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1. STATEMENT OF WORK 

The International Reference Ionosphere model IRI can be practiced in the 
ionosphere prediction of the propagation of radio waves. This model is 
constructed in such a way that only the distribution of critical frequencies f0F2 
of F2 layer of the ionosphere in considered area and time is necessary to know 
for its application. That why this model can be applied as the base model if the 
critical frequency f0F2 is measured in one base point and is predicted in one 
way or another in the propagation aria around this point. 

The IRI model was updated by their authors during the last years and is given 
now in new form. Taking these facts in mind it was interesting to compare the 
main ionosphere parameters measured at three ionosphere stations with 
Digisondes with corresponding parameters of IRI-90. 

Some results of such comparison are shown in Figures and Tables below. We 
compared measured computer data of fQF2 and f0E, using their array obtained 
during the work on the Contract DAJA45-92-C0006. From IRI-90 we put m use 
the CCIR coefficients for f0F2 and critical frequencies f0E. The computer 
program of the model IRI-90 was received from NASA, National Space Science 
Data Center, World Data Center-A, Goddard Space Flight Center with 
appreciable help of Dr. D. Bilitza and Professor K. Rawer. 

In Fig. 1-3 are presented the results of comparison of relative differences of 
critical frequencies    f0F2 

P = [(f0F2)iRi - (f0F2)av] / ($>F2)lRI 

in oercentaee versus LT for everv month of each season of 1990-1991 for 
stations Rome. Roauestes and Dourbes. 

In Table 1 are eiven absolute and relative differences of critical freauencv 
foE for station Dourbes. Belgium. 

It is seen that differences are of the minimum value durum dav-time Deriods. 
Thev are lareer during twilisht and nisht-time oeriods. 

Publications 

1. The report "Variability of ionospheric parameters at midlatitudes and then- 
agreement with IRI-91" by H. Solcher, F. Gorman, E.E. Tsedilina and O.V. 
Weitsman was presented at the 30th COSPAR Scientific Assembly, Hamburg. 



Germany 11-21 July 1994. Dr. E.E. Tsedilina participated in the COSPAR 
Assembly and submitted the report to the C meeting "The Earth's Upper 
Atmosphere and Ionosphere", sub-commission C.4 "The High Latitudes m the 
International Reference Ionosphere (Abstracts of 30th COSPAR Scientific 

Assembly, 11-21 July 1994, p. 95) 

2 The paper "Comparison of the IRI-90 with measured ionospheric parameters 
at midlatitudes" by H. Solcher, F. Gorman, E.E. Tsedilina and O.V. Weitsman 
and its ready-copy were prepared and accepted for publication in- the Journal 
"Advances in Space Research". 

2. RESEARCH PROGRAMS 

Next we are going to consider and perform the work: 

1 The computer processing of the ionograms from the station Roquetes, 
Spain, 1990-1991, for the evaluation of the scattering conditions m the upper 

ionosphere. 

2 To update the compute program for viewing ionospheric ionograms on 
computer screen that was published in the Report "Analysis of ionospheric 
parameters in Europe and creation of the prediction algorithm", 1993, Contract 
DAJA45-92-C0006. 

3. The elaboration of the strategy for revealing the scattered conditions of the 

signals on the ionograms. 

4 To start the evaluation of the sporadic layer Fsmead with the 

inhomogeneities of the electron density in F-layer, and scattered conditions in 

the upper ionosphere. 
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Table 1. Station Dou rbes. 
Comparison of IRI model foE with measured data. Relative values P    = A / foE iRi ,A 
foE mi - foE ,   N is the number of days with significiant measurements ( foE > 1.5 MHz ). 
The meanings of values in array columns are shown in small Table. 

LT foE IRI, MHz foE, MHz A , MHz P,% N 

January 1991 

8 1.57 1.98 -0.41 -26.1 30 11 3.67 3.83 -0.16 -44 29 

9 2.29 2.51 -0.22 -9.6 29 12 3.70 3.77 -0.07 -1.9 28 

10 2.70 2.91 -0.21 -7.8 29 13 3.67 3.79 -0.12 -3.3 28 

11 2.91 3.04 -0.13 -4.5 29 14 3.58 3.66 -0.08 -2.2 27 

12 2.98 3.11 -0.13 -4.4 29 15 3.41 3.46 -0.05 -1.5 28 

13 2.95 3.06 -0.11 -3.7 29 16 3.16 3.16 0.00 0.0 28 

14 2.78 2.79 -0.01 -0.4 29 17 2.79 2.66 0.13 4.7 28 

15 2.46 2.40 0.06 2.4 29 18 2.23 2.04 0.19 8.5 28 

16 1.85 1.95 -0.10 -5.4 28 

Ma\ 1991 

Februars' 1991 

5 2.07 2.23 -0.16 -7.7 29 

8 2.18 2.40 -0.22 -10 1 21 6 2.68 2.79 -0.11 -4.1 29 

9 2.72 2.88 -0.16 -5.9 21 7 3.08 3.17 -0.09 -2.9 29 

10 3.02 3.18 -0.16 -5.3 21 8 3.37 3.46 -0.09 -2.7 29 

11 3.19 3.33 -0.14 -4.4 20 9 3.58 3.66 -0.08 -2.2 29 

12 3.26 3.36 -0.10 -3.1 20 10 3.72 3.77 -0.05 -1.3 28 

13 3.24 3.34 -0.10 -3.1 20 11 3.80 3.84 -0.04 -1.1 29 

14 3.12 3.14 -0.02 -0.6 20 12 3.82 3.91 -0.09 -2.4 29 
15 2.88 2.78 0.10 3.5 20 13 3.79 3.86 -0.07 -1.8 28 

16 2.48 2.24 0.24 9.7 20 14 3.70 3.77 -0.07 -1.9 26 
17 1.75 1.74 0.01 0.6 21 15 

16 
17 

3.55 

3.34 
3.04 

3.58 

3.32 
2.94 

-0.03 

0.02 

0.10 

-0.8 

0.6 

3.3 

27 

27 

27 

March 1991 18 2.62 2.41 0.21 8.0 27 
19 1.98 1.98 0.00 0.0 28 

7 2.17 2.40 -0.23 -10.6 28 

8 2.75 2.90 -0.15 -5.5 28 

9 3.10 3.29 -0.19 -6.1 28 June 1991 

10 3.32 3.51 -0.19 -5.7 28 

11 3.45 3.60 -0.15 -4.3 29 4 1.53 1.94 -0.41 26.8 21 
12 3.50 3.63 -0.13 -3.7 29 5 2.27 2.47 -0.20 -8.8 21 
13 3.48 3.57 -0.09 -2.6 29 6 2.79 2.92 -0.13 -4.7 21 
14 3.37 3.46 -0.09 -2.7 29 7 3.15 3.25 -0 10 -3.2 21 
15 3.18 3.23 -0.05 -1.6 29 8 3.42 3.50 -0.08 -2.3 21 
16 2.88 2.85 0.03 1.0 28 9 3.62 3.71 -0.09 -2.5 21 
17 2.38 2.16 0.22 9.2 28 10 3.75 3.89 -0.14 ">    "7 21 
18 1.52 1.75 -0.23 -15.1 28 11 

12 

13 

3.83 

3.86 
1 83 

3.94 

3.93 
3.97 

-0.11 

-0.07 

-0.14 

-2 9 

-I 8 

21 

21 

21 
April 1991 14 3.75 3 87 -0.12 ^ "> 21 

15 3.62 3.70 -0 08 -? ■> 21 
6 2.22 2.39 -0.17 -7.7 29 16 3 42 3. 5<) -0.08 -? i 21 
7 2 79 2.93 -0.14 -5 0 TO 17 3.16 3.14 0.02 0.6 21 
8 3.16 3.33 -0.17 -5.4 29 18 2.80 2.71 0.09 21 
9 3.41 3.58 -0.17 -5.0 29 19 2.28 2.15 0.13 5.7 22 

,_ 

10 3.57 3 71 -0.14 -3.9 29 20 1.54 1.77 -0.23 -14 9 19 



July 1991 

5 2.09 2.31 -0.22 -10.5 29 
6 2.68 2.86 -0.18 -6.7 29 
7 3.07 3.21 -0.14 -4.6 29 

8 3.36 3.54 -0.18 -5.4 29 
9 3.57 3.76 -0.19 -5.3 28 
10 3.72 3.90 -0.18 -4.8 29 
11 3.80 3.94 -0.14 -3.7 29 
12 3.84 3.97 -0.13 -3.4 29 
n 3.82 3.93 -0.11 -2.9 29 
14 3.74 3.82 -0.08 -2.1 29 
15 3.60 3.74 -0.14 -3.9 28 
16 3.41 3.48 -0.07 -2.1 30 

17 3.14 3.13 0.01 0.3 30 
18 2.76 2.67 0.09 3.3 30 
19 

Augi 

2.22 

ist 1991 

2.10 0.12 5.4 29 

5 1.53 2.03 -0.50 -32.7 23 
6 2.36 2.52 -0.16 -6.8 23 
7 2.88 3.03 -0.15 -5.2 23 
8 3.22 3.34 -0.12 -3.7 23 
9 3.46 3.57 -0.11 -3.2 23 
10 3.62 3.71 -0.09 -2.5 22 
11 3.72 3.84 -0.12 -3.2 22 
12 3.75 3.91 -0.16 -4.3 22 
13 3.73 3.84 -0.11 -2.9 22 
14 364 3.69 -0.05 -1.4 23 
15 3.49 3.56 -0.07 -2.0 23 
16 3.26 3.29 -0.03 -0.9 23 
17 2.93 2.84 0.09 3.1 23 
18 244 2.28 0.16 6.6 23 
19 1.65 1.87 -0.22 -13.3 22 

October 1990 

7 2.00      2.21    -0.21    -10.5      28 
8 2.64      2.73    -0.09      -3.4      27 
9 3.00 3.06 -0.06 -2.0 27 

10 3.22 3.23 -0.01 -0.3 27 

11 3.33 3.33 0.00 0.0 27 

12 3.35 3.34 0.01 0.3 27 

13 3.29 3.26 0.03 0.9 27 

14 3.13 3.01 0.12 3.8 26 
15 2.85 2.73 0.12 4.2 26 
16 2.37 2.25 0.12 5.1 27 

17       1.53       1.82    -0.29   -19.0      26 

November 1990 

8 2.09      2.28    -0.19     -9.1       28 
9 2.62      2.67    -0.05     -1.9      28 
10 2.90 2.95 -0.05 -1.7 28 
11 3.04 3.09 -0.05 -1.6 27 
12 3.07 3.09 -0.02 -0.7 28 

13 2.99 2.92 0.07 2.3 27 
14 2.78 2.64 0.14 5.0 28 
15      2.39      2.22     0.17      7.1 
16 1.6.7 1.75    -0.08     -4.8 

December 1990 

2.27      2.43    -0.16     -7.0 

28 

1.57       1.94    -0.37    -23.6     29 
29 

10 2.66 2.75 -0.09 -3.4 29 
11 2.85 2.93 -0.08 -2.8 29 
12 2.90 2.99 -0.09 -3.1 30 
13 2.83 2.82 0.01 0.4 30 
14 2.62 2.52 0.10 3.8 30 
15 2.19 2.12 0.07 3.2 29 

September 

6 1.78 2.13 -0.35 -19.7 27 
7 2.54 2.70 -0.16 -6.3 28 
8 2.99 3.12 -0.13 -4.3 27 
9 3.28 3.44 -0.16 -4.9 27 
10 3.46 3.61 -0.15 -4.3 26 
11 3.56 3.69 -0.13 -3.7 26 
12 3.59 3.63 -0.04 -1.1 26 
13 3.55 3.56 -0.01 -0.3 29 
14 3.43 3.42 0.01 0.3 29 
15 3.23 3.16 0.07 2.2 29 
16 2.92 2.81 0.11 3.8 29 
17 2.43 2.32 0.11 4.5 28 
18 1.60 1.87 -027 -16.9 27 


