Fit.

Aspect Ratio [--] 0.3
Half Angle [deg] 20.4

Alert at
AFFECTS 

website

Generating several fits in a time sequence allows speed
determination and CME evolution for a better CME forecast.
*Since the fits are done by hand they exhibit the modeler‘s
subjective understanding of the CME and depend on his

Control EUVI-A/B COR2-A/B COR2-A/B 
Panel at 195 Å fit with fit with subjective understanding of the CME and depend on his

experience.
Panel at 195 Å fit with fit with

science data beacon data

References: Contact details:References:
 IDL:  www.exelisvis.com
 SSW: www.lmsal.com/solarsoft/ssw_install_howto.html
 NRL: http://sharpp.nrl.navy.mil/cgi-

bin/swdbi/secchi_flight/img_short/form

Contact details:

Eckhard Bosman
Institut for Astrophysik, Göttingen, Germanybin/swdbi/secchi_flight/img_short/form

 GCS-Tutorial: 
http://secchi.nrl.navy.mil/synomaps/scraytrace/dobo/example
s.html#tutrtsccguicloud

 Thernisien,Vourlidas,Howard: Forward Modeling of CMEs 
using STEREO/SECCHI Data, Solar Phys. (2009), 256: 111-130

Institut for Astrophysik, Göttingen, Germany
Phone: +49551395062
Email: ebosman@astro.physik.uni-goettingen.de

using STEREO/SECCHI Data, Solar Phys. (2009), 256: 111-130



Space	  Weather	  
App	  Poster	  
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Sample	  Forecast	  for	  Individuals	  	  

SMS	  Aurorae	  Test-‐Service	  	  
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Space	  Weather	  App	  -‐	  Demo	  	  
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Second$General$Mee1ng$

Growing'Customer'Base:'
Subscribers'to'Space'Weather'Products'and'Services'

Growing	  Number	  of	  End	  Users	  (e.g.,	  NMA,	  Axio-‐Net,	  Fugro,	  
etc.)	  and	  feedback	  (e.g.,	  AFFECTS	  User	  WS)	  	  



Subscribers	  	  
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International and U.S. Subscribers to NOAA's  
Space Weather Products 

International Subscribers 
U.S. Subscribers 

Interna/onal'and'U.S.'Subscribers'to'
NOAA’s'Space'Weather'Products'
'



SWx	  Customers	  (A	  Sample)	  	  
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SWx$Customers$(A$Sample)$
Airlines Surveying and Mapping Electric Power Satellites 
Aer Lingus AE & E Trucking, Etc., LLC Allegheny Power Lucent Technologies 
Air Canada AEI-CASE Engineering Ameren Corporation AeroMap U.S. 
Air China Airmag Surveys Bechtel Nevada Aerospace Corporation 
Air Europa Associated Engineers, Inc Bonnevill Power Administration Alcatel Space 
Air Line Pilots Association Athens Group (oil & gas) Central Maine Power American Space Culture Foundat 
Air New Zealand Baker Hughes (drilling) Cleco Power LLC AMSAT-France 
AirMed Inc. Banks Engineering Dayton Power & Light Co. AT&T 
Airservices Australia Barr Engineering Co. DOE Western Area Power Admin. Ball Aerospace 
Alaska airlines Bennett DOMINION NUCLEAR CT Boeing 
Allied Pilots Association Black Hawk County Engineer Dominion Virginia Power Canadian Space Agency 
ALPA Japan Carver County Survey Office Elk Valley Coal Corona Space Surveillance Centre  
American Airlines Christopher B Burke Eng Ltd. Entergy Corp. DigitalGlobe 
American Eagle airlines Clarida Engineering Co. EnvaPower Echostar 
American Trans Air Consulting Engineer FirstEnergy Falcon Reconnaissance Systems 
Boeing / Flight Test DGR Consultants Fugro Chance Inc General Dynamics C4S 
British Airways Diamond Offhore Drilling, Inc. Maine Public Service Company Inmarsat 
Bushmail Earth Energy Consulting Manitoba Hydro Intelsat 
Cathay Pacific Airway Eastern Topographics N E Arizona Energy Servs Co ITT Space Systems Division 
Continental Airlines Excel Geophysics Nathaniel Energy Corporation Japan Aerospace Exploration Agency 
Emirates Geoconsultants, Inc. NB Power L-3 Communications 
FedEx GeoLogic Solutions, Inc. New Brunswick Power Lockheed Martin 
German ALPA GlobalSantaFe Drilling Co. New York Independent System Operator Loral Skynet 
Icelandic ALPA GRW Aerial Surveys, Inc. New York Power Authority Mabuhay Satellite Corporation 
Irish Aviation Authority Halcyon Exploration Company Northeast Utilities Malin Space Science Systems, Inc. 
Jet Aviation Business Jets J. D. Barnes Ltd. (survey) Ohio Valley Electric Corporation NAVSAT Info 
korean air Johnson Engineering PJM Interconnections LLC New Skies Satellites 
Lufthansa Jones, Wood & Gentry, inc PSEG Nuclear LLC NG Space Technology 
Lufthansa Cargo marine R/D Survey Puget Sound Energy North Star Data 
Northwest Airlines NC Geodetic Survey Soreq NRC Northrop Grumman 
Oslo Lufthavn AS Nexen Inc. (oil) Swedish Geological Survey Oceaneering Space Systems 
Qantas Airways NOVA Engineering & Consulting, Int'l. Texas-New Mexico Power Omnistar, Inc. 
Raytheon Aircraft Co. NYS Professional Engineer Transpower NZ Ltd ORBCOMM 
SCTA Old Dominion Freight Lines US NRC Orbital Sciences Corp 
SkyWest Airlines Olson Trucking We Energies PT Asia Cellular Satelitte 
Sun Country airlines Oxy (oil & gas) Western Area Power Admin. Raytheon 
Sundt air (Norway) Pape-Dawson Engineering Rockwell Collins, Inc. 
Swales Aerospace PGS Onshore SES Americom 
United Airlines Planning Consultants, Inc. SES ASTRA 
APLA, Argentina Portland Natural Gas Transmission  Sirius Satellite Radio 
ATA Airlines Raymac Surveys Skyway, Inc. 
NetJets Schlumberger Drilling & Measurements Space Engineering Development 
North American Airlines Seelye Space Imaging 

• Every Major Airline (world wide) 
• Every Major US Power Company 
• Every Major Satellite Company (world wide) 
• US Federal Agencies 

• Department of Defense. 
• NASA 
• Department of Energy 
• Department of Homeland Security 
• Federal Aviation Administration 

• 32,000 Specific Customers 
• 15 – 20 Million Web Hits a day 



Coopera;on	  with	  other	  projects	  (1/3)	  

•  Forecast	   of	   solar	   wind	   speed	   and	   geomagne;c	   ac;vity	  
(UGOE	   with	   UGraz	   COMESEP	   team	   (M.	   Temmer,	   A.	  
Veronig).	  

	  
•  ESA	  SN-‐II	   study	  –	   Implementa;on	  Design	  Study	  of	  Space	  

Weather	  Instruments	  (UGOE,	  Astrium	  Satellites).	  

•  ILWS	   (UGOE	   with	   D.	   Odstrcil	   as	   PI,	   ENLIL	   data	   driven	  
modeling).	  

•  NRI	  NASU-‐NSAU	  in	  “Resonance”	  (Russia)	  project	  through	  
forecast	  of	  ULF	  geomagne;c	  pulsa;ons	  and	   in	  “Ionosat”	  
project	  (Ukraine).	  	  
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Coopera;on	  with	  other	  projects	  (2/3)	  

•  Partners	  follow	  interna;onally	  shared	  data	  and	  model	  
strategy	  (ESA-‐ESTEC,	  Korean	  RRA,	  Rosh	  Hydromet,	  UK	  
Met	  Office,	  RWC	  Tokyo,	  UK	  Met	  Office,	  	  Australia	  IPS).	  

•  Defini;on	  of	  an	  EUV-‐TEC	  index	  for	  use	  in	  the	  FSI	  (FHG	  
with	  University	  of	  Leipzig).	  

•  Analysis	  of	  EUV	  data	  products	  (FHG	  with	  LASP,	  Boulder	  -‐	  	  
Space	  Environment:	  SDO,	  California,	  UCL:	  SOHO/SEM	  -‐	  
PMOD,	  CH),	  LATMOS.	  

•  Inves;ga;on	  of	  magne;c	  connec;on	  oinfluence	  on	  SEPn	  
events	  (UGOE	  in	  eHEROES	  consor;um).	  
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Coopera;on	  with	  other	  projects	  (3/3)	  
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•  Increase	  of	  storm	  warning	  ;me	  and	  impact	  mi;ga;on	  

(UGOE	  in	  DLR,	  ESA	  Solar	  Sail	  WG).	  



NRT	  Forecast	  
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Ideas	  for	  exploita;on	  and	  way	  forward	  
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Space	  weather	  is	  global	  and	  therefore,	  requires	  global	  
par;cipa;on	  and	  coordina;on	  to	  address	  the	  growing	  
needs	  of	  customers	  and	  the	  services	  they	  require.	  Future	  
projects	  shall	  therefore	  address:	  	  
	  
•  Test-‐bed	  studies	  to	  improve	  and	  further	  validate	  the	  developed	  

space	  weather	  early	  warning	  system	  and	  its	  services	  and	  products	  
with	  emphasis	  on	  data-‐driven	  modelling.	  	  	  

•  Development	  of	  the	  prototype	  space	  weather	  early	  warning	  system	  
into	  a	  long-‐term	  opera;onal	  facility	  and	  support	  of	  the	  ESA	  SSA	  
program,	  including	  interna;onal	  collabora;ons.	  

•  Op;misa;on	  of	  the	  services	  and	  products	  for	  the	  end	  users,	  
scien;fic	  community	  and	  general	  public	  and	  for	  use	  in	  future	  space	  
weather	  projects	  and	  missions.	  




