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A. SCIENTIFIC BACKGROUND

1. Current research

 Sun-Magnetosphere- Climate relationships
(S.M.CL-r) research is a topic of  increasing 
interest in the last 20 years. 

 Review by Grey et al. (2010) : ~350 references   
(1995-2010 )

 Investigations on Solar 

influences  to Earth reveal 

new important information



3. Most important S.M.CLr

results concern  11 year Solar 

Cycle correlations up to now*…

solar irradiance 

 open solar B-field flux

Geomagnetic Activity 

cloudy ( cosmic ray) 

as well as

Stratospheric changes

Sea  S. Temperature ( ~4 years delay) 

Polar temperatures & winds

[Grey et al., 2010 & references therein]

Quasi- biennial oscillation ( QBO)

[Labitzke, 1987; Labitzke and van Loon, 1988;

Labitzke et al., 2006]. 

*brief  review 

[Grey et al.,

2010] 



2. S.M.CL-r research: social applications
Separate natural –

anthropogenic

influences.

Improve Climate 

changes  - predictions 

Understand  / predict

Extreme weather events:

protect People’ health / life



The results of this presentation  
have been gained  because of…

Second Biggest Flare Of the Solar Cycle
(NASA SDO) http://www.nasa.gov/mission_pages/sdo/news/solar-activity.html

(March 7, 2012 CME) 

http://www.nasa.gov/mission_pages/sunearth/news/News030712-X1.5.html


…and a collaboration  
Dep. of Enviromental

Engineering

(Pr. K. Kourtidis).. 

first correlation 

 CME

Magnetospheric
activity

 Geolectric field 
disturbances

the days after the CME

(8-9.3.2012)
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Data by K. Kourtidis, N. Kastelis



Magnetospheric

ion bursts 
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B. CASE STUDY: MARCH 2012 EXTREME EVENTS / GREECE

FOCUS: 9 / 3

Flare

Southward 

IMF

CME

Kouloumvakos et al.,2014



Magnetospheric e- injection / precipitation in Ionosphere

9.3.2012
Injection event BData processing by D. Sarafopoulos
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Greece

Precipitation
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Cold Top Clouds

during main storm

MODIS Aqua data processing

by K. Kourtidis



Marchh Geolectric Field    (V/m)

Precipitation

March 9

Kp

ACE Energetic Ions 

Correlation (d. 8-9): Geo-Electric field / Precipitation / magnetic storm / electrons 

Data  by C. Kourtidis & N. Kastelis



GREECE, 

March 6-13, 2012  

effects

9. 3. 2012

Geolectric Field (V/m)

~3 h

Delay

(only)

Precipitation

Injection events



C. Then… 
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Historic Heat in North America 

Turns Winter to Summer
http://earthobservatory.nasa.gov/NaturalHazards/view.p

hp?id=77465

(MODIS) instrument on the Terra 



“A black swan most probably was observed in March

2012 (lest we forget 1910)…. Our current estimate of the

impact of GHG forcing is that it likely contributed on the

order of 5% to 10% of the magnitude of the heat wave

during 12-23 March… But there is always the

randomness”.

http://www.esrl.noaa.gov/psd/csi/events/2012/marchheatwave/anticipation.html

12-23 March

The question: Randmness or 

a correlation between space & atmospheric 

extreme events? 



The March map of temperature anomalies shows that

warmer-than-average temperatures occurred all over the

globe: across the contiguous United States, Canada, Mexico,

southern South America, the United Kingdom, Scandinavia,

northern Russia, and parts of southeastern Asia.

Temperature anomalies



Correlation between 

geomagnetic index Dst – Temperature 



Several big (Dst<-100nt) storms  between 1998 – 2015 show S.M.CL-relationship

is NOT an unusual phenomenon!!!



D. GENERAL CONCLUSION-1

The great CME / superstorm of March 2012 was followed by

a FAST (few hours) response  of 

TROPOSPHERE to the MAGNETOSPHERE 

(A sequence of physical events in GREECE)

Probably suggests that radiation

belt  electron precipitation

into the middle latitude atmosphere 

may create an excess ionization

(during  special S.M.Cl conditions)

via a non-linear process.



GENERAL CONCLUSIONS -2

The great CME / superstorm of March 2012  in NE 
USA/Canada was followed by

Good correlation (day) 

Dst (geomagnetic activity)–Surface 
Temperature in N.E. USA

in the presence

High Pressure

Golf southward Stream

(Positive NAO index)



http://www.crh.noaa.gov
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CORRELATION OF 

SPACE – METEOROLOGICAL   

EVENTS



FINAL CONCLUSION:

Strong evidence of  Correlation between 

Big CME / superstorm /

Atmospheric variations  

March 2012 

(     (non-linear fast processe(s)?)



ΞΑΝΘΗ

XANTHI

DEMOKRITOS

Thank you for your attention


