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h F2=SHA(Q, N) * Fourier(t) * Corr(F

10.7A)

Based on a set of 149 x 24 x 12 = 42912 coefficients
(for low and high activity)



For high solar activity ~60 Digisondes stations were added
(http://ulcar.uml.edu)



* A form of Abel transform 1s used to derive profiles and 4, F?2
» Ready-for-use profiles were downloaded
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COSMIC, CHAMP, GRACE

Low solar activity (F10.7A<80), January, 00 UT
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* Manually scaled
* A variation of Jackson algorithm is used to derive profiles and 4, F2
* In addition — some CHAMP, GRACE and Digisonde data
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F(p,n)= ii[gﬁcosm+h§"sinm]- P (cos?))

m=0n=m

are method. lhe series (1) could be presented 1n a she

F)=Y D,-Gp2)k=0,12.. K
k=0

where D, are complex expansion coefficients and G,(¢,.7) are spherical harmonics. The number of the coefficients is

determined as K =m-(2n- m+l)+n +1. To determine coefficients in (2) we used Gram-Schmidt orthonormalising, as in

[Chernyshov, Vasilyeva, 1973]. The approximation was considered to be optimal when the standard deviation SD was minimized
for the given month and UT hour:

SD= \/ Ll {zn:(hsz—hszmod)z J(i(hsz—hszmod)J ] ! 3)
— n

n i=1 i=1

We chose as optimal M = 8 (longitudinal) u N = 12 (latitudinal) numbers. Thus, we need 149 coefficients for one month and UT
hour.
For the diurnal interpolation we have used a Fourier decomposition with 3 harmonics:

F(t)= i[ai cos(iz—]?wb,. sin(iz—]{’ r)], (4)

where g; and b; are found from #,,F2 diurnal dependency with period 7' = 24 hours with the help of Gram—Schmidt process.
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04 164 2191 21.84 5 31.34 32.54 7
05 153 22.94 22.89 5 37.53 41.14 9
06 164 19.78 19.74 4 33.35 33.74 8
07 156 21.89 21.85 5 35.50 37.46 8
08 126 17.98 18.00 4 31.72 33.45 7
09 119 18.42 18.35 4 37.18 38.18 8
10 101 19.89 19.81 4 40.03 44.58 8
11 111 16.98 16.97 4 49.25 50.90 10
12 122 20.09 20.03 4 - 56.95 9
13 118 19.92 19.90 4 39.13 39.83 9
14 124 17.84 17.77 4 35.83 35.72 9
15 111 19.05 19.04 5 39.44 39.39 9
16 120 - 25.75 7 44.87 44.69 12
17 93 21.40 21.34 5 36.44 36.27 8
18 99 25.85 25.91 5 43.26 44.55 9
19 89 21.59 21.56 5 44.00 43.90 10
20 111 17.63 17.59 4 39.08 38.91 11
21 174 19.71 19.66 5 44.42 44.30 11



Open and free for distributior
* Command-line interface

* C++ Windows graphical interface

* Web interface (http://space-weather.ru)
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than 1n IRI

The approach looks promising

More data necessary for high solar activity
A problem of correct validation 1s noted
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