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Dip  =  4.1   S  



IONOSONDE/DIGISONDE  
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Ilorin  daytime  (Ionosonde)  ionogram  at    
(a)  high  &    (b)  low  solar  activity  
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Ilorin  (Digisonde)  Ionogram    
(a)  daytime  and  (b)  nighttime  

Workshop  on  Science  Applications  of  GNSS  in  Developing  Countries,  11-­‐27  April  2012,  ICTP.  Trieste,  Italy  

(a) (b) 



Range  and  frequency  Spread  F  

Workshop  on  Science  Applications  of  GNSS  in  Developing  Countries,  11-­‐27  April  2012,  ICTP.  Trieste,  Italy  



Digisonde  Locations  
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GPS  RECEIVER  
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Seasonal  Effect  on  TEC  
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Average  Monthly  Sun  Spot  Number  2009-­‐2010  
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Solar  Cycle  Effect  
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Monthly  median  variation  TEC  and  H  (Jan-­‐April)  
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(a) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN JANUARY
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(b) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN FEBRUARY
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(c) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN MARCH
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(d) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN APRIL

 

 
MTEC MSqH



Monthly  median  variation  TEC  and  H  (May-­‐August)  
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(e) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN MAY

 

 
MTEC MSqH

1 3 6 9 12 15 18 21 24
0

5

10

15

20

25

LOCAL TIME (HRS)

M
T

E
C

 (
T

E
C

 U
N

IT
)

 

 

1 3 6 9 12 15 18 21 24
-10

0

10

20

30

40

50

M
S

qH
 (

nT
)

(f) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN JUNE
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(g) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN JULY
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(h) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN AUGUST
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Monthly  median  variation  TEC  and  H  (Sept-­‐Dec)  
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(i) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN SEPTEMBER
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(j) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN OCTOBER
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(k) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN NOVEMBER
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(l) MONTHLY MEDIAN VARIATION OF VTEC AND SqH IN DECEMBER
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MAGNETOMETER/MAGNETIC  STORM  
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Z,  D,  &  H  MAGNETIC  COMPONENT    
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Identification  of  Magnetic  Storm  Days  
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Days  with                                    Kp     
                                                                           
e.g.  
December  15  2006  storm  had  maximum  kp  =8    
                                                                                                                maximum  AP  =  94  
  
  AUGUST  4,  2010  storm  had  maximum  kp  =6    
                                                                                        Maximum  AP  =  49  



MAGNETIC  H  PARAMETER  AT  ILORIN  12-­‐18  DEC.  2006  
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DST  VS  TIME  (1-­‐9  AUGUST  2010)  
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Effect  of  initial  phase    
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Effect  of  main  phase    
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NmF2  and  hmF2  
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NmF2  and  B0  
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NmF2  &  TEC  
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Simultaneous  Effect  of  Magnetic  Storm  on  TEC  and  NmF2  
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Summary/Conclusions  

PARAMETERS  USED  
1.  NmF2:  Peak  electron  density  of  the  F2  layer.  
2.hmF2:  The  height  of  the  peak  electron  density.  
3.  B0:  The  thickness  parameter  of  the  layer  
4.  TEC  and  
5.  Magnetic  H  component.  
  
MAGNETIC  STORM  EFFECTS  
1.  The  morphology  of  NmF2,  hmF2,  B0  and  TEC  are  altered.    Changes  are  
not  limited  to  the  peak  parameters  alone.  

  
3.  B0  and  NmF2  are  negatively  correlated  on  both  quiet  and  disturbed  
days.  
4.  A  positive  correlation  exist  between  B0    and  hmf2    
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Thank  you  for  your  attention  
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