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lonograms are effective data to know the lower ionospheric conditions. The ionogram is made by pulse waves of the ionosond
and shows frequency characteristics for delay tifeom transmitted time to received time by the same antenna after travelling
in the ionosphere. So, the ionograms have information of both apparent heights and reflection coefficients on observation fre
guencies. The apparent heidtitis c7/2 wherec is light speed, and is not the actual reflection height. The theoretical delay time
is calculated by the ionospheric condition. We suggest a method that estimate the delay time from the electron density profil
and the collision profile by the full wave calculation [1]. Our method can simultaneously obtain the reflection coefficients. We
checked the availability of our method from the simultaneous experiment of the rocket and the ionogram at Kagoshima Spac
Center [2].

On the other hand, The International Reference lonosphere (IRI-2016) can give the electron density profile at latitude, longi
tude and time [3]. And we can input special parameterf®bf foF2 and the sun spot number.

We investigate difference between measured and theoretical ionogram at the Kokubuniji site. Figure show the observed ionc
gram at 6:00UT in 1917/05/20 [4]. In this ionogram, the Es layer did not appear. For the theoretical ionogram, we obtained the
electron density profile of IRI-2016 faibE = 3.0 MHz, foF2 = 6.7 MHz of this ionogram, and used the collision frequency
profile of reference [5]. In this figure, we show the theoretical apparent heights for both the ordinary (O) and the extraordinary
(X) waves. The theoretical h’ values of the E and F2 layer is nearly agreement with the observed h'’ values, but the theoretical h
values of the F1 layer is not agreement.
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