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Ground interference or 
space weather event?



NOAA Scale for Radio Blackouts

4



(Anastasiadis+ 2019)

An ‘academic’ SWE event

The geomagnetic disturbance is out of 
the time range of the Figure. It will 
take place between 1 to 3 days after 
the flare onset

Impulsive phase
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Ground interference or 
space weather event?
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https://eo4society.esa.int/projects/synergetic-use-of-smos-l1-data-in-sun-flare-detection-and-analysis/ 

https://eo4society.esa.int/projects/synergetic-use-of-smos-l1-data-in-sun-flare-detection-and-analysis/


SMOS versus GOES or
Solar X-ray flux versus radio flux 
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Data gaps in SMOS 
have an impact in 
flare monitoring

(adapted from Flores-Soriano+ 2020)

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020SW002649


Comparing with GOES M-X flares 
from 01-2010 to 06-2019. 
The impact of data gaps in SMOS v6

• 20% of GOES events observed from start to end
• 30% of GOES events totally missed
• 50% of GOES events partially observed
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SMOS has the potential of seeing more events than 
a ground-based radio observatory (70% vs 50%)

But fewer of them are complete events (20% vs 
50%), at least until new extraction algorithm is 
implemented



Comparing with GOES M-X flares 
from 01-2010 to 06-2019. 
The impact of the physical phenomena
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• SMOS and 
GOES are not 
seeing the 
same physical 
phenomena

• Intensities do 
not correlate



CMEs are even more relevant for space 
weather than solar flares
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CONFINED FLARE

Eruptive versus confined flares 

ERUPTIVE FLARE

(adapted from Flores-Soriano+ 2020)14

Earth directed CME 
and gap in LASCO/SOHO



CME properties and solar radio fluence 
at 1.4 GHz from RSTN

( adapted from Flores-Soriano+ 2020)
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SMOS Solar Flux (if available in real time) can be used to forecast the 
speed and the kinetic energy of the CMEs arriving to the Earth



Besides space weather applications, yet adittional 
value of SMOS for solar physics community 
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SMOS is sensitive 
enough to detect 
the thermal 
emission from 
confined flares
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(from Flores-Soriano+ 2020)



SMOS is sensitive 
enough to detect the 
thermal emission as 
the solar rotation 
carries active regions 
in and out of the 
visible hemisphere
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(from Flores-Soriano+ 2020)



SMOS is also able to 
monitor the Solar 
Cycle progression… 
but a specific 
product should to be 
developed
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(from Flores-Soriano+ 2020)



Comparing different versions of SMOS Solar flux 

SMOS v7 detects the 
radio burst when the 
Sun was behind the 
antenna but misses the 
bursts from 01:00 to 
1:35 that SMOS v6 was 
able to detect.
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(from Flores-Soriano+ 2020)



Comparing different versions of SMOS Solar flux 

• Inconsistencies between 
polarization of radio burst as 
detected by SMOS v722 and 
v724 appear

• Different intensity for 
different versions

Just a matter of calibration?
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(from Flores-Soriano+ 2020)



Conclussion

We have demostrated that SMOS data are useful for 
solar and space weather communities, but a specific 
product should be developed

This was our taks for the last one year and a half
and we succeeded! 

(Do not miss the presentations after the coffee break)
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THANK 
YOU 

FOR 
YOUR 

ATTENTION!
23


	SMOS for Space Weather: �the first steps of a succesful project
	Número de diapositiva 2
	Número de diapositiva 3
	NOAA Scale for Radio Blackouts
	An ‘academic’ SWE event
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	SMOS versus GOES or�Solar X-ray flux versus radio flux 
	Comparing with GOES M-X flares �from 01-2010 to 06-2019. �The impact of data gaps in SMOS v6
	Comparing with GOES M-X flares �from 01-2010 to 06-2019. �The impact of the physical phenomena
	CMEs are even more relevant for space weather than solar flares
	Eruptive versus confined flares �
	CME properties and solar radio fluence �at 1.4 GHz from RSTN
	Besides space weather applications, yet adittional value of SMOS for solar physics community 
	SMOS is sensitive enough to detect the thermal emission from confined flares
	SMOS is sensitive enough to detect the thermal emission as the solar rotation carries active regions in and out of the visible hemisphere
	SMOS is also able to monitor the Solar Cycle progression… but a specific product should to be developed
	Comparing different versions of SMOS Solar flux 
	Comparing different versions of SMOS Solar flux 
	Conclussion
	Número de diapositiva 23

