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6 ADDITIONAL INFORMATION

Following the new format of the bulletin, we only publish the general characteristics of the observatory and
the sounder, graphics of the hourly values of the main ionospheric parameters, tables of the monthly median values
with counts and their corresponding graphics.

The ionospheric soundings are done by a DPS-4 sounder, which started its operativity on September 9,
2011.

The ionogram scaling was done using the SAO-Explorer (http://ulcar.uml.edu/SAO-X/SAO-X.html)
software under manual control.

The complete series of hourly values, from 1955 to 2021, has been digitised. Digital data can be supplied
under request. For more information, please contact us:

Observatori de I'Ebre Telephone number: +34 9775005 11
Carrer Observatori, 3A E-mail: ionosfera@obsebre.es
43520 Roquetes. (Tarragona) Spain. Web page: http://www.obsebre.es
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foF2 M(3000) F2 h'F2 foFl h'F foE h'E foEs
MHz Km MHz Km MHz Km MHz
3.2 - 31 3.22 31 0 - 0 0.0 - 0 242 - 31 0.00 - 0 0 - 0 2.0 - 9
3.0 - 31 3.11 31 0 - 0 0.0 - 0 257 - 31 0.00 - O 0 - 0 2.2 - 5
3.0 - 31 3.16 31 0 - 0 0.0 - 0 257 - 31 0.00 - 0 0- 0 0.0 - 0
3.0 - 31 3.18 31 0 - 0 0.0 - 0 261 - 31 0.00 - 0 0- 0 0.0 - 0
2.9 - 31 3.21 31 0 - 0 0.0 - 0 250 - 31 0.00 - O 0- 0 0.0 - 0
2.7 - 31 3.42 31 0- 0 0.0 - 0 233 - 31 0.00 - O 0- 0 1.9 - 6
2.5 - 29 3.46 29 0 - 0 0.0 - 0 226 - 29 0.00 - O 0- 0 2.0 - 9
3.1 - 30 3.55 30 0- 0 0.0 - 0 210 - 30 0.00 - O 0- 0 2.3 - 7
4.7 - 31 3.89 - 31 197 - 5 2.4 - 5 201 -31 1.80 - 21 119 - 21 2.1 - 15
5.4 - 31 3.76 31 215 - 6 3.1 - 6 203 - 31 2.30 - 31 109 - 31 2.4 - 18
5.6 - 31 3.65 31 237 - 10 3.8 - 11 205 - 31 2.65 - 30 107 - 30 3.1 - 13
6.1 - 31 3.75 31 231 - 23 3.9 - 24 210 - 31 2.70 - 31 106 - 31 3.0 - 14
5.7 - 31 3.73 31 233 - 23 3.9 - 23 194 - 31 2.80 - 31 106 - 31 3.0 - 19
5.4 - 31 3.75 31 232 - 23 3.9 - 23 199 - 31 2.80 - 31 107 - 31 3.0 - 11
5.4 - 31 3.68 31 236 - © 3.6 - 7 203 - 31 2.60 - 29 108 - 29 2.8 - 19
5.0 - 31 3.72 31 0 - 0 3.4 - 5 222 - 31 2.40 - 30 110 - 30 2.7 - 20
4.7 - 31 3.83 31 0 - 0 0.0 - 0 213 - 31 2.00 - 29 116 - 29 2.4 - 21
3.9 - 31 3.58 31 0 - 0 0.0 - 0 204 - 31 0.00 - O 0- 0 2.2 - 13
3.2 - 31 3.43 31 0 - 0 0.0 - 0 222 - 31 0.00 - O 0- 0 2.9 - 17
3.4 - 29 3.45 29 0- 0 0.0 - 0 224 - 29 0.00 - 0 0- 0 2.7 - 15
3.4 - 30 3.49 30 0 - 0 0.0 - 0 220 - 30 0.00 - 0 0 - 0 3.5 - 17
2.7 - 30 3.22 30 0 - 0 0.0 - 0 234 - 30 0.00 - O 0- 0 3.6 - 11
3.0 - 31 3.16 31 0- 0 0.0 - 0 255 - 31 0.00 - O 0- 0 2.2 - 14
3.2 - 31 3.12 31 0 - 0 0.0 - 0 255 - 31 0.00 - O 0- 0 3.3 - 6
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January 2021
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Variacié diilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funci6 de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcién de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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FEBRER 2021

ZS

foF2 M(3000) F2 h'F2 foFl h'F foE
MHz Km MHz Km MHz
3.1 - 28 3.14 28 0 - 0 0.0 - 0 254 28 0.00
3.1 - 28 3.09 28 0- 0 0.0 - 0 266 28 0.00
3.2 = 27 3.10 27 0- 0 0.0 - 0 266 27 0.00
3.2 - 28 3.10 28 0- 0 0.0 - 0 269 28 0.00
3.0 - 28 3.15 28 0- 0 0.0 - 0 263 28 0.00
3.0 - 28 3.26 28 0- 0 0.0 - 0 244 28 0.00
2.6 - 28 3.34 28 0- 0 0.0 - 0 229 28 0.00
4.0 - 28 3.69 28 0- 0 0.0 - 0 215 28 0.00
5.3 - 28 3.77 28 226 - 11 3.1 - 11 204 28 2.10
5.4 - 28 3.69 28 237 - 14 3.7 - 14 199 28 2.50
5.5 - 28 3.72 28 237 - 24 3.9 - 25 196 28 2.70
5.8 - 28 3.60 28 249 - 23 4.1 - 22 183 27 2.80
6.1 - 28 3.56 28 256 - 24 4.1 - 25 190 28 2.90
5.8 - 28 3.58 28 247 - 26 4.0 - 26 187 28 2.85
5.6 - 28 3.60 28 250 - 19 3.9 - 19 192 28 2.70
5.3 - 28 3.58 28 236 - 12 3.7 - 12 210 28 2.60
5.3 - 28 3.61 28 0- 0 0.0 - 0 220 28 2.20
5.1 - 28 3.65 28 0- 0 0.0 - 0 214 28 1.80
4.3 - 27 3.56 27 0 - 0 0.0 - 0 207 27 0.00
3.5 - 28 3.33 28 0- 0 0.0 - 0 231 28 0.00
3.5 - 27 3.31 27 0 - 0 0.0 - 0 228 27 0.00
3.4 - 27 3.36 27 0- 0 0.0 - 0 224 27 0.00
3.2 - 27 3.22 27 0- 0 0.0 - 0 241 27 0.00
3.2 - 27 3.18 27 0- 0 0.0 - 0 248 27 0.00
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Variacié dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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Frequéncia (MHz)

MARC 2021

foF2 M(3000) F2 h'F2 foF1l h'F foE h'E foEs
MHz Km MHz Km MHz Km MHz
0 - 31 3.09 31 0 - 0 0.0 - 0 264 - 31 0.00 - 0 0 - 0 2.0
0 - 31 3.00 31 0 - 0 0.0 - 0 277 - 31 0.00 - 0 0- 0 0.0
0 - 31 3.04 31 0- 0 0.0 - 0 278 - 31 0.00 - 0 0- 0 0.0
0 - 31 3.08 31 0- 0 0.0 - 0 274 - 31 0.00 - O 0- 0 0.0
9 - 31 3.16 31 0- 0 0.0 - 0 256 - 31 0.00 - O 0- 0 0.0
9 - 31 3.19 31 0- 0 0.0 - 0 252 - 31 0.00 - O 0- 0 0.0
2 - 31 3.45 31 0- 0 0.0 - 0 231 - 31 0.00 - O 0- 0 0.0
5 - 31 3.66 31 0- 0 0.0 - 0 220 - 31 1.90 - 29 114 - 29 2.2
9 - 31 3.59 31 248 - 14 3.7 - 14 207 - 31 2.40 - 31 105 - 31 2.6
1 - 31 3.49 31 271 - 24 4.0 - 24 200 - 31 2.70 - 31 103 - 31 2.9
5 - 31 3.48 31 276 - 25 4.2 - 25 192 - 31 2.80 - 30 103 - 30 3.1
7 - 30 3.40 30 287 = 27 4.3 - 27 184 - 30 2.90 - 31 102 - 31 3.2
9 - 31 3.42 31 280 - 28 4.3 - 29 179 - 31 3.10 - 31 104 - 31 3.3
1 - 31 3.46 31 266 - 29 4.3 - 29 176 - 31 3.00 - 30 103 - 30 3.4
0 - 31 3.46 31 266 - 28 4.1 - 28 189 - 31 2.90 - 29 104 - 29 3.2
7 - 31 3.52 31 262 - 25 4.0 - 25 206 - 31 2.80 - 29 104 - 29 3.2
6 - 31 3.45 31 258 - 14 3.8 - 15 224 - 31 2.50 - 29 106 - 29 2.9
7 - 31 3.49 31 0- 0 0.0 - 0 234 - 31 2.10 - 29 113 - 29 2.3
7 - 31 3.54 31 0- 0 0.0 - 0 219 - 31 0.00 - 0 0- 0 2.0
0 - 31 3.48 31 0 - 0 0.0 - 0 212 - 31 0.00 - 0 0 - 0 2.2
1 - 31 3.27 31 0- 0 0.0 - 0 226 - 31 0.00 - O 0- 0 2.0
7 - 31 3.27 31 0- 0 0.0 - 0 238 - 31 0.00 - O 0- 0 2.2
5 - 31 3.18 31 0- 0 0.0 - 0 250 - 31 0.00 - O 0- 0 2.3
2 - 31 3.15 31 0- 0 0.0 - 0 259 - 31 0.00 - O 0- 0 1.9
500
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Variacié dilirna tipica de la densitat electronica (Freqiiencia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcid de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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foF2 M(3000) F2 h'F2 foF1l h'F foE h'E foEs
MHz Km MHz Km MHz Km MHz
2 - 30 3.00 30 0- 0 0.0 - O 276 - 30 0.00 - O 0- 0 0.0 - O
0 - 30 2.98 30 0- 0 0.0 - O 288 - 30 0.00 - O 0 - 0 0.0 - O
0 - 30 2.97 30 0- 0 0.0 - O 292 - 30 0.00 - O 0 - 0 0.0 - O
9 - 30 3.05 30 0- 0 0.0 - O 285 - 30 0.00 - O 0- 0 0.0 - ©
7 - 30 3.07 30 0- 0 0.0 - O 273 - 30 0.00 - O 0 - 0 0.0 - O
9 - 30 3.18 30 0- 0 0.0 - O 257 - 30 0.00 - O 0- 0 0.0 - O
1 - 30 3.53 30 0- 0 0.0 - O 227 - 30 1.90 - 23 124 - 23 2.1 - 11
4 - 30 3.57 30 265 - 16 3.5 - 17 216 - 30 2.30 - 30 107 - 30 2.6 - 16
8 - 30 3.50 30 293 - 23 3.9 - 24 209 - 30 2.70 - 30 102 - 30 3.1 - 17
9 - 30 3.44 30 321 - 24 4.1 - 24 195 - 29 2.90 - 30 102 - 30 3.5 - 20
2 - 30 3.42 30 309 - 25 4.3 - 24 193 - 29 3.10 - 30 102 - 30 3.5 - 21
5 - 30 3.40 30 297 - 29 4.3 - 29 193 - 30 3.20 - 30 102 - 30 3.5 - 21
6 - 29 3.38 29 306 - 26 4.4 - 26 184 - 29 3.20 - 30 103 - 30 3.4 - 13
8 - 30 3.32 30 313 - 29 4.3 - 28 184 - 29 3.18 - 30 103 - 30 3.5 - 7
0 - 30 3.30 30 302 - 29 4.3 - 27 206 - 28 3.15 - 29 102 - 29 3.6 - 14
0 - 30 3.33 30 286 - 28 4.1 - 27 216 - 28 3.00 - 29 103 - 29 3.5 - 20
8 - 30 3.33 30 280 - 25 3.9 - 23 222 - 28 2.80 - 29 104 - 29 3.2 - 21
7 - 30 3.34 30 276 - 20 3.5 - 17 229 - 27 2.30 - 30 107 - 30 2.7 - 21
6 - 30 3.37 30 0- 0 0.0 - O 244 - 30 1.80 - 21 119 - 20 2.2 = 27
2 - 30 3.32 30 0- 0 0.0 - O 233 - 30 0.00 - O 0- 0 2.0 - 16
7 - 30 3.40 30 0- 0 0.0 - O 223 - 30 0.00 - O 0 - 0 2.3 - 14
6 - 30 3.39 30 0- 0 0.0 - O 223 - 30 0.00 - O 0 - 0 2.3 - 11
9 - 30 3.18 30 0- 0 0.0 - O 237 - 30 0.00 - O 0- 0 2.1 - 10
2 - 29 3.04 29 0- 0 0.0 - O 271 - 29 0.00 - O 0- 0 2.1 - 10
500
400 4 oo 0 '~
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Variacié diilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcién de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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foF2 M(3000) F2 h'F2 foFl h'F foE
MHz Km MHz Km MHz
4.2 - 30 3.10 30 0 0 0.0 - 0 252 - 30 0.00 - O
4.0 - 26 3.04 26 0 0 0.0 - 0 272 - 26 0.00 - 0
3.7 - 26 3.07 26 0 0 0.0 - 0 270 - 26 0.00 - 0
3.5 - 29 3.04 29 0 0 0.0 - 0 274 - 29 0.00 - O
3.3 - 30 3.07 30 0 0 0.0 - 0 273 - 30 0.00 - O
3.7 - 28 3.29 28 0 0 0.0 - 0 239 - 28 1.70 - 5
4.6 - 28 3.30 28 U314 10 3.6 - © 224 - 24 2.10 - 29
5.1 - 25 3.36 25 293 24 3.9 - 14 224 - 20 2.60 - 31
5.5 - 22 3.37 22 280 19 4.1 - 14 217 - 17 2.90 - 31
5.5 - 24 3.38 24 296 23 4.2 - 15 201 - 17 3.10 - 31
5.6 - 26 3.34 26 316 24 4.4 - 15 197 - 15 3.20 - 31
5.7 - 20 3.34 20 324 19 4.4 - 17 195 - 16 3.30 - 31
5.6 - 24 3.19 24 345 23 4.5 - 16 188 - 16 3.30 - 30
5.7 - 23 3.21 23 329 22 4.4 - 20 185 - 20 3.30 - 31
5.7 - 29 3.14 29 326 28 4.3 - 21 224 - 21 3.20 - 30
6.0 - 26 3.19 26 316 26 4.2 - 17 209 - 17 3.10 - 31
6.0 - 26 3.20 26 303 25 4.0 - 14 208 - 15 2.90 - 31
5.9 - 27 3.21 27 293 25 3.8 - 15 U228 - 18 2.50 - 30
6.2 - 27 3.13 27 274 12 3.2 - 9 248 - 23 2.00 - 30
6.6 - 27 3.18 27 0 0 0.0 - 0 250 - 27 0.00 - 0
7.0 - 31 3.25 31 0 0 0.0 - 0 241 - 31 0.00 - O
6.2 - 30 3.28 30 0 0 0.0 - 0 231 - 30 0.00 - O
5.6 - 27 3.24 27 0 0 0.0 - 0 232 - 27 0.00 - O
4.8 - 29 3.18 29 0 0 0.0 - 0 238 - 29 0.00 - O
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0- 0 3.1 - 19
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127 - 5 2.7 - 23
108 - 29 3.4 - 29
103 - 31 4.0 - 30
102 - 31 4.4 - 31
101 - 31 4.7 - 30
101 - 31 4.4 - 30
102 - 31 4.5 - 28
102 - 30 4.1 - 23
103 - 31 4.4 - 21
102 - 30 4.3 - 21
103 - 31 4.5 - 24
103 - 31 4.5 - 26
104 - 30 4.1 - 28
110 - 30 4.5 - 29
0 - 0 3.8 - 30
0- 0 3.1 - 28
0- 0 3.6 - 27
0- 0 3.2 - 27
0- 0 3.4 - 26
o0 0 '~
K—K—K nF
C—6——=0 ne
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Variacié dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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foF2 M(3000)F2 h'F2 foF1l h'F foE h'E foEs
MHz Km MHz Km MHz Km MHz
5 - 25 3.09 25 0 0 0.0 - O 260 25 0.00 0 0 0 3.4 - 26
4 - 25 3.04 25 0 0 0.0 - O 267 25 0.00 0 0 0 3.2 - 26
0 - 25 3.02 25 0 0 0.0 - O 278 25 0.00 0 0 0 3.7 - 26
7 - 28 3.02 28 0 0 0.0 - O 2717 28 0.00 0 0 0 3.6 - 26
5 - 27 3.08 27 0 0 0.0 - O 267 27 0.00 0 0 0 3.0 - 23
0 - 25 3.18 25 0 0 0.0 - O 239 25 1.70 15 119 14 2.8 - 24
7 - 24 3.19 24 328 20 3.7 - 12 227 17 2.30 28 106 28 3.7 - 28
4 - 15 3.41 15 290 14 4.1 - 7 223 7 2.70 28 102 28 4.9 - 28
6 - 21 3.35 21 291 21 4.2 - 8 208 5 3.00 29 101 29 5.5 - 28
8 - 16 3.36 16 319 15 4.5 - 7 207 5 3.10 29 100 29 5.7 - 29
7 - 19 3.29 19 310 19 4.4 - 9 200 8 3.30 29 102 29 6.6 - 29
7 - 19 3.16 19 U318 17 4.7 - 6 190 6 3.30 29 102 29 6.0 - 29
8 - 12 3.16 12 352 11 0.0 - 0 0 0 3.30 27 105 27 5.2 - 26
5 - 15 3.18 15 330 11 4.5Y- 5 182 5 3.30 27 103 26 5.4 - 28
5 - 18 3.05 18 361 16 4.5 - 10 212 5 3.30 28 105 28 5.6 - 27
7 - 25 3.14 25 338 23 4.3 - 14 232 14 3.20 28 103 28 4.5 - 25
7 - 18 3.13 18 323 18 4.1 - 10 222 11 3.00 27 103 27 5.3 - 27
8 - 19 3.13 19 317 19 4.0 - 12 U217 11 2.70 28 104 28 5.5 - 26
8 - 21 3.12 21 295 16 3.7 - 11 229 14 2.20 23 108 23 4.3 - 28
6 - 22 3.09 22 271 6 0.0 - O 259 20 0.00 0 0 0 3.9 - 28
3 - 27 3.22 27 0 0 0.0 - 0 254 27 0.00 0 0 0 4.5 - 26
6 — 27 3.25 27 0 0 0.0 - O 238 27 0.00 0 0 0 4.1 - 27
0 - 27 3.21 27 0 0 0.0 - O 239 27 0.00 0 0 0 3.7 = 27
5 - 24 3.15 24 0 0 0.0 - O 246 24 0.00 0 0 0 4.1 - 26
500
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Variacié dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de ’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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foF2 M(3000) F2 h'F2 foFl h'F foE
MHz Km MHz Km MHz
2 - 30 3.08 - 30 0- 0 0.0 - 0 266 - 30 0.00 - 0 0
9 - 28 3.06 - 28 0- 0 0.0 - © 268 - 28 0.00 - O 0
5 - 30 3.04 - 30 0- 0 0.0 - O 275 - 30 0.00 - O 0
5 - 30 3.03 - 30 0- 0 0.0 - © 271 - 30 0.00 - O 0
1 - 30 3.08 - 30 0- 0 0.0 - O 274 - 30 0.00 - 0 0
2 - 30 3.21 - 30 0- 0 0.0 - 0 252 - 30 0.00 - 0 0
2 - 30 3.41 - 30 295 - 6 0.0 - © 227 - 30 2.00 - 29 117
9 - 29 3.47 - 29 267 - 16 3.8 - 13 222 - 23 2.50 - 31 104
1 - 26 3.41 - 26 296 - 20 4.1 - 15 211 - 18 2.80 - 31 103
5 - 24 3.45 - 24 292 - 23 4.3 - 17 206 - 16 3.00 - 30 101
4 - 30 3.44 - 30 309 - 30 4.4 - 25 195 - 24 3.10 - 31 103
5 - 23 3.46 - 23 331 - 23 4.5 - 21 193 - 21 3.20 - 30 105
2 - 24 3.36 - 24 344 - 23 4.5 - 18 199 - 17 3.20 - 27 104
2 - 25 3.28 - 25 343 - 24 4.4 - 20 189 - 20 3.20 - 29 104
2 - 26 3.19 - 26 346 - 26 4.4 - 23 198 - 22 3.10 - 29 104
5 - 29 3.22 - 29 327 - 27 4.3 - 26 208 - 27 3.00 - 27 103
4 - 29 3.22 - 29 306 - 26 4.1 - 24 212 - 24 2.80 - 29 103
4 - 30 3.22 - 30 296 - 24 3.8 - 22 222 - 26 2.50 - 27 105
6 - 30 3.20 - 30 290 - 14 3.3 - 12 238 - 29 2.00 - 20 111
3 - 31 3.21 - 31 0 - 0 0.0 - 0 248 - 31 0.00 - O 0
3 - 31 3.25 - 31 0 - 0 0.0 - O 234 - 31 0.00 - O 0
6 - 31 3.23 - 31 0- 0 0.0 - 0 237 - 31 0.00 - 0 0
0 - 31 3.21 - 31 0- 0 0.0 - © 239 - 31 0.00 - O 0
5 - 30 3.11 - 30 0 - 0 0.0 - 0 258 - 30 0.00 - O 0
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29 2.4 - 28
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31 4.1 - 28
30 4.7 - 31
31 4.2 - 31
29 4.6 - 27
27 4.5 - 27
29 4.1 - 25
28 3.9 - 27
27 3.7 - 23
29 3.3 - 24
27 3.4 - 28
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Variacié dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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SETEMBRE 2021

foF2 M(3000) F2 h'F2 foFl h'F foE
MHz Km MHz Km MHz
3.5 - 28 3.05 28 0- 0 0.0 - O 270 - 28 0.00 - O
3.4 - 28 3.01 28 0 - 0 0.0 - 0 282 - 28 0.00 - O
3.2 - 28 2.98 28 0 - 0 0.0 - 0 282 - 28 0.00 - O
3.2 - 29 3.02 29 0- 0 0.0 - 0 282 - 29 0.00 - 0
3.2 - 29 3.08 29 0- 0 0.0 - O 272 - 29 0.00 - O
3.2 - 29 3.17 29 0 - 0 0.0 - 0 255 - 29 0.00 - O
4.3 - 29 3.65 29 0 - 0 0.0 - 0 218 - 29 1.70 - 6
5.1 - 30 3.62 30 239 - 5 3.6 - 5 215 - 30 2.30 - 29
5.5 - 30 3.57 30 256 - 14 4.0 - 14 205 - 30 2.70 - 28
5.9 - 29 3.46 29 274 - 22 4.3 - 21 202 - 27 2.90 - 30
6.3 - 30 3.54 30 264 - 29 4.4 - 28 192 - 29 3.10 - 29
6.2 - 29 3.48 29 268 - 23 4.5 - 25 188 - 28 3.20 - 30
6.1 - 30 3.41 30 276 - 27 4.5 - 26 185 - 28 3.20 - 27
5.9 - 30 3.37 30 282 - 27 4.5 - 27 187 - 30 3.10 - 28
6.1 - 30 3.35 30 287 - 24 4.4 - 23 190 - 29 3.00 - 26
5.9 - 30 3.31 30 283 - 17 4.3 - 15 203 - 28 2.90 - 30
6.1 - 30 3.30 30 277 - 14 4.0 - 14 226 - 30 2.60 - 28
6.1 - 30 3.33 30 0- 0 0.0 - 0 235 - 30 2.10 - 26
6.5 - 30 3.32 30 0- 0 0.0 - © 238 - 30 0.00 - O
6.8 - 30 3.33 30 0 - 0 0.0 - 0 228 - 30 0.00 - O
5.7 - 30 3.35 30 0 - 0 0.0 - O 221 - 30 0.00 - O
5.2 - 30 3.33 30 0- 0 0.0 - O 227 - 30 0.00 - O
4.3 - 28 3.29 28 0 - 0 0.0 - O 237 - 28 0.00 - O
3.7 - 29 3.11 29 0 - 0 0.0 - O 256 - 29 0.00 - O
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Variacié diilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcién de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altituder.
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Variaci6o dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacid estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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Variacio dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacid estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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foF2 M(3000) F2 h'F2 foFl h'F foE
MHz Km MHz Km MHz
3.5 - 31 3.05 - 31 0- 0 0.0 - 0 264 -31L 0.00- 0
3.5 - 31 3.07 - 31 0- 0 0.0 - 0 254 -31 0.00 - 0
3.5 - 31 3.09 - 31 0- 0 0.0 - 0 259 -31 0.00 - 0
3.5 - 31 3.17 - 31 0- 0 0.0 - 0 250 - 31 0.00 - 0
3.4 - 31 3.19 - 31 0- 0 0.0 - 0 239 -31L 0.00- 0
3.2 -31 3.39 - 31 0- 0 0.0 - 0 221 -31 0.00- 0
2.9 - 31 3.34 - 31 0- 0 0.0 - 0 222 -31 0.00- 0
3.8 - 31 3.55 - 31 0- 0 0.0 - 0 211 - 31 0.00 - 0
5.6 - 31 3.77 - 31 0- 0 0.0 - 0 203 -31 1.90 - 30
6.1 - 31 3.75 - 31 0- 0 0.0 - 0 209 - 31 2.50 - 31
6.7 - 30 3.61 - 30 238 - 7 3.9 - 8 207 - 30 2.70 - 30
7.5 - 31 3.64 - 31 229 - 11 4.1 - 11 208 - 31 2.90 - 31
6.9 - 31  3.63 - 31 238 - 6 4.0 - 6 206 - 31 2.90 - 28
6.6 - 31 3.62 - 31 225 - 8 3.7 - 8 206 -31 2.85 - 30
6.4 - 31 3.63 - 31 0- 0 0.0 - 0 209 - 31 2.70 - 29
6.5 - 31 3.61 - 31 0- 0 0.0 - 0 217 - 31 2.30 - 28
5.6 - 31 3.76 - 31 0- 0 0.0 - 0 207 - 31 1.80 - 14
4.2 - 31 3.43 - 31 0- 0 0.0 - 0 197 - 31 0.00 - 0
3.2 -31  3.30 - 31 0- 0 0.0 - 0  225-31 0.00 - 0
3.2 - 31 3.29 - 31 0- 0 0.0 - 0 230 -31 0.00 - 0
3.2 - 31 3.33 - 31 0- 0 0.0 - 0 230 - 31 0.00 - 0
3.1 - 30 3.21 - 30 0- 0 0.0 - 0 231 -30 0.00- 0
3.2 - 31 2.99 - 31 0- 0 0.0 - 0 266 -31 0.00 - 0
3.3 - 31 3.03 - 31 0- 0 0.0 - 0 270 - 31 0.00 - 0
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Variacié dilirna tipica de la densitat electronica (Freqiiéncia de plasma) i la seva desviacio estandard (%) a sobre de
I’observatori en funcié de 1’altura.

Variacion diurna tipica de la densidad electronica (Frecuencia de plasma) y su desviacion estandar (%) sobre el Observatorio
en funcion de la altura.

Typical daily variation of the electron density (Plasma frequency) and its standard deviations (%) above the Observatory as
function of the altitude.
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