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Abstract: The validity of IRI to predict the electron density at the topside electron density
profile over the low latitude region is checked. The comparison with measurements obtained
with the Taiyo satellite during low solar activity shows that, the disagreement between
prediction and measurement is lower than 40% for 70% of considered cases. These IRI
predictions are better than those obtained in a previous work at the southern peak of the
equatorial anomaly for high solar activity. Additional studies for low solar activity, using
ionosonde data as input parameters in the model, are needed in order to check if the observed
deviations are due to the predicted peak characteristics or to the predicted shape of the topside
profile.

Introduction

The behaviour of the ionosphere is of primary importance for the systems that use radio signals.
For ionospheric corrections, predictions from ionospheric models can be a useful tool. Different
models have been developed to predict the behaviour of the ionosphere (Chiu, 1975; Bent et al.,
1976; Anderson et al., 1987; among others). One of the most widely used empirical models is
the International Reference Ionosphere (IRI) (Bilitza, 1990).

Obviously, studies to check the performance of the models as predictors of ionospheric
variables are needed. The validity of the models, in general, has been checked using total
electron content (TEC), ionospheric critical frequencies and bottomside electron density
measurements (McNamara, 1984; 1985; Kecic et al., 1994; Radicella and Zhang, 1995; Ezquer
et al., 1995; 1996a; 1996b; 1997, 1998, among others). Ezquer et al. (2000) checked the validity
of IRI to predict the electron density at 600 km of altitude (N<soo) for a given particular time (not
average), over Tucuman (26.9, 294.6; mag. Latitude: -15.5). Tucuman is placed near the
southern peak of the equatorial anomaly. To this end they used the Hinotori satellite data
obtained during the high solar activity period 1981-1982. The Institute of Space and
Astronautical Science Yoshinodai, (Sagamihara, Japan) kindly supplied those data. Those
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authors showed that about 45% of the predictions obtained with the CCIR option in the IRI
model have deviations from the measurements between 40 and 70%.

In order to extend this study to other conditions, in this paper we consider the electron
density (N) at different altitudes in the topside of the low latitude ionosphere, during a low solar
activity period.

Data used

In this paper in situ data from the Japanese Taiyo satellite as published in an Institute of Space
and Astronautical Science report (Oya and Oyama, 1985) are used. The Taiyo data are from the
solar cycle minimum period 1974 - 1975 from a low inclination orbit (-31.5 degrees). They are
measurements for a given particular time (not average) over different places in the low latitude
region. In this paper we separated the data in different altitude ranges.

Results

Figure 1 shows the comparison of the measurements with predictions obtained with CCIR
option (IRI-CCIR) and those corresponding to URSI option (IRI-URSI). The comparison for the
altitude ranging 550 - 650 km is at the top panel of this figure. The straight line is the first
bisector. It can be seen that the model tends to underestimate the electron density when N values
are greater than 3 x 105 cm"3.

Similar results are observed for the other altitude ranges (see bottom panel of Fig. 1 and
Fig. 2). For the highest altitudes IRI tends to underestimate the electron density when N values
are greater than 1.5 x 105 cm"3.

Figure 3 shows the percentage of cases with a given absolute deviation among
predictions and measurements. The top of this figure shows the results for the 550 - 750 km
altitude range, it can be seen that 40% of the IRI-CCIR and IRI-URSI predictions have
deviations between 0 and 20% and that, about 70% of the predictions have deviations lower than
40%. Similar results are observed for the 650-750 km altitude range in the bottom of figure 3.
These results suggest that the model gives better predictions for this set of data than for that
used by Ezquer et al. (2000). It could be produced because of the measurements used in this
paper correspond to low solar activity and not all of them were obtained at the peaks of the
equatorial anomaly.

Conclusions

The comparison among predicted and measured electron density at the topside profile in the low
latitude region, for low solar activity, shows that:

• 40% of the predicted values have a deviation lower than 20%

• 70% of the predicted values have a deviation lower than 40%
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• These IRI predictions are better than those obtained in a previous work at the southern peak
of the equatorial anomaly for high solar activity.

Additional studies for low solar activity, using ionosonde data as input parameters in the
model, are needed in order to check if the observed deviations are due to the predicted peak
characteristics or to the predicted shape of the topside profile.
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