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Abstract. The IRI electron density topside has been con-sity is constant at all heights. The present work analyzes the
structed on the basis of the data available about thirty yearsauses of this particular IRI feature, focusing the attention
ago. Recently a large amount of data from old topsideon each parameter concurring in the characterization of IRI
sounders have been processed to get electron density preepside.

files. These profiles allow to test IRl model under a wide

spectrum of different conditions and to understand the behav- . .

ior of the modeled topside. A set of 12000 topside profiles? 1€ IRI topside formulation

have been chosen from the I1SIS2 database, selecting tho . C
: . . : X e IRI topside formulation is based on the approach to
with the better quality of the inverted profile. An analysis of ) . . . .
“nodel the profile using different sections with nearly con-

each IRI t_op5|de constitutive parame_ter has beer_1 _done for AStant gradients. The analytical representation (Bilitza, 1990)
the experimental cases allowing to find some critical condi-;

tions under which the IRI topside could become completely'; ar-w exAr/JIonTeGrlt?IXIa);eCr modulated by the Booker function
unrealistic. In particular for very high solar activity at high (x5 x, M, TX, TO:

latitudes it has been found that some IRI parameters coul%
reach values that change drastically the shape of IRI topside.
A proposal to control their range of variability is formulated

in order to avoid the occurrence of such cases. where

(h) = NmF?2 exp(—}B (x;x0,2, TG, TX, TC)> (1)
o

B (x;x0, M, TG, TX,TC) =

M
1 Introduction (x —x0) TG1+ Z (TGj+1—TG;)TCj-
=1

The IRl topside has been constructed following the Booker's, . (' x—TX; 1 xo—TX; 5
approach (Bilitza, 1990), on the basis of the data availablen TP TC; [\ Lrexp TC; @

at that time. Since its original formulation, IRl model has . o . . .

been constantly checked against all new experimental dath 1 @ modified altitude variable transforming the F2-peak to

sources available (Bilitza, 2001). Recently a big effort to hear 300 km:

analyze large amounts of old satellite topside soundings hag — xy = o (h — hmF2) (3)

made available to the scientific community new databases of ]

experimental topside electron density profiles (Huang et al. With the transformation factar:

2002; Bilitza et al., 2002). B 700 4
In a previous work by the same authors (§&wn et al., o= 1000— hm F?2 )

2002) IRI electron density has been tested against experiém d the new peak heighp:

mental profiles. The IRI topside profile has been compute for P ge-

all the experimental conditions in which the topside sound-xy = 300— § (5)

ings were recorded. For high solar activity at high latitude, o ) i

cases have been found in which IR topside electron denThe parameters appearing in the Booker function: gradients

T G, sections boundaries X and thicknesses of transition

Correspondence td®. Cdsson zone between sectiof& are recorded in Table 1. Empirical
coissonp@ictp.trieste.it relations based on geomagnetic latitude F2 layer critical
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Fig. 1. » parameter as function of geomagnetic latitude. NegativeFig. 2. & parameter as function of geomagnetic latitude. Negative

values were found foF10.7>185.

Table 1. Parameters used in the IRI topside formulation.

J TG TX TC
1 ¢ 300 100
2 0 3945 8
3 n - -

frequencyfoF2, and solar fluxF10.7 govern their behav-
iors:

values were found foF'10.7>185.

2003). 12 280 profiles have been selected on the basis of the
better profile quality.

IRl was used to compute modeled topside profiles corre-
sponding to the experimental ones: the experimental peak
values (foF2 and hmF2) were provided as input to the
model, in order to focus the comparison on the topside profile
shape.

Values ofy, B8, & ands have been extracted to analyze their
behaviors as the experimental conditions were changing.

B, 1, E=to-+11T (®) +12R (F10.7) +13T (®) R (F10.7) 4 Results
T4 foF2+isfoF2T (@) +1gfoF2 (6)  The available experimental data allowed to find critical con-
where ditions for IRI. The attention was focused on high solar ac-
tivity conditions at high latitudes, since it has been found
T () = cos @ ) that under these conditions the experimental profiles were al-
_OR@/1D - for g ways overestimated and in some cases the IRI electron den-
T (©) = (1+Z);p$$5)) for B, & (8) sity was constant at any height. The parameters have been
' considered to find which ones were responsible of such be-
R(F107) = { (F10'75_14O) /30 for gtﬁ%?w?ségs (9)  havior. Ithas been found that(Fig. 1) ands (Fig. 2), which
: are supposed to have positive values, could become negative

The coefficients; were determined by fitting these functions under the above mentioned conditions. The behaviaf of
to the values obtained from Bent’s computations (Bilitza, (Fig. 3) under similar conditions was also very delicate: it
1990). could reach very high absolute values and change sign pass-
The corrective termi is related to the other parameters by: ing through a zero of the denominators of Eq. (10).
. £ Nz £ It appears that all these conditions concur to change sub-
8= <— — _> / <_—2 + _> (10) stantially the shape of the topside profile and they should be
1+z 2 B+ 2) 400 avoided. As first trial of a topside formulation improvement
with it has been put a limitation of the values each parameter could
945 reach. It has been found that this values have to be chosen
Z= eXD(T> (11)  very carefully, since small variations lead to strong changes
The values of the parametessn, & ands were analyzed
in this work.

in the profile shape. A first proposal of limitation may be:
— n > 0.02.

— £ >0.015.
3 Experimental data
— & constructed in such way to avoid the region where it

increases (one possibility is to use a limitgedo com-
pute it).

The database of electron density profiles from the I1SIS2
satellite were used for model comparison (Bilitza et al.,
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Fig. 3. § parameter as function of geomagnetic latitude. Large ab-Fig. 4. Example of IRI profile nearly constant at every height, and

solute values were found f@r10.7>180. the profiles obtained limiting the parameters. Solid: experimental
profile; Dashed: IRI profile; Dotted: IRI profile limiting > 0.15
andn > 0.15; Dash-dotted: IRI profile limiting > 0.15 and

A test has been performed, showing that this kind of limita- » > 0.2.

tions are affecting only profiles at high geomagnetic latitudes

for high solar activity. In Fig. 4 is shown an example of ex-

perimental profile for conditions in which the IRI profile is References
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5 Conclusions

The parameters governing IRI topside shape have been ana-
lyzed for the experimental conditions of ISIS2 soundings and

it has been found that during high solar activity at high ge- . 2002
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