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SUMMARY

The Belgian ionosonde (URSI code: DB049) located at the RMI Geophysical Centre in
Dourbes (4.6°E, 50.1°N) has been providing regular observations of the ionosphere since
August 1957. Over the years, large datasets with ionosonde measurements was
accumulated; however, the data was scattered on different carriers and in different archival
formats. A new relational database was built comprising all the Dourbes ionosonde data in
the period from August 1957 through to April 2011, with a particular focus on the manually-
scaled data. First, all records has been automatically extracted from the original files (in three
different formats) according to the year of acquisition and then saved on a new file system in
the now commonly used CSV format. After that, the content of these new files was inserted
into a new, relational database. The content of the database was checked for consistency and
several plots were produced in the process.
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1. Introduction

The ionosonde was and still remains one of the most reliable instruments for observing the key
ionospheric characteristics. This relatively inexpensive instrument was around since the dawn of
the ionospheric research and went through several significant improvements, most important being
the digitalisation and, consequently, the automatisation of scaling (autoscaling) the ionospheric
charactiristcs from digital ionograms (Wright, 1969; Reinisch, 1996; Pezzopane and Scotto, 2005;
Reinisch et al., 2009).

Nowadays, the real-time ionospheric data provision from digital ionosondes offers important
input to address the needs of radio communication services and various ionosphere / space
weather monitoring applications (Stankov, 2002; Stamper et al., 2004; Stankov et al., 2011a,
2011b; and the references therein). However, various studies have already pointed at some
autoscaling deficiencies (cf. Stankov et al., 2012; and the references therein) which highlight the
importance of manually-scaled ionograms. For research purposes therefore, the long-term series
of (manually-scaled) ionosonde measurements are indispensable.

The Belgian ionosonde (URSI code: DB049) located at the RMI Geophysical Centre in Dourbes
(4.6 °E, 50.1°N) has been providing regular observations of the ionosphere since August 1957. The
first (analogue) ionosonde (Sondeur Panoramique), installed at the site in early 1957, recorded the
ionograms on photographic films. The digital sounding started in September 1970 with a
Digisonde-128 (DGS-128) and continued, since 1984, with a Digisonde-256 (DGS-256), both
developed and produced by the University of Massachusetts Lowell (UML). The Dourbes
digisonde employs a ‘delta’ transmit antenna and 7 receive antennas.

Over the years large datasets with ionosonde measurements was accumulated (Jodogne and
Stankov, 2002) that, unfortunately, were scattered on different carriers — from paper to DVDs. The
problem was exacerbated by the existence of different archival formats and addition of new
ionospheric characteristics, especially after the introduction of the digital ionosonde and the
automatic scaling of ionograms. The efforts in the recent years (Stankov et al., 2010) went into the
complete overhaul of this comprehensive ionosonde data collection and creating a database of
hourly, manually-scaled (cf. Piggot and Rawer, 1972, 1978; Wakai et al., 1987) ionosonde
measurements covering a period of more than 50 years, from 1957 to 2011.

The purpose of this report is to present the new relational database of the Dourbes ionosonde
observations comprising all ionosonde data in the abovementioned period from August 1957
through to April 2011, with a particular focus on the manually-scaled data.

The report is organized as follows. First, a brief information on the available ionosonde data at
Dourbes and the data formats used in the past is provided, followed by the definition of a common
new classification and format of ionospheric values. Next, the structure of the new relational
database is presented together with some programming and execution details. The report
concludes with a few representative examples of data selection and plotting.
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2. Existing manually-scaled ionosonde data and data formats at Dourbes

A (monthly) summary of the data available at Dourbes is provided in Table 2-1. Manual scaling
has ceased with the installation of the new ionosonde (Digisonde-4D) in April 2011 and the
utilisation of the ARTIST-5 autoscaling software.

DE0Y Data Availability — Monthly Detzils IMode: Daily files may be incomplete
Year 1 2 3 4 5 g T ] [ 10 11 12 | Format
2011 31 28 N 24 - - - - - - - - SA0
2010 31 28 N 30 31 a0 ]l N 30 =] a0 31 SAD
2009 31 28 N 30 31 a0 £l N 30 ] a0 31 SAD
2008 31 28 N 30 31 3o N N 30 ] 30 31 SA0
2007 31 28 N 30 31 a0 £l N 30 =l ao 31 SA0
2006 31 28 N 30 31 ao £l N 30 =] 3o 31 SA0
2005 31 2B N 30 31 T Ell N 30 = a0 31 SAD
2004 31 28 N 30 17 a0 ]l N 24 =] a0 31 SAD
2003 31 28 N 30 31 29 2 1] g9 28 a0 31 SAD
2002 0 28 M 29 18 3o 30 N 30 ] 30 31 SA0
2001 31 28 N 30 31 a0 £l N 30 i 3o 0 URSI
2000 0 28 N 30 31 ao £l N 30 =] 3o 31 URSI
1095 31 28 i 28 31 a0 Ell i 30 =l 3o 22 | URSKHI
19488 31 2B N 30 31 a0 £l a0 30 = a0 31 URSEI
1947 31 28 N 30 31 a0 £l N 30 =) 30 31 URSI
19596 a1 28 M 30 31 a0 E]] M 30 =] a0 31 URSI
1995 31 28 0 30 31 a0 £l 0 30 3 a0 31 URSEI
1054 30 28 N 30 31 ao £l N 30 =] 3o 31 URSEI
18483 31 28 a0 30 31 a0 £l a0 30 i 29 31 URSI
1942 31 28 28 30 31 a0 28 | 30 a1 ao 31 URSHI
1941 31 28 N 30 31 a0 a0 N 30 =) 30 31 URSI
1880 31 28 M 30 31 a0 E]] M 30 =] a0 31 URSI
1985 31 28 £l 30 31 a0 a £l 30 3 a0 31 | UASEA
19488 31 28 M 30 31 a0 £l M 30 ] 29 31 | URSEA
1087 31 28 M 30 31 a0 £l M 30 a3 a0 31 | URSEA
1988 31 28 M 30 31 29 £l M 30 a3 a0 31 | URSEA
1985 31 2B N 30 31 a0 ] N 30 30 a0 31 | UASEA
1984 31 28 M 30 31 a0 A M 30 =] 30 31 | URSEA
1983 31 28 M 30 31 a0 N M 30 ] 30 31 | URSEA
1932 31 2B M 30 31 28 £l M 30 =] a0 31 | URSLA
1981 30 28 M 26 31 a0 £l M 30 a3 a0 31 | URSEA
1980 31 28 M 30 30 a0 £l M 28 a3 a0 31 | URSEA
19759 31 2B N 30 31 a0 a0 N 30 =] a0 31 | UASEA
1978 31 28 M 30 31 a0 A M 30 =] 30 31 | URSEA
1977 31 28 M 30 31 a0 N M 30 ] 30 31 | URSEA
1976 31 20 M 30 31 29 £l M 30 =] a0 31 | URSLA
1975 31 28 £l 30 31 a0 a £l 30 3 a0 31 | UASEA
1974 31 28 M 30 31 a0 £l M 30 a3 a0 31 | URSEA
1973 31 2B N 30 31 18 ] N 30 =] a0 31 | UASEA
1972 31 28 N 30 31 29 £l N 30 ] a0 31 | UASEA
18971 30 28 M 30 30 a0 N M 30 29 30 31 | URSEA
18970 &) 28 M 30 28 a0 &l M 30 =] a0 30 | URSEA
1968 30 28 M 29 31 a0 22 M 28 30 30 31 | URSEA
1968 30 27 a0 30 31 a0 £l M 30 a3 28 30 | URSEA
1967 31 2B N 29 2B 28 ] ] 20 =] 28 31 | UASEA
1968 31 28 N 30 31 a0 a0 N 30 ] 30 31 | URSEA
1965 31 27 29 30 31 a0 A 29 30 30 30 31 | URSEA
1964 31 27 a0 30 31 a0 A M 28 =] 29 31 | URSEA
1963 31 28 a0 28 31 28 N M 30 ] 30 31 | URSEA
1962 31 28 M 30 28 a0 £l M 30 30 a0 31 | URSEA
1961 31 27 N 29 30 a0 ] a0 30 =] a0 31 | UASEA
1960 31 24 N 22 31 a0 £l a0 30 ] 28 31 | URSEA
1955 31 27 il o7 28 28 a7 il a0 1 30 30 | UASEA
1958 30 28 N 30 30 a0 a0 N 30 24 a0 31 | UASEA
1957 - - - - - - - 29 28 25 30 30 | URSEA
" EAD - Eandard Erchaing Dl o, Tl - Fiepord D20 WO, LR — el B Dasemele 55 and Lingeu-Tokyo 37

Table 2-1. Dourbes ionosonde data catalogue of manually-scaled ionograms, 1957-2011 (cf. Stankov et al., 2010).
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Three data formats have been in use over the years - URSI-A, URSI-I, and the SAO. Detailed
description of each format is available in the RMI technical report by Stankov et al. (2010); here we
provide just a few sample data printouts.

The oldest, URSI-A format, was used from August 1957 to January 1990.

11849778 181 8882 80082 B 82 51082310828 AB1S 822 848 856 86500858
128497 M18188857 853 658 @848 848 833 628 821 8325 827 829 829
1184971880027 @2 @27 826 Fa24 819 815 He22 852 853 86l 862
84971828885 e 856 @852 848 He48 829 823 822 824 @25 FEIT FEG
118497 M18388826 627 @29 827 823 823 824 827 851 86h 859 8ad
128497 18388666 853 HE53 HE4a8 COB42 837 AB28 822 @24 B2E 831
118497 M 18488031 @B @26 824 823 823 823 826 R859 857 854
2849718480856 856 856 868 843 831 819 822 824 @26 827 828
118497 M185888386 832 633 FEB38 FA24 @18 AB23 843 8GR B58 865
128497 18588865 859 653 @848 858 833 821 823 828 831 FEI3 833
118497 M 16031 @8 @29 828 821 AB19 824 849 855 852 857
128497 Mle6eB866 @72 861 853 843 834 833 8O9MMB32 833 837 835

118497 7818788832
12849778 18788872
11849778 18888833

818 B835UFE2E FE23
853 848 HE4l1 838
832 831 6829 838

819 826 852
B22UMB24 829
823 825 853

4977 11283357 367 36T 3B 352 I 3IBE 312 335 A324 333
4977 11383319 318 311 323 348 M317 333 327 378 32 C366
4977 11383364 386 343 358 3IGE 357 355 324 315 3[4 314 316
4977 11483386 322 313 321 331 377 378 348 372 381 348 368
4977 11483366 371 373 352 357 353 357 315 384 3T 386 386
4977 11583314 369 383 389 344 348 385 A8 3IBB RITI RIBE 375
4977 11583351 354 357 358 349 35TUA A32]1 36 315 312 30
4977 11683331 322 F3l6 319 F325 324 352 378 368 371
4977 11683366 378 3IT8 3ITE 366 329 333 356 354 329 338 368
4977 11783312 318 296 FIBSUF3I16UFIZBIFILE 375 385 3IEIMER
4977 11783385 368 3IT@ 347 335 324 357 358 3I1SWF3LS 32 341
4977 11883384 317 315 38 388 321 333 341 365 366 388 362
4977 11883365 349 382 364 368 339 344 353 348 ISBNELT 317
4977 11983386 316 311 38 FI2IWFIZLF3IAS 367 378 359 371 357

4977 17883384 383 33 3B 312 324 325 327 356 3I58 352 362
4977 17883357 354 349 353 358 333 328 312 384 36 386 386
4977 18883815 815 813 @811 832 826 827 826 81T 622 821 816
4977 18883814 828 821 828 816 824 827 835 836 @21 8l al4
4977 18184 L
4977 18184 L

4977 18284 L L
4977 18284 L L

4977 18384 233
4977 18384 L L L

4377 18484

4377 18484 L

4977 18584

4977 18584 LY

4977 18684 L L
4977 18684 L L L

4977 18784 L
4977 18784 215 L

4977 18884

4977 18884 L

4977 16984 L
4977 18984 L

HERERERERERNERERNERENERE: ERERERERERERER

4977 16828 145 218 235 245
4977 16828252 245 X5 198 145

4977 17828 135
4977 17TE2E235 232 218 1E2 138
4977 18828

4977 18428817 @813 815 B8 815
1184977818124 All2
1284977818124112
1184977816224 ]
1284977918224115 112
1184977818324 A
128497818324 ] C A A i

1184977818424 ALLT 112 112
1284977818424 Alll 15 117 LS

1184977818524 A A L% L%
128497818524 All2 128EA A i

1IRS 228 238

818 825 815 815

MEEEEHM

ALZSEA

B
=
m
=

AllS 128EA

A LS C
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The URSI-I format was used from January 1990 to April 2002.

DS 256 foF2 in wnits of 8.1 MHz

DURBES Belgium Latitude: 58.1 Longitude: 4.6 October, 1998 fD F2
Day Time in UT

1] 2 3 (] T B ] 18 11 12 13 14 15 16 17 1B 13 28 21 22 23

1 [y 3IT 34 38/ 39y 337 49 &y ™Y T 934 189/ 1e8S 181/ B85y 81/ B8 B4/ By T4 587 S8y 39S L2
2 £ 48y 38/ 3T/ 335 38y 4A5f SIf 6l 6% BB 935 93y 99 96/ 98 BB BSY 82y TSS 63 5T/
3 45/ 524 o4 T8 TLS TBY TRy TS BB/ B4 BSS TLS 549 51/ 45/ 42/ 4l
4 oy 3B 377 3T 34y 27y S8 6Ly T T 87y BBS 92 BT/ BO9Y 91 8y 8BS 637 oY 587 46y 45 Al
5 47 48 41/ 41/ 36y 290 497 66y TBY T 89y 92/ 91/ 86/ BTy B3/ B BB 69y 637 637 S8y 41 41/
& 41 4 41y 38y 377 32F 54/ 68/ BAy BSY 98y 93/ 93/ B9/ BGS PSS BYY BRY 73S o4 59y 544 515 S8/
T M4/ 45/ 45/ 45/ 454 41/ 5B/ T2 H3y B9 186/ 168/ 188 97/ 182/ 118/ 184S 93 T7S 61 56/ 61/ 56 &S
B 55/ 4L 36/ 36/ 337 38/ 48/ 51y S22 55 59y 69 TR 79 B3y R TR TeY 62y S58B/ 4S5/ 44y 48y 39/
9 3y I 35S 34y 32y 257 39 S8y 54y S O 6Bf TeS TLY TIS TeS ™S 6hY 6 58y 49y 35/ 3L 38/
18 Iy 3y 31y 32y 27y XS 48y S5y TS TS T TBS TAY BBy TRS TBY B THS TSY 63y 48y 324 33 35
11 35 34 32/ 337 38y 38y 49/ 9y Wy TR 84S 937 BGS 8BRS B4S B9 BT B2 69 68 4SS 32/ 31 2
12 3[y 35 34y 35/ 357 38y 547 66y TS BIY 9@y 99y BIS 927 93y By ey B3 T3y 66 577 427 39S 3
13 3y 4y 41/ 42y 39y 36 52f TI/ B3 BY 974 18lS 94 937 BGS BB ™Y T 67/ 63y 56/ 48y 38S IS
14 38 3IFF 37F 3BS 36 32 52F B 9y 8BRS 99/ 1eb/s 93/ BES BES 8Of Bl BEY 67F 61f 51f 455 42F 3y
15 3|y 3B 3B/ 3T/ 34y 32y S8 T2y B 1B 18327 1117 16837 18y 93y 99/ 18l @8I T2 73/ 6375 524 58S 4B/
16 46/ 45/ 45/ 44/ 43y 48/ 51/ T5/ B8 95/ 181/ 184/ 91/ 93/ 182y 162/ 94y B8y 66/ 59/ 537 46/ 47/ A6/
17 45/ 46/ 44/ 437 41y 33/ 724 B8S b 1867 119 116/ 113/ 98/ 188/ 97/ 85 TS 59/ 48/ 45/ 437
18 4B/ 48 46/ 457 44/ 38/ 487 &Ff TS BY 93/ 98/ 188y 184 187/ 188/ BYY TR/ 6BF 59y 55/ 51y 477 4
19 My AR 47 42y 3Ty 274 39y 51y 6l S8 B8y B3S BAS BTS BSS BBS GBS S&y 41y 30 My 317 3L 3O
28 a1y 3T 32y 29y 25y 24y 35/ 45y S8y S 574 6B 6B 6% TS MY O TIY 5% S8y 41 34y 34y 36 32/
21 3y I 31y 32y 25 22f 36 S5LY Sby 6% T9Y BTS 91y B4y BT M) TH b6/ S8/ 454 465 2
22 Wy v IS 3N 41/ &f 78S B4/ 947 188/ 188/ 98 182 WS BYW TR &3S 56/ 39y 38/ 3/
23 3y 3T 3y 37 35y 1) 417 66y MY 937 1ea/ 94/ BBy BT 967 9L TL RS 627 S5BS 4SS 4TS A5y
24 a1y 3% 35/ 3L 25y M8 31y My &y 55 68y 64y 57 6L 59y w3 S8 47 3% 35 28y 2y 27 AOF
5 25/ 38/ 45/ 55/ 6Lf 6B TBS B3S TIF 69 TS 67 54 49 ALy 29y 54 A5 MY
26 4y 2 21y WS 19/ WY 34/ S5/ 6B/ THY TBS BAS 91/ B4S B3/ 88/ 65 S5Lrf 39y 3L 275 W AS
7 oy 2y 2y 31 31y 31y 35/ &y T TS 86 91 93 89/ BT By TR 6L 53y 52/ 46/ 36/ 34y Y
28 B! 3% 35/ 34/ 35/ 26/ 35/ &7 B8/ B4/ 184y 187/ 118/ 93/ BSS 98/ TE/ 68/ 6L/ 547 53/ 44y a4y 4L
29 a8y 3% 48/ 39y 38 35/ 38f Sey TS BYW 874 18375 189S 94y B9y 98 TIY ST 554 5B/ 39y 35/ 36 MY
3@ 34y 34 35/ 34/ 38/ 28/ 34/ 6l RS OBY 95/ 181/ 96/ 934 93/ 98/ B3/ 66 525 45F 33/ 3L 33s 3y
31 3s[y 35 35/ 36/ 37y 31y 387 By TS BY 91 94y 93y BOY o6 181 BYS  6EY 45/ 37/ 38/ 397 M/
Med 39y 37/ 35/ 37/ 35/ 38/ 4l 6Ly T2y T 89y 93F 937 89y BTS 8BS B3I/ T4 66y 59 517 44y 39 39/
1] o | 2% 38 29 28 28 29 310 3L 31 31 3& 31 31 31 38 31 38 38 38 M 31 2N 3B
Wy £ 41 417 48y 374 32/ S8/ oF/ BBy BY 977 1817 1edy 947 935 96/ o8 B3Iy T2 635 57/ 4BS 4A5F My
] 3y 34 324 324 38y S 35/ 51y 6L 6% THY B3S B3S 8BRS B3y B TI/ 62F S5 49 36 324 33) Y
R 8 T 9 B 7 6 15 16 ¥ 28 19 18 17 14 18 15 3 17 14 21 16 1z 11
L1 1] 497 48 45/ 45/ 447 48/ 54y 75/ B8S 95 184y 1897 189/ 1817 182y 18l 93 8% TIy T3/ 63F 544 51 4B/
e Iy 2% 29y 29 25 My 31F & Ry 55 o8f 69y T TIS TRS TLS 61 S4F A9y 39S M/ ITF WS I

s 256 foFl in wnits of @&.81 MHz an'l

DMBES Belgium Latitude: 58.1 Longitude: 4.6 October, 1998
Day Time in UT

(1] 2 3 6 T B ] 18 11 12 13 14 15 16 17 1B 13 28 21 22 23

1 528/ 588/ 88/
2
3 448/ 458/ A58/
4 498/
5 4348/
[ ] 488/
T
8 398/ 418/ 458/ 458/ 458/
9 388/ 4587 458/ 468/ 448/
18 468/ 4487 428/
11
12 498/ 494
13
14
15
16
7
18
19 418/ 448/ 458/ 4384 418/
28 385/ 4688/ 418/
26
.
28
]
38
31
Med 8 By 8/ L1 By 8y 8y 8y 308/ 415/ 458/ 458/ A58/ 428 8/ 8y By By B/ a8/ 8/ 8y 8/ 8/
1] (1] (] (] ] ] 1] (] (] 3 (] ] 8 9 5 8 (:] (:] [:] ] (1] (:] (:] ] 1]
L] 8/ B 8/ By (1) 8y 8y 8/ 488/ 448y 478/ 478/ 475/ 465/ 8y 8y 1) By By [: 1) By By By By
L as B 8/ 8/ & B 8 By 3B 39N ALTS 4457 4327 48T WS W B [T 8y 8 B 8 aF
1] (1] (2] (2] (] (1] 1] (2] (2] 15 58 53 25 43 58 1] (] a8 ] 1] 1] a8 [:] ] 1]
m e & 8/ &/ & e 8 8/ & & e & 8/ & & & & 8 &/ 68 8 8 8 8
LD e & 8/ &/ & e & 8f & & e & 8 & 6 e & & & 8 e 8 8f e
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The most recent data, from to April 2002 to April 2011, were stored in the Standard Archiving
Output (SAO) format (first published in the INAG Bulletin #62 in 1998).

5 17749 @ E56 8565656 @ 8 B B B8 8 8@ B B B 8 @ @ @ & @ @ @ & & b & a8 ald a7 8
49 X @ @ 8 @ 8 8 8 ATATAT4 4040128 &4 8 B B B 8 @ B B B B B B B BB B B B BB BB S
1.162 65.459 58.188 4.688 -1.888
DGE-256 B40/DBBAS, MMME Dourbes, WH 4.31, VIEWER SAD Explorer v 3.4.88
FE2E1 B33 1 Seieieiei s 1 DEr e S 2 1.4 2 EeDiEe | eEeie 1 B0 10681 269208494 10142568312288
i 3060000 8 2021 12.561  1.5569999.888  1.5580990. GG00000. 6B8  4.061 267.912 267.9129999.8869999 0689999 . 088
G000 . RETODD . eEOOD R 1. SEeROOD. B . BB 8700990 . BBEI00D. BB 3.958 377.588 N 354 1.558 1.558
9999 . ¢BB 376 . BEEDOO0 MBB 273 254 24300000 988 76.3679999.888 3.857 48.467 GE.4BB 3. AOHOO00. BEREO000 . BREOUI0 . BRE
-5.4069 -3.986 -2.344 -.TB1 .TBl 2.344 3.986 5.469
267.912 267.912 267.012 278.549 271.429 272.388 I72.388 274.866 274.945 277.582 270.34]1 2B1.978 282 .58 B2 .568 282 .588
282 .588 8T 588 8T .253 295.165 295.165 295.165 295.165 297.8682 295.6B1 6@ .448 3I81.319 I81.319 383.956 3I88.352 311.868
314.585 314.585 I1E8.822 31B.822 317.588 322.588 307 508 327.508 337 580 332 508 337 568 3427 500 342 568 347568 352.508
357.588 3I67.588 372.588 377.588 38T.508 398.729 411.585 426.446 443.823 485.865 S47.473
96 92 D6 92 96 06 D6 92188 06 DE10G1841881841001641841684102166164110165118162118186118118 E418E BE11811816E1M6118 B4118
118118186166 BA118110186106106106106106106 8 8
3333333334333343330 3343333433433 3040404 30044 3333443388
1.550 1.00 1658 1.78@ 1758 1.B88 1.858 1.9 1.9580 2.8 2.808 2.0 2.154 2088 2.258
7.388 2.358 2488 2.454 2.5 2.558 2.688 2.658 2.7 2.758 Z.BMA 2.BSA 2.0B 2958 3.688
3.858 3.188 3158 3.280 3254 3.3 3358 .48 34584 3588 3558 3.688 3.658 3.7 3.758
Jj.Be8é 3.658 3988 3.956 4.888 4.8580 4.188 4.1580 4.288 4.258 4.388
J354008EHD | A30BBBE+] (I2EBEEE+3 .00GDBOE+D- . 127530E+3 .237BGOE+2-  BEBBBE+L | 11720BE+]- . 1GBEBREHR . 273254E3
L JBBEGEHD (3SAPBBE+D . 110B0BE+3 .G00BGOE+E- . LETIIBE+2 . 243588E+L- . 1A2GEBEHR
5455555445550 50000 5.0 2 5552 552l 2l 4 5404
IMTATESS . 1SABBBE+H
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3. Common classification of ionospheric values

A common classification has been defined in the Extensible Markup Language (XML) (Fawcett
et al., 2012) format (both human-readable and machine-readable) taking into account the different
classifications provided over time by URSI and UML. Here is the definition of this new format
expressed in XML Schema Definition (XSD) (Ref.3).

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema elementFormDefault="qualified"
targetNamespace="http://oma.be/iono/characters"”
xmlns:characters="http://oma.be/iono/characters"”
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="IonoCharacteristics">
<Xs:complexType>
<Xs:sequence>
<xs:element maxOccurs="unbounded" ref="characters:Group"/>
</Xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Group">
<Xs:complexType>
<XS:sequence>
<xs:element ref="characters:Name"/>
<xs:element ref="characters:CharacteristicList"/>
</xs:sequence>
<xs:attribute name="gid" type="xs:NCName" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="CharacteristiclList">
<xs:complexType mixed="true">
<XS:sequence>
<xs:element maxOccurs="unbounded"
minOccurs="0"
ref="characters:Characteristic"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Characteristic">
<Xs:complexType>
<XS:sequence>
<xs:element ref="characters:Name"/>
<xs:element minOccurs="0" ref="characters:ArtistName"/>
<xs:element ref="characters:Dimension"/>
<xs:element ref="characters:Desc"/>
</Xs:sequence>
<xs:attribute name="code" type="xs:NMTOKEN" use="required"/>
<xs:attribute name="sao_pos" type="xs:integer"/>
<xs:attribute name="type" type="xs:NCName" use="required"/>
</xs:complexType>
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</xs:element>
<xs:element name="ArtistName" type="xs:string"/>
<xs:element name="Dimension">
<Xs:complexType>
<Xs:sequence>
<xs:element minOccurs="0
<xs:element ref="characters:Unit"/>
</Xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="UrsiFactor" type="xs:double"/>
<xs:element name="Unit" type="xs:string"/>
<xs:element name="Desc" type="xs:string"/>
<xs:element name="Name" type="xs:string"/>
</xs:schema>

ref="characters:UrsiFactor"/>
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Here is an example of the F2 layer definitions in an XML file:

<?xml version="1.0" encoding="UTF-8"?>
<IonoCharacteristics xmlns="http://oma.be/iono/characters">

<!-- ========================================================= -->
<!-- mapping between ursi and artist code according to reference -->
<!-- http://ulcar.uml.edu/~iag/CHARS.htm -->
<!-- NOTE: -->
<!-- ursi_codes 1957: -->
<!-- MUF F2: 02 becomes 07 -=>
<!-- MUF F2: 12 becomes 17 -->
<!-- ========================================================= -->

<Group gid="F2">
<Name>F2 Layer Parameters</Name>
<CharacteristiclList>
<Characteristic type="ursi" code="00" sao_pos="01">
<Name>foF2</Name>
<Dimension>
<UrsiFactor>.1</UrsiFactor>
<Unit>MHz</Unit>
</Dimension>

<Desc>F2 layer o-mode (ordinary) critical frequency</Desc>

</Characteristic>
<Characteristic type="ursi" code="01">
<Name>fxF2</Name>
<Dimension><UrsiFactor>.1</UrsiFactor>
<Unit>MHz</Unit></Dimension>
<Desc>F2 layer x-mode (extraordinary)
critical frequency</Desc>

</Characteristic>
<Characteristic type="ursi" code="02">
<Name>fzF2</Name>

<Dimension><UrsiFactor>.1</UrsiFactor>
<Unit>MHz</Unit></Dimension>
<Desc>F2 layer z-mode critical frequency</Desc>

</Characteristic>
<Characteristic type="ursi" code="03" sao_pos="03">
<Name>M3000F2</Name>

<Dimension><UrsiFactor>.01</UrsiFactor>
<Unit>NA</Unit></Dimension>

<Desc>F2 layer M UrsiFactor (the ratio of the maximum usable
frequency divided by the critical frequency)</Desc>

</Characteristic>
<Characteristic type="ursi" code="04" sao_pos="12">
<Name>h’F2</Name>
<Dimension><UrsiFactor>1</UrsiFactor>
<Unit>km</Unit></Dimension>
<Desc>F2 layer o-mode minimum virtual height</Desc>
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</Characteristic>
<Characteristic type="ursi" code="05">

<Name>hpF2</Name>
<Dimension><UrsiFactor>1</UrsiFactor>
<Unit>km</Unit></Dimension>
<Desc>An estimate of the true height of the F2 layer
(measurement of the ordinary mode virtual height
at a frequency of 83.4% of the foF2)</Desc>

</Characteristic>
<Characteristic type="ursi" code="06">

<Name>h’0x</Name>
<Dimension><UrsiFactor>1</UrsiFactor>
<Unit>km</Unit></Dimension>
<Desc>F layer minmum virual height of the x-mode trace
at a frequency equal tothe foF2</Desc>

</Characteristic>
<Characteristic type="ursi" code="07" sao_pos="04">

<Name>MUF3000F2</Name>

<ArtistName>MUF(D)</ArtistName>

<Dimension><UrsiFactor>.1</UrsiFactor>
<Unit>MHz</Unit></Dimension>

<Desc>F2 layer maximum usable frequency for 3000km path</Desc>

</Characteristic>
<Characteristic type="ursi" code="08">

</Group>
<Group gid="F1">

</Group>

<Name>hc</Name>
<Dimension><UrsiFactor>1</UrsiFactor>
<Unit>km</Unit></Dimension>
<Desc>The height of the maximum obtained by
fitting a theoretical h’F curve for the parabola
of best fit to the observed ordinary mode trace near foF2
and correcting for under-lying ionizaton</Desc>
</Characteristic>
<Characteristic type="ursi" code="09" sao_pos="40">
<Name>qc</Name>
<ArtistName>ScaleF2</ArtistName>
<Dimension><UrsiFactor>1</UrsiFactor>
<Unit>km</Unit></Dimension>
<Desc>EF layer scale height</Desc>
</Characteristic>
</CharacteristicList>

</IonoCharacteristics>
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Note: It has been noticed that two of the ionospheric characteristics have different code values
in URSI-A and in the subsequent classifications. In order to rectify the mismatch, the following
substitution was performed in URSIArecord.cpp:

if (ursiCode == "@2")
ursiCode = "07";

if (ursiCode == "12")
ursiCode = "17";

The XML file can be read by a dedicated program that feeds two tables in the relational
database with its contents: iono_goups and iono_defs.
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gid code name a0 ursi | unit | description
pos. | factor
Custom art 19 DownF 19 1 | km Lowering of Firace to the lesding edge
Custom art 20 DownE 20 1| km Lowering of E-trace to the leading edge
Custom art 21 DownEs 21 1 | km Lowering of Es-trace to the leading edge
Custom art 27 dit foF2 27 1 | MHZ | apstment to the scaled foF2 during profile nversion
Custom art 36 fminEs 36 1| km Minimum frequency of Eslayer
E l.lI".'S\i_?.ﬂ foE 9 0.01 MHz E layer o-modde critical frequency
E 111".'3\2-[_22 fCIIEE 0.01 MHz EZ layer o-modde oritical Frequency
E ursi 24 | 'E 13 1 | km E layer o-mode minmum viresl height
E ursi 26 | h'E2 1 | km E2 layer o-mode minimum virtesl helght
Es 111".'3\2-[_31] foEs 6 0.1 MHz Es layer hightest o-maode frequency
Es l.lI".'S\i_E 1 xE 0.1 MHZ | Es layer highest smode freguency
Es ursi 32 | thEs 48 0.1 | MHZ | Thehlanketing frequency of layer used to derive foEs
Es ursi 33 | ftEs 0.1 | MHZ | Top frequency of the Es trace (any mode)
Es ursi 34 | h'Es 14 1 | km The minimim vietal height of the layer used to derive foEs
Es ursi 36 | Type Es 49 1| NA A characterization of e shape of Bs trace
F1 ursi 10 | foF1 2 0.01 | MHz | F1 layer o-mode critical frequen oy
F1 ursi 11 | &F1 0.01 | MHzZ | r1 ayerxmode critical frequency
F1 ursi 13 | M3000F1 0.01 | MHz | F1 yerM UrsiFactor (see code 03)
F1 ursi 14 | h'F1 1 | km F1 layer o-mode minimum virtual helght
F1 111".'3\2-[_15 hJF 11 1 lC['ﬂ F layer o-moade minimum vireal beight
F1 ursi 17 | MUF3000F1 0.1 | MHz | F1 tayer masimum usabie frequencyises code 07)
F2 ursi 00 | foF2 1 0.1 | MHZ | 5z layer o-mode (ordinary) critical frequency
F2 ursi 01 | f&xF2 0.1 | MHz | Fz ayer xamode (extraordinary critical frequency
F2 l.lI"Si_ﬂ?. fzF2 0.1 MHz F2 layer @-mode ritical frequency
F2 ursi 03 | M3000F2 3 0.01 | NA FZ layer M UrsiFactor
F2 ursi 04 | h'F2 12 1 | km F2 layer o-mode minimum virtual helght
F2 ursi 05 | hpF2 1| km A estimate of e true beight of the F2 layer
F2 ursi 06 | h'Ox 1 | km F layer minmsm virual beight of the wmode trace
F2 ursi 07 | MUF3000F2 4 0.1 | MHzZ | Fz layer mavimum usahle frequency for 3000km path
F2 ursi 08 | hc 1| km The height o the marimum ohtained by fitting a theorectical b'F
F2 ursi 09 | gc 40 1| km EF layer scale beight
Modeled | art 28 | foEp 28 1 | MHzZ | prdicted value of foE (Model OCIR-75)
Modeled art 29 fih'F) 29 1 | MHZ | Frequencyat which b'F oocurs
Modeled 311_3'] ﬂh’F?.} 30 1 MHz Frequency at which h'F2 oocurs
Modeled | art 31 foF1p 31 1 | MHz | redicted value of foF1 (Model IRI-50)
Modeled | art 35 | foF2p 35 1 | MHZ | predicted value of foF2 (Model URSE-EE)
Nh ursi 90 | hmE (zmE) 15 1| km True height of E-layer, 777 method
Nh ursi 91 | hmF1 (zmF1) 33 1 | km True beight of F1 peak, 727 method
Nh ursi 92 | hmF2 (zmF2) 32 1 | km True belght of F2 peak, 777 methad
Nh ursi 93 | zhalfNm 34 1| km True height at half peak electron density
Nh ursi 94 | yF2 37 1| km Parabolic F2 layer semithickness
Nh ursi 95 | yF1 38 1| km Parabelic F1 layer semithickness
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gid code name 5a0 ursi | unit | description
pos. | factor
Otherl | ursi 40 | foF1.5 D.01 | MHZ | Theomode critical frequency of the F1.5 ntermediate .
Otherl | ursi 42 | fmin 5 D.1 | MHZ | Thelowest frequency at wheih an o-mode echo Ls observed
Otherl | ursi 43 | M3000F1.5 0.01 | MHzZ | F1.5 lyer M UrsiFactor (see code 03)
Otherl | ursi 44 | h'F1.5 1| km F1.5 layer o-mode minimm wirtual height
Otherl | ursi 47 | fm2 0.1 | MHZ | The fmin for the second order omode trace
Otherl | ursi 48 | hm 1| km The height of the mavimum electron density of the F2 later
Otherl | ursi 49 | fm3 0.1 | MHZ | The tmin for the third order o-mode trace
Other2 UTSi_ED fminF 7 0.1 MHz Minimum freguency of Flayer echoes
Other?2 UTSi_E 1 fminE a8 0.1 MHz Minimum frequency of B-layer echoes
Other2 | ursi 82 HOM 1| km Parabolic E layer peak beight
Other2 | ursi 83 | yE 16 1| km Parabolic E layer semi-thickness
Other2 | ursi 84 QF 17 1| km Average range spread of F trace
Other2 UTSi_BE QE 18 1 kkm Average range spread of E race
Other2 | ursi 86 FF 22 0.01 | MHZ | Freqeency spread hetween fxF2 and i
Other2 | ursi 87 | FE 23 0.01 | MHZ | as FFbut comsigorad boyond foE
Other2 | ursi 88 | fMUF3000 25 0.01 | MHz | MuUF (D) ebliguity UrsiFactor
Other2 | ursi 89 | h"MUF3000 26 1 | km Virtual height at MUF (D) joblquity UrsFactor
ProfE ursi CO | [ADE] 1| km Coeflicient AD, truncated to integer km
ProfE ursi C1 | <AQE=> 1| m AD - [AD], bruncation reminder
ProfE ursi C2 | [AlE] 1 | km Cosfficient A1
ProfE ursi C3 | <AlE= 1 | m AL-[AL]
ProfE ursi C4 | [A2E] 1 | km Coeflicient AZ
ProfE ursi C5 | <A2E= 1| m AZ-[A2]
ProfE ursi C6 | [W] 1| km Valley width [W], truncated
ProfE ursi C7 | <W=> 1| m W - (W]
ProfE ursi C8 | [D] 1 | km Valley depth [D], truncated
ProfE ursi C9 | <D= 1 | m D- (D]
ProfE uTSi_C.FL [fSE] 1 MHz | stating frequency
ProfE ursi CB | <fsE= 1 | kHz | s-m
ProfE UTSi_CC [ﬁ'ﬂE] 1 MHz e ing Frequency
ProfE ursi CD | <fmE=> 1 | kHz | tm-pim)
ProfE ursi CE | [hmE] 1| km peak height, truncated
ProfE ursi CF | =hmE=> 1 | m b - [lam)
ProfE uTSj_CG EPPE 0.1 lkm erTor per point an average mismatch of odginal k(1) trace
ProfE ursi CH | ValleyID 1 | NA Walley Model [D
ProfE ursi DO | BO 1| km IR Thickness paramet e
ProfE ursi D1 | Bl 43 0.1 | NA IR1 Profle Shape parameter
ProfE ursi D2 | D1 0.1 | NA [R1 Profile Shape parameter, F1 layer
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gid code name s5a0 ursi | unit | description
pos. | factor
ProfF1 ursi BO | [AOF1] 41 1 | km Coeflident AU, tuncated to nteger km
ProfF1 ursi B1 | <A0OF1=> 42 1 | m AD - [AD], truncation reminder
ProfF1 ursi B2 | [Al1F1] 1| km Coefficent Al
ProfF1 ursi B3 | <AlF1> 1 | m Al-[A1])
ProfF1 ursi B4 | [A2F1] 1 | km CoeMficent A2
ProfF1 ursi B5 | <A2F1> 1 | m AZ-(A2)
ProfF1 ursi B6 | [A3F1] 1 | km Coeflident A3
ProfF1 ursi B7 | <A3F1> 1 | m AT -[A3]
ProfF1 ursi B8 | [A4F1] 1 | km Coellicent Ad
ProfF1 ursi B9 | <A4F1> 1 | m A - (M)
ProfF1 UI‘S\Z—[_Bﬁ [fSFl] 1 MHzZ | starting frequency of the layer, runcate
ProfF1 ursi BB | <fsFl=> 1 | kHz | &=-im
ProfF1 UI‘.'S\i_B C [ﬁ'ﬂFl] 1 MHz end ing frequency fm
ProfF1 ursi BD | <fmF1=> 1 | kHz | -1
ProfF1 ursi BE | [hmF1] 1| km peak beight, ruscated
ProfF1 ursi BF | <hmF1> 1 | m bam - [hm)
ProfF1 ursi BG | EppF1 0.1 | km error per point an average mismatch of original b trace
ProfF2 ursi AD [AOF2] 1 | km Coeflicient A0, truncated o inleger km
ProfF2 ursi Al | <AOF2=> 1 | m AD - [AD], truncation reminder
ProfF2 ursi A2 | [A1F2] 1 | km Coelficdent Al
ProfF2 ursi A3 | <AlF2> 1 | m Al-[AL]
ProfF2 ursi A4 | [A2F2] 1| km Coeffident A2
ProfF2 ursi A5 | <A2F2=> 1 | m AZ-[A2]
ProfF2 ursi A6 | [A3F2] 1| km Coeffident A%
ProfF2 ursi A7 | <A3F2> 1 | m A3 -{A3]
ProfF2 ursi A8 | [A4F2] 1 | km Coellicent Ad
ProfF2 ursi A9 | <A4F2=> 1 | m M- (M)
ProfF2 UI‘S\Z—[_M [fSF?.] 1 MHz | starting frequency of the layer, truncate
ProfF2 ursi AB | <fsF2=> 1 | kHz | s-1m
ProfF2 UI‘S\Z—[_ﬁC [ﬁ'ﬂF:?.] 1 MHz end ing frequency fm
ProfF2 ursi AD | <fmF2=> 1 | kHz | fn-pim)
ProfF2 ursi AE | [hmF2] 1 | km peak beight, runcated
ProfF2 ursi AF | <hmF2> 1 | m ks - [l
ProfF2 ursi AG | EppF2 0.1 | km error per point an average mismatch of original b0 trace
SpreadF | ursi 50 | fol 0.1 | MHZ | Thehighest o-mode Frequency o spread F
SpreadF | ursi 51 51 10 0.1 | MHZ | The highest frequency of spread F traces (any mode)
SpreadF | ursi 52 fml 0.1 | MHZ | Thelowest o-mode frequency atwhich spread traces are observed
SpreadF | ursi 53 M30001 0.01 | MHZ | ™ ursiFactor deduces from upper frequency edge of spread iraces
SpreadF | ursi 54 | h'l 1 | km Minimum slant range of the spread F trace
SpreadF | ursi 55 | foP 46 0.1 | MHZ | mghest ordinary wave critical frequency of F reglon patch trace
SpreadF | ursi 56 | h'P 47 1 | km Minimum virtsal beight of the trace used to determine foP
SpreadF | ursi 57 | dfs 0.1 | MHZ | Tisetrequency spread of the seatter pattern
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gid code name 540 ursi | unit | description
pos. | factor
TEC | ursi 70 | 12000 le+17 | 1/m2 | tosespheric electron oontenst Faraday tedimnigue
TEC |ursi 71 | I 39 | 1le+17 | 1/m2 | Total elecron content to geostationary satellite
TEC | ursi 72 | 11000 le+17 | 1/m2 | tooespheric electron content to beight 100 kan using Digisonde
TEC |ursi 79 | T le+17 | 1/m2 | Total sub-peak content Titheridge metbod
Tith | ursi 60 | h'F2 0.1 | MHZ | e frequency at which b'F2 is messured
Tith | ursi 61 | h'F 0.1 | MHZ | The frequency st which 'F is measured
Tith | ursi 63 | h'mF1 1 | kan The mazimum virula height in the o-mode F1 cusp
Tith | ursi 64 | hl 1 | kmn True beight at 1 Titheridge metbod
Tith | ursi 65 | h2 1 | kn True beight at {2 Titheridge metlsod
Tith | ursi 66 | h3 0.01 | MHz | True beight at 3 Titheridge method
Tith | ursi 67 | hd 0.01 | MHZ | True beight at ¢ Titheridge method
Tith | ursi 68 | h5 1 | kmn True beight at 15 Titheridge metod
Tith | ursi 69 | H 1 | kn Effective scale height at hmF2 Titheridge metod
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4. Format and organisation of CSV files generated by parsers

csv
|-- 1957
|--81
| - -DBB49 -<YYYY=-<DOY=>. csv
|--82

<YYYY> is four digits for the year
<DOY> is three digits for the day of the year.

In total, 689 directories and 19223 files were generated.
The format of one CSV file is as follows:

* Column 1: Date time with time zone UTC <YYYY-MM-DD HH:mm:ss>

» Column 2: Code <type>_<code> where type and code are the attributes defined in the XML
scheme above.

» Column 3: Read value for the ionospheric characteristic. 9999 means unread value

» Column 4: Qualifying letter

» Column 5: Descriptive letter

The qualifying and descriptive letters are only available in files with URSI_A format. In the
subsequent formats, a character "/" means that they are no longer provided. Here is an example:

#DATETIME ; CODE; VALUE;QL ;DL

1957-07-01 00:00:00 UTC;ursi_00;9999; ;C
1957-07-01 01:00:00 UTC;ursi_00;9999; ;C
1957-07-01 02:00:00 UTC;ursi_00;9999; ;C
1957-07-01 03:00:00 UTC;ursi_00;9999; ;C
1957-07-01 04:00:00 UTC;ursi_00;9999; ;C
1957-07-01 05:00:00 UTC;ursi_00;9999; ;C
1957-07-01 06:00:00 UTC;ursi_00;9999; ;C
1957-07-01 07:00:00 UTC;ursi_00;9999;;C
1957-07-01 08:00:00 UTC;ursi_00;9999; ;C
1957-07-01 09:00:00 UTC;ursi_00;9999; ;C
1957-07-01 10:00:00 UTC;ursi_00;9999; ;A
1957-07-01 11:00:00 UTC;ursi_00;5.5;U;A
1957-07-01 12:00:00 UTC;ursi_00;9999; ;A
1957-07-01 13:00:00 UTC;ursi_00;9999; ;A
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5. Structure of the relational database

PostgreSQL is used as a relational database management system. One table per year is
created in the relational database to avoid tables with too big size that could decrease the
performances of queries.

The naming convention for a table containing data for one year <YYYY> of hourly (1-hour)
measurements is: iono_scaled_value_1lh_<YYYY>. The relations between those tables and the
tables of definitions based on codes are used. In addition to those tables, a table
iono_sonde_stats_1h contains the monthly statistical values calculated from the contents of the
previous tables. An open question remains concerning the benefits, if any, in storing the missing
entries of a time series.
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Fig.4.1. Structure of the relational database of the Dourbes ionosonde measurements.
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6. Programming

The programming was performed in the C++ language utilising the scientific computing libraries
Boost and SOCI.

6.1 Boost

+ The package boost::xpressive was used to recognize the regular patterns that are
unaligned and without a common delimiter.

+ The package boost::filesystem was used to manipulate easily paths on files system.

+ The package boost::posix was used to manipulate easily times fields with different
formats.

» The package boost::accu::statistics was used to calculate, in a few lines of code
(3), the basic statistical quantities that are saved in the database (count, mean, std_dev,
median)

6.2 SOCI

SOCI was used as relational database access library.

6.3 DISLIN

DISLIN (Michels, 2010) was used as scientific data plotting software.

The general organization of the developed framework IonoDrbs will be the subject of another
(internal) report.
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7. Execution

In a UNIX environment, the suite of following commands was executed:

7.1 Environment settings
Set the environment variable IONODRBS to identify the installation directory of the framework
lonoDrbs and update the environment variable PATH to be able to access the different binaries
executable files and the scripts provided by that framework. The framework lonoDrbs will be
described in a follow-on report.
$ export IONODRBS=<INSTAL DIR>/IonoDrbs/dist
$ export PATH=${PATH}:${IONODRBS}/bin/digisonde:${IONODRBS}/etc/digisonde

7.2 Create the relational database ionodrbs, load definitions into it

On a machine running the Postgresql database system, the following scripts are executed to
create the database ionodrbs with the structure described above:

$ ${IONODRBS}/sql/newIonoDrbs.sh

7.3 Generate CSV files

The raw files are contained in the input directory <RAW_DIR> that were read recursively by the
parsers to generate CSV files in the output directory <CSV_DIR> by running the following
commands.
$ ionoRaw2Csv -I <RAW DIR> -0 <CSV_DIR> -f URSI_A DB049
$ ionoRaw2Csv -I <RAW_DIR> -0 <CSV_DIR> -f URSI_I DB049
$ ionoRaw2Csv -I <RAW DIR> -0 <CSV_DIR> -f SOA DB049
This can also be performed by running the script $iONODRBS/etc/convertRawFiles.sh
Note: the last argument that identified the station cannot be effectively used in case of URSI_A
because it was found that the Dourbes station was identified by "125" or "049" or " 49" in URSI_A
files.

7.4 Load CSV files into the database

>>> ${IONODRBS}/etc/digisonde/loadCsvFiles.sh

7.5 Calculate statistical quantities and save them in database

>>> ${IONODRBS}/etc/digisonde/saveIlonoStats.sh
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7.6 Save information about Scaler
Execute the following script with psql interpreter:
>>> cat ${IONODRBS}/dist/sql/saveScalerInfo.sql

update iono_scaled value 1h 2002 set scaler="EVM’;
update iono_scaled_value_1h 2003 set scaler="EVM’;
update iono_scaled value 1h 2004 set scaler="EVM’;
update iono_scaled_value_1h 2005 set scaler=’EvM’
where time < ’2005-09-01 00:00:00° ;
update iono_scaled value 1h 2005 set scaler="LL’
where time >= ’2005-09-01 00:00:00° ;
update iono_scaled value 1h 2006 set scaler="LL’;
update iono_scaled_value_1h 2007 set scaler=’LL’;
update iono_scaled value 1h 2008 set scaler=’LL’;
update iono_scaled_value_1h 2009 set scaler=’LL’;
update iono_scaled value 1h 2010 set scaler=’LL’;
update iono_scaled_value_1h 2006 set scaler=’LL’;

psql (9.1.4)
Type "help" for help.
ionodrbs=# \i setScalerInfo.sql

UPDATE 285446
UPDATE 397486
UPDATE 401994
UPDATE 234508
UPDATE 115460
UPDATE 312110
UPDATE 368920
UPDATE 354890
UPDATE 399188
UPDATE 247388
UPDATE 312110

7.7 Plot generation

The following command will generate 2D plots for every ionospheric quantity in the given
directory. These plots show the global evolution of the monthly medians from 1957 to 2010.

>>> ${IONODRBS}/bin/digisonde/ionoStats2DPlot -0 <IMG_DIR> -f pdf
After that, a more detailed view can be generated, giving daily variations along the same time

period. The shell script plot2D. sh invokes that function for the restricted set of quantities that are
listed in the "Bulletin mensuel of the Institut Royal Météorologique de Belgique".

© Royal Meteorological Institute (RMI)




. ‘ STR-RMI-2012-01 Unclassified Version: 0.2 /02.08.2012 Page: 23 /30

Title: | Relational Database of the Dourbes lonosonde Measurements

RMI

>>> ${IONODRBS}/etc/digisonde/plot2D.sh

>>> cat ${IONODRBS}/etc/digisonde/plot2D.sh
IMG_DIR=/opt/data/Ionosonde_1957-2010/Plots

BIN=${IONODRBS}/bin/digisonde
if [ -e ${BIN}/ionoScaledValueslhPlot ]; then

${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi_ 20
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 10
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 3 -f pdf ursi 00
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 30
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 42
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 80
${BIN}/ionoScaledValueslhPlot -0 ${IMG _DIR} -z 1 -f pdf ursi_81
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 51
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 24
${BIN}/ionoScaledValueslhPlot -0 ${IMG_DIR} -z 1 -f pdf ursi_o4
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 16
${BIN}/ionoScaledValueslhPlot -0 ${IMG_DIR} -z 1 -f pdf ursi_34
${BIN}/ionoScaledValueslhPlot -0 ${IMG DIR} -z 1 -f pdf ursi 07
${BIN}/ionoScaledValueslhPlot -0 ${IMG _DIR} -z 1 -f pdf ursi_ 03

Else
echo "Please, set environment variable IONODRBS"

fi

At this time, in addition to the output directory and the output format, parameters can be adjusted:

>>> ${IONODRBS}/bin/digisonde/ionoScaledValuesihPlot
ionoScaledValueslhPlot options arg

options: (-h | -0 <ouput directory path> [-w winSize -f format -z
zScaledFactor]

default value for format: png

default value for winSize: 27

default value for zScaledFactor: 3
arg: <ionospheric code>
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8. Results

Included here are some plotsms generated for the code ursi_00 (foF2). Others can be found
on the accompanying DVD.
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Online References:

XML (http://www.w3.org/XML/)

XML Schema (http://www.w3.org/XML/Schema)
PostgreSQL (http://www.postgresql.org)

Boost C++ Libraries (http://www.boost.orQ)

SOCI C++ Database Access Libraries  (http://soci.sourceforge.net)

DISLIN (http://www.dislin.de)
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