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SuperDARN and its principle of operationSuperDARN and its principle of operation

Mesospheric winds productMesospheric winds product

MUF and foF2 productsMUF and foF2 products
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description of a couple of events)description of a couple of events)

SD Space weather proxiesSD Space weather proxies
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SuperDARN Fields of ViewSuperDARN Fields of View
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HF propagation

RefractionRefraction

BackBack--scatteringscattering

Doppler shiftDoppler shift

AbsorptionAbsorption

Phase and amplitude fluctuationsPhase and amplitude fluctuations

Principle of operation of SuperDARNPrinciple of operation of SuperDARN
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SuperDARN principle of operationSuperDARN principle of operation
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ground

Milan et al., 1997

Two kinds of scatter, i.e from:

ionosphere 
Both kinds can be used: for different purposes.
Even the absence of scatter could be used.
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SuperDARN factsSuperDARN facts

������������������#������	�����$��	
����"���!���������������#���������������������#������	�����$��	
����"���!���������������#���

�	##���
���	����	�
�%�	##���
���	����	�
�%

�&��'	�"�����(	
����$��	
��)��&��'	�"�����(	
����$��	
��)�**%%

+)���
����������,)��������%+)���
����������,)��������%

-	���#���#"����'	�"��-	���#���#"����'	�"������
������
 ����
������
 �������	
%���	
%

����	�������������.�� ��%�%��
��#	/���(����.	���0��������"�	�
%����	�������������.�� ��%�%��
��#	/���(����.	���0��������"�	�
%

��������������������	
������-1213������45�	�������6
%��678��.�	���������������������	
������-1213������45�	�������6
%��678��.�	�����

����.�������"
������#����.�������"
������#������$�����.���	##���
��#��9"�
�	�� ��%�%�#"����:�$�����.���	##���
��#��9"�
�	�� ��%�%�#"����:�

���
����#���
����#�;�;0�������"�	�
����
�����	
����(�������#0�������"�	�
����
�����	
����(�������#��%%


�
���!����

	
�������$���(!�����<�
�
���!����

	
�������$���(!�����<�==�%�%

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



One day of SuperDARN echoesOne day of SuperDARN echoes
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SuperDARN and Space WeatherSuperDARN and Space Weather

Space Weather Science
- Solar wind – magnetosphere coupling

- Location of magnetospheric boundaries (Cusps, OCB, X-line, auroral oval)

- Occurrence of radar echoes in relation with SW conditions

Space Weather Real-time data products

- Normal echoes ���� Convection maps and polar cap potential (in operation)

- Ground scatter        � HF propagation conditions (not in operation)

- Near range echoes � Mesospheric winds (not in operation)
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Mesospheric wind measurements from SuperDARN Mesospheric wind measurements from SuperDARN 
low range echoeslow range echoes
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Mesospheric wind velocity (23 Dec 1997, beam 3 of Halley radarMesospheric wind velocity (23 Dec 1997, beam 3 of Halley radar))

This service is not in operation.This service is not in operation.
An archive is available at BAS (An archive is available at BAS (http://dabs.nerchttp://dabs.nerc--bas.ac.uk/dabs/bas.ac.uk/dabs/).).

Jenkins and Jarvis, Earth Planets Space, Jenkins and Jarvis, Earth Planets Space, 51, 68551, 685––689, 1999689, 1999
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MUF product
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MUF product
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MUF at 3000 km for the Kodiak 
radar, averaged over all beams,
for 3.5 days in 2001

MUF for the Kodiak radar on 23 June 2001 (22:39-22:55 UT)
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foF2 product
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foF2 product
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foF2 product

This service was in operation a few years ago. Not operating nowThis service was in operation a few years ago. Not operating now..

Hughes et al., Hughes et al., Annales Geophysicae ,  20, 1023–1030, 2002)

Gakona, AlaskaGakona, Alaska

Red:     foF2 from the HAARP Red:     foF2 from the HAARP 
digisonde.digisonde.

Blue:    foF2 from real time  Blue:    foF2 from real time  
Kodiak dataKodiak data

Green: foF2 from Kodiak using Green: foF2 from Kodiak using 
the correct virtual heightthe correct virtual height
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Radio blackout due to absorption (possible future product)
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Convection mapsConvection maps
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Final considerationsFinal considerations
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Equatorward motion of  poleward flows
down to 55°Mlat associated with IMF
southward turning. 

Example of how midExample of how mid--latitude radars enhance latitude radars enhance 
the SuperDARN  capabilitiesthe SuperDARN  capabilities
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Dome C radarsDome C radars
20122012

Siberian radarsSiberian radars
>2012>2012
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