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ABSTRACT

The differences in critical frequencies of the ionosphere between measured
values on the European continent and the model parameters of "International
Reference Ionosphere of 1990" were considered. In general, absolute relative
differences of foF2 are of the order of 10 percent. They increase for twilight and
night periods up to 20 or 30 percent. Relative differences for foE are less than 5
percent for day-time periods and usually are larger for twilight periods.
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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 foF2
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 foF2 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 foF2 and f,E, using their array obtained
during the work on the Contract DAJA45-92-C0006. From IRI-90 we put in use
the CCIR coefficients for f,F2 and critical frequencies foE. 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 foF2

p = [(FoF2)IRI - (foF2)av] / (FoF2)IRI

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

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

It is seen that differences are of the minimum value during dav-time periods.
Thev are larger during twilight and night-time periods.

Publications

1. The report "Variability of ionospheric parameters at midlatitudes and their
agreement with IRI-91" by H. Soicher, 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 in the

International Reference lonosphere (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. Soicher, 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 in the upper
ionosphere.

2. To update the compute program for viewing ionospheric tonograms 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 Fepread With the
inhomogeneities of the electron density in F-layer, and scattered conditions in
the upper ionosphere.
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Table 1. Station Dourbes.

Comparison of IRI model foE with measured data. Relative valuesp = A/ foE k1, A=
foEmi - 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 [fEw,MHz | fE,MHz | A,MHz | p,% | N |

January 1991

8 1.57 198 -041 -261 30 11 367 383 -0.16 -44 29
9 229 251 022 96 29 12 370 377 -0.07 -19 28
0 270 291 -021 -78 29 13 367 379 -0.12 -33 28
11 291 304 -0.13 45 29 14 3358 366 -008 -22 27
12298 311t 013 44 29 15 341 346 -005 -15 28
13 295 306 011 -37 29 16 316 316 000 00 28
4 278 279 001 -04 29 17 279 266 013 47 28
15 246 240 006 24 29 18 223 204 019 85 28

16 18 195 -010 -34 28

May 1991

February 1991
5 207 223 016 -77 29

8§ 218 240 -022 -101 21 6 268 279 0.11 41 29
9 272 288 016 -59 21 7 308 317 009 -29 29
10 302 318 -016 -33 21 8 337 346 009 -27 29
11 3.1y 333 014 44 20 9 358 366 -008 -22 29
12 326 336 010 -31 20 10 372 377 005 -13 28
13 324 334 010 -31 20 11 380 3384 004 -1.1 29
4 312 314 002 -06 20 12 382 391 -009 -24 29
15 288 278 010 35 20 13 379 38 007 -18 28
16 248 224 024 97 20 4 370 377 007 -19 26
17 1.73 174 001 06 21 15 355 338 -003 -08 27

16 334 332 002 06 27
17 304 294 010 33 27
March 1991 18 262 241 021 80 27
19 198 198 000 00 28
7 217 240 023 -106 28
8§ 275 29 015 -55 28

9 310 329 019 -6.1 28 June 1991
10 332 351 019 57 28
11 345 3060 015 43 29 4 1.53 1.94 041 -268 21
12 350 363 <013 -37 29 50227 247 -020 -88 21
13 348 357 009 26 29 6 279 292 013 47 21
14 337 346 009 27 29 7 315 325 -010 32 21
13 308 323 005 -16 29 8§ 342 350 008 -23 21
16 288 285 0.03 1.0 28 Y 362 371 009 -25 21
17 238 216 022 92 28 10 375 389 014 37 21
18 132 175 023 -151 28 11 3.83 394 011 29 21
12 3.86 393 007 -1X 21
3 383 397 014 370 21
April 1991 14 3.73 387 012 32 21
15 3.62 3700 08 222 21
6 222 23y 017 77 29 16 342 3500 008 25 21
700279 293 0H 50 29 17 316 314 002 006 21
8 36 333 017 54029 1S 280 271 009 32 21
9 341 358 017 5400 29 19 228 215 Q13 370022
to 3537 371 014 -39 29 20 1.54 177 -023  -149 19




July 1991 October 1990

5 209 231 022 -105 29 7 200 221 -021 -105 28
6 268 28 018 -67 29 8 264 273 009 34 27
7 307 321 014 46 29 9 300 306 -006 -20 27
8 336 354 -018 -54 29 10 322 323 001 -03 27
9 357 376 0.19 -53 28 1 333 333 000 00 27
10 372 39 -0.18 -48 29 12 335 334 00° 03 27
11 380 394 014 -37 29 13 329 326 003 09 27
12 384 397 013 -34 29 4 313 301 012 38 26
13 382 393 011 -29 29 15 285 273 012 42 26
14 374 382 -008 -211 29 16 237 225 012 51 27
15 360 374 014 -39 28 17 153 1.82 -0.29 -19.0 26

16 341 348 007 -21 30

17 314 313 001 03 30

18 276 267 009 33 30 November 1990

19 222 210 012 54 29
8§ 209 228 -019 91 28
9 262 267 -005 -19 28

August 1991 10 29 295 005 -1.7 28
11 304 309 -005 -16 27

5 153 203 -050 -327 23 12 307 309 -002 -07 28
6 236 252 016 -68 23 13299 292 007 23 27
7 288 303 015 -52 23 4 278 264 014 50 28
8§ 322 334 012 37 23 15 239 222 017 71 28
9 346 357 011 32 23 16 167 175 -008 -48 28

10 362 371 009 -25 22
1 372 38 012 -32 22

12 375 391 016 -43 22 December 1990

13 373 384 011 -29 22

14 364 369 005 -14 23 8 1.57 194 -037 -236 29
15 349 356 -007 -20 23 9 227 243 016 -70 29
16 326 329 003 09 23 10 266 275 -009 -34 29
17 293 284 009 3.1 23 11 285 293 008 -28 29
18 244 228 0.16 6.6 3 1229 299 009 -31 30
19 1.65 187 -022 -133 22 13 283 282 001 04 30

14 262 252 010 38 30
15 219 212 007 32 29
September

6 178 213 035 -197 27
7 25+ 270 016 -63 28
§ 299 312 -0.13 -43 27
9 328 344 016 49 27
10 346 361 015 -43 26

11 35 369 -0.13 -37 26
12 3359 363 004 -1 26
13 355 335 001 -03 29
14 343 342 001 03 29
15 323 36 007 22 29
16 292 281 0.1l 38 29
17 243 232 011 45 28

18 160 187 -027 -169 27




