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I am glad to be here in this very sad anniversary
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• A. Coupling of the atmospheric electric circuit 
to earthquakes, lightning and the sun-earth 
environment

• B. The problem of concept and data 
integration within the Sun-Earth environment



222Rn and earthquakes
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The main driver for the observed energy 
release in atmosphere
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Barometric strain
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The map of barometric strain on 11 of March 2011. Green line –
zero deformation between the negative (red) and positive (blue) 
strain. Blue X – epicenter of Tohoku earthquakeBokov, 2011



For an area 1km X1km weather 
barometric strain 

• Patm Low 980- High 1020 
mbar

• => 980 gr-1020 gr /cm2
• => 9.8 Mtn-10.2 Mtn /km2

• => <=0.4 Mtn difference of L 
and H pressure systems, 
equals to weight of 40 cm 
water

PRESSURE
• 2 mbar diurnal
• 10-40 mbar L-H passages, 5-

10 d
• 10-20 mbar yearly
RAIN
• Average yearly rain @ 40oN 

around 80 cm, most of it in 
winter

• =>  1yr cycle, barometric 
strain comparable to L-H 
cycles



30 hPa geopot. height (a measure of 
mean T below 24 km, stratosphere)



Ionospheric irregularity over Katrina

Bondur et al., 2008a
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Results – EQ8, GREECE

Potential Gradient data
• Multiple bay-like reductions of the

PG was detected a couple of hours
and ~ 1,5 day before the EQ

• Similar to anomalies reported by
Mikhailov et al. 2004.

• Depth: 300 – 400 V/m
• Duration: 1-1.5 hours

Xanthi
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Results – EQ8, GREECE
Meteorological data
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Results – EQ8, GREECE
TEC spectral analysis
• Wave oscillations with periods

T=20 min of the TEC was also
detected two and one day prior
to the EQ:

• 13-14 UT two days prior to
the EQ

• 2.8-3.4 UT one day prior to
the EQ



Lightning
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Day from 20 October 1998

Specific Hum
idity (kg/kg)

r=0.91

Lightning Activity vs. Specific Humidity 
(300mb) +24hours  

26% SR change => 0.1 g/kg change

Price and Asfur (2006)



Flash date (E. Williams) and rainfall 
rate mm/yr (Virts et al. 2013)



Thunder days (Changnon, 1985) vs 
global T



Below some paper+pencil estimates of the time it 
takes for the global circuit to recycle the charges

• Earth surface charge = 2.5 X 10^5 C. 
• Lightning strike current = 2 X 10^4 A . Duration = 1 ms.
• 1 A = 1 C/s = 1mC / ms -> each lightning brings down 2 X 10^4 mC = 

20 C. 
• To bring down to Earth from the atmosphere charge equal to the 

Earth surface charge of 2.5 X 10^5 C, it would take 2.5 X 10^5 
C/20C = 12,500 lightning strikes. 

• With 50 lightning strikes occuring globally per second, in 
12,500/50=250 s = approx. 4 min a charge equal to the Earth 
surface charge is brought down to Earth (and since the Earth 
surface charge does not has a trend in the short-term, equal charge 
has to go from the Earth surface to the atmosphere in the same 
time). 



Q:

• If lightning rate has increased in the 20th

century but PG remained constant, 
• 1.where are the extra charges for lightning 

generated? ->in the troposphere
• 2.for charge conservation, extra CG+ and CG-

charges have to be equal
• Why is the Earth’s surface negatively charged?



Can earthquake 
generators interact with 

geomagnetic storms?
The March 7 2012 CME
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B. The problem of concept and data 
integration within the Sun-Earth 
environment



Vladimir Vernadsky
1863-1945

1912 – Lecture at the 
Russian Imperial Academy 
of Sciences  “On the 
gaseous breath of the 
Earth”

1926 – Wrote “Biosfera”

WWII – Wrote “Noösfera” 
(mindsphere): Man’s 
thought as a geological 
force (first Anthropocene
concept) 

Founders of the concept of 
Geospheres and their 
interaction

24
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AW-PG, CO2, WS και Τ2,5-Τ1,5 για το διάστημα 01 – 03/05/12 

Ανάλυση και 
Συμπεράσματα

Σχέση PG και CO2, O2

PG CO2

ΔΤ

WS



• Physical precursors of earthquakes – part of 
the system of geospheres interaction

• Physical precursors of earthquakes are 
continuation in atmosphere and ionosphere 
indicators of tectonic and seismic activity 

• Generalized precursor – Synergetic composite 
from results of multiparameter monitoring: 
Which parameters?
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SSC (Sudden Commencement 
Storm)

Action Title: “Atmospheric Electricity Network: coupling with the Earth System, climate and biological systems (ELECTRONET)”
Cost Action 15211

Disturbance storm time (Dst) index 
gives information about the strength 
of the ring current 



Mesosphere/Lower Thermosphere @70-100 km. Infrared radiation from NO, huge 
spike 8-10.3. Credit: NASA/SABER/TIMED



Ice Cloud Fraction From MODIS/TERRA
Ice clouds form usually @8-10 km ASL
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Atmospheric vertical electric field @ ground level
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PRESENTATION…

Day of 
March

Time (hrs)
Color: Standard deviation of PG



PG in Xanthi, NE 
Greece
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Plasmachemistry-Thermal interface
(S. Pulinets)

Radon activity Air ionization Ion’s hydration
Ion’s cluster growth

Latent heat release

Ground thermal
anomalies

Vertical thermal
convection

Formation of linear 
cloud anomalies

Formation of 
charged aerosol 

layers

Anomalous surface 
latent heat fluxes

OLR anomalies

Drop of relative 
humidity

Air temperature 
growth



Plasmachemistry-Electromagnetic 
interface

Radon activity Air ionization Ion’s hydration
Ion’s cluster growth

Air conductivity 
change/Anomalous 

EF generation

Ionosphere 
potential change

Vertical thermal
convection

Air pressure 
gradient

AGW generation

Convection 
current/EF field 

generation

Drop of relative 
humidity

Air temperature 
growth

Ionospheric anomalies

∆TEC anomaly
L’Aquila 2009

∆TEC GIM Central 
America EQ

(S. Pulinets)



03.20.2011 03.21.2011 03.22.2011

03.23.2011 03.25.201103.24.2011

Abnormal 
Hot Spots

LAIC model validation by technogenic radioactivity
Day time OLR anomalous map for March 20- 25 , 2011 over Fukushima NPP, Japan 

(S. Pulinets)



Strong effect of air ionization. Dry season.  
July 2004-2010

Natural fossil nuclear reactor, Oklo, Gabon Africa

Tsybulya, 2004
CHAMP satellite results

(S. Pulinets)



Ionization by thunderstorm 
discharges (Hurricane Katrina)



• More studies OR a different non-Cartesian 
approach are necessary to clarify the 
relationship between precursors, triggers and 
retarders?

• Which parameters to observe and how to 
integrate the observations?



This work was made possible by participating 
and interacting in the COST Action CA15211 
“Atmospheric Electricity Network: coupling 
with the Earth System, climate and biological 
systems-ElectroNET”, supported by the 
European Union COST (European Cooperation in 
Science and Technology) Program.
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