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Introduction
‐ The day‐to‐day variabilities of the EEJ under auroral activity and quiet conditions ‐
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Introduction
‐ The seasonal characterizations of the EEJ in the Brazilian sector ‐
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Introduction
‐ The transition from day to night‐time (pre‐reversal electrodynamic enhancement) ‐
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E-region during sunset in the Brazilian sector. Annales Geophysicae, Toulouse, 24(1-7), p. 1617-1623.
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Introduction
‐ Climatology of GW‐induced electric fields in the equatorial E region ‐
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Introduction
‐ The anomalous conductivity effects on the EEJ electric fields ‐

MCT / INPE / CEA / DAE - IONO - Clezio Marcos De Nardin - clezio.denardin@.inpe.br
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fields at the dip equator and anomalous conductivity effects. Advances in Space Research, 51, p.1857.1869.
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Introduction
‐ The anomalous conductivity effects on the EEJ electric fields ‐
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Methodology
‐ About the data selection and analysis ‐
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For the present study:

1. we have selected coherent VHF backscatter radar data collected 
2. during geomagnetically quiet days (Kp ≤ 3) only, 
3. covering the year from 2001 through 2010, 
4. collected in the Brazilian dip equator. 
5. We estimate the vertical component of the electric field (Ez) 

and the zonal component of the electric field (Ey).
6. The diurnal variation of these quantities was then evaluated 

considering the solar activity during the last solar cycle.
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Methodology
‐ The RESCO radar ‐
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Methodology
‐ Power Spectra  ‐
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TYPE 1:
• Two-stream instability;
• Velocity close to the ion-acoustic speed (360 m/s);
• Narrower and with higher amplitude spectrum; and
• Observed in the upper part of EEJ scattering region.

TYPE 2:
• Gradient drift instability;
• Velocity proportional toEB/B2;
• Broader and with smaller amplitude spectrum; and
• Observed in the lower part of EEJ scattering region.
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Methodology
‐ The basic processing  ‐
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Methodology
‐ The electric field computing  ‐
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Methodology
‐ The F10.7 solar flux from 2001 to 2010  ‐
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We have used the F10.7 solar flux 
[10−22 W m−2 Hz−1] which is the 
electromagnetic solar emission at 
 = 10.7 cm (2.8 GHz). 

The daily averaged F10.7 is a solar 
index, and provides a proxy to the 
solar ultraviolet radiation flux, 
responsible for most of the 
photoionization of the ionosphere. 

In the period of high solar activity 
(2001-2002) the F10.7 index was 
greater than 150 during most of 
the radar soundings, sometimes 
picking 250

In 2003, there was a decrease and 
the F10.7 index values ranged 
between 100 and 150. 

From 2006 up to 2010, the F10.7 
index decreased below 100.
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Methodology
‐ The magnetic field‐aligned‐integrated conductivity model ‐
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DEPENDENCES:
 It runs for American sector 
 F10.7 Solar flux dependent 
 ap index
 Collision frequencies by Schunk e Nagy 

(2000)
 IRI-2007, MSIS-2000, IGRF-11

ALGORITHM:
1) Anisotropic Factor
2) Doppler Velocity 
3) Electron Velocity 
4) Ez computations
5) Local conductivities estimate
6) Field-line integrated conductivities estimate
7) Ey computations
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Methodology
‐ Model results examples ‐
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Methodology
‐ The influence of the different models in the electric field  ‐
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Table 1. Error estimating the Ey and Ez, with artificial 10%-error simultaneously introduced to the 
quantities provided from the MSIS-2000, IGRF-11 and IRI-2007 models for four range-heights.
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Results and Discussions
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AFTER: Moro, J. (2015). Variações longitudinais dos campos elétricos do eletrojato equatorial no setor americano, Doutorado em Geofísica 
Espacial, Instituto Nacional de Pesquisas Espaciais, INPE, Brasil, p. 141. (sid.inpe.br/mtc-m21b/2015/01.28.15.49-TDI)
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‐ The Ey and Ez diurnal variations  ‐

Ey 

These graphs showed that Ey ranges from 
0.19 to 0.35 mV/m between the 8 and 18 h 
(LT) in the Brazilian sector, and seems to 
have a small dependency with the solar 
activity.

We are not able to clearly identify the 
influence of the solar activity in its diurnal 
variation, independent of the height, 
except at 110.3 km at high solar activity 
when we have considerable data 
dispersions. 
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Results and Discussions
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‐ The Ey and Ez diurnal variations  ‐

Ez

It is notable that it is more intense during 
high solar flux, especially in the morning 
hours from 9 h and 13 h over all range-
heights. 

The Ez ranges from 4.65 to 10.12 mV/m 
and offers a more pronounced dependency 
is observed.



High

Avg.

Low

F10.7 range Height

19

Results and Discussions
‐ The Ey and Ez average ‐
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AFTER: Moro, J. (2015). Variações longitudinais dos campos elétricos do eletrojato equatorial no setor americano, Doutorado em Geofísica 
Espacial, Instituto Nacional de Pesquisas Espaciais, INPE, Brasil, p. 141. (sid.inpe.br/mtc-m21b/2015/01.28.15.49-TDI)

We observe:

• A positive gradient of Ey with height for low 
and average solar activity analyzing the daily 
average Ey, but not during high solar activity. 

• A negative gradient of Ez irrespective the 
solar activity

• A proportional dependence of the Ez with the 
solar activity is clearly observed, in all the 
range heights.

• Ey increases at the lower portion of EEJ 
(below 105-107 km) and decreases in the 
upper portion (above 107 km) as the F10.7 
increases,

• A tentative explanations: the solar flux F10.7 
causes an increase ionization which leads to 
an increase of electron density causes an 
increase in Ey lower portion of EEJ, and 
reduces Ey at the top, as per our IRI-2007 
analysis on the electric field computation
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Summary
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 We were not able to clearly identify the influence of the solar activity in its diurnal 
variation of the Ey, while Ez is notable more intense during high solar flux, especially in 
the morning hours from 9 h and 13 h over all range-heights.

 We observe a positive gradient of Ey with height for low and average solar activity 
analyzing the daily average Ey, but not during high solar activity. The gradient of Ez
remained negative irrespective the solar activity and a proportional dependence of the 
Ez with the solar activity is clearly observed, in all the range heights.

 We also identify that the Ey increases at the lower portion of EEJ (below 105-107 km) 
and decreases in the upper portion (above 107 km) as the F10.7 increases, and a 
tentative explanations was presented in terms of the increase in the solar flux F10.7 
causes an increase ionization which leads to an increase of electron density causes an 
increase in Ey lower portion of EEJ, and reduces Ey at the top, as per our IRI-2007 
analysis on the electric field computation.

 In conclusion, the zonal electric field, which normally ranged from 0.19 to 0.35 mV/m 
between the 8 and 18 h (LT) in the Brazilian sector, presented a small dependency with 
the solar activity. The vertical electric field, which normally ranges from 4.65 to 10.12 
mV/m, presented a more pronounced dependency, although. But, we see no appreciable 
dependence in the amplitude of the electrical field at the E region range-heights 
investigated.
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