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IntroducCon	
  to	
  the	
  project	
  

Summary	
  of	
  space	
  weather	
  
effects	
  on	
  the	
  terrestrial	
  
environment.	
  	
  
Courtesy:	
  NASA.	
  



Status	
  of	
  Solar	
  AcCvity	
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History	
  of	
  Solar	
  Superstorms	
  –	
  Magnitude	
  not	
  
dependent	
  on	
  Sunspot	
  Number	
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Storms	
  with	
  Kp	
  (eq.	
  aa,	
  DSt	
  amplitudeds)	
  g.e.	
  9	
  and	
  extended	
  Cme	
  intervals	
  
of	
  Kp	
  g.e.	
  8-­‐	
  	
  	
  



IntroducCon	
  to	
  the	
  project	
  

Sketch	
  of	
  a	
  coronal	
  mass	
  ejecCon	
  propagaCng	
  towards	
  Earth.	
  Courtesy:	
  NASA.	
  



Storms	
  tracked	
  to	
  Earth	
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MulCpoint	
  observaCons	
  

SDO, Proba2, ISS 

Solar Irradiance, 
Solar Wind, 

CMEs, SEPs 



AFFECTS	
  Workflow	
  



Selected	
  DisseminaCon	
  AcCviCes	
  in	
  PY2	
  4/5	
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iphone/ipad	
  
Apps:	
  
The	
  3D	
  Sun;	
  The	
  Sun	
  

Viewer;	
  ACE-­‐Daten	
  

SWACI	
  is	
  part	
  of	
  NASA	
  

Space	
  Weather	
  Apps	
  



Welcome	
  to	
  the	
  
AFFECTS	
  2nd	
  
General	
  MeeCng	
  
and	
  associated	
  
User	
  Workshop	
  	
  



AFFECTS	
  Project	
  Goals	
  	
  
-­‐	
  Timeline:	
  1st	
  March	
  2011	
  unCl	
  28th	
  February	
  2014	
  	
  
	
  

•  State	
  of	
  the	
  art	
  analysis	
  and	
  modeling	
  of	
  the	
  Sun-­‐Earth	
  chain	
  
of	
   effects	
   on	
   the	
   Earth's	
   ionosphere	
   and	
   their	
   subsequent	
  
impacts	
  on	
  communicaCon	
  systems	
  

•  QuanCtaCve	
   and	
   Cmely	
   (advanced)	
   forecast	
   -­‐	
   based	
   on	
  
mulC-­‐point	
   space	
   observaCons	
   complemented	
   by	
   ground-­‐
based	
  measurements	
  of	
   auroral	
   electrojet	
   and	
   ionospheric	
  
acCvity	
   -­‐	
   of	
   	
   the	
   relevant	
   space	
   weather	
   effects	
   on	
   the	
  
ionosphere	
  

•  Provision	
   of	
   Europe’s	
   first	
   advanced	
   early	
   warning	
   and	
  
space	
  weather	
  prototype	
  forecast	
  system	
  to	
  help	
  European	
  
c i C zen s	
   m iCga t e	
   s pa ce	
   wea the r	
   impac t s	
   on	
  
telecommunicaCon	
  and	
  -­‐navigaCon	
  systems	
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AFFECTS	
  Website	
  -­‐	
  www.affects-­‐fp7.eu	
  

•  Website	
  includes	
  Wiki	
  engine	
  

Provides	
  	
  
	
  
-­‐  3	
  monthly	
  AFFECTS	
  

Newslejer	
  

-­‐  PR	
  Material	
  (Trailer,	
  press	
  
releases,	
  meeCng	
  reports)	
  

-­‐  Weather	
  reports	
  and	
  alerts	
  
based	
  on	
  solar	
  acCvity	
  
analysis	
  

-­‐  Links	
  to	
  partner	
  sites	
  and	
  
other	
  useful	
  resources	
  



Selected	
  DisseminaCon	
  AcCviCes	
  in	
  PY2	
  5/5	
  –	
  
Forecast	
  for	
  Media	
  and	
  Individuals	
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RSS	
  Feeds	
  available	
  at	
  AFFECTS	
  
homepage	
  



AFFECTS	
  provides	
  space	
  weather	
  warnings	
  to	
  
infoNetwork	
  Media	
  Group	
  –	
  Official	
  collaboraCon	
  



Solar	
  Storm	
  on	
  June	
  7,	
  2011	
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ExtrapolaCon	
  
to	
  Earth	
  
M.	
  Venzmer	
  

ExtrapolaCon	
  
to	
  L1	
  

Geometrical	
  
Real	
  Time	
  
Modelling	
  

Onset	
  

Forecast	
  SchemaCcs	
  

Event	
  
Awareness	
  

GCS	
  
Thernisien,	
  NRL	
  	
   GeomagneCc	
  

indices	
  forecast	
  L1	
  predicCon	
  
Drag	
  models	
  or	
  

staCsCcs	
  

CAT	
  
Millward,	
  NOAA	
  

Auroral	
  
forecast	
  

CME	
  Real	
  Time	
  Forecast	
  -­‐	
  Jonas	
  Hesemann	
  



Onset	
   ExtrapolaCon	
  
to	
  Earth	
  
M.	
  Venzmer	
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Real	
  Time	
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indices	
  forecast	
  L1	
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Drag	
  models	
  or	
  

staCsCcs	
  

CAT	
  
Millward,	
  NOAA	
  

Auroral	
  
forecast	
  

CME	
  Real	
  Time	
  Forecast	
  -­‐	
  Jonas	
  Hesemann	
  



CME	
  DetecCon	
  
STEREO	
  B,	
  vCME	
  at	
  PA	
  270°	
  ~	
  1.500	
  km/s	
  

Sun	
  
150	
  Million	
  km	
  towards	
  Earth	
  	
  



IdenCficaCon	
  of	
  solar	
  Source	
  Region	
  
(near	
  „Post“Flareloops	
  at	
  S15	
  W01,	
  17:30	
  UT)	
  
SDO/AIA	
  (ler	
  30.4	
  nm,	
  right	
  19.3	
  nm)	
  



Visible	
  disk	
  and	
  sunspots	
  	
  
SDO/HMI	
  ObservaCons:	
  acCve	
  region	
  1520	
  



Strong	
  (Kp≥8-­‐)	
  geomagneCc	
  Storms	
  and	
  SR	
  
LocaCons	
  (1998-­‐2006)-­‐	
  W	
  preference	
  



ParametrizaCon	
  of	
  CME	
  DirecCon	
  of	
  ProppagaCon	
  
and	
  Speed	
  



MagneCc	
  Field	
  ConfiguraCons	
  of	
  CMEs	
  

Complex	
  cycle	
  n+1	
  of	
  Bothmer	
  &	
  
Schwenn	
  scheme	
  due	
  to	
  
proximity	
  of	
  two	
  bipolar	
  regions	
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