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Abstract 
• On the basis of OMNI database of 1-h solar wind (SW) plasma and IMF parameters we 

have made the `Catalog of large-scale solar wind phenomena during 1976–2000` (see 
website ftp://ftp.iki.rssi.ru/pub/omni/ and paper [Yermolaev et al., 2009]) which 
identifies reliably 3 types of quasi-stationary streams of the solar wind (heliospheric 
current sheet (HCS), high speed streams from the coronal holes (HSS), and slow 
streams from the coronal streamers), and 5 disturbed types (compression regions 
before fast streams HSS (CIR), and interplanetary manifestations of coronal mass 
ejections (ICME) that can include magnetic clouds (MC) and Ejecta with the 
compression region Sheath (SHEMC and SHEEj) preceding them) as well as the 
interplanetary shock (IS). Now we continue filling of our catalog since 2001. In the 
report we will described the procedures of SW type identification, data processing and 
visualization, and web site using. The work is supported by the VarSITI grant.  

• Reference: 

• Yermolaev, Yu. I., N. S. Nikolaeva, I. G. Lodkina, and M. Yu. Yermolaev (2009), Catalog of 
Large-Scale Solar Wind Phenomena during 1976-2000, Cosmic Research, Vol. 47, No. 2, 
pp. 81-94. 

 
 



Motivation 

• Heliospheric physics: study of physical 
processes in the interplanetary space and 
boundaries of heliosphere 

• Solar physics: large-scale structure of solar 
wind contains information of its formation 
areas in the solar corona 

• Magnetospheric physics: study of 
magnetosphere reaction on the solar wind 
variations 

 



 Main aim 
• Classification of solar wind types according to 

modern representations 

• Formation method of identification of SW 
types 

• Identification of each 1-hour point of solar 
wind measurements for all space era 

• Cataloguing of identification results 
(visualization, INTERNET access etc.) 



Data and methods 
• Data of OMNI and OMNI2 datasets (http://omniweb.gsfc.nasa.gov 

[King and Papitashvili , 2004])  
• + calculated parameters:  
• the solar wind bulk velocity V and its latitude theta and longitude ϕ angles,  
• the ion density N,  
• the proton temperature Tp,  
• the magnitude and 3 components of IMF (B; Bx; By and Bz),  
• the proton thermal pressure Pt = NkTp,  
• the proton dynamic pressure Pd ~ NV 2, 
• the proton plasma beta-parameters (ratio of proton thermal and magnetic field 

pressures), 
• the ratio of measured temperature and temperature estimated on the basis of 

average velocity-temperature relation T/Texp [Lopez , 1987],  
• the y-component of SW electric field  Ey = Vx  Bz,  
• the sound and Alfven velocities Vs and Va,  
• the sound and Alfven Mach numbers Ms=Vs/V and Ma=Va/V ,  
• the magnetospheric AE; Kp; Dst and D*st indices  
• and others  



Set of criteria  
Yermolaev et al, Catalog of Large-Scale Solar Wind Phenomena during 1976-2000,  

Cosmic Research, 2009, Vol. 47, No. 2, pp. 81-94 



Criteria functions 



Example of OMNI  
data and calculated parameters 

in our database  
ftp://ftp.iki.rssi.ru/pub/omni 

(f left) 
 
 

and identification of solar wind 
types 

ftp://ftp.iki.rssi.ru/pub/omni/catalog/ 

(i bottom) 

ftp://ftp.iki.rssi.ru/pub/omni


Data for 1976-2000 



Estimation of Sun’s open magnetic flux (“floor”) 

(IMF at minimum of cycle and minimum of ICME fraction)  
(from Yermolaev et al., Sol.Phys., 2009) 

Solar minimum 



Solar Cycle variations 

- yearly number of 
events (N, solid circles),  
- probabilities  
(geoeffectiveness) (P, 
open circles), and  
- efficiency of magnetic 
storm generation (Ef, 
crosses) for CIR, Sheath, 
MC, and 
Ejecta. 

(from Yermolaev et al.,JGR, 2012) 



Average Temporal Profiles of parameters 

Ejecta  Sheath + Ejecta  IS + Sheath + Ejecta 

(from Yermolaev et al., JGR, 2015) 



Conclusions 
• Catalog for 1976-2000 has been made during 

2002-2007 (Yermolaev et al., 2009).  

• More 20 publications with the Catalog. 

• Catalog for 2001-2015 is in process  

• Current status ftp://ftp.iki.rssi.ru/pub/omni 

 Results Time interval 

Calculation of parameters  1976-2015 

Visualization of parameters  1976-2015 

Identification of SW types  1976-2003 

Visualization of SW identification  1976-2002 

ftp://ftp.iki.rssi.ru/pub/omni


Thank you 

 


