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A. SCIENTIFIC BACKGROUND

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

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].
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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
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B. CASE STUDY: MARCH 2012 EXTREME EVENTS / GREECE

FOCUS: 9/ 3 Extreme Event: 2012-03-04 00h - 2012-03-17 24h
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T | Geolectric Flel-d-l (V/ ) Data by C. Kourfidis & N. Kastelis
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MdptNng... ydoaptng — Bpoxég, kpvo
KOl KHKKOKOIpIol 0€ OAN TN Xwpo

I LT u ATTaYOPEUTIKG aTTéTTAOU Adyw

KaKokaipiag, Znuepa 13 Mapriou

Maopei va prujxe 1) Avorkn, ©0t600, 0 Ka1PSS Paiveral
Srampeitar oe yeypovidnka exixeda.
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Potential Gradent (Vim)
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March <€01< Temperature Departures
CMIP5 Ensemble Projection
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by Chris Dolce, weather.com Meteorologist

(MODIS) instrument on the Terra

Contiguous U.S., Temperature, March
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12-23 March

Was this extreme March 2012 U.S. heatwave event anticipated?

“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”.

The question: Randmness or

a correlation between space & atmospheric
extreme events?

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



Temperature anomalies

25 15 05 _»D: +1.5 l2.5
Meonthly Ancmaly in Degrees Celsius

ines outline areas that were cooler than seasonal norms; solid lines outline areas that were warmer

an seasonal norms. Each contour represents one degree Celsius, starting at —0.5 and +0.5 degrees C.

The March map of temperature anomalies shows that

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

IS NOT an unusual phenomenon!!!



D s 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

e v
Tt @8 Barthe's Clinunte

(during special S.M.CI conditions) (( ) ) _

_ )

via a non-linear process.



GENERAL CONCLUSIONS -2

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

in the presence
High Pressure
Golf southward Stream

(Positive NAO index)

The Historic March 2012 Heat Wave: A Meteorological Retrospective | Figure 2.3 indicates the average 850 mb wind

vector anomaly throughout the period of the
Samantha Borth, Valparaiso University ‘12 heat wave. The arrow indicates the placement

Richard Castro, NWS Chicago http:/Awww.crh.noaa.gov of the southerly low level jet.



CORRELATION OF
SPACE - METEOROLOGICAL
EVENTS

Already in ancient Greece, around 400 B.C., Meton observed sunspots (Hoyt and Schatten, 1997),

After twenty years of solar studies he came to the conclusion that high solar activity, 1.e. high
mumber of sunspots, is asso 1';1[{*111"1[11 wet weather in GreeceJToday the observations of Meton

could have heen associated with the changes of the North Atlantic Oscillation (NAO) (Hurrell
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FINAL CONCLUSION:
Strong evidence of Correlation between
Big CME / superstorm /
Atmospheric variations

(non-linear fast processe(s)?)
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