
Space-Space Tomography:
OSSE with GOX and Nadir sounder

���������	�
���
�
�������������������������
�����������	���������

������
�������������������
�������������������� ������



Content
• Introduction
• GOX Inversion
• TIP Inversion
• GOX+TIP Tomography
• OSSE of 3G_GOX+Nadir Sounder 

Tomography
• Conclusion
• El Niño La Niña
• The July 22 2009 Solar Eclipse



COSMIC LEO Satellite TBB Tx

Rx1
Rx2 Rx3

Rx4
Rx5

STEC



Ionospheric Tomography



Rx

Rx Rx

Rx
Rx

Rx

Rx

Rx
Rx

COSMIC satellite



GOX+TIP TomographyGOX+TIP Tomography
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The ionosphere simulated by IRI



Inversion with single GOX RO 
Initial Guess: 10000 #/cm3, uniform
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Inversion with ��,
-�����������������.�/�0"1%+#2�3�/�1%#2�
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TIP+TriG GOX inversion
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Conclusion

• GOX and TIP can be used to derive vertical 
structure and horizontal gradient of the ionospheric 
electron density, respectively.

• The GOX and TIP can be employed to construct a 
full space-based ionospheric tomography.

• The OSSE shows that a nadir sounder and 3G GOX 
RO are useful for probing fine 2-D structures of the 
ionosphere over remote and oceanic areas.



El Niño and La Niña

Walker Circulation
SOI and Nino3.4

Longitude-altitude view
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We begin with the correlation field between the interannual anomalies of SST and SLP in the global tropics as shown in Plate 1. 
Distinctively different correlation patterns are observed in the eastern and western Pacific. A broad region of negative 
correlation is centered on and symmetric about the equator in the eastern Pacific, whereas in the western Pacific the symmetric 
and negative correlations located 88–168 poleward from the equator are separated by a region of positive correlation on the 
equator. Thus during the warm phase of ENSO, the equatorial eastern Pacific shows warm SST anomalies accompanied by low 
SLP anomalies, whereas the offequatorial western Pacific shows cold SST anomalies accompanied by high SLP anomalies. 
The converse occurs during the cold phase of ENSO.                                                               [Wang et al., 1999]

Nino3.4 (170�–120�W, 5�S–5�N )
[Trenberth et al., 1998]
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Southern Oscillation Index (SOI) and Nino3.4 
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The 22 July 2009 Solar Eclipse









Remark

• The FORMOSAT-3/COSMIC is useful for 
monitoring El Niño and La Niña.

• The ionospheric electron density and altitude 
reduce and ascend during the 2009 solar 
eclipse.

• We surely need FORMOSAT-3/COSMIC 
follow-on.   
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