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Introduc8on	  

•  OPTIMAP	  =	  Opera8onal	  Tool	  for	  Ionosphere	  

Mapping	  and	  Predic8on	  

	  

•  Project	  of	  German	  Space	  Situa8onal	  Awareness	  

Center	  aiming	  at	  providing	  advanced	  predic8ons	  of	  

ionospheric	  VTEC	  condi8ons	  in	  near	  real-‐8me	  up	  to	  

several	  days	  in	  advance	  

	  
	  



Introduc8on	  

	  
•  Project	  partners:	  

	  
	  German	  Space	  Situa8onal	  Awareness	  Centre	  (WRLageZ),	  

Uedem,	  Germany	  
	  

Centre	  for	  Geoinforma8on	  of	  the	  German	  Armed	  Forces,	  	  
(ZGeoBw),	  Euskirchen,	  Germany	  

	  
German	  Geode8c	  Research	  Ins8tute(DGFI),	  Munich,	  Germany	  -‐

Center	  of	  Geode8c	  Earth	  System	  Research	  (CGE)	  
	  

Georg-‐August-‐University	  GöTngen,	  GöTngen,	  Germany	  -‐	  
Ins8tute	  for	  Astrophysics	  

	  



Introduc8on	  

Ionospheric	  Key	  Parameters	  



Introduc8on	  

Solar Variability 

Ionosphere 
Signal	  disturbances	  in	  form	  of	  	  

frequency	  dependent	  diffrac8on	  

60	  km	  	  –	  	  1000	  km	  



Einführung	  

Solar Variability 

60	  km	  	  –	  	  1000	  km	  

Ionosphere 

•  Key	  Parameters	  characterising	  
ionospheric	  condi8ons	  

	  
-‐	  Electron	  density	  profile	  for	  
characterising	  the	  ver8cal	  electron	  
density	  distribu8on	  N↓e	  
	  
-‐	  Ver8cal	  total	  electron	  content	  /
VTEC)	  derived	  through	  integra8on	  
	  	  



Introduc8on	  

Variability	  of	  ver8cal	  total	  electron	  content	  as	  
func8on	  of	  horizontal	  posi8on	  and	  8me	  

Electron	  density	  -‐Tomography	  as	  func8on	  of	  horizontal	  
posi8on	  and	  height	  between	  100	  and	  1000	  km	  at	  t	  =	  
14:00	  UT	  Io
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Solare Variability 

Ionosphere 

60	  km	  	  –	  	  1000	  km	  



Key	  solar	  ac8vity	  data	  sets	  and	  
scien8fic	  analysis	  methods	  
used	  for	  OPTIMAP	  forecasts	  



OPTIMAP	  processed	  solar	  data	  



OPTIMAP	  processed	  solar	  data	  



OPTIMAP	  processed	  solar	  wind	  data	  



Analysis	  methods	  

Which direction 
does the CME go? 
Will it miss? 

How fast is the 
CME? When will it 
arrive at Earth and 
with which -Bz ? 

ACE  gives 15-30 mins  
premonition time 

STEREO satellites provide 3D-view 



Analysis	  methods	  

E.	  Bosman,	  J.	  Hinrichs	  



Analysis	  methods	  



AFFECTS	  Services	  



Input	  for	  Forecast	  

A.	  Pluta	  



L1	  solar	  wind	  measurements	  

M.	  Venzmer	  



Analysis	  methods	  

•  Minimum variance analysis of in-situ data (M. Venzmer)	  



Summary	  and	  Outlook	  


