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The earth’s magnetic field supports the ionospheric plasma against gravity; a current
flows along the bottom of the ionosphere which is perpendicular to both g and B.
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Light Fluid

If the bottom of the ionosphere is vertically perturbed, the perturbation tends to block the
current flow and a charge builds up on either side. The resulting electric fields combined
with the background B tends to drive the plasma further upward where it initially went up

and downward where it initially went down




* Theory of Rayleigh-Taylor instability [Schunk and Nagy, 200
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easurement Technigues
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Variations of S4 and what it means
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L-band scintillation and VHF scintillation observations
ex during Nighttime: 2011-11-07
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Climatology: Diurnal and Seasonal Variation of S4 index

L-band Scintillation VHF Scintillation
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Climatology on directional Analysis : Spatial Distribution of irregularities
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Spatial distribution of irregularities and the ionization anomaly crests

IPP footprints over E. Africa for Day 001 Year 2011
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Spatial distribution of irregularities: A climatology

Y ear 2009 Year: 2010 :
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Seasonal variations in zonal plasma drifts
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|solating the drift patches from VHF raw data
Nighttime VHF patch drift velocity for March 2011

T

Nighttime VHF patch drift velocity for March 2011

Total no. of scintillation patches : 116

Drift velocity [m/s]




Merch Bquino:.  Year: 2011

]

Total no. of zcintilation patches : 116

- - [ 2]
=] a =]

Drift wed ocity [ms]

il

2100 o000
Laca tirme [hr]

Merch equinox.  Year: 2011

=1

% Occurrence of patches

a0
Sairtillation patch duration [rin]

June Solstice, Year: 2011

Total no. of scimilation patches T

Drift velocity [mis]

1600 21:00 00:0a 03:00
Localtime [hr]

June soldice. Year: 2011

06:00

S =]

o
= @

¥ Occurrence of patches

n

=

50 100 180
Scintillation patch duration [min]

March Equino::. ear: 2011

% | Ocoumence of Patches

0 100 150
Zonal Ezst-Wiest drift velocity of patches [mis]

harch Equinox  Year: 2011

o BB H

% Occurence of patehes
=]

o)

o

00 200 300 <00 500 600 700 200 9001000
Ezzt-West exdent of Sintill 2tion patches [kmn]

June solstice,  Year: 2011

[=]

n patches 3

- — [ (5]
=] =] = L5

i

% Occurrence of patches

0 50 10 140
fonal East-West drift velodty of pd ches [mi]

June solstice, Year: 2011

(=]

o
=

Vota| no.cf seintilation patehes : 54

— [
= o = h

Yoccurrence of patches

o

100 200 300 400 500 600 700 800 9001000
East- st extert of Sirtillation patches [km]

Drift velocity [mis]

=]

U4 Occurrence of patches

Drift velocity [m/s]

% occurence of patches |E|

5}
=

& =]

=]

[
=

—_
251

—y
=

Septerrber Equinox.  Year 2011
Total no. of sdirtillation patches 114

v 1800 2100 00:00 0300
Local time[hr]

Septerrber Equinox. Year: 2011

Total nai of scintilabon patches: 114

o

a0 100 140
Scintilation patch duration [rmn]

December solstice. Year: 2011
Total no. of seintlaton patches ;57

-

+
£
-
1+

1800 2100 0000 0300 DBOO
Local time [hr]

December solstice. Year: 2011

h

=]
(=)

50 100 150 200
Scintillation patch duration [min]

=]

Septarber Equinoy.  Year: 2011
Total no.jof scintillation patches; 114

= & =]

22

Y occurrence of patches

100 150 200
Zonal East\West drift velocity of patches [mis]
Septernber Equinox,  Year: 2011

Tota no:.ofs'cinﬁllatibn piatch'e 3 14'

b

=]

=]

4 Occurence of patches
o

o

100 200 300 400 500600 70200 2001000
Eadt-Wiect extertt of Sintillation patches [km]

December solstice. Year: 2011

% occurence of patches

0
0 a0 100 150 200
Zonal E ast-West drift velocity of patches [mis]

December solstice.  Year: 2011

Bl

L
=

=

o

% occurence of patches
[ay]

100200300400500600700800300000
EastWest extent of Sintdlation patches [km]




March equinox and December solstice: Post-midnight scintillation occurrence
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Latest Observations from a New Receiver: Developed by CRIRP

New receiver located i
University marked as
the map of Kenya

GPS Receivers in Ken
[,




What are our latest observations from the new receiver:

Pwani: 2014 S4 Index Pwani: 2014 gphi Index
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Post-midnight at L-band frequency: New observations
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What about the post-midnight background electron density during scintillation?
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ower spectral density for post-midnight and pre-midnight scintillation even

Satellite # 28 , Date: 20/10/2015

w
(=3

GPS_Raw_No28_201510200600.txt
T T T

L1-amp [dB]

1 ] | 1 1 1
01:15 01:30 01:45 02:00 02:15 02:30 02:45
Time [LT hour]
Power Power Spectral Density for Pwani PRN 28 on 2015-10-20
Tl T LA | T L |

Power/Frequency [dB/Hz]

j
0 01:.00 02:00 03:80
T-hr] Frequency [Hz]

GPS_Raw_No30_201510200200.txt
T T T

L1-amp [dB]

1 | 1
2200 2230 2300
Time LT hour]
Power Power Spectral Density for Pwani PRN 30 on 2015-10-19

=

dn
=

|
10°
Frequency [Hz]

Fower/Frequency [dB/Hz]

=

3
S




Errors in Precise Positioning due to ionospheric scintillation

Positioning errors in Dual
>ingle Frequency receiver Frequency reference receiver
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Summary

» Equatorial scintillation follows a regular diurnal and seasonal behaviors driven by
the formation of ionospheric plasma depletions few hours after local post-sunset hrs.

» The spatial locations of ionospheric irregularities (plasma depletions) that cause
scintillation are mainly with the proximity to the edges of the Equatorial lonization
Anomaly crest over the Kenyan region.

» The spatial distribution of scintillation events is important since it gives information on
the exact locations in the sky where scintillation is intense and can thus form a basis
for fore casting and now casting of scintillation occurrence.

» The occurrence of post-midnight scintillation without pre-midnight events particularly
during extremely magnetically quiet times reveals a possibility of ionospheric drivers
from the lower atmosphere (troposhere).

» The ionosphere-troposphere coupling thus needs further investigation with right data.

» The significance of phase scintillation in regard to mitigation of scintillation on GNSS
signals should be considered.




THE END

THANKS FOR LISTENING

ANY QUESTIONS?
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