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PREFACE 

This Report continues the series of Reports on the odservation data of the 

Geophysical Observatory Nagycenk. The f i rs t fou r of them came out in the 

publication Acta Technica Hungar ica ; all the o thers in separate booklets. 

Here it is wor th noting — to sum it up briefly — tha t the Reports of 

1957—1960 comprise the data of the earth cur ren t records only. The geomagnetic 

data were first given in the Repor t on 1961. In 1962 the observation network 

was completed by records of the atmospheric electric potential gradient and the 

point discharge, so that from 1962 on these data have also been published in the 

Reports. From 1967 on the measurement da ta of the ionospheric absorption 

are given as well. Exchange copies of the Repor ts may be obtained from the 

Geodetic and Geophysical Research Insti tute of the Hungarican Academy of 

Sciences (H—9401 Sopron, Pf. 5. Hungary). 

J. Somogyi 

Director 





I. EARTH CURRENTS 

In the present report of the Observatory, six kinds of tables are published 

in the section Ea r th Currents. 

The coordinates of the Observatory are: 

cp = 47°38' Я = 16°43' 

Ф = 47.2° A= 98.3° 

All times are given in this port in CET (i. e. GMT + 1 h), near ly (—7 min) cor-

responding to LT. 

The tables published are the following: 

I. The activity indices T of the general activity for each three hour interval 

of the local day, as well as the character f igures of single f requency bands for 

whole days Ki—K.-,. 

The T-scale is l inear ; its scale corresponds to 1.8 mV/km. The monthly mean 
T-values are seperately given for the North-South and East-West components. 
The scales for Ki—K-, are as follows. 

l imits b e t w e e n K-va lues 
F r e q u e n c y band 0—1 1-- 2 2—3 3-—4 4—5 5—6 6—7 7—8 8—9 

1. Pe r iod 0— 2 m i n 2 4 7 13 18 23 29 41 54 
2. Per iod 2— 6 m i n 9 13 18 23 29 34 41 56 90 

3. Pe r iod 6—12 m i n 16 22 25 32 38 45 56 83 120 

4. Pe r iod 12—24 m i n 34 43 54 70 85 101 124 151 202 
5. Per iod 24—60 m i n 29 43 67 88 110 131 191 234 339 

All these values are given in the table in u n i t s of 1(T5 V / k m . 

Values in brackets mean extrapolated ones f rom incomplete material, 

w h e r e the lacking hours have been substituted by the average of recorded 

hours . 

II. Monthly and yearly means, and means for disturbed and quiet days 
t 

o f t h e a m p l i t u d e s o f t h e f o r m e r f r e q u e n c y b a n d s a n d o f t h e e a r t h c u r r e n t f i e l d 
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intensity. D and Q days are the same as in section Geomagnetism. The rows 

1—5 contain the average amplitudes of the f ive bands in 10~5 V/km. Row 6 con-

tains the hourly means of the earth cur ren t scalar intensity corrected for long 

period variation (equally in 10"" V/km). 

III. Results of harmonical analyses f r o m monthly means of the ear th current 

scalar intensity. 

IV. Time of special events (common table f rom magnetic and ear th current 

records). 

V. Average ampli tudes in 12 pulsation bands. Here numerical data arc 

presented on the average amplitudes of pulsations for (nearly complete) months. 

Averages are derived f r o m manually processed ear th-current records (6 mm/min) 

for three-hour intervals of the day. Such averages (expressed in /tV/km) 

are published for each month and fo r the full year. As the bands where 

ampli tudes are determined have d i f fe ren t bandwidths, amplitudes a re compa-

rable in different bands only a f t e r a correction for bandwidth . Da ta for the 

same band are, however, directly comparable. Initial data are est imated ampli-

tudes in half-hour intervals. 

IV. Micropulsation indices for the year 1978. The indices have been deter-

mined f r o m the occurrence f requency of di f ferent period micropulsations, 

str iving a t a possibly uni form distr ibution of days in each of the f ive possible 

indices (1—5). 

The determination of these indices can be shortly explained as follows: 

The days are ar ranged according to the occurrence f requency of each band. 

Index 1 bis at t r ibuted to the days wi th lowest f i f th of occurrence frequencies 

(0 to 20 per cent), index 2 to days wi th occurence frequencies in the second 

lowest f i f t h (20 to 40 per cent) etc., index 5 to days wi th highest occurrence 

frequencies (80 to 100 per cent). It mus t be reminded tha t mainly in the lowest 

and highest period bands the un i fo rm distribution could not be achieved due to 

insufficient occurrence of these bands on the records. 
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The bands are the following: 

P I 0 to 5 sec 
P2 5 to 10 sec 

P3 10 to 15 sec 

P4 15 to 20 sec 

P5 20 to 25 sec 
P6 25 to 30 sec 

P7 30 to 40 sec 

P8 40 to 60 sec 

PO 60 to 90 sec 

P10 90 to 120 sec 

P l l 2 to 5 min 

P12 5 to 10 min 

For a detailed description of the method of determination of these indices, see: 

L. HOLLÓ, M. TÄTRALLYAY and J. VERÖ: Experimental results wi th the 

characterization of geomagnetic micropulsations (Acta Geodaetica, Geophysica 

et Montanistica Hungarica, 7/1972/155). 

Mrs. J . CZUCZOR, L. HOLLÓ and J. VERÖ took par t in the processing 

and compilation of the data. 

Records were taken in the Observatory wi th three ins t ruments of the types 

GMG T9 1956 and GMG T14/1962, with small modifications in order to meet 

the demands of the use in the observatory. A general description of the process-

ing and compilation is found in the report of the Observatory f rom 1966 in 

German by A. ÁDÁM, J. VERÖ, A. WALLNER: Tellurische und erdmagnetische 

Messungen im Observator ium bei Nagycenk. Observatoriumsberichte des 

Geophysikalischen Forschungslaborator iums der Ungarischen Akademie der 

Wissenschaften vom J a h r e 1966, Sopron, 1967. 

Due to renovation works in the Observatory, the data of the year 1978 

are less complete than usual. The experiments with the recording of Pc 1 pul-

sations were suspended on Ju ly 1, 1977, dur ing which t ime the final a r range-

ment of the recording appara tus wil be installed till J a n u a r y 1979. The resul ts 

of the second half year of 1977 will be published in the nex t Report. 
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I. Activity indices T and Kt—K5 

J a n u a r y 

Day T Sum Ki K2 K3 K, K6 

1. 10111112 8 4 0 4 0 1 

2. 12222100 10 2 0 3 1 0 
3. 00011117 11 4 1 3 0 3 
4. 38659998 57 7 5 7 9 8 
5. 95322224 29 2 0 4 3 2 
6. 59442362 35 5 2 7 4 6 
7. 51101416 19 5 1 3 1 3 
8. 65332423 28 4 1 5 2 4 
9. 12121755 24 5 1 5 2 6 

10. 643 344 (32) 4 1 4 3 4 
11. 01011100 4 3 0 4 0 0 
12. 01000023 6 3 0 3 0 0 
13. 02011012 7 3 0 4 0 0 
14. 00000001 1 2 0 3 0 0 
15. 01000000 1 1 0 4 0 0 
16. 00012221 8 3 0 4 0 1 
17. 71011011 12 2 0 4 1 3 
18. 36110000 11 2 0 4 0 3 
19. 21010101 6 3 0 4 0 1 
20. 00000000 0 3 0 4 0 0 
21. 00000001 1 5 0 3 0 0 
22. 10000000 1 2 0 4 0 0 
23. 00000000 0 3 0 3 0 0 
24. ooooouo 2 2 0 4 0 0 
25. 01001264 14 3 1 5 1 2 
26. 42211100 11 5 1 4 1 3 
27. 11010001 4 2 0 4 0 0 
23. 00000224 8 3 0 4 1 о 

29. 32345674 34 6 3 5 4 6 
30. 34865115 33 7 3 6 6 5 
31. 52234342 23 4 0 4 2 5 

Monthly a v e r a g e s : T (N) 1.414 
T (E) 1.305 

3.48 
K; 0.64 
K;, 4.13 
K, 1.32 
K6 2.19 
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F e b r u a r y 

Day T S u m Ki K 2 Ks К , К , 

1. 32131131 15 3 0 4 1 2 
2. 42122113 16 5 0 4 0 3 
3. 21112221 12 4 0 4 1 0 
4. 22121211 12 5 0 4 1 1 
5. 12422461 22 4 0 4 1 4 
6. 11141223 15 3 0 5 2 2 

7. 21011012 8 2 0 4 1 0 

8. 11112222 12 4 0 4 1 1 
9. 10026224 17 3 0 5 2 2 

10. 10111020 6 1 0 4 1 0 
11. 10010100 3 2 0 4 0 0 
12. U0022125 12 2 0 5 0 2 
13. 1 20010 (5) 1 0 4 1 1 
14. 11011119 15 4 1 4 0 1 

15. 69999200 44 8 8 8 7 1 

16. 11223122 14 0 0 4 1 3 
17. 34010112 12 2 0 4 0 2 

18. 21122133 15 4 0 4 2 2 

19. 12112112 11 4 0 4 1 0 

20. 31211012 11 2 0 4 0 2 

21. 11013422 14 3 0 5 2 2 
22. 32211346 22 5 1 4 2 3 
23. 61321103 17 9 3 4 2 1 
24. 11111100 6 3 0 4 0 1 
25. 00111093 15 4 1 4 0 1 
26. 64468659 48 5 2 5 3 7 
27. 33336887 41 6 2 5 2 5 
28. 24333499 

Monthly averages : 

37 

: T (N) 
T (E) 
K i 
K 2 
K:, 
K , 
K 5 

6 

2.069 
1.414 
3.72 
0.71 
4.39 
1.39 
2.00 

2 5 5 7 
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March 

Day T S u m K t К , к а Ki К; 

1. 22463598 39 7 3 6 4 5 
2. 53463242 29 6 2 5 3 4 
3. 32333134 22 6 2 4 2 4 
4. 11111000 5 1 0 4 0 0 
5. 00122111 8 3 0 4 1 2 

6, 10125100 10 2 0 4 0 1 
7. 11112111 9 3 0 4 1 0 
8. 10112944 22 5 0 4 2 3 
9. 12321112 13 2 0 4 2 2 

10. 00223110 9 2 0 4 1 2 

11. 01121101 7 2 0 4 1 0 
12. 00110000 2 1 0 4 0 1 
13. 21121113 12 2 0 4 0 1 

14. 11001113 8 3 0 4 1 0 
15. 23311212 15 5 1 5 1 2 

16. 45332253 27 6 0 5 3 4 
17. 42332435 26 6 1 4 2 4 

18. 24232353 24 3 1 5 1 3 
19. 21113211 12 4 0 4 3 2 
20. 11112212 11 4 0 4 0 2 
21. 11111101 7 2 0 4 0 1 

22. 10111137 15 2 ö 4 1 3 
23. 72211100 14 3 0 4 1 1 
24. 00101102 5 3 0 4 1 0 
25. 40000001 5 2 0 3 0 0 
26. 44329797 44 5 2 5 3 6 
27. 55755495 45 7 2 5 5 7 
28. 73353311 26 5 2 5 1 3 
29. 11333211 15 5 3 5 1 1 

30. 21112213 13 О 0 4 0 0 

31. 00002221 7 5 0 4 0 1 

Monthly ave rages : T (N) 2.004 
T (E) 1.406 
K t 3.71 
K 2 0.61 
K 3 4.29 
К , 1.32 
K e 2.10 
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April 
Day T S u m Kl K2 к , К , К 

1. 13111111 9 5 2 4 2 0 
2. 22112116 16 4 0 5 1 2 
3. 31443289 34 6 1 5 3 6 
4. 63441369 36 5 0 5 3 6 
5. 92311152 24 2 0 5 1 3 
6. 12111011 8 3 0 4 1 0 
7. 20012101 7 3 0 4 0 0 
8. 10111131 9 3 0 4 1 0 
9. 00131011 7 3 0 4 0 1 

10. 00119459 29 4 2 5 2 2 
11. 98634993 51 7 3 5 3 5 
12. 52442233 25 5 0 5 1 4 
13. 22223257 25 6 2 4 1 2 
14. 72559683 45 5 1 5 2 6 
15. 32223411 18 4 0 4 1 2 
16. 21111011 8 3 0 4 0 0 
17. 10111100 5 3 0 4 0 0 
18. 46211143 22 3 0 5 1 3 
19. 13656895 43 6 2 5 2 3 
20. 77752212 33 6 2 5 2 3 
21. 21312211 13 5 2 4 0 1 

22. 01213322 14 5 1 4 1 1 
23. 22122534 21 4 0 4 1 3 
24. 55453581 36 5 1 4 3 6 
25. 43233121 19 4 0 4 1 3 
26. 22433224 22 6 1 5 1 3 
27. 21222315 18 5 1 4 1 3 
28. 22112012 11 3 0 4 1 2 
29. 10111012 7 4 0 4 1 1 
30. 31199936 41 7 3 5 5 8 

Monthly averages T (N) 2.625 
T (E) 2.146 
K, 4.47 
K-. 0.80 
K3 4.43 
К , 1.40 
Ks 2.63 
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May 

Day T S u m Ki K 3 Кз К» K 5 

1. 23389599 48 8 7 7 7 6 
2. 97986853 55 8 7 8 7 7 
3. 86796769 58 7 3 6 6 8 
4. 99987521 50 6 3 6 3 7 
5. 11101003 7 2 0 4 1 1 
6 . 01001002 4 3 0 4 1 0 
7. 30011122 10 3 0 4 1 0 
8. 11112375 21 5 1 5 2 4 
9. 97979945 59 9 7 8 8 5 

10. 01210106 11 8 2 6 3 0 
11. 54731124 27 7 2 5 2 5 
12. 31212133 17 4 0 4 3 2 
13. 51101102 11 4 0 4 0 2 
14. 21110132 11 3 0 4 1 2 

15. 10012111 7 3 0 5 1 2 
16. 12111111 9 4 0 5 0 2 
17. 11111103 9 5 0 4 0 2 
18. 11001210 6 3 0 4 1 1 
19. 00011000 2 2 0 4 0 0 
20. 11111121 9 5 0 4 1 1 
21. 03212157 21 6 2 5 3 4 

22. 62323243 25 7 1 5 3 4 
23. 12101325 15 5 0 4 2 2 

24. 65635311 30 7 1 7 5 6 
25. 33222111 15 7 3 5 2 2 

26. 11111111 8 3 0 4 0 1 

27. 11010001 4 3 0 4 0 0 
28. 20011210 7 3 0 4 0 2 

29. 01001163 12 2 0 5 0 2 

30. 73211321 20 4 1 6 4 3 

31. 32113110 12 5 0 4 1 2 

M o n t h l y averages : T (N) 2.205 
T (E) 1.879 
Ki 4.86 
K , 1.29 
K;1 4.97 
K, 2.23 
K 5 2.75 
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J u n e 

Jay T S u m K t Kg K 3 К , K 5 

1. 02110216 13 4 0 4 1 1 

2. 23589999 54 8 7 8 8 4 
3. 97564383 45 8 5 7 6 4 
4. 43117315 25 5 1 5 4 3 
5. 65531263 31 6 1 5 3 6 
6. 11012111 8 2 0 4 1 1 
7. 11111112 9 2 0 4 1 1 
8. 23101200 9 3 0 4 1 1 
9. 01101001 4 3 0 4 0 0 

10. 11153228 23 7 2 6 6 2 
11. 95631101 26 4 2 6 2 3 
12. 11112121 10 4 0 4 1 1 
13. 12122101 10 4 0 5 1 1 
14. 00001010 2 3 0 4 0 0 
15. 10112000 5 2 0 4 0 1 
16. 01002011 5 3 0 4 0 1 
17. 22111111 10 3 0 4 1 1 
18. 21122221 13 4 0 4 1 2 
19. 32212332 18 4 1 5 3 4 
20. 22112111 11 5 0 4 3 2 
21. 26223434 26 6 1 5 3 5 
22. 23222141 17 7 1 5 3 2 
23. 22222233 18 5 0 4 2 4 

24. 34322221 19 5 0 4 2 4 

25. 13244452 25 7 1 5 3 4 

26. 79854447 48 7 2 7 7 5 

27. 13212134 17 5 0 4 1 3 

28. 21122211 12 5 0 4 1 2 

29. 01132149 21 6 0 5 3 3 

30. 94543150 31 6 2 5 3 3 

Month ly averages : !Г (N) 2.125 
T (E) 1.816 
Ki 4.77 
K.2 0.87 
K , 4.73 
K . 2.37 
Kr. 2.47 
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J u l y 

Зау T S u m К, К» к , К , Кг, 

1. 11122100 8 5 0 4 0 1 

2. 10121221 10 4 0 4 0 1 
3. 01021112 8 4 0 4 1 1 
4. 74366935 43 6 3 7 8 7 
5. 85744342 37 5 2 6 5 6 

в. 21 43532 (23) 3 0 6 5 4 
7. 37222321 22 5 0 5 3 4 

8. 22112522 17 7 1 5 о О О u 

9. 21211221 12 7 2 4 1 1 

10. 12321011 11 4 0 4 2 1 

11. 22133000 11 4 0 4 1 1 

12. 00100021 4 4 0 4 0 0 
13. 43231411 19 5 0 5 3 5 
14. 65435648 41 7 3 7 6 6 
15. 44300110 13 4 0 5 1 2 
16. 31000101 6 3 0 4 0 0 
17. 11010001 4 о .3 0 4 1 1 
18. 15114235 22 7 3 6 5 3 
10. 31612311 18 4 0 5 3 2 
20. 11111001 6 5 0 4 1 0 
21. 11112011 8 3 0 4 0 1 
22. 12101111 8 2 0 4 1 1 
23. 22100112 9 3 0 4 1 2 
24. 11111112 9 3 0 4 0 2 

25. 22001124 12 3 0 5 1 2 
26. 11111111 8 2 0 5 1 1 

27. 00011111 5 4 0 4 0 1 
28. 11322100 10 3 0 4 0 2 
29. 00001113 6 3 0 4 1 1 

30. 20000001 3 5 0 4 0 1 
31. 00000000 0 3 0 4 0 0 

Month ly averages : T (N) 1.456 
T (E) 1.320 
K , 4.20 
K , 0.45 
Кя 4.61 
К , 1.74 

2.03 
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Augus t 

Day T S u m K i Ко K 3 Ki Ki 

1. 01001000 2 3 0 4 0 0 

2. 00000003 3 2 0 4 0 1 
3. 13233333 21 7 2 5 3 2 
4. 56533331 29 6 2 5 4 5 

5. 13333333 22 5 1 5 2 4 

6. 33314221 19 6 0 5 2 4 

7. 31110002 8 5 0 4 1 0 

8. 11011110 6 4 0 4 1 0 

9. 11011011 6 3 0 4 1 0 
10. 01011102 6 3 0 4 0 1 

11. 21012411 12 4 0 4 1 2 

12. 12333223 20 4 1 5 1 О о 
13. 22223122 16 4 0 4 2 2 
14. 21211111 10 5 0 4 1 0 
15. 10001111 5 5 0 4 0 0 
16. 10001122 7 5 0 4 0 0 
17. 10014214 13 4 0 5 2 2 
18. 32124285 27 7 2 5 3 5 
19. 51133212 18 6 2 5 3 4 
20. 11111111 8 6 1 4 0 0 
21. 11111104 10 6 1 4 0 2 
22. 21111200 8 4 0 4 1 0 
23. 00011011 4 3 0 4 0 0 

24. 11211111 9 3 0 5 1 1 
25. 11134121 14 4 1 4 1 2 
26. 11110010 5 5 0 4 1 0 
27. 09444693 39 8 4 6 3 4 
28. 66999946 58 7 4 7 8 8 
2J. 64448243 35 7 1 6 3 6 

30. 32336359 34 7 0 5 3 6 
31. 82647952 43 7 2 6 4 6 

Month ly averages: : T (N) 1.879 
T (E) 1.706 
Kt 4.94 
K 2 0.77 
K , 4.61 
K« 1.68 
K 5 2.26 
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Day T 

1. 32243233 
2. 12324333 

3. 23222411 

4. 11212112 

5. 00111131 

6. 33233210 

7. 01121121 
8. 55313132 
9. 26535743 

10. 64159621 

11. 11023323 

12. 13225325 
13. 21122111 
14. 21111101 
15. 00011000 
16. 31112112 
17. 11232103 
18. 20111011 
19. 00100000 

20. 10010227 
21. 13222100 
22. 01234121 
23. 11123112 
24. 11111124 
25. 12956965 
26. 33654536 

27. 75543799 
28. 54867369 
29. 89799981 
30. 17342121 

Monthly 

September 

S u m K i K . 

22 5 1 

21 6 1 

17 5 0 

11 4 0 

8 3 0 

17 4 1 

9 4 1 
23 4 2 
35 7 6 
34 7 0 

15 5 1 

23 6 0 
11 7 0 
8 7 0 
2 4 0 

12 4 1 
13 4 1 

7 3 0 
1 3 0 

13 3 0 
11 4 0 
14 4 0 
12 4 0 
12 4 0 
43 5 2 

35 5 3 

49 7 5 
48 7 4 

60 8 8 
21 4 2 

T (N) 
T (E) 
К , 
К» 
Kn 
к , 
Ks 

2.412 
2.017 
4.90 
1.30 
4.93 
2.10 
2.63 

Кз Ki K5 

5 2 3 
5 3 3 

4 2 2 

4 1 1 
4 1 1 

5 3 2 

4 1 0 
5 3 2 
7 3 5 
5 4 2 

5 2 2 

5 2 3 
5 0 2 
4 0 2 
4 0 0 
5 1 2 
4 1 2 
4 0 0 
4 0 0 

5 2 1 
5 1 2 
4 1 3 
4 1 2 
5 2 2 
5 3 6 

7 5 4 

5 3 9 
6 5 7 
9 8 8 
5 3 1 
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O c t o b e r 

Day T Sum K , K , K s K , Ks 

1. 22323234 21 3 0 4 2 3 
2. 11133223 16 2 0 4 0 2 
3. 41123111 14 3 0 4 0 2 
4. 73323103 22 3 0 4 1 3 
5. 31112211 12 3 0 4 1 1 
6. 10101212 8 2 0 4 1 0 
7. 00121100 5 3 0 4 1 1 
8. 00121113 9 4 1 4 1 1 
9. 13244145 24 4 0 5 3 3 

10. 82444104 27 4 0 5 1 4 
11. 01231002 9 4 0 4 0 1 

12. 11125813 22 5 1 4 2 2 

13. 22232012 14 6 2 4 1 2 
14. 11111221 10 6 2 4 0 0 
15. 10122211 10 4 1 4 1 0 
16. 11112101 8 5 1 4 1 1 

17. 01111112 8 3 0 4 1 0 

18. 64554274 37 4 2 5 4 6 

19. 52255227 30 4 0 5 1 6 
20. 11243120 14 4 0 4 1 2 

21. 01123333 16 3 0 4 1 2 

22. 11222230 13 2 0 4 1 2 
23. 01121101 7 2 0 4 1 0 
24. 02100021 6 3 0 4 0 1 

25. 11153211 15 3 0 4 1 2 
26. 11133495 27 4 0 5 2 5 
27. 42663112 25 4 1 4 3 3 
28. 12332111 14 2 0 4 1 1 
29. 22023573 24 4 0 4 1 4 

30. 01224953 26 3 1 4 2 4 

31. 23112364 

Monthly ave rages : 

22 

T (N) 
T (E) 
Ki 
K2 
K3 
K, 
K s 

3 

1.952 
1.348 
3.52 
0.42 
4.16 
1.19 
2.13 

1 4 1 2 
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N o v e m b e r 

Day T Sum Kx K , Ks K 4 К:, 

1. 21232112 14 2 0 4 1 1 

2. 00144321 15 3 0 4 0 2 

3. 22121145 18 4 1 4 1 2 

4 31111001 8 3 0 4 1 0 
5. 13111100 8 2 0 4 0 1 

6. 00001010 2 4 0 4 1 0 

7. 00001017 9 4 0 4 0 2 

8. 75332231 26 3 0 5 3 3 

9. 12232100 11 3 0 4 1 1 
10. 11122389 27 6 о о 6 4 5 
11. 22311127 19 7 3 5 1 2 
12. 96999559 61 7 5 7 6 4 

13. 63544551 33 4 2 5 3 4 

14. 10112441 14 2 0 4 0 2 

15. 02010012 6 2 0 4 0 1 

16. 11113111 10 5 1 4 1 1 
17. 20012010 6 3 0 4 0 0 
18. 10010011 4 3 0 4 0 0 
19. 32124231 18 3 1 5 3 1 
20. 33223549 31 5 2 4 3 6 

21 74532112 25 5 1 5 1 4 
22. 32446932 33 5 1 5 2 4 

23. 21265333 25 4 1 5 2 2 
24. 21212596 28 3 0 4 4 3 
25. 42346995 42 5 2 5 6 8 
26. 44553765 39 5 2 5 3 6 
27. 22234642 25 4 0 5 3 3 
28. 11121100 7 3 1 4 0 0 

29. 01012210 5 2 0 4 0 1 
30. 11000012 5 3 0 4 1 1 

Monthly ave rages : T (N) 2.317 
T (E) 1.579 
K t 3.8o 
K2 0.87 
K s 4.50 
K4 1.70 
K5 2.33 
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December 

Day T Sum K, K2 К:, К , K3 

1. 12122111 11 2 0 4 1 1 
2. 11100010 4 3 0 4 0 0 
3. 11001002 5 2 0 4 0 0 
4. 12134233 19 3 0 4 0 2 

5. 45221013 18 4 1 4 1 2 
6. 11111011 7 3 0 4 0 0 
7. 00001000 1 0 0 4 1 0 
8. 00000012 3 2 0 4 0 1 
9. 00001100 2 3 0 4 0 0 

10. 00000000 0 2 0 4 0 0 
11. 00000001 1 2 0 4 0 0 
12. 00022111 7 2 0 4 1 1 

13. 32110011 9 2 0 4 1 1 
14. 97785312 42 6 4 6 4 4 
15. 36223322 23 4 0 5 2 4 
16. 22222283 23 5 2 5 2 2 
17. 21212112 12 4 0 4 1 1 
18. 89599999 67 6 2 6 5 8 
19. 62365424 32 4 0 4 2 6 
20. 44335936 37 5 1 4 2 5 
21. 22123122 15 3 0 4 0 2 
22. 23256343 28 4 1 5 3 5 
23. 21111120 9 3 0 4 0 0 
24. 11231111 11 4 1 4 0 1 
25. 22127911 25 3 0 5 2 5 
21. 21132111 12 2 0 4 1 2 

27. 33111141 15 1 0 4 2 2 
28. 13101292 19 3 0 4 3 4 

29. 23134795 34 4 1 5 3 8 
30. 56555285 41 6 2 6 5 8 
31. 53446231 28 5 2 5 3 3 

Monthly ave rages : T (N) 2.198 
T (E) 1.472 
K, 3.29 
K . 0.55 
K 3 4.39 
K , 1.52 
Kr. 2.52 



;i8 O B S E R V A T O R Y REPORT NAGYCENK 

If. Arierage amplitudes for different periods 

Hour 
P a r a m e t e r 0 1 2 3 4 5 6 7 8 9 10 11 

Janua ry Nor th 

1. 4 4 5 5 3 4 6 11 16 10 9 7 

2. 5 5 2 1 2 2 5 9 15 9 9 10 

3. 31 33 33 33 36 37 36 39 37 41 36 34 

4. 40 31 41 37 42 46 55 42 52 40 46 49 
5. 103 67 79 106 77 61 20 30 21 30 26 34 

6. —17 4 3 —5 — 15 —14 —3 —8 —9 4 4 4 6 —6 —32 

J a n u a r y East 
1. 7 7 7 6 9 9 11 13 15 14 16 20 

2. 4 3 2 3 6 3 6 8 9 6 11 9 

3. 31 31 29 27 33 30 27 41 32 36 35 32 

4. 26 26 33 25 25 30 30 31 36 25 32 29 
5. 97 69 43 78 54 41 36 27 34 29 32 35 

6. - 3 4 4 4 8 —2 —4 4 3 4 1 —6 4 1 2 4 1 6 421 4 2 3 

February Nor th 
1. 5 6 4 3 2 3 5 13 17 12 10 11 
2. 5 5 3 3 1 2 4 10 21 24 7 7 
3. 37 33 37 36 35 36 35 45 48 46 36 41 
4. 43 38 74 37 56 23 47 39 37 42 35 55 
5. 57 49 41 61 64 64 17 11 24 32 66 61 

6. + 7 + 3 + 1 5 4 4 —9 —21 —11 + 7 4-20 4 2 3 —16 —63 

F e b r u a r y East 

1. 7 8 7 7 7 6 17 18 19 23 21 23 

2. 3 4 3 2 3 3 9 8 18 24 8 15 

3. 34 39 33 33 38 36 35 47 50 42 35 43 

4. 34 30 48 32 26 29 28 29 27 32 34 50 
5. 58 55 39 53 51 34 23 19 19 20 35 34 

6. —6 4 2 0 4 - 1 4 5 4 4 —24 —17 —18 4 1 0 4 3 6 4 5 0 4 3 1 



F . A R T H C U R R E N T S 21 

and hourly means of earth current elements 

12 13 14 15 lü 17 18 13 20 21 22 23 Ave rages 

Component 
13 10 5 7 8 6 6 2 5 8 8 4 6,8 

10 9 3 3 6 7 6 3 4 6 6 2 5,8 

34 46 40 33 36 33 33 31 35 30 34 32 35,1 

37 49 57 65 62 35 24 30 53 32 50 49 44,3 
38 38 13 25 44 88 98 75 46 88 105 95 58,5 

—25 —2 + 2 8 + 3 0 + 2 7 + 2 8 + 2 0 —18 0 + 9 + 1 3 —12 

Component 
18 21 13 13 16 12 11 
13 13 7 5 6 5 7 
40 38 28 33 33 31 31 
34 43 47 46 67 27 34 

30 29 20 27 30 72 55 

- 3 —6 —21 —17 —9 —10 + 1 7 

4 9 10 17 9 11,9 
2 7 11 15 4 6,8 

31 33 36 33 30 32.4 
57 45 44 50 33 36,4 
55 75 62 110 108 51,7 

+ 1 4 + 1 0 —21 —27 + 2 

Component 

9 8 9 5 5 6 3 5 5 5 6 10 6,8 
7 7 7 3 5 6 1 3 3 8 5 7 6,3 

43 38 37 34 37 36 33 33 33 35 39 37 37,6 
49 47 42 46 41 43 40 39 63 49 31 43 44.1 
44 29 43 22 39 75 81 62 84 153 75 91 56 2 

_ 6 i —49 + 1 + 1 3 + 4 3 + 2 9 +24 + 2 1 + 1 + 2 7 —5 - 7 

Component 
21 23 20 20 17 12 8 7 10 16 16 17 14,4 
16 11 8 8 6 5 5 5 • 7 5 10 7 8,1 
43 36 38 35 34 36 37 34 35 32 40 35 37,3 
41 29 27 32 32 34 31 35 39 37 35 39 33,7 

17 39 33 28 59 59 67 48 66 117 112 82 48,4 

—9 + 1 —6 —10 —4 —3 + 1 —6 —10 —20 —8 —19 



2 2 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

l ou r 
ameter 0 1 2 3 4 5 6 7 8 9 10 11 

March N o r t h 

1. 3 3 3 2 3 9 10 12 15 12 10 8 
2. 3 3 3 1 2 5 8 10 13 12 10 8 

3. 35 36 37 37 37 38 38 37 38 37 38 37 
4, 20 38 42 42 37 39 36 50 51 49 33 51 
5. 59 38 34 64 37 41 44 10 42 50 77 61 

6. + 2 8 + 3 1 + 3 8 + 8 + 1 3 + 9 + 1 3 + 5 5 + 2 7 + 1 5 —52 —84 

March E a s t 

1. 6 5 5 3 7 12 16 24 27 23 18 23 
2. 2 5 3 5 2 5 8 8 12 13 9 14 

3. 34 35 35 34 35 34 33 34 35 35 36 35 
4 30 24 35 37 33 30 29 34 34 34 38 35 
5. 71 39 34 41 40 34 46 24 27 35 36 35 

6. + 1 0 + 7 + 1 0 + 1 8 + 2 —5 —17 —2 + 3 0 + 4 5 + 5 2 + 2 5 

April N o r t h 

1. 4 7 9 8 7 15 17 17 17 15 14 13 
2. 3 5 4 5 3 10 13 14 13 10 7 10 

3. 41 36 41 37 36 38 37 36 38 37 38 38 

4. 59 43 40 39 35 41 34 39 43 38 42 40 
5. 65 93 98 76 44 38 53 38 27 37 32 67 

6. + 1 2 + 1 5 + 1 —5 + 1 1 + 9 + 5 1 + 6 1 + 4 1 —27 —101 —127 

April E a s t 
1. 10 10 10 8 8 20 23 26 27 27 25 33 

2. 3 2 4 4 4 8 и 11 11 9 10 13 

3. 39 36 38 36 37 36 35 35 36 37 39 37 
4. 55 31 40 32 41 32 19 23 32 34 41 45 
5. 88 86 82 69 33 29 44 26 32 27 22 35 

6. + 2 1 + 3 4 + 2 7 + 1 1 + 7 0 + 4 + 1 7 + 3 4 + 3 7 + 2 5 + 4 



F . A R T H C U R R E N T S 23 

12 13 14 15 16 17 18 19 20 21 22 23 Averages 

Componen t 

8 8 8 5 2 1 2 3 3 3 2 7 6,1 

6 7 6 3 1 1 1 3 2 3 1 6 4,9 

38 36 37 36 37 34 36 38 37 36 38 34 36,5 

53 45 38 39 37 34 35 34 44 48 54 37 41,2 
44 40 51 46 65 51 96 75 91 98 37 89 55,8 

—87 —45 + 8 + 4 0 + 4 6 + 1 8 —1 + 1 0 —45 —36 —11 0 

Componen t 
21 20 21 22 15 17 10 8 6 10 6 10 14,0 
12 9 14 5 4 0 2 2 5 8 2 5 6,3 

34 38 34 35 33 34 37 36 37 38 38 36 35,3 
31 31 36 37 34 27 32 28 60 47 39 29 34,4 
37 42 35 52 44 48 82 66 88 66 54 80 48,2 

+ 3 —6 —7 —9 —20 —26 —41 —12 —14 —8 —17 —19 

Componen t 
9 9 7 8 11 8 7 8 8 7 9 6 10,1 
9 5 4 5 5 5 6 8 4 6 9 6 7,0 

37 37 38 37 35 38 36 37 36 36 39 38 37,3 
35 51 42 44 41 37 35 34 34 50 45 36 40,7 

50 31 73 61 83 73 89 78 103 144 107 91 68,8 

—129 —77 —17 + 3 1 + 5 8 + 5 9 + 5 6 + 2 4 + 9 —1 + 2 5 + 2 0 

Componen t 

26 22 22 22 18 15 12 8 8 11 12 11 17,1 
11 10 14 10 7 4 2 4 6 5 7 6 7,4 
38 35 38 38 37 38 37 37 38 38 40 37 37,1 
36 42 47 44 39 49 28 38 37 40 45 38 37,8 
41 33 47 37 77 75 106 47 82 127 95 92 59,6 

—8 —20 —20 —30 —33 —15 —23 —30 —26 —9 —15 + 9 



2 4 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

lour 
ameter 0 1 2 3 4 5 6 7 8 9 10 11 

May North 
1. 6 8 11 10 16 13 20 22 21 16 19 13 
2. 3 3 9 6 11 13 22 18 18 13 15 9 

38 43 39 37 41 51 51 56 49 40 43 42 
4. 45 84 44 44 47 55 61 48 57 31 58 77 
5. 121 106 103 68 63 84 55 44 52 98 56 68 

6. + 2 1 + 2 3 + 1 6 + 2 4 + 14 + 6 2 + 6 1 + 11 —13 —62 —120 —136 

May East 

1. 15 13 12 13 19 23 31 37 34 36 36 31 

2. 10 6 7 6 8 6 17 15 22 15 18 18 
3. 42 50 41 44 39 40 36 39 46 34 41 51 
4. 49 93 41 29 49 37 44 46 40 41 54 57 

5. 127 64 66 51 46 62 45 55 36 49 63 30 

6. + 2 0 + 1 7 + 4 1 + 19 + 1 7 + 1 4 + 3 8 + 4 8 + 3 9 + 3 6 —16 —29 

J u n e North 

1. 7 9 8 7 16 17 20 21 17 17 16 13 
2. 6 6 4 4 10 13 11 18 8 11 12 8 

3. 40 44 38 38 41 39 41 52 41 44 41 38 

4. 17 67 46 47 42 51 71 61 57 55 62 45 
5. 70 77 69 86 79 76 53 42 46 46 44 52 

6. + 2 3 + 1 1 —8 + 7 + 2 5 + 5 3 + 6 0 + 17 —7 —44 —84 —137 

J u n e East 

1. 14 14 11 13 17 19 24 30 25 33 32 32 
2. 4 7 2 6 4 7 7 9 13 12 15 10 
3. 41 46 35 39 37 37 36 37 39 41 48 40 
4. 56 61 48 38 26 36 26 37 44 61 59 53 
5. 75 46 55 41 47 46 67 35 31 32 41 50 

6. + 1 6 + 1 7 + 1 8 + 7 + 5 + 1 9 + 4 7 + 5 5 + 4 9 + 3 1 + 8 — 1 8 



F . A R T H CURRENTS 2 5 

12 13 14 15 16 17 18 19 20 21 22 23 Averages 

C o m p o n e n t 
12 9 6 8 10 5 2 5 13 6 11 8 11,2 

6 6 5 3 9 3 0 4 7 4 10 7 8,6 

39 39 38 37 48 41 36 35 40 38 44 49 42,3 

61 63 40 41 46 45 40 39 61 63 62 67 53,3 

49 57 82 64 30 53 93 101 61 55 114 127 75,1 

—119 —41 + 5 + 2 3 + 4 3 + 5 6 + 3 8 + 1 4 + 2 2 + 1 9 + 2 8 + 9 

C o m p o n e n t 
28 26 26 24 23 16 11 15 16 12 16 10 22,0 

10 13 10 11 15 7 3 11 8 5 12 9 11,0 

39 39 38 39 44 48 37 42 39 41 49 46 41,8 
52 39 43 47 49 49 37 62 37 29 80 71 49,0 
53 81 61 62 49 46 84 80 82 100 66 77 63,9 

—16 + 7 —5 —19 —52 —34 —35 —38 —25 —20 + 1 —10 

Componen t 
10 7 8 8 5 3 5 7 7 7 5 6 10,3 

6 2 6 6 4 1 3 4 7 4 4 6 6,8 
40 37 41 46 40 38 36 38 43 42 49 37 40,9 

43 72 56 49 50 39 35 60 44 47 93 70 53,3 

65 47 48 35 46 62 61 80 73 58 66 89 61,4 

—112 —78 —12 + 2 6 +62 + 5 9 + 6 2 +40 + 1 6 + 4 + 7 + 9 

Componen t 
25 25 20 25 14 17 14 15 8 12 14 17 19.6 

15 10 9 13 10 4 4 10 5 7 7 8 8,1 

40 43 38 44 50 36 38 38 35 60 43 41 40,9 

47 45 59 54 37 44 43 53 53 47 89 47 48,4 

61 50 39 42 61 75 89 145 78 57 41 98 58,3 

•27 —32 —11 —34 —22 —37 —43 —37 —21 —1 + 2 + 9 



2 6 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

H o u r 
P a r a m e t e r 0 1 2 3 4 5 6 7 8 9 10 11 

J u l y North 
1. 6 9 7 10 12 17 16 17 14 15 14 8 
2. 7 5 3 2 5 13 12 12 8 8 9 5 
3. 47 38 37 37 38 47 41 37 37 38 38 38 

4. 40 49 41 34 35 51 37 38 53 53 42 52 
5. 47 62 72 64 47 47 52 40 13 33 44 36 

6. + 1 4 + 5 —1 + 1 8 + 2 7 + 5 7 + 4 4 + 1 3 —35 —69 —113 —135 

J u l y East 

1. 9 9 9 11 6 19 21 27 25 29 31 22 
2. 6 4 4 1 1 5 11 11 8 13 13 8 
3. 47 38 35 38 35 34 38 35 37 38 34 35 

44 51 34 48 31 33 30 32 40 47 43 48 
5. 68 67 64 26 44 47 41 44 35 47 50 35 

6. + 1 + 1 1 + 4 + 3 —9 + 7 + 4 5 + 4 5 + 4 1 + 2 5 —1 —12 

A u g u s t North 
1. 6 8 9 11 15 16 18 20 23 15 12 9 
2. 6 5 5 5 8 10 13 12 16 12 8 6 
3. 36 38 37 35 38 39 42 42 39 39 39 42 
4. 41 50 51 35 39 69 55 37 39 45 43 51 
5. 102 69 60 49 48 30 26 49 34 42 51 53 

6. + 1 1 0 + 2 2 + 6 + 9 + 7 0 + 7 5 + 6 4 —18 —96 —160 —166 

A u g u s t East 
1. 15 10 13 14 19 17 26 30 39 32 32 27 
2. 11 3 3 2 5 5 9 13 13 14 5 12 

3, 34 34 33 34 34 35 33 36 39 36 35 41 

4. 40 41 34 28 29 38 32 28 31 37 45 44 

5. 46 45 52 47 50 23 34 34 23 43 41 60 

6. + 7 + 7 + 1 9 + 1 3 — 6 + 4 + 3 9 + 6 1 + 5 9 + 3 3 — 9 — 2 0 
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12 13 14 15 16 17 18 19 20 21 22 23 Averages 

Component 
4 5 2 4 4 2 2 4 О О 5 5 10 8,5 
3 3 1 1 4 3 1 3 7 4 4 10 5,4 

37 40 39 40 d2 36 35 37 38 34 39 37 38 7 
41 56 51 47 53 32 37 42 33 46 46 64 44,8 
48 64 59 88 42 46 46 38 68 47 58 48 50,4 

L12 —64 —4 + 5 3 +87 + 9 0 + 4 9 + 2 1 + 12 + 8 + 14 + 2 2 

Componen t 
19 19 20 16 13 12 8 6 10 8 10 13 15 5 

5 8 8 6 9 5 8 3 9 6 о 9 6,8 
37 37 41 41 41 35 39 38 34 38 36 35 37,3 

42 50 57 47 38 57 52 48 40 39 52 • 54 44,1 

60 46 46 84 89 41 39 39 62 56 62 51 51,8 

-14 —6 —3 —6 —14 —8 —40 —41 —35 —6 + 2 + 3 

Componen t 
17 12 7 6 6 6 4 7 6 9 7 8 10,6 
11 8 6 3 3 7 2 4 6 9 4 4 7,2 
38 41 41 39 38 39 36 38 34 38 36 35 38,3 
41 52 72 59 39 37 32 44 51 49 41 40 46,3 
92 70 93 60 00 57 57 69 81 66 90 56 61,7 

—122 —36 + 9 + 6 6 + 8 4 + 8 4 + 3 6 + 8 + 8 + 6 +12 + 2 9 

Componen t 
24 27 20 16 19 14 8 11 11 17 12 13 19,4 
13 10 9 9 8 4 2 3 6 7 7 6 7.6 
37 38 40 37 37 39 35 39 34 38 37 36 36,4 
43 37 59 59 31 40 45 39 40 45 33 39 38 9 
87 66 81 54 126 66 67 60 82 64 75 56 57,6 

—15 —24 —29 —10 —28 —14 —31 —30 —19 —10 + 1 + 3 



;i8 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

Hour 
P a r a m e t e r 0 1 2 3 4 5 6 7 8 9 10 11 

Sep t ember North 

1. G 7 7 10 17 20 23 19 20 17 11 14 

2. 5 5 7 7 20 18 35 22 20 16 8 9 

3. 35 37 38 38 43 48 62 42 55 41 43 41 

4. 37 34 47 43 62 45 55 70 63 53 62 62 

5. 10 88 73 66 29 35 35 26 37 68 61 64 

6. + 10 + 8 —3 + 2 9 —6 + 3 1 + 5 8 + 7 7 + 5 4 —5 —75 —143 

S e p t e m b e r East 

1. 12 10 12 13 21 24 26 31 38 31 28 29 

2. 7 5 5 4 19 13 26 20 22 20 14 17 

3. 37 39 37 37 45 38 57 54 53 46 45 33 
4. 30 35 41 37 49 49 44 31 47 41 62 40 
5. 77 60 55 44 30 53 37 28 53 71 38 47 

6. - f l l + 1 1 + 1 2 + 1 2 —9 + 1 2 +22 + 4 8 + 5 2 + 4 3 + 1 9 0 

1. 2 4 2 2 9 
2. 2 5 1 1 5 
3. 37 35 35 33 34 
4. 33 44 38 35 31 
5. 94 66 44 45 33 

6. —5 + 10 + 5 —12 —19 

O c t o b e r North 

8 9 16 12 12 8 8 

7 10 13 10 8 8 6 

37 36 38 38 37 36 30 
41 37 55 50 49 47 37 
32 35 36 38 48 55 93 

—14 + 1 7 + 6 3 + 7 7 + 2 7 —81 —137 

O c t o b e r East 

1. 5 6 6 6 8 13 13 18 20 21 23 23 
3. 1 4 3 3 1 5 8 8 10 12 6 6 

3. 34 35 33 35 36 35 37 34 33 34 34 34 

4. 34 31 27 28 25 a 35 35 34 35 32 30 

5. 82 85 50 35 41 42 40 34 24 30 47 58 

6. + 6 + 9 + 1 5 + 1 8 + 4 —18 —11 + 2 6 + 4 5 + 6 0 + 5 5 +27 
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12 13 14 15 16 17 IS 19 20 21 22 23 Averages 

Component 
10 10 10 8 8 7 6 4 6 7 7 8 10,8 

6 10 11 8 10 4 2 1 5 5 4 5 10,1 

40 46 43 40 39 38 36 35 36 34 37 35 40.9 
62 67 63 59 56 55 37 34 32 40 47 34 50.8 
59 55 91 62 63 78 116 84 89 90 133 156 73,4 

- 1 3 8 —78 - 1 7 + 3 2 + 6 5 + 3 5 + 1 8 + 1 0 —5 + 1 0 + 2 9 + 6 

C o m p o n e n t 
31 22 26 21 16 14 11 

8 15 14 11 13 8 8 
38 41 44 42 41 35 35 
49 39 76 41 38 30 60 
88 61 57 77 82 62 76 

•15 —28 —28 —17 —3 —23 —28 

8 10 13 14 13 19.8 
4 5 10 12 6 12,1 

36 37 36 38 37 41.0 
32 28 68 47 40 43.9 
83 78 73 73 101 62,8 

—36 —12 —8 —18 —17 

Component 
5 11 10 4 

7 9 9 6 

36 37 37 35 

43 44 53 43 
101 70 51 49 

3 
• 3 2 2 3 

2 2 2 2 3 

37 36 36 33 34 

35 37 28 34 36 
55 42 53 72 111 

2 6 3 6.1 

2 8 3 5,4 

33 35 36 35,5 

38 33 32 39,6 
65 65 77 59.8 

—131 —74 + 3 + 5 1 + 3 9 + 4 1 + 3 6 + 4 1 + 2 4 + 1 9 + 2 3 —5 

Component 
16 20 16 13 10 6 8 

6 10 8 4 5 5 3 

34 36 37 36 35 37 33 
31 38 40 28 31 25 29 
51 44 30 49 37 49 56 

—1 —18 —14 —12 —12 —30 —39 

8 5 8 9 8 12,1 

3 6 5 8 5 5,8 

36 35 34 35 36 34,9 
46 36 30 40 29 32,0 
40 73 91 64 89 51,7 

_ 3 0 —27 —20 —15 —18 



;i8 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

l ou r 
ameter 0 1 2 3 4 5 6 7 8 9 10 11 

N o v e m b e r North 
1. 2 4 5 5 7 6 О 15 20 14 14 14 

2. 2 2 5 5 6 5 7 14 18 13 12 12 
3. 38 36 37 38 37 37 36 36 41 38 39 58 
4. 50 37 43 44 43 38 34 40 56 43 49 52 
5. 62 68 52 31 38 34 25 26 16 24 48 51 

6. —17 —6 —22 —9 —7 —10 —9 + 1 9 + 4 7 + 4 6 —21 —72 

N o v e m b e r East 
1. 5 3 9 8 12 12 17 20 23 22 25 19 
2. 4 1 7 6 7 7 10 10 14 13 16 11 
3. 37 34 35 35 36 36 32 35 40 33 38 46 
4. 44 29 29 38 34 22 23 29 37 34 38 49 
5. 65 58 40 20 29 31 32 23 36 27 24 28 

6. + 6 0 + 5 + 9 —27 —20 —8 + 6 + 3 5 + 6 3 + 6 0 + 3 9 

December North 
1. 3 5 5 3 5 7 8 10 19 12 8 12 
2. 5 4 2 3 5 7 6 6 13 9 5 12 
3. 36 38 36 37 38 38 38 35 41 37 37 36 
4. 33 39 51 35 52 53 45 41 52 34 64 46 

5. 90 49 68 88 69 75 38 32 23 67 31 71 

6. —5 + 3 —10 —17 —28 —23 —4 —14 + 2 4 + 3 2 —6 —37 

December East 

1. 7 6 3 6 10 11 11 15 20 15 13 18 

2. 7 4 3 4 5 8 5 9 10 6 8 10 
3. 34 37 34 34 35 35 36 34 33 35 38 35 
4. 31 34 42 28 42 49 30 29 39 37 50 44 

5. 70 45 45 64 57 44 34 34 22 37 27 33 

6. —6 + 2 + 1 2 + 8 —3 —14 + 7 + 5 + 2 2 + 3 5 + 4 5 + 2 6 



E A R T H C U R R E N T S 31 

12 13 14 15 16 17 18 19 20 21 22 23 Ave rages 

Component 
13 8 9 8 7 4 4 6 7 5 4 6 8,1 
13 10 10 8 8 5 4 4 6 4 4 5 7,6 

40 38 37 37 34 38 37 37 37 36 35 34 38,0 

64 38 53 36 50 43 56 37 56 50 56 43 46,3 
34 59 60 58 117 101 62 161 124 97 55 132 63,9 

—79 —37 + 8 + 1 9 + 2 9 + 1 2 + 1 5 + 1 3 + 3 2 +10 + 6 + 3 

Component 
23 16 19 13 13 8 8 13 10 10 10 9 13,5 
14 10 7 8 9 О •J 3 10 7 10 5 8 8,3 
37 37 35 37 34 37 37 34 36 38 38 35 36,4 
33 37 37 44 50 49 35 44 45 34 39 71 38,5 
37 56 62 43 156 79 86 104 78 95 65 64 55,8 

—7 + 1 6 —7 + 6 —26 —7 —22 —33 —41 —24 —14 —8 

Component 
13 12 8 5 2 4 2 3 3 5 2 3 6,7 
13 12 5 3 2 4 2 1 4 5 2 3 5,6 
39 39 37 36 35 35 35 35 37 37 36 34 36,7 
33 40 49 36 36 35 26 50 38 41 40 48 42,3 
87 71 42 80 65 82 174 103 84 101 84 57 72,2 

—58 —39 —7 + 1 4 + 3 1 + 3 1 + 3 8 + 2 8 + 1 4 + 1 8 + 1 1 0 

Component 
21 20 19 13 10 8 5 6 6 8 5 5 11,0 
11 11 12 8 3 5 6 2 6 5 2 3 6,5 
37 34 31 33 34 35 32 34 35 35 35 36 34,6 
37 34 39 21 34 31 36 41 37 37 35 41 36,5 
37 59 35 77 80 76 94 75 70 106 67 48 56,2 

+ 4 — 4 — 6 — 1 — 2 2 — 3 0 — 1 0 — 1 4 — 3 5 — 2 0 — 6 + 5 



;i8 OBSERVATORY R E P O R T NAGYCENK 

Hour 
Paramete r 0 1 2 3 4 5 6 7 8 9 10 11 

Y e a r 1978 
1. 5 6 6 6 9 11 14 16 17 14 12 11 
2. 4 4 4 4 6 9 12 13 14 12 9 a 
3. 37 37 37 36 38 40 41 41 42 40 39 39 
4. 38 46 46 39 43 46 47 47 51 44 49 51 

5. 81 69 66 67 52 51 38 32 31 48 49 59 

+ 7 + 9 + 4 + 3 + 1 + 1 9 +29 + 3 0 + 1 9 —13 —09 —106 

Y e a r 1973 

1. 9 8 9 9 12 15 20 24 26 25 25 25 

2. 5 4 4 4 5 6 11 11 14 13 11 12 

3. 37 38 35 35 37 35 36 38 40 37 38 39 

4. 39 41 38 33 34 34 31 32 37 38 44 44 

5. 77 60 52 48 44 41 40 32 33 37 38 40 

6. + 7 + 12 + 14 + 10 —1 —2 + 1 3 + 2 4 + 3 6 + 3 9 + 2 6 + 8 



F.ARTH C U R R E N T S 35 

12 13 14 15 16 17 18 19 20 21 22 23 A v e r a g e s 

North Componen t 

10 9 8 6 6 5 4 5 6 6 6 8 8,5 
8 7 6 4 5 4 3 3 5 5 5 5 6,6 

38 39 39 37 38 37 35 36 37 36 39 37 38,1 
47 52 51 47 46 39 35 40 45 46 50 47 45,5 
59 53 59 54 61 67 86 83 85 88 82 92 63,0 

—98 —51 0 + 3 3 + 5 1 + 4 5 + 3 3 + 2 3 + 7 + 8 + 1 3 + 6 

East Componen t 
23 22 20 18 15 12 10 9 9 11 12 11 15,8 
11 11 10 8 8 5 4 5 6 7 8 6 7,9 
38 38 37 38 38 37 35 36 36 39 39 37 37,2 
40 39 47 42 40 39 39 44 41 41 49 44 39,6 
50 51 46 52 74 62 75 70 76 84 74 79 55,6 

—9 —10 —13 —14 —20 —20 —24 —24 —21 —14 —10 —5 



;i8 OBSERVATORY REPORT N A G Y C E N K 

lour 
ameter 0 1 2 3 4 5 6 7 8 9 10 11 

Quiet d a y s 
1. 3 4 4 5 8 8 10 11 14 9 8 7 

2. 2 3 2 1 3 5 4 5 6 5 5 4 

3. 35 34 34 34 35 35 35 35 35 35 35 36 
4. 31 29 30 28 30 30 32 33 33 33 32 38 

5. 26 25 24 22 19 21 18 13 12 16 22 31 

6. + 8 + 5 + 3 + 10 + 1 3 + 3 2 + 3 7 + 3 4 + 2 2 —22 —84 • —112 

Quiet d a y s 

1. 5 4 3 5 7 9 14 16 18 17 19 17 
2. 3 2 1 1 2 2 3 5 4 5 6 5 

3. 33 33 32 32 34 32 33 32 31 32 33 33 

4. 22 27 23 23 22 21 19 23 28 25 31 29 

5. 35 26 25 26 24 21 21 17 18 19 21 25 

6. + 1 0 + 1 1 + 1 1 0 —7 —7 + 6 + 2 2 + 3 2 + 2 2 + 2 0 + 4 

Disturbed d a y s 
1. 6 9 15 12 14 22 43 33 34 29 33 28 

2. 7 9 15 11 14 21 52 34 38 29 34 28 
3. 52 49 45 43 42 45 70 78 63 57 59 79 

4. 64 72 99 72 49 97 122 91 112 69 117 129 
5. 247 197 203 184 129 105 111 124 96 146 125 93 

G. + 1 +42 + 9 + 2 + 8 + 2 5 + 3 —3 + 1 —12 —85 —92 

Dis turbed days 
1. 21 20 27 21 20 30 34 46 47 44 51 47 

2. 15 9 14 16 15 23 31 30 41 29 38 43 

3. 54 43 44 51 43 39 45 49 67 47 57 82 
4. 90 111 54 87 65 67 63 88 78 87 109 119 

5. 198 118 209 60 80 83 121 97 64 59 70 35 

6. —18 + 1 0 + 1 5 + 5 3 —6 + 1 1 + 3 5 + 3 1 + 5 0 + 6 5 + 1 8 + 2 3 
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12 13 14 15 16 17 18 19 20 21 22 23 Averages 

Nor th C o m p o n e n t 
8 7 4 4 2 3 2 3 3 5 3 5 5,8 
6 3 2 2 1 2 1 1 3 4 4 4 3,3 

36 35 35 35 35 34 34 35 34 33 34 34 34,7 
33 32 31 29 28 28 26 32 33 30 35 31 31,1 
29 24 23 21 17 21 30 19 21 21 28 30 22,2 

•95 —51 + 2 + 4 0 + 4 7 + 4 4 + 2 7 + 1 3 + 5 + 9 + 6 + 7 

st Componen t 

19 17 13 10 8 6 6 4 6 7 7 9 10,3 
4 5 6 4 5 3 4 2 5 5 5 7 3,9 

35 32 32 34 32 33 33 33 33 34 33 33 32,8 
27 29 29 25 27 23 28 27 29 26 28 25 25,7 
24 25 21 25 22 28 28 28 27 32 29 37 25,2 

-12 —16 —20 —11 — 14 — 14 —19 —19 —12 + 1 + 3 + 12 

North C o m p o n e n t 
18 14 10 17 18 13 5 6 9 6 8 9 17,1 
20 18 15 17 25 13 6 5 9 6 5 10 18,4 
47 59 55 43 58 50 40 42 41 45 44 42 52,0 

111 102 147 112 159 76 75 57 72 81 51 84 92,5 
87 162 169 180 166 228 417 327 294 273 370 231 194,3 

—96 —50 + 1 1 + 1 0 + 8 9 + 5 0 + 2 7 + 3 0 —13 —9 + 1 4 + 4 0 

ast Componen t 
36 32 33 35 34 30 20 21 21 22 17 14 30,1 
27 28 25 21 32 15 8 8 и 14 12 7 21,4 
51 59 52 47 63 59 39 46 40 45 46 51 50,8 
76 65 138 110 155 118 61 97 123 79 103 60 91,8 

63 155 127 159 274 156 302 199 139 215 173 189 139,4 

—6 + 1 3 —16 —23 —44 + 6 —36 —55 —70 —21 —20 —16 
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III. 
Results о/ harmonical analysis of the daily variations 

At <pi A 2 rpi As срз At (f 4 As (fb Ac <f 6 

Nor th C o m p o n e n t 

J a n u a r y 13 196 9 310 12 112 9 270 l 211 10 325 
Feb rua ry 16 132 19 272 22 74 16 290 2 168 3 358 
March 19 67 30 313 36 96 13 324 5 127 3 199 

Apri l 38 108 52 283 41 111 8 342 6 213 2 207 

May 48 108 51 303 29 142 6 359 1 137 11 332 

J u n e 42 112 56 292 27 118 3 115 9 95 4 337 
Ju ly 47 122 60 305 31 129 7 183 1 51 3 7 
August 47 116 69 307 49 141 9 37 8 282 3 314 

September 34 88 51 280 45 116 16 298 4 233 3 252 
October 28 118 47 268 43 105 30 117 7 173 2 294 

November 13 143 28 251 19 96 21 300 12 130 3 67 
December 18 160 19 243 19 70 10 278 4 110 5 317 
Year 28 116 39 289 29 113 9 309 3 148 3 321 

Q 28 107 43 294 30 123 9 311 3 162 2 20 

D 34 121 35 307 30 102 5 250 6 151 5 11 

East Componen t 

J anua ry 6 334 6 195 13 353 5 75 5 83 2 172 

February 11 305 9 122 17 8 6 246 4 92 4 307 

March 20 337 14 125 12 7 11 275 5 75 3 79 

April 25 14 10 129 14 46 3 333 1 177 4 356 

May 34 14 1 83 10 131 14 353 6 206 5 320 

J u n e 34 16 10 195 15 120 6 330 3 328 2 306 

Ju ly 24 358 4 193 18 125 3 339 6 279 4 305 

August 28 11 11 215 16 107 8 345 8 265 2 159 
September 27 358 10 204 14 76 7 309 6 330 4 69 
October 28 339 14 136 16 38 12 275 1 14 3 139 
November 25 316 17 124 17 46 7 230 3 149 6 277 
December 19 333 12 125 9 30 4 249 3 134 8 234 
Year 22 353 8 153 10 60 5 307 0 237 1 293 
Q 14 11 11 160 10 78 3 286 2 297 1 200 

39 3.4 4 104 l i 55 4 276 13 236 10 308 
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IV. 
Special phenomena 

(magnetic and earth current date) 
RSC-s 

( G M T + l h ) E(mV/km) H ( g a m m a ) 
Month Day CET Ampl i tude i n E x Ey Hx Ну End of S torm 

01. 03. 21.45 7 32 — + + 0 1. 5. 06.00 

05. 17.30 4,5 13 + + + — 1. 7. 01.00 
09. 17.30 11,5 42 + + + — 1.10. 04.00 

25. 16.30 5,5 14 + + + — 1.26. 02.00 
02. 14. 22.45 18 70 + + + — 2.15. 17.00 

25. 20.30 20 50 + + + — 3. 1. 02.00 

03. 08. 15.30 22 92 + + + — 3. 8. 24.00 
04. 10. 14.00 18 55 + + + 4.12. 04.00 

18. 00.45 10 25 + + + — 4.18. 10.00 
30. 10.45 10 18 — — — 4.30. 24.00 

05. 01. 09.30 9 18 — — — + 5. 4. 21.00 
19.30 12 42 + + + — in s torm 

03. 00.15 15,5 38 + + + —(b?) in s torm 
04. 14.45 12 5 .35 + + + + (b?) in s torm 
10. 21.00 5,5 22 + + + — 5.11. 12.00 
20. 03.45 2,5 11 + + + — 5.22. 02.00 
29. 19.30 8 45 + + + — 5.30. 06.00 

06. 01. 22.30 10 .32 + + + — 6. 4. 04.00 
02. 10.15 11 52 — + + in s torm 
04. 13.00 12 42 + + + — 6. 5. 24.00 
11. 09.30 6,5 38 + + + + 6.11. 11.00 
29. 10.45 4,5 18 + + + — 6.29. 20.00 

22.00 14,4 75 — — + — 6.30. 03.00 
07. 04. 00.00 8 65 ? + + — 7. 5. 10.08 

13. 01.15 7 32 + + + — 7.13. 11 00 
14. 00.30 14,5 60 + + + — 8.29. 10.00 

')7. ч1 13.45 9 20 + + + — 7.15. 02.00 
27. 03.45 17 50 + + + — 8.19. 03.00 

09. 9. 04.00 12 5 28 + + + — 9.10. 03.00 
25. 08.15 15,5 30 + + + — 9.26. 00.00 
29. 04.00 11,5 58 + + + — 10. 9. 12.00 

10. 09. 04.15 4,5 8 + + + — 9.29. 19.00 
11. 08. 02.45 12,5 32 + + + — no storm 

12. 02.00 21,5 11.13. 20.00 
12. 14. 02.30 12 40 + + + — 12.14. 14.00 

25. 13.15 5,5 12 + + + — 12.25. 18.00 
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Bays • Pt-S 

Month Day CET Ampl i tude in Ex E y Hx Ну E(mV/km) Ex Ey 
( G M T + l h ) E(mV/km) H(gamma) 

01. 

02. 

01. 21.15 3,5 30 — + + + 2 

02. 21.15 2 

05. 00.45 17 130 — + + + t r 

07. 00.15 8 55 + + + — t r 
23.15 12 75 + + + + t r 

08. 02.15 t r 
05.15 9 25 + — + — 

09. 22.30 t r 
10. 18.00 7 45 + — — — 

22.00 8 50 + + + + t r 
17. 00.00 11,5 55 + + + — t r 

01.00 5,5 30 0 + + — t r 
18. 03.00 10 85 + + + — t r 
19. 22.15 2,5 
21. 22.15 2,5 
22. 00.15 3,5 
26. 00.30 9 70 — + + + t r 
29. 18.15 10 80 — + + + t r 
30. 22.30 11,5 35 + + + + t r 

31. 13.15 7 30 — — — + 
01. 18.15 5,5 38 — + — + 
02. 00.00 6 35 + + + — t r 

22.15 7 30 + + + — 

23.15 5,5 25 + + + — 

05. 19.45 12 55 — — — + 
06. 11.15 6,5(?) 18 + + + — 

21.30 6 18 + + + — 

08. 23.15 3 22 — + + + t r 

12. 22.30 7 65 ? + + + 2 
13. 03.15 5 25 + + + — t r 
14. 02.15 2 

17. 03.00 9 52 — + + + 
21.30 3,5 15 — + + + 2 

18. 18.30 5,5 28 — + — + t r 

21.15 12,5 35 — + + + 

+ + + + 

+ 
+ 
+ 

+ 
+ 
+ 

+ + 
+ -I-
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Bays Pt-s 

Month Day CET A m p l i t u d e in Ex Ey H x Н у E(mV/km) E x Ey 
( G M T + l h ) E (mV/km) H(gamma) 

02. 20. 00.30 6 18 + + + — 2,5 + + 

+ + 

03. 

0 4 . 

20. 00.30 6 18 + + + — 2,5 

21. 17.00 6,5 5J — + + + 3,5 

23.00 4,5 32 — + + + 
22. 01.00 3,5 18 + + + — t r 

02.30 4,5 22 — + + + 
23.30 11,5 65 + ~r + — 2 

23. 22.45 5,5 
26. 21.45 20 90 — + + + t r 

27. 22.30 14,5 70 + + + — t r 

28. 20.00 14,5 75 + + + — tr 
21.15 22 110 — + + — t r 

01. 20.15 23,5 80 — — + — tr 

09. 08.30 6,5 12 — — — + 
20.45 5,5 30 — + + + t r 

13. 01.30 3,5 17 + + + — 2,5 
14. 22.30 6,5 22 + + + — 

16. 18.30 6,5 35 — + + + 
23.45 9 55 — + + + t r 

17. 15.30 9 70 — — — + 
20. 21.00 4,5 30 — + + + t r 

23.30 4,5 22 + + + — t r 
22. 02.30 2,5 8 + + + — 

22.45 14,5 42 + + + — t r 

23. 01.00 12 35 + + + — 

24. 23.45 6 30 + + + — 2,5 

26. 14.30(?) 18 70 — — — + 
27. 18.15 20 85 + + + + t r 

20.30 16 55 + + + — t r 
23.30 17 75 + + + + t r 

30. 22.45 3 18 + + + — t r 
01. 03.00 5,5 30 + + + — 

02. 22.45 12,5 52 + + + — tr 
03. 00.15 7 22 + + + — 

19.00 15,5 65 + + + — t r 
21.15 22 80 + + + — t r 

+ 

+ + 
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Bays Pt-s 

Month Day C E T 
( G M T + l h ) 

A m p l i t u d e in 
E ( m V / k m ) H(gamma) 

Ex Ey H x Н у E (mV/km) E x Ey 

04. 04. 00.30 13 60 + + + 
21.00 32,5 160 + + + tr 

05. 00.00 20 90 + + + + tr 
20.30 8 30 — 0 + + tr 

11. 02.30 25 115 — — — + 
13. 23.30 12 65 + + + + 
14. 13.15 18 40 — — — + 

20.00 12 95 — + + + tr 
18. 18.15 7 (si?) 18 — — + + 
19. 19.30 12 105 — 0 + + tr 
23. 22.45 10 42 — + + 
24. 17.30 14,4 50 + + + + tr 

18.15 16 75 + + + + tr 
23.45 6.5 40 + + + — tr 

27. 22.15 9 40 + + + — tr 
28. 14.15 6,5 35 + — — — tr 

21.00 6,5 18 + + + — 

30. 23.00 12,5 50 + + + — tr 
05. 02. 15.15 15,5 80 + + + + tr 

18.00 10 45 + + + — 

05. 22.00 4,5 22 + + + — tr 

06. 22.30 2,5 14 — + + + 2 + •T 
07. 01.30 4,5 18 + + + — tr 

08. 18.00 9 35 — — — + 
21.45 8,5 35 — — — + 

11. 04.15 6,5 40 0 + 0 

19.15 5,5 14 + + + — 2,5 + - f 
12. 20.45 6,5 30 + + + — tr 

13. 01.15 9 55 + + + — t r 

14.30 3,5 14 + + + — 

22.30 5,5 30 + + + — tr 
14. 20.30 4.5 18 — + + + 2,5 + 4-

17. 23.30 3,5 18 + + + — 2,5 + + 
20. 01.30 2 + + 
21. 23.30 10 85 — + + + t r 

22. 22.45 7 30 + + + + t r 
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Bays Pt-s 

Month Day CET A m p l i t u d e in Ex Ey Hx Н у E(mV/km) Ex Ey 
( G M T + l h ) E (mV/km) H(gamma) 

24. 00.30 8 60 — + + + tr • 
25. 00.45 4 30 + + + — tr 

22.45 3,5 25 + + + — 

23. 00.00 2,5 14 + + + — 2,5 + j . 

31. 02.30 8 22 — — — + 
20.45 2,5 12 + + + — 

21. 03.45 7 50 — — — 

23. 19.00 8 38 + + — + tr 

26. 05.30 

08.15 

25 
11,5 

75 
? + 0 

0 
+ — 

12.30 7(ssc ?) 18 — — — + 
21.30 7 60 — + + + tr 

29. 22.45 23,5 110 + — + — t r 
30. 13.45 8 28 + + + — 

19.30 10 60 + + + + tr 
04. 23.45 12 80 + + + + tr 
06. 09.30 6 22 — — — + tr 

12.00 35(ssc?) 22 + + + — 

14. 21.30 14,4 (si?) 48 — — — + 
16. 01.45 7 30 + + + — tr 
17. 21.00 о + + 
18. 23.00 12.5 30 + + + — 

19. 15.30 7 22 — — — + 
23. 00.00 3,5 28 + + + + 2 + 
24. 20.15 2 5 + + 
25. 05.30 

20.30 

3,5 12 + 0 0 — 

3.5 + + 
22.00 6,5 32 + + + — 3,5 + • f. 

26. 23.00 2 + + 
27. 20.30 

23.30 
2,5 
2 

+ 
+ + 

29. 23.15 5 + i + 
02. 21.30 4,5 + - f 
04. 00.30 6 36 + — + — tr 

20.15 4,5 22 — + — + t r 
12. 22.00 5,5 32 — + + + tr 
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Bays Pt-s 

M n l ' i Day ^ E T A m p l i t u d e in Ex Ey H x Н у E(mV km) E x Ey 
( G M T + l h ) E ( m V / k m ) H ( g a m m a ) 

15. 18.45 2 + 
17. 21.45 5 — "T" 
18. 01.45 

19.45 

5,5 

16 

30 

105 
+ + + + 

+ 
t r 

t r 

22.45 7 45 — + + + t r 

21. 22.00 6.5 28 — — — + 
22.30 4,5 22 — — — + t r 

26. 20.15 2,5 7 — — — + 2 + + 
28. 00.00 9 1 + + t r 

14.15 11,5 40 — — + + 
22.00 14,5 52 + — — — 

29. 01.45 7 32 + — — — 2 — 

14.15 5 2 60 — — — + 
23.30 4.5 22 + + + — 2 + 

30. 13.30 7 22 + + + — 

21.15 18 80 — + + -I- t r 
31. 16.15 20 130 + + + + t r 
05. 20.00 6.5 18 + + — 

08. 01.00 9 55 — + + + t r 
09. 20.30 5,5 45 — + + + t r 
10. 00.00 4,5 25 + + + — 2,5 + + 

00.30 11,5 35 + + + — 7 + + 
16. 00.1.5 2,5 1 T" 

22.30 6,5 14 — + + — 2 + + 
17. 22.15 2,5 + + 
20. 20.30 

22.00 
3,5 

11,5 
+ 
+ 

+ 
- f 

24. 23.00 6,5 45 — + + + 2 
27. 17.45 23,5 1 + + t r 

21.30 20 ? + + t r 

23.00 16 ? + + t r 
28. 22.00 10 70 + + — + t r 
01. 23.00 6,5 42 + + + — t r 
02. 21.15 4,5 18 + + + — t r 
03. 00.30 8 32 + + + — t r 
05. 16.15 3,5 12 — — — + 
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Bays Pt-s 

Month Day CET 
(GMT+lh) 

A m p l i t u d e in 
E(mV/km) H(gamma) 

Ex Ey H x Н у E (mV/km) Ex Ey 

11. 

08. 23.30 4.5 

23.15 4,5 18 0 + + 0 2,5 

09. 00.45 
22.30 

3,5 8 + + + — 

3,5(pg) 
10. 00.45 14,5 68 — + + + t r 

22.00 4,5 14 + + — — t r 
12. 15.30 9 50 — + + + t r 
18. 20.15 14,5 85 — + — + 
19. 21.15 11 50 + + + + t r 
21. 15.00 1 35 — + t r 

22.45 ? 45 + + 
24. 20.00 4,5 25 — + + + 2,5 
25. 11.00 8 22 + + — + 
26. 18.30 8 25 — — — + 

19.30 14,5 85 — — — + 
22.30 9 52 — + + + t r 

29. 00.00 5,5 40 + + + — t r 

18.00 8 45 + + + — t r 
30. 16.30 18 45 + + + — t r 

20.00 8 45 + + + — t r 
31. 21.30 4 50 — + + + 
02. 23.00 3,5 18 — — — + 
03. 19.15 3,5 65 — + + + t r 
04. 23.30 3,5 20 + + + — 2 
0.5 03.45 6,5 18 + + — — 

07. 23.30 11,5 70 — + + + t r 
10. 20.00 11,5 72 — + — + t r 

22.45 20 90 + + + — t r 
11. 21.00 10 55 + + + + 3,5 
12. 21.30 21,5 100 + + + + t r 
14. 16.30 8 42 + ' + + — t r 

20.00 6,5 30 + + + — t r 
15. 04.30 4,5 25 — + + 
18. 23.00 " г 
19. 00.45 4,5 22 + + + — 

20. 20.30 13,5 62 — + — + t r 

+ 

+ + 

+ + 

+ 

+ + 
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Bays Pt-s 

Month Day CET A m p l i t u d e in Ex Ey H x Н у E(mV km) . 
( G M T + l h ) E (mV/km) H(gamma) 

20. 23.45 11 65 + + + — t r 

21. 00.45 14,5 65 + + + — t r 
22. 16.15 20 105 + + + + tr 
24. 19.30 20 60 + + + — t r 
25. 00.15 6,5 30 — + + + tr 
26. 16.00 38 240 + + + + tr 

19.00 27 170 + + + + tr 
23.00 10 80 — + + + t r 

16.00 12,5 45 — + + + tr 

20.00 9 50 — + + + tr 

27. 16.30 12,5 65 — + + + tr 

20.00 a 65 — + + + 
30. 02.30 2,5 

22.30 4 5 25 + + + + t r 

05. 22.30 3,5 32 — + + + t r 

08. 21.15 4,5 18 + + — t r 

11. 23.30 2 

13. 02.30 3,5 32 + + + — t r 
14. 09.15 12 65 — — — + 
15. 03.45 12,5 62 + + + — tr 

23.45 3,5 15 + + + — t r 

18. 18.00 23,5 125 + + + + tr 
21.15 16 75 + + + + tr 

19. 00.30 1« 60 + + + — t r 

20. 16.30 15,5 55 — + + + tr 
21.30 13,5 60 + + + — 

25. 02.30 6,5 30 + + + — 

15.30 21,5 90 + + + — t r 

27. 19.00 6,5 25 + + + + 
28. 18.45 14,5 60 + — — + tr 

19.15 14,5 55 — + — + tr 

29. 17.30 16 105 — — — + t r 
30. 19.45 14,5 95 — + + 4- tr 
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Further Pi—traces 
Month Day CET Month Day CET Month D a y CET 

01. 01. 18.15 03. 22. 21.45 06. 14. 18.45 
03. 18.45 31. 21.30 17. 02.30 
06. 22.45 04. 07. 00.00 18. 00.30 

23.45 01.15 12.30 
12. 02.30 21.15 19. 17.45 

20.45 23.00 22. 19.00 
21.00 10. 23.00 24. 23.15 
22.15 12. 02.00 27. 19.30 

13. 04.15 15. 00.45 21.00 
21.00 17. 00.30 28. 01.30 

15. 04.45 22. 21.15 «7. 02. 18.45 
18. 01.15 26. 00.30 23.00 
19. 01.30 21.15 03. 19.00 

02.00 22.15 20.15 
21.45 27. 13.15 4. 00.15. 

25. 02.30 16.45 09. 23.15 
03.30 29. 01.30 11. 21.15 

27. 21.15 19.00 12. 23.00 
22.00 20.45 13. 20.30 

30. 21.30 21.30 14. 06.45 
23.30 23.30 16. 16.30 

31. 20.45 0.5 07. 15.45 23.00 
02. 01. 00.15 11. 20.00 18. 00.45 

23.45 22.45 20. 21.15 
04. 01.30 17. 14.45 21. 01.15 
08. 20.30 22.00 24. 18.30 

20.45 22.15 23.30 
23.30 18. 22.30 25. 20.45 

09. 21.30 22. 20.30 27. 21.30 
11. 01.30 22.00 29. 17.45 

01.45 27. 23.45 21.45 
12. 14.45 28. 10.15 30. 00.15 
18. 23.30 20.30 22.15 
19. 04.30 29. 00.30 31. 10.15 

23.45 06. 05. 00.00 19.45 
20. 20.45 23.00 20.15 

21.15 06. 20.30 08. 01. 19.15 
23. 22.30 08. 17.30 07. 21.30 
25. 01.00 09. 18.00 23.30 

03. 03. 21.45 19.15 09. 03.15 
07. 00.30 22.15 21.15 

01.00 23.30 10. 22.45 
23.15 10. 01.00 13. 21.15 

13. 21.15 11. 00.45 15. 23.00 
18. 22.30 12. 19.15 23.30 
21. 23.45 13. 22.30 23.45 
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Month D a y CET 

16. 16.15 
21.00 

17. 0.00 
18. 01.30 
20. 17.30 
21. 01.15 

01.45 
03.15 
15.45 
22.45 

22. 23.30 
23. 20.15 

22.45 
24. 12.15 
25. 19.30 
26. 00.00 
04. 01.45 

21.00 
07. 11.45 
11. 00.30 

21.15 
21.30 

12. 23.15 
13. 00.15 
16. 17.30 

19.30 
17. 23.00 

23.45 

Month D a y CET 

18. 23.00 
20. 01.15 
21. 17.15 
22. 22.00 
23. 00.00 
24. 04.45 
01. 00.30 
04. 00.15 

23.15 
05. 00.15 
06. 17.45 

22.15 
22.30 

07. 22.45 
11. 21.15 

22.00 
23.15 

12. 22.00 
13. 21.15 
16. 01.00 

23.00 
17. 01.15 

20.30 
19. 22.15 
21. 04.00 
23. 21.45 
24. 03.00 
01. 19.45 
03. 00.00 

Month Day C E T 

03. 23.30 
07. 20.30 
13. 19.15 
15. 20.00 
18. 19.45 
22. 22.00 

22.30 
27. 12.15 
28. 17.15 
30. 20.30 
02. 17.30 

23.30 
03. 17.45 

21.15 
21.45 

04. 20.30 
05. 03.30 
12. 01.30 
13. 23.30 
18. 00.15 
20. 16.00 

20.30 
20.45 

21. 21.00 
21.30 

22. 22.15 
28. 02.00 

02.15 
21.30 
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SI-s 

l on th D a y C E T 
( G M T + 1 h) 

A m p l i t u d e in 
E(mV/km) H(gamma) 

Ex Ey H x Ну 

01. 25. 21.00 12 26 _ _ + 
02. 01. 11.00 7,5 11 + + + — 

09. 14.15 9(?) 25 — — — + 
12. 09.30 5,5 12 + + + — 

23. 08.15 4,5 10 — — — + 
28. 05.00 5,5 13 + — + — 

03. 01. 12.00 5,5 10 + + 0 + 
02. 20.45 5,5 10 + 0 0 + 
08. 16.15 8 14 — — — + 
17. 05.45 4,5 14 — — — + 
26. 01.15 10(?) 22 + + + — 

04. 18. 02.15 4,5 8 — — — + 
22. 15.30 7 15 — — — + 
23. 13.30 3,5 7 + + + — 

0.5 07. 22.45 2,5 12 + + — 

09. 23.00 8 20 + + + — 

23.30 11,5 28 + + + — 

18. 12.15 2,5 7 + — + — 

06. 03. 13.45 7 14 — — — + 
10. 22.15 12 40 + + + — 

21. 23.00 5,5 18 + + — 

30. 05.30 5,5 13 — — — + 
07. 06. 20.30 6,5 12 — — + 

07. 05.45 14,4 26 + — — — 

11. 11.45 5,5 (sfe) 22 + + — + 
18. 05.15 10 18 + + + — 

28. 12.00 3,5 10 + + + — 

08. 03. 05.00 6,5 14 — — — + 
14. 20.45 2,5 7 + + + — 

22. 10.15 2,5 6 + + + — 

15,15 4,5 10 + -I-
09. 02. 16.15 4,5 ? + + 

08. 05.15 7 12 — — — + 
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SI-S 

Month Day CET Ampl i tude in Ex Ey Hx H , 
( G M T + 1 h) E(mV'km) H(gamma) 

08. 12.00 4 18 + + + — 

21.00 4,5 16 + + + — 

10. 11.00 9 14 — — — + 
12.45 12,5 30 — — — + 
14.45 18 36 + + + — 

11. 10.00 4,5 ? + + + — 

20. 15.15 4,5 8 -I- + + — 

26. 02.15 5,5 18 + + + — 

02. 10.15 4,5 10 + + + — 

04. 01.45 12.5 32 + + + — 

09. 23.00 6,5 16 — — — + 
17. 05.30 3.5 8 + + + — 

18. 07.45 10 15 -1 • + — — 

19. 14.45 7 14 + + ' + 
31. 19.30 8 22 — — — + 
07. 21.45 8 25 — — — + 
17. 12.00 5 10 — - — 

20. 00.15 4.5 12 + + + — 

21. 08.00 11,5 18 + — + — 

22. 12.30 9 15 + 0 0 + 
23. 11.30 11,6 18 + + + — 

24. 07.00 3,5 14 — — — — 

28. 11.15 10 18 — — + 
18. 01.30 и 45 — — — + 

02.00 10 22 — — — + 
05.45 16 45 — — + 

24. 01.30 2,5 7 + + + — 

09.00 5,5 14 — — — + 
25. 21.45 2,5 10 — — — + 
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,Needles" 

M o n t h Day CET Ampl i tude in Ex Ey 
( G M T + 1 h) E(mV/'km) 

01. 02. 10.45 3,5 — — 

06. 07.30 8 + — 

11.45 4,5 — — 

03. 13. 06.30 3,5 — + 
04. 07. 12.15 2,5 — — 

05. 14. 16.30 2 + + 
00. 16. 13.15 2,5 — — 

19. 17.45 5,5 — — 

30. 07.00 7 — + 
07. 13. 08.45 3,5 + + 

09.30 4,5 + + 
14. 16.15 5,5 + + 
22. 06.45 3,5 — — 

08. 05. 11.45 5,5 + — 

17. 10.45 2,5 — — 

19. 21.00 4 5 + + 
24. 07.30 3,5 — + 

09. 02. 09.15 4,5 — + 
03. 16.15 6,5 — — 

18. 08.15 3,5 — — 

27. 04.30 8 — — 

29. 01.15 4,5 + + 
30. 04.30 7 — — 

11. 03. 16.00 2,5 — — 

13. 06.45 5,5 + + 
12. 16. 20.15 12,5 + + 





V. 

Average amplitudes in 12 pulsation bands 
(monthly averages for 3 hour intervals in цV/km) 
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J a n u a r y 

Pe r iods 

C E T in о 
—4 

in 
iH 
1 

о er I 
in IM 
1 

о en I 
о 
4« о со о ОЭ 1 

о ем fH I 

о о ем 
1 

о о 
X 
1 1 

T-t 
1 

in о l-l in 
I—1 о 

IM in 
IM 

о 
СП о ТГ О 

XI 
о аз 

о ем 2 ° О ф ел и 

0— 3 0 4 11 18 20 22 29 82 63 32 93 202 
3— 6 0 3 28 49 31 49 52 56 0 24 99 224 
6— 9 3 9 30 58 37 93 44 51 17 16 251 160 
9—12 1 4 22 88 73 54 47 56 22 5 456 185 

12—15 1 2 21 80 85 109 43 47 75 124 163 204 

15—18 0 6 17 56 47 79 43 42 47 35 174 265 
18—21 1 3 14 27 34 30 58 71 75 45 129 265 

21—24 0 8 17 35 17 26 45 191 175 96 183 408 

Average 1 5 14 51 43 57 45 53 61 48 191 241 

F e b r u a r y 

0— 3 0 1 10 29 19 24 48 54 21 29 217 132 

3— 6 0 0 16 99 45 15 7 9 4 108 251 146 
6— 9 0 4 18 56 104 91 57 18 7 16 494 318 

9—12 0 1 8 60 104 91 94 57 14 20 321 512 
12—15 0 2 9 77 248 114 39 32 0 15 269 298 
15—18 0 1 9 51 198 81 44 13 15 40 218 231 
18—21 0 2 4 27 53 55 44 112 48 36 106 164 
21—24 0 2 6 29 17 27 78 289 100 70 102 133 

Average 0 1 10 53 98 62 53 73 27 41 244 246 
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March 

Per iods 

CET 0 ю 4-1 
0 CM 1 

in CM 0 CO 
0 44 0 CO 0 a 

0 CM 4—4 
0 0 
CM 
1 

0 0 
CO 
1 T 44 

7 
1П О 4-4 

10 H 
1 0 CM in CM о CO 0 44 0 tű 0 05 

0 CM 4-1 
2 u  
О OJ со и 

0— 3 0 4 14 34 40 11 28 58 11 11 156 6 

3— 6 0 3 30 66 66 28 41 19 6 13 150 234 
6— 9 0 0 6 115 231 156 111 19 35 0 398 210 
9—12 0 2 2 58 308 214 91 15 0 21 453 220 

12—15 0 1 9 89 273 139 63 8 0 17 294 361 
15—18 0 2 14 50 173 82 106 25 0 0 194 144 
18—21 2 2 2 29 61 48 88 33 13 52 80 98 
21—24 0 1 6 17 17 38 132 190 75 126 64 144 

Average 0 2 10 57 147 90 

April 

82 45 17 30 224 177 

0— 3 0 10 10 8 14 14 113 119 24 31 89 126* 
3— 6 0 2 20 28 61 32 36 41 4 24 93 316 
6— 9 0 0 4 0 75 208 163 17 17 0 117 104 
9—12 0 1 1 49 158 139 177 41 341 0 352 314 

12—15 0 0 0 30 303 243 234 0 0 0 366 33.3 
15—18 0 0 20 17 125 215 147 42 0 62 416 334 
18—21 3 6 32 25 36 44 150 56 100 53 175 294 
21—24 0 6 11 3 19 81 97 589 36 42 69 225 

Average 0 3 13 21 99 123 143 125 73 28 220 263 
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M a y 

P e r i o d s 

CET IA о in w 1 
о IM 
1 

in M 
1 

© n 
1 

© I о © 
I 

© © 
I 

о м 
»H 
1 

© о ем 
1 

о о © 
1 

1 r-4 
1 

in 
о in о 

<M 
in 
M 

© 
IM о MI о © о © 

О ем тН 
О о © О) en и 

1— 3 13 35 9 23 12 29 51 50 35 И З 299 139 
3— 6 9 30 15 92 17 46 38 38 17 30 357 179 

6— 9 3 32 26 151 52 167 77 65 44 62 551 23 

9—12 2 25 7 81 59 182 107 113 68 74 462 190 

12—15 0 8 11 92 39 146 75 67 71 75 403 139 

15—18 4 5 6 64 39 52 125 154 85 90 319 146 

18—21 11 27 8 29 7 22 36 86 118 31 276 210 

21—24 18 34 8 19 4 28 44 114 130 131 287 376 

Average 7 24 11 70 29 86 

J u n e 

70 86 70 75 371 173 

1— 3 9 34 24 24 14 26 27 62 105 91 184 181 

3— 6 3 44 40 45 27 59 36 44 31 21 205 52 

6— 9 0 9 31 100 113 143 55 39 22 23 306 71 
9—12 1 12 22 124 115 155 70 56 49 23 186 209 

12—15 3 4 26 121 67 116 69 70 46 50 304 299 

15—18 4 12 14 69 54 81 54 73 48 24 235 256 
18—21 7 15 16 24 27 36 34 66 75 65 150 290 
21—24 16 27 14 13 5 14 25 106 129 94 156 416 

Average 5 20 23 65 52 78 46 65 63 49 216 222 
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J u l y 

P e r i o d s 

C E T to о »-t 
to 
—4 
1 

о 
CM 
1 

ю 
CM 
1 

о 
CO 
1 

о 
Ф 
1 

о to 
1 

о to 
1 

о м 
W 
1 

о 0 СМ 
1 

о о to 
1 

1 1-4 to о t LO rH о CM 
Ю cM 

о со о о to о ОЗ 
СМ гН 

О и О (U со и 

1— 3 23 12 9 5 13 15 30 54 52 171 173 133 

3— 6 4 20 20 25 9 21 52 53 4 17 160 57 

6— 9 0 8 27 100 73 78 38 14 6 13 307 64 

9—12 1 21 14 129 84 89 53 26 23 26 104 51 

12—15 1 1 15 60 55 57 26 36 95 35 115 43 
15—18 0 3 5 39 28 27 48 73 33 46 224 65 
18—21 10 4 3 8 15 14 29 36 53 100 183 31 
21—24 14 16 7 8 9 10 21 32 152 80 133 84 

Average 6 11 13 48 36 40 

A u g u s t 

37 41 51 48 175 66 

1— 3 33 24 14 25 16 11 39 104 108 105 108 176 
3— 6 11 18 28 40 23 68 29 77 34 33 108 251 
6— 9 4 18 19 110 117 193 82 106 21 39 81 144 
9—12 3 10 13 110 149 172 72 100 51 25 289 236 

12—15 10 14 7 99 98 108 60 103 67 36 301 345 
15—18 12 14 12 43 49 69 68 81 61 43 255 258 
18—21 27 23 8 25 15 41 34 70 130 74 180 164 

21—24 34 14 6 17 12 33 35 116 217 161 140 86 

Average 17 17 13 59 60 87 53 95 86 64 184 196 
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Szep tember 

Periods 

C E T ю о 
ч ч 

in 
ч Ч 
1 

о 
см 
1 

in см 1 
о со 
1 

о 
т 

о со о 
(55 1 

о см 
чЧ 1 -2

00
 о о 

(О 
1 1 1 

in О 
чЧ 

1 
in о см ю см о со о "f О (О О 

0 5 

о см 
чЧ 30

0-
se

c 

1— 3 16 6 6 28 13 34 39 72 109 126 93 79 
3— 6 8 2 33 81 33 48 34 25 14 34 158 127 
6— 9 7 2 17 110 102 176 87 19 0 2 296 36 
9—12 5 14 15 16 164 245 78 120 24 41 253 183 

12—15 7 12 7 25 112 179 57 78 57 29 289 166 
15—18 9 16 14 23 40 81 68 54 66 43 236 189 
18—21 25 12 7 20 12 34 28 69 55 58 159 118 
21—24 27 4 11 И 17 29 25 239 129 96 216 95 

Average 13 9 14 39 61 103 

October 

52 84 57 54 212 124 

1— 3 25 4 3 13 6 27 44 92 56 75 73 90 
3— 6 7 4 8 38 39 36 48 59 48 16 114 75 
6— 9 2 5 11 40 43 122 90 77 33 22 92 80 
9—12 0 4 4 19 40 со

 
rf

i. 

77 106 13 3 119 115 
12—15 1 1 13 30 27 161 111 42 41 15 151 57 
15—18 2 1 8 16 2 78 72 83 20 9 190 65 
18—21 15 5 3 9 11 38 38 88 64 58 130 114 
21—24 28 9 4 10 '9 20 35 131 128 172 159 88 

Average 10 4 7 22 24 82 64 85 51 47 129 85 
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N o v e m b e r 

Pe r iods 

C E T in о m 
1 

0 CM 1 
in CM 1 

0 CO 1 
0 Mi 1 

0 CO 
0 0» -1

20
 0 0 

CM 
1 

0 0 
CO 
1 

1 T—< 1 in О i—1 in 0 CM in CM 0 CO 0 M< 0 CO 
1 0 05 12

0-

30
0-

se
c 

1— 3 11 9 3 17 12 27 24 67 75 47 115 118 
3— 6 5 3 12 20 29 50 64 44 21 14 167 170 
6— 9 16 8 6 24 58 97 108 89 22 48 233 107 
9—12 21 28 13 18 47 138 81 67 35 13 154 172 

12—15 3 3 1 34 56 182 105 51 18 15 180 14! 
15—18 3 5 11 15 18 89 72 36 34 33 168 115 
18—21 10 11 6 18 22 40 34 70 73 68 172 192 
21—24 19 7 3 14 23 31 29 83 168 95 134 136 

Average и 9 7 20 33 87 65 63 56 41 165 144 

D e c e m b e r 

1— 3 11 5 10 27 16 28 35 79 104 76 123 209 
3— 6 14 3 10 52 32 34 54 54 29 14 96 236 
6— 9 5 10 27 43 42 95 65 47 15 7 251 94 
9—12 6 26 24 30 44 111 60 56 28 4 167 156 

12—15 1 10 19 57 86 154 59 98 8 46 198 23 
15—18 5 9 13 48 50 103 46 68 23 5 102 117 
18—21 12 9 15 32 16 22 35 64 36 89 127 54 
21—24 10 8 9 16 15 27 30 70 76 63 108 118 

Average 8 10 16 38 39 72 48 67 38 37 148 123 



;i8 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

Year ly a v e r a g e 

Periods 

C E T in 
1 5—

10
 

10
—

15
 о cd 

1 ю 1—1 

in 
Cd 
1 

о 
Cd 

25
—

30
 

30
—

40
 о со 

1 о 60
—

90
 

90
—

12
0 

12
0—

20
0 

30
0—

60
0 

se
e 

0— 3 12 12 10 21 16 22 42 74 64 67 144 124 
3— 6 5 11 22 53 34 40 41 43 18 29 163 172 
6— 9 3 9 18 76 87 135 82 47 20 21 282 118 
9—12 3 12 12 65 112 148 84 68 56 21 276 212 

12—15 2 5 12 66 121 142 78 53 40 38 253 201 
15—18 3 G 12 41 69 86 74 62 36 36 228 182 
18—21 10 10 10 23 26 35 51 69 70 61 156 166 
21—24 14 11 8 16 14 30 50 179 126 102 146 192 

Average 6 10 13 45 60 81 63 73 54 47 207 172 



VI. 

Micropulsation indices for the year 
1978 
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Activity indices tor the micropulsations 
(PI to P12) 

1978. January-December 

J a n u a r y Feb rua ry March April 

1. 531433433532 145434322424 125254531154 112154524224 
2. 345533544445 113554152145 115452331255 115334533125 

3. 144422455334 113454342445 125224532254 

4. 455422153555 122552311345 145531211133 112354151255 

3. 
6. 

7. 

455321152455 

235423341455 

225324552243 

115433242154 

125431241253 

135441234554 

125443312522 125351233555 

8 154443241155 122553343325 
0. 125354532154 115432242554 

10. 
11. 

114533245154 
113344441233 135423111341 

12. 232225534112 145342124345 

13. 124444223353 

14. 115213542521 112132342355 

15. 152214331121 122433.333554 113553213354 

16. 345311444254 115434413255 
17. 115421134355 123354331155 

18. 154342225251 123443432355 

19. 125532324541 112443533143 
20. 125125524421 111432534231 115343532113 

21. 112312555532 343443433221 
22. 125321313553 123451443545 

23. 513124421141 133531222354 

24. 

25. 

125312411141 

115431333454 

125433412255 

26. 115415224242 
27. 125212455311 111334522255 
28. 135422344235 112454323255 122244541242 
29. 135532122555 113114543212 
30. 135513123255 354223545155 
31. 135532242244 
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M a y J u n e July August 

1. 
2. 
3. 
4. 
5. 

6. 
7. 

8. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 

17. 
18. 

19. 
20. 

21 . 

22. 
23. 
24. 
25. 
26 . 

27. 
28. 

29. 
30. 

04. 

144422125555 
352414455554 
552414255553 
353214144455 
123112432353 
112215533553 
113225512353 
141234533355 
251415521555 
12 215555154 
132314545355 
132314543355 
542515434454 
551515235555 
454524313551 
231515225342 
551414355532 
552413545522 
512313455353 
551514321354 
552514455554 
553533555221 
555423345424 

555314541254 

555522221422 

542534412553 
555414244553 
555224345545 
443224355555 
353423144355 
255322245554 
453113455242 
443214555144 
143223555211 
435432335555 
435334235254 
222225544544 
211345345444 
112214555412 
244424245552 
323225424454 
115533333542 
425512225555 

422443335223 
555432315455 
352342353455 
355434234554 
454344155153 
453125332255 
255212145352 
245533233343 

255521111255 
425422224355 

115431155222 

214422454543 

112332435524 

542334222551 
553232433452 
555542222555 
555424235245 
555434234554 

345433332453 
555332144555 
225432443255 
342432344454 
552523321531 
555433134453 
355311235552 
132212555222 
531413534522 
522222354354 
553123435552 

221223322441 

511134544421 

412223454241 

511223555441 
553424445355 
332325355314 
211113555511 
255412455521 
554423445454 
554455144555 
551324455345 
421215454532 

512442445244 
551214555521 
125422255544 
543424354554 
123413355541 
554334445555 
554312455555 
455552424155 
535543322255 
535534331155 
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September October N o v e m b e r December 

1. 332225555355 311335125444 252225434215 
2. 514324534255 323215554331 112234544341 

3. 122314535455 314324444233 521234455324 112225535542 
4. 414523245145 111113544341 455134244254 

5. 413223555121 311113555121 522335543124 
6. 131223555522 111125551122 112232445341 
7. 131225453521 311115555334 111125544222 
8. 312325454552 555424323355 121114555233 
9. 345425344355 422433535555 211135432225 111124552421 

10. 333445244535 511325435344 412324454135 133123444551 
11. 532344445451 311135543531 223255534324 335212444241 
12. 544334435453 322335543245 555313234555 214433225154 

13. 321255324242 543425524145 542222255555 115433252254 
14. 315553444441 223115545433 111124435321 555421233355 
15. 243334544222 111115555335 112223544341 555422254151 
16. 524235334552 311211552342 113214554541 355335454324 

17. 521335523552 512125314551 125414255543 215534234234 
18. 534423254451 555311544554 111225355222 555311255555 
19. 155321345351 551113555554 112145434355 324335453354 
20. 534222344354 542215554152 535425332555 155424244154 
21. 523453133542 122224455322 342335433555 
22 534425123152 111335242244 134454314355 155424344255 
23. 311115112333 111215554445 125224551311 
24. 514322234241 534214545244 112354554224 
25. 4432334451 555312335353 555424544252 
26. 535225453453 555334243555 222343253133 
27. 554414335553 323224523255 545413355322 

28. 423124555241 212314554532 443444435512 
29. 555312244454 512215455232 112214554121 455531242253 
30. 224112554355 555312245553 235325345511 545545242254 
31. 514223455255 255335453135 



II. GEOMAGNETISM 

Processing of the geomagnetic records of the Observatory near Nagycenk is 

similar to tha t of the ea r th currents. (For details see A, Wallner : „Über die 

erdmagnetischen Arbei ten im Observatorium bei Nagycenk und über deren 

Auswer tung" Acta Techn. Hung. Т. 478. 431—444; and „Observatoriumsberichte 

des Geophysikalischen Forschungslaborator iums der Ungarischen Akademie 

der Wissenschaften vom J a h r e 1966" Sopron, 1967). The following four k inds 

of tables a re published: 

I. The activity indices M of the general activity for each three-hour in ter -

val. The M-scale is l inear, corresponding to 78 nT. 

Values in brackets mean extrapolated ones (in the case of incomplete 

observations). 

II. The list of dis turbed (D) and quiet (Q) days selected by the following 

rule: A day is taken as disturbed on the basis of all magnetic and earth cu r ren t 

activity indices, if the greatest of the s imultaneous character f igures decreases 

only in one of the three hour intervals to 3, in the other intervals they a r e 

greater. A day is taken as quiet, if the greatest of all activity indices has no t 

reached 3. Five activity indices (two of the ea r th currents and three of t h e 

magnetism) are always taken into account. 

III. Differences of hourly means f r o m monthly averages in nT for all 

three magnet ic elements. The monthly averages are given as absolute values 

(therefore as minutes of arc in D). 

IV. Results of harmonical analysis f r o m the monthly, yearly, Q and D day 

means of the daily variat ions. 

Times are given throughout in this par t in CET. Recording of magnet ic 

variations in the observatory is made wi th two sets of LaCour-variometers. 

The da ta of the tables were collected by A. WALLNER. 
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I . 
Three-hour magnetic activity indices (M) 

J a n u a r y 
M S u m 

F e b r u a r y 
M Sum 

March 
М S u m 

1. 11000014 7 33133351 22 23154899 41 

2. 23111001 9 92114005 22 73463374 37 

3. 00011429 17 31113452 20 42212164 22 
4. 59979999 66 33121111 13 10021000 4 
5. 99422127 36 24332781 30 00012121 7 
6. 49532384 38 11031455 20 00014210 8 
7. 91021519 28 21011032 10 01223231 14 
8. 93243623 32 21122333 17 10123999 34 
9. 11131879 31 10225637 26 22142225 20 

10. 77211678 39 20211040 10 00133221 12 
11. 00002100 3 10121010 6 00021103 7 
12. 00011002 4 01211229 18 10011000 3 
13. 02001212 8 13231120 13 22021233 15 
14. 10000002 3 10012219 16 12011234 14 
15. 00001000 1 56999200 40 45333224 26 
16. 00027463 22 00033143 14 88322244 33 
17. 81011001 12 47110012 16 93422889 45 
18. 48111000 15 22121243 17 36263553 33 
19. 12021101 8 22111212 12 43114422 21 
20. 00001000 1 51221114 17 21022213 13 
21. 00000000 0 11012553 18 11212101 9 
22. 00000000 0 44211699 36 10131237 18 
23. 00001010 2 80010102 12 75203210 20 
24. 00000531 '9 10011000 3 10121013 9 
25. 00102259 19 00001099 19 60001002 9 
26. 93211110 18 84279979 57 87229999 55 
27. 11000001 3 75349999 55 97748598 57 
28. 10010325 12 28325799 45 93125210 23 
29. 33569993 47 01133531 17 
30. 33696127 37 22126413 21 
31. 83244553 34 10012442 14 

M H = 2,06 M i = 2,42 M ; I = 2,43 
M D = 1,67 M d = 1,97 M D = 1,99 
M z = 0,24 M z = 0,21 M z = 0,30 
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Apr i l 
M S u m 

May 
M Sum 

J u n e 
M S u m 

1. 24212212 16 23499899 53 13121215 15 
2. 33013139 23 96999983 62 23599999 55 
3. 41653299 39 96597989 62 99353393 44 
4. 94622489 44 99997740 54 32128519 31 

5. 93412254 30 10001106 9 99642255 42 
6. 12212120 11 01011002 5 21124112 14 
7. 10112111 8 30031121 11 21322123 16 
8. 00112120 7 11123496 27 23111310 12 
9. 00123100 7 98999976 66 01111001 5 

10. 00129699 36 10000006 7 11174538 30 
11. 99633996 54 49722333 33 74543100 24 
12. 92434553 35 32123244 21 Oil [6] 
13. 32122399 31 81102115 19 
14. 93597898 58 21010242 12 
15. 93234422 29 100322111 10 
16. 31121012 11 01111221 9 
17. 10111100 5 11211024 12 
18. 48331283 32 41112310 13 
19. 12739994 44 01021100 5 2233 [20] 
20. 95422523 32 10011242 11 42111111 12 
21. 40112212 13 03224199 30 28434744 36 
22. 00012223 10 92234356 34 32323131 18 
23. 23132838 30 13232559 30 12153253 22 
24. 75496993 52 93468412 37 54324221 23 
25. 96123122 26 53124114 21 13152593 29 
26. 13323243 21 22011111 9 69845459 50 
27. 31122628 25 00011000 2 13212132 15 
28. 32124213 18 20021220 9 11123321 14 
29. 10022102 8 11001183 15 00232259 23 
30. 30179998 46 83212421 23 92423270 29 
31. 53324121 21 

M H = 3,08 M I I = 2,81 M H = 2,86 
М з = 2,53 MD = 1,93 M D = 2,15 
M z = 0,45 Mz = : 0,41 Mz = 0,46 
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J u l y 
M S u m 

August 
M Sum 

Sep tember 
M S u m 

1. 11122100 8 00111010 4 22623 [24] 

2. 10111100 5 10110111 6 

3. 01011111 6 14125443 24 
4. 96567998 59 77374233 36 
5. 98935472 47 14255345 29 2123 [16] 
6. 31332431 20 24314230 19 42253110 18 

7. 34234331 23 30111003 9 00211121 8 
8. 22111531 16 11102220 9 86311121 23 
9. 30023421 15 02110011 6 14325962 32 

10. 12433011 15 01110102 6 72136420 25 
11. 21125100 12 20112630 15 10012623 15 
12. 00101121 6 03345125 23 12215433 21 
13. 33731421 24 11222222 14 21031100 8 
14. 99438459 51 21112010 8 21111100 7 
15. 52111000 10 00110120 5 00101000 2 
16. 321 [16] 00001121 5 32211102 12 
17. 11001 [5] 20114211 12 11221100 8 
18. 23004357 24 32224297 31 10001000 2 
19. 21512210 14 91242111 21 00111000 3 
20. 01200100 4 01211110 7 00011103 6 
21. 10112010 6 00011014 7 12221100 9 
22. 12201110 8 31111200 9 01122231 12 
23. 211010 [7] 00101011 4 11222114 14 
24. 11012 [6] 21211100 8 01122226 16 
25. 11002124 11 10122220 10 22455958 40 
26. 10101111 6 10100010 3 12352645 28 
27. 10012001 5 0532466 [30] 7733 [40] 
28. 11322100 10 9968 [64] 7489 [56] 
29. 00101101 4 73667244 39 99999990 63 
30. 10001000 2 43238479 40 02331121 13 
31. 00001000 1 91265943 39 

M H = 1,51 M H = 1,73 M U = 1,90 
M D = 1,34 M D = 1,50 M D = 1,83 
M z = 0,37 M z = 0,30 Mz = 0,31 



G E O M A G N E T I S M 6 7 

October 
M Sum 

N o v e m b e r 
M S u m 

December 
M Sum 

1. 21123135 18 22352113 19 23122011 12 
2. 11023213 13 00234351 18 10110000 3 
3. 31112111 11 31121196 24 11000012 5 
4. 52323114 21 21100012 7 02034334 19 
5. 41013110 11 13112100 9 34110013 13 
6. 10000012 4 00111110 5 11000021 5 
7. 00112000 4 00011119 13 00001000 1 
8. 00013113 9 78321222 27 00011012 5 
9. 22231034 17 12222100 10 00010000 1 

10. 92344103 26 11112499 28 OOOIOOOO 1 
11. 02132101 10 11201026 13 00000000 0 
12. 01022915 20 94599759 57 00012012 6 
13. 31213013 14 73325672 35 34111000 10 
14. 10011121 7 00017631 18 55593112 31 
15. 10012211 8 02010023 8 28122321 21 

16. 11012200 7 11111321 11 22121182 19 

17. 00112102 7 10111020 6 21111012 9 
18. 58854399 51 10100011 4 74459999 56 
19. 62346425 32 22123120 13 62238735 36 
20. 11143221 15 15321599 35 54146928 39 
21. 01322465 23 72321014 20 22112121 12 
22. 11212231 13 43344952 34 16344533 29 
23. 01122112 10 10024664 23 21100110 6 
24. 02000041 7 21212778 30 00111101 5 
25. 00022211 8 43449999 51 33238911 30 
26. 11132499 30 94433876 44 11111112 9 
27. 73854103 31 21233984 32 62011251 18 

28. 12443311 19 11011100 5 13011293 18 

29. 51124564 28 01021210 7 22125896 35 
30. 01335983 32 11001013 7 66223299 39 

31. 34114456 28 62223242 23 

M H = 1,54 MH = 1,93 M = 1,68 
M ) = 1,86 M n = 2,32 M _ . = 1,73 
Mz = 0,32 M / = 0,30 M z = 0,24 
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II . 

Disturbed and quiet days for 1978 

Disturbed d a y s Quiet d a y s 

J a n u a r y 

F e b r u a r y 

March 

Apri l 

May 

J u n e 
Ju ly 

August 

Sep tember 
October 
November 
December 

4, 

26, 27, 

27, 

11, 14, 24, 

2, 3, 9, 

26, 

4. 14, 

28, 

27, 28, 
18, 

12, 25, 26, 
1 8 . 

И, 
22, 

11, 

4, 

6. 
6, 

9, 

1, 
23, 

1, 
23, 

7, 

2, 

12, 

13, 14, 15, 19, 20, 21, 

23, 27, 

19, 24, 

5, 12, 21, 

7, 17, 29, 

16, 19, 26, 27, 28, 

14, 15, 16, 

2, 3, 12, 17, 20, 21, 22, 

24, 26, 27, 30, 31, 

8, 9, 10, 14. 15, 16, 20, 
24, 26, 

14, 15, 18,19, 
7, 14, 15, 16, 17, 23, 

17 18, 28, 29, 

3, 6, 7, 8, 9, 10, 11, 
17, 23. 



III. 

Hourly averages of magnetic elements 
(H, D, Z) 



;i8 OBSERVATORY REPORT N A G Y C E N K 

0 1 2 3 4 5 6 7 8 9 10 И 12 

J a n u a r y 

H + 1 , 1 +3 ,0 + 2 , 6 + 5 , 4 + 6 , 1 + 7 , 7 +7 ,6 + 1 0 , 1 + 9 , 2 +5 ,0 + 1 , 2 —2,5 —2,5 

D + 5 , 5 + 7 , 5 + 3 , 8 + 0 , 6 —1,0 —0,1 + 0 , 5 —0,7 + 0 , 1 —0,5 —3,1 —7,4—12,8 

Z —0,5 —1,5 —1,8 —2,0 —2,3 —2,3 —2,0 —2,0 —1,9 —2,0 —1,3 —1,8 —2,4 

February 

H + 4 , 4 +2 ,8 + 2 , 8 + 4 , 4 +4 ,7 + 8 , 0 +10,7 +13 ,2 + 9 , 2 +2 ,8 —4,7 —8,3 —7,9 

D + 7 , 0 +6 ,0 + 5 , 6 + 5 , 2 +3 ,2 + 1 , 8 +1 ,7 + 2 , 9 + 9 , 5 + 1 0 , 7 + 4 , 9 —7,2—16,3 

Z + 0 , 8 +0 ,3 —0,4 —1,0 —1,2 —1,4 —1,6 —1,0 —0,2 —2,2 —4,8 —5,6 —5,7 

March 

H + 7 , 7 +6 ,6 + 6 , 4 + 4 , 5 + 6 , 5 + 8 , 5 +11,2 +10 ,9 + 3 , 9 —4,4—11,0—11,6 —9,1 

D + 5 , 6 +5 ,6 + 8 , 4 + 6 , 0 +4 ,8 + 4 , 7 +6 ,1 + 1 5 , 5 + 2 3 , 6 + 2 1 , 3 + 7 , 8 —12,0—26,7 

Z + 1 , 1 +0 ,3 —0,4 —0,8 —1,3 —0,9 +0 ,5 + 2 , 0 + 1 , 6 —2,3 —7,3 —9,6 —8,9 

April 

H + 9 , 2 +6 ,9 + 3 , 0 + 4 , 5 +5 ,7 + 5 , 0 +2 ,7 —2,4—11,2—16,6—16,5—13,1 —8,5 

D +10 ,6 +11,7 + 7 , 6 + 5 , 6 + 8 , 5 + 9 , 4 +17,6 +30 ,9 + 3 4 , 2 + 2 6 , 0 +5,8—16,5—35,8 

Z + 1 , 9 + 0 , 5 —0,2 —1,1 —0,7 + 0 , 5 +2 ,6 + 3 , 3 + 1 , 1 —3,6 —8,5—12,6+13,1 



G E O M A G N E T I S M 73 

13 14 15 16 17 18 19 20 21 22 23 A v e r a g e s 

—3,3 —4,7 —8,1 —9,0 —10,9 —8,9 —6,3 —3,0 —1,8 + 0 , 7 + 1 , 3 21 102 n T 
—13,6 —9,6 —7,2 —3,7 —3,1 + 3 , 6 +3,0 + 5 , 7 + 8 , 1 +12 ,6 +11 ,8 0°31,6' 
—0,2 + 2 , 0 + 2 , 4 + 2 , 5 + 2 , 9 + 3 , 2 +3,4 + 2 , 9 +2 ,5 + 1 , 6 + 0 , 6 42 477 n T 

—4,7 —5,4 —3,5 —5,2 —6,8 —8,2 —8,2 —4,3 —1,6 + 1 , 1 + 4 , 7 21 102 n T 
—22,3 —21,1 —16,1 —8,4 —3,4 —0,1 +2 ,3 + 4 , 3 +9 ,9 + 9 , 9 +10 ,0 0°31,1' 
—4,6 —1,1 + 1 , 1 + 2 , 1 + 3 , 2 + 4 , 3 +5.0 + 4 , 9 +4,2 + 3 , 2 + 1 , 7 42 479 n T 

—8,2 —8,8 —9,0 —9,9 —7,1 —0,8 +0;6 + 0 , 9 +2,2 + 3 , 3 + 6 , 7 21 106 n T 
—32,7 —29,9 —20,3 —10,6 —6,3 —2,3 +1 ,6 + 6 , 5 +9 ,1 + 7 , 3 +6 ,9 0°32,3' 
—6,4 —2,4 + 1 , 6 + 4 , 3 + 4 , 8 + 4 , 6 +4 ,5 + 4 , 6 +4 ,1 + 3 , 6 + 2 , 7 42 486 n T 

—4,6 —4,1 —0,8 + 2 , 5 —0,6 —0,5 +4 ,3 + 6 , 6 +9,7 + 1 0 , 3 + 8 , 5 21 110 n T 

- 4 3 , 5 —40,2 —28,0 —15,7 —5,8 —1,3 —0,8 + 2 , 6 +1,6 + 4 , 1 +11,4 0° 33,4' 

—9,3 —4,7 —0,4 +4 ,8 + 7 , 2 + 7 , 0 +6 ,8 + 6 , 3 +5 ,3 + 4 , 0 + 2 , 9 42 484 n T 
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О 1 2 3 4 5 6 7 8 9 10 11 12 

May 

H +8 ,6 + 9 , 6 +5,7 + 3 , 4 + 3 , 5 +2,1^ —3,1 —12,4—17,6—20,6—14,3 —6,6 —О,1  

D +8,0 + 7 , 5 +9 ,7 +10,6 + 1 3 , 3 +21,4 + 2 8 , 0 +27,8 +25 ,1 + 1 4 , 5 —3,1 —19,4 —32,6 
Z +1 ,0 + 0 , 3 —0,2 + 0 , 6 + 1 , 6 +2 ,2 + 2 , 5 +1 ,3 —1,9 —5,6 —9,2—12,0—11,9 

J u n e 

H +6,0 + 4 , 8 +5 ,3 + 7 , 7 + 8 , 0 +3 ,8 —5,7 —14,5—20,7—22,2—19,4—11,6 —6,5 

D +11,9 + 1 0 , 3 +8 ,3 + 8 , 5 + 1 2 , 9 +23,6 + 3 2 , 8 + 3 2 , 5 + 2 6 , 4 + 1 5 , 1 —0,8—18,5—32,3 

Z —0,6 —1,1 —0,7 —0,1 + 0 , 5 +2 ,0 + 2 , 7 +2,0 —1,5 —5,4 —9,9—13,3—13,3 

Ju ly 

H +7 ,5 + 6 , 7 + 7 , 5 + 7 , 1 + 7 , 5 +8,0 + 1 , 5 —7,4—15,3—17,8—13,1 —8,8 —4,6 

D +2,7 + 4 , 7 +7 ,7 +10 ,8 + 1 6 , 3 +24,3 + 3 0 , 4 +32,8 +28,5 + 1 5 , 3 +0,4 —15,3 —29.4 

Z +2 ,6 + 1 , 4 +0 ,5 + 0 , 5 + 2 , 7 +3,9 + 2 , 8 +0,9 —2,0 —5,7—10,0—14,6—15,7 

A u g u s t 

H +8,0 + 8 , 1 +7 ,1 + 5 , 8 + 7 , 4 +8 ,1 + 1 , 4 —8,6—18,8—20,4—16,1—16,0—13,2 
D +7,0 + 5 , 0 +5 ,3 +7 ,4 + 1 0 , 3 +20,1 + 2 7 , 9 +33,1 +29,8 + 1 5 , 8 —3,9 —23,3 —35,4 
Z +0,7 —0,1 —0,8 —0,4 + 1 , 3 +2,5 + 3 , 3 +2,4 —0,4 —4,8 —8,3—12,9—13,1 



G E O M A G N E T I S M 7 3 

13 14 15 16 17 18 19 20 21 22 23 Averages 

—3,3 —5,6 —5,0 + 1 , 3 +3 ,6 + 3 , 8 
—35,4 —33,2 —26,0 —15,2 —7,1 —1,9 
—9,2 —3,7 + 1 , 0 + 4 , 5 +7 ,0 + 7 , 2 

+ 8 , 6 + 1 1 , 1 + 1 1 , 5 +7,6 + 8 , 2 21 110 n T 
—1,4 + 0 , 2 —0,2 +2 ,7 + 6 , 6 0° 34,6' 
+ 6 , 6 + 5,6 + 5 , 1 +4 ,5 + 2 , 7 42 489 n T 

—0,5 —0,4 + 1 , 6 + 0 , 8 +1 ,7 + 7 , 6 +11,5 +10 ,7 +10 ,4 +12,2 + 9 , 4 21 122 n T 

—38,1 —38,0 —33,2 —22,5 —11,3 —4,8 +0 ,9 + 2 , 8 + 0 , 9 +5,2 + 7 , 4 0° 34,5' 

—12,6 —7,7 —0,3 + 5 , 7 + 8 , 3 + 1 1 , 4 +10,5 + 8 , 7 + 6 , 7 +4 ,9 + 3 , 1 42 501 n T 

—2,0 —3,2 —3,6 —1,7 —4,8 —0,8 +4 ,8 + 8 , 7 + 9 , 5 +8 ,3 + 6 , 0 21 121 n T 
—36,9 —36,7 —28,7 —17,3 —5,2 —2,3 —2,2 —1,6 —1,4 +0 ,2 + 2 , 9 0° 34,5' 
—13,9 —10,3 —1,3 + 7 , 8 +10,7 + 1 0 , 0 +7 ,5 + 6 , 4 + 5 , 8 +5,2 + 4 , 8 42 497 пТ 

—6,2 —4,4 —4,0 —2,4 +0 ,8 + 2 , 8 +8 ,1 +12 ,2 +14 ,1 +13,2 + 1 3 , 0 

—38,5 —33,4 —23,8 —13,0 —4,1 —0,6 —1,0 + 2 , 2 + 3 , 6 +4 ,1 + 5 , 4 

—9,5 —5,1 + 2 , 4 + 7 , 4 +8 ,9 + 6 , 8 +6 ,0 + 5 , 9 +4 ,2 +2 ,5 + 1 , 1 

21 112 п Т 

0°35,2' 

42 491 п Т 
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О 1 2 3 4 5 6 7 8 9 10 11 12 

H + 9 , 9 + 9 , 3 +9 ,1 + 9 , 6 +12,6 +10,7 
D + 5 , 7 + 7 , 6 +6,1 + 5 , 8 +6,0 + 8 , 9 
Z + 0 , 9 + 0 , 1 —0,1 —0,2 —0,9 —0,7 

September 

+ 6 , 7 +0 ,8 —9,7—18,8—19,2—17,6—14,0 
+ 16,8 +23,9 + 2 2 , 2 +15,8 + 3 , 1 —18,2 —28,8 

+ 0 , 9 +1,2 —0,5 —3,6 —9,2—14,0—13,3 

H + 9 , 6 +10 ,7 +8,7 + 7 , 3 +7,8 +10,7 
D + 7 , 0 + 7 , 3 +6,0 + 4 , 6 +2,0 + 1 , 4 
Z + 0 , 8 —0,3 —0,6 —0.3 —0,1 + 0 , 3 

October 

+ 1 2 , 9 +8,0 —0,5 —8,6—14,9—17,1—14,8 
+ 5 , 7 +16,1 + 2 7 , 0 +25,4 +10,1 —11,1 —26,8 
+ 2 , 4 +5,0 + 3 , 5 —3,7 —9,7—13,1—11,8 

H + 6 , 7 + 7 , 2 +7,8 + 7 , 1 +10,0 +13,5 
I) + 8 , 4 + 5 , 0 —0,2 —2,1 —3,2 —3,4 
Z —1,4 —2,1 —2,3 —2,8 —2,6 —2,4 

November 

+ 1 5 , 7 +14,2 + 8 , 1 —0,7 —8,7—13,5—13,8 
—3,1 + 4 , 3 + 1 4 , 7 + 1 6 , 4 + 7 , 3 —8,9—20,6 
—2,5 —0,3 + 0 , 9 —3,8 —8,5 —9,5 —7,9 

December 

II + 2 , 5 + 2 , 9 +2,9 + 3 , 7 

D + 6 , 6 + 5 , 6 +3,6 + 1 , 1 

Z + 0 , 5 —0,2 —0,6 —1,0 

+7 ,7 +10,2 + 1 0 , 5 +11,9 + 9 , 7 +2 ,4 —5,2 —8,5 —9,3 

—1,1 —2,5 —1,1 +0,5 + 5 , 3 + 8 , 1 +3 ,3 -^1,3—12,8 

—1,3 —2,0 —2,3 —2,5 —2,0 —3,7 —5,6 —6,0 —5,8 



G E O M A G N E T I S M 7 5 

13 14 15 16 17 18 19 20 21 22 23 A ^ e r a g ' s 

—9,7 —5,1 —3,1 —4,7 —2,6 + 0 , 8 +2 ,9 
—33,1 —29,0 —19,9 —11,0 —4,5 —2,1 + 1 , 6 
—8,5 —2,6 + 3 , 0 +6 ,7 + 7 , 0 + 7 , 0 +6 ,9 

+ 5 , 4 + 7 , 3 + 8 , 6 +10 ,8 21 105 n T 
+ 3 , 6 +3 ,8 + 6 , 8 + 8 , 9 0°35,9' 
+ 6 , 1 + 5 , 7 + 4 , 8 + 3 , 3 42 501 n T 

—11,0 —8,5 —11,3 —10,1 —6,2 —2,4 —0,1 + 4 , 1 +6 ,9 + 7 , 8 +11 ,0 21 104 n T 
—33,9 —30,1 —20,3 —12,8 —8,6 —3,8 + 1 , 5 + 7 , 2 +7 ,1 + 9 , 9 + 9 , 1 0° 36,1' 
—9,9 —4,7 + 1 , 3 + 4 , 5 + 6 , 0 + 6 , 4 + 6 , 3 + 5 , 8 + 5 , 0 + 4 , 0 + 2 , 7 42 496 n T 

—13,7 —13,3 —13,4 —9,7 —9,1 —7,8 —4,5 + 1 , 4 + 3 , 8 + 5 , 4 + 7 , 3 21 097 n T 
—23,2 —18,1 —16,8 —4,6 —4,2 —0,9 +4 ,9 +11 ,0 +13,7 +11 ,4 +12 ,2 0°38,1' 

—3,1 + 1 , 2 + 4 , 0 + 6 , 6 + 7 , 2 + 7 , 1 +6 ,9 + 5 , 8 + 4 , 6 + 3 , 3 + 1 , 4 42 504 n T 

—9,0 —7,7 —8,4 - 7 , 4 —4,8 —2,7 —5,3 —2,2 + 2 , 0 + 2 , 7 + 1,4 21 110 n T 

-16,7 —16,2 —11,3 —8,5 —3,4 + 2 , 7 +4 ,4 + 7 , 6 +10 ,3 + 9 , 8 + 9 , 0 0°37,2' 

- 2 , 7 + 0 , 4 + 3 , 1 + 4 , 3 + 4 , 3 + 4 , 3 + 4 , 8 + 4 , 9 + 3 , 8 + 3 , 1 + 2 , 2 42 505 n T 
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10 11 12 

1978 Year ly 

H +6,7 + 6 , 5 +5,7 + 5 , 9 + 7 , 3 +8 ,0 + 6 , 0 +2 ,0 —4,5—10,0—11,8—11,3 —8,7 
D +7 ,2 + 7 , 0 +6,0 + 5 , 3 + 6 , 0 +9 ,2 + 1 3 , 6 + 1 8 , 3 + 2 0 , 5 + 1 5 , 3 +2,7—13,5—25,9 
Z +0 ,7 —0,2 —0,6 —0,7 —0,4 + 0 , 1 + 0 , 8 +1 ,0 —0,3 —3,9 —7,7—10,4—10,2 

1978 Quiet 

H +1 ,0 + 1 , 0 +0,8 + 1 , 4 + 2 , 6 +3 ,9 + 3 , 0 +0 ,6 —4,1 —8,7 —9,2 —7,1 —3.7 

D + 4 , 3 + 4 , 1 +4 ,3 + 4 , 9 + 6 , 7 +10,6 + 1 5 , 4 + 2 0 , 0 + 2 1 , 8 + 1 6 , 1 +3,2—11,6—22,9 

Z +2 ,3 + 2 , 0 +1,8 + 1 , 8 + 2 , 4 +3 ,1 + 3 , 3 +2 ,8 + 0 , 9 —3,2 —6,6 —9,9—10,1 

1978 Dis turbed 

H +27,7 + 2 5 , 3 +26,6 +19 ,7 + 2 1 , 4 +20,0 + 1 8 , 8 +11,6 + 2 , 2 —9,9—12,6—24,3—22,7 
D +6 ,2 + 9 , 7 +9 ,4 + 4 , 2 + 5 , 2 +4 ,0 + 1 , 0 +3 ,1 + 8 , 5 + 7 , 1 —4,6—17,6—27,5 
Z —5,8 —7,7 —9,9 —10,3 —9,2 —8,3 —7,4 —6,6 —7,0 —9,0—10,7—12,3 —8,3 



G E O M A G N E T I S M 7 7 

13 14 15 16 17 18 19 20 21 22 23 Monthly 
Averages 

means 

—6,4 —5,9 —5,7 —4,6 —3,9 —1,4 + 1 , 4 +4 ,3 + 6 , 2 +6 ,8 + 7 , 4 21 108 nT 
—30,7 —28,0 —21,0 —11,9 —5,6 —1,2 + 1 , 2 +4 ,4 + 5 , 6 + 7 , 0 + 8 , 5 0°34,6' 

—7,5 —3,2 +1 ,5 + 5 , 1 + 6 , 5 +6 ,6 + 6 , 3 +5 ,7 + 4 , 7 + 3 , 7 + 2 , 4 42 493 nT 

days 

— 1,6 —1,3 —2,0 —1,5 —1,0 +0 ,7 + 3 , 5 +5,2 + 6 , 8 +5 ,7 + 4 , 0 21 118 nT 
—26,9 —24,4 —17,4 —9,8 —4,0 —2,0 —1,0 +0 ,2 + 1 , 6 + 2 , 8 + 4 , 0 0°34,3' 
—8,0 —5,3 —1,1 + 2 , 1 +3 ,2 +3 ,2 + 3 , 1 +3,4 + 3 , 3 +2 ,9 + 2 , 6 42 490 nT 

days 

—23,7 —32,7 —24,4 —16,6 —23,3 —10,9 —7,8 +3,2 + 8 , 4 +11,2 +12 ,3 21 081 nT 
—33,8 —31,2 —25,1 —3,9 —2,3 +13,9 + 1 2 , 0 +16,1 +11 ,8 +14 ,3 +15 ,0 0° 36,2' 
—3,9 + 4 , 1 +13,9 +20 ,7 +22 ,5 +18,7 + 1 4 , 9 +10,2 + 7 , 0 + 3 , 9 + 0 , 5 42 502 nT 
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Results of harmonical analysis of the daily variations 

A i cpi A-2 <jD2 Аз срз A r (pi As (fb Ao (pa 

Horizonta l In tens i ty 
J a n u a r y 8,0 15 1,7 193 1,4 179 i , i 331 0,5 198 0,2 95 
F e b r u a r y 7,6 25 2,2 259 3,9 143 1,0 329 0,9 243 0,2 174 
M a r c h 8,9 57 3,6 259 2,2 178 2,3 34 1,0 241 0,8 240 
Apri l 9,4 110 3,2 323 4,0 205 0,2 165 1,4 311 0,1 171 
M a y 10,7 125 2,5 4 4,5 264 1,8 112 2,1 321 0,6 31 
J u n e 12,5 128 4,7 350 5,5 247 0,6 165 0,7 179 0,8 230 
J u l y 9,1 105 3,1 354 5,3 242 0,3 116 1,3 348 0,5 285 
Augus t 13,3 112 3,3 320 4,9 230 0,8 180 0,7 10 1,6 289 
Sep tember 12,0 90 5,3 317 4Д 208 0,4 31 0,5 274 1,1 237 
October 12,0 70 3,8 270 3,4 184 1,7 20 0,9 266 1,5 285 
November 12,4 47 4,9 248 3,0 164 0,9 346 1,1 285 0,4 321 
December 8,0 35 4,1 249 2,3 147 0,5 342 1,0 233 0,8 347 
Year 8,3 82 2,5 296 2,9 209 0,4 31 0.7 285 0,5 277 
Q 4,7 108 1,7 283 3,0 211 0,6 41 0,6 281 0,1 270 
D 24,6 57 4,1 265 1,7 234 1,8 314 9,2 312 1.4 306 

Declination 
J a n u a r y 7,9 95 4,0 200 1,4 83 1,3 238 0,2 279 1,6 265 
F e b r u a r y 9,9 64 7,9 203 3,9 32 3,3 238 0,7 230 0,9 303 
March 13,9 48 12,9 214 6,8 49 4,7 266 0,5 244 0,3 3 
Apr i l 20,1 40 17,2 223 10,1 62 2,5 272 0,9 231 0,3 176 
May 20,7 40 14,7 240 5,4 77 0,4 280 0,6 246 1,0 283 
J u n e 23,4 39 16,5 232 4,4 78 1,1 54 0,6 326 1,3 281 
J u l y 21,7 33 16,1 240 5,0 68 0,9 143 1,1 267 0,3 279 
Augus t 19,7 41 17,2 239 7,0 89 1,2 294 1,0 262 0,6 307 
Sep tember 15,6 46 13,2 227 6,5 73 2,2 276 0,5 265 0,9 250 
October 13,9 45 14,0 207 7,7 53 5,0 271 0,5 180 0,1 225 
November 8,2 76 11,3 197 4,9 56 4,3 262 0,7 130 0,9 5 
December 7,3 81 7,2 194 3,0 24 2,2 254 0,2 242 1,0 280 
Yea r 14,6 47 12,2 222 5,3 63 2,1 263 0,4 249 0,6 286 
Q 13,3 36 11,2 229 5,4 69 1,6 260 0,4 232 0,4 308 
D 15,7 86 12,1 225 6,0 27 2,3 228 1,3 219 0,9 335 



G E O M A G N E T I S M 7 9 

A i <pi As <jD2 Аз <рз A4 <pi As (jP5 Au <jP6 

Vert ical I n t e n s i t y 
J a n u a r y 2,9 175 0,7 259 0,3 134 0,3 284 0,3 94 0,3 248 
F e b r u a r y 3,7 139 2,1 256 0;7 101 0,8 303 0,1 158 0,1 157 
M a r c h 4,2 129 3,5 265 2,2 111 0,9 306 0,4 242 0,2 115 
Apr i l 5,6 122 5,4 264 2,4 105 0,6 316 0,3 263 0,2 313 
M a y 5,9 122 5,1 275 1,6 121 0,4 244 0,1 245 0,3 263 

J u n e 7,2 125 6,8 264 1,5 92 0,3 191 0,2 284 0,3 189 
J u l y 7,7 117 6,9 271 2,3 85 1,5 187 0,5 287 0,4 13 
Augus t 5,3 125 '6,0 276 2,3 106 0,6 241 0,4 350 0,3 46 
S e p t e m b e r 6,2 131 5,0 272 2,6 110 1,3 288 0,2 202 0,2 266 
October 5,2 119 5,5 264 2,7 112 1,0 318 0,7 246 0,5 138 
N o v e m b e r 5,3 157 3,5 273 2,0 119 1,1 320 0,7 192 0,4 81 
December 4,3 150 1,9 282 0,9 123 0,8 287 0,2 142 0,1 144 
Yea r 5,1 131 4,3 269 1,8 107 0,6 284 0,2 245 0,0 143 

Q 4,6 97 3,9 272 1,5 112 0,5 278 0,3 283 0,1 331 
D 13,7 179 6,2 283 3,3 98 0,9 181 0,1 143 0,6 86 



III. ATMOSPHERIC ELECTRICITY 

Atmospheric electricity d a t a have been published since 1962. Table I con-

tains the hour ly average va lues of the potent ia l gradient expressed in V/m. 

Hourly averages have been t a k e n only f r o m hours having a recording period 

of 30 minutes or more. If va lues were avai lable only for p a r t of an hour t h e 

average is en te red in square brackets ! |. These data have been used in t h e 

determination of the month ly and daily means . Values uncertain for some 

reason are en te red in round bracktes ( ) and have not been used in calculating 

of monthly and daily means . Daily means of each day wi th 24 hours of 

recording are entered. However , loss of a m a x i m u m of one hour 's data out of 

twelve (for example, on account of ins t rument maintenance or calibration) has 

not precluded entering this m e a n value. In hours marked by S the value of 

the potential gradient exceeded permanent ly or several t imes the measur ing 

limits of the equipment m a k i n g the determinat ion of an hourly average im-

possible. The directions of t h e deviations a re marked by signs. 

Because of reconstruction works at t he observatory the determination of 

the hourly m e a n s of the quant i t ies of posi t ive and negat ive charges t r anspor -

ted by point-discharge was suspended f r o m August 1977 till December 1973. 

Thus the publication of da ta regulary given in Table II has also been suspended. 

All data a re presented in universal t ime (GMT). 

Tables w e r e compiled b y F. MÄRCZ. Both the equipments and the methods 

of measurement of potential gradient and point-discharge have been described 

in the paper by P. BENCZE and F. MÄRCZ: „Atmosphärisch-elektrische und 

ionosphärische Messungen im Observatorium bei Nagycenk", Observatoriums-

berichte des Geophysikalischen Forschungslaboratoriums der Ungarischen Aka -

demie der Wissenschaften v o m Jahre 1966, Sopron, 1967. 



I . 

Hourly means of the potential gradient 
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January 

Hour GMT 
0 1 2 3 4 5 6 7 8 9 10 11 12 

Day 

1. 
2. 170 260 200 160 

3. 80 40 50 60 80 90 |100| |40| 60 90 110 80 60 

4. + s 20 30 20 30 60 80 |100| 140 160 110 ± s + S 
5. 80 70 60 60 + s + S ± s — s + s 20 —10 20 — s 

6. 70 70 70 60 50 50 70 1901 (130) 140 140 180 + S 
7. 70 70 50 50 50 50 (—30) — — — — — — 

8. 0 —20 —10 —60 —120 —120(| —110|)(—90) —70 —60 —90 —80 —80 

9. —40 —50 —60 —50 —80 —vo —60 — — !—во] —60 —70 —60 

10. 20 —20 —60 —60 —60 —50 |20| — — — — — — 

11. 20 —60 —50 —100 —140 —70 -—110|-—1301 (-- 6 0 ) —80 —601 —50 —50 

12. —100 —140 0 30 30 40 |50| fllOl 80 110 100 100 100 

13. 70 70 100 90 60 80 |120| ]110| 120 100 100 140 150 

14. —70 —40 —60 —90 —70 —110 —50 - 1 0 1 40 —20 —40 —40 30 

15. 10 —10 0 10 30 70 jsoj |70i 30 70 20 —20 10 

1С. 40 40 40 30 40 70 |20| — — — — |70| 110 
17. 10 —20 10 —20 —10 0 — — — — — — — 

18. 10 20 50 60 10 —10 ( —20) 1—40! —50 —50 40 —10 —20 

19. 20 20 20 0 20 —10 —10 1201 1 —70| —80 —60 0 0 

20. —20 —30 —40 —40 —50 —40 1 l - i o l 1-301 —20 —10 10 0 
21. 20 30 50 80 100 100 |130| 10] |180| 190 170 140 150 

22. 30 30 40 30 30 20 |70| |10| |20| 70 40 50 50 

23. 20 0 30 70 90 60 20 120 — 100 60 40 60 

24. —70 —60 —120 —200 —90 —150 —140[-- 1 7 0 | | - -150] —140 —100 —150 —120 

25. + s + S 40 50 80 — — — — 100 110 110 120 
26. 50 50 40 50 50 60 70 |90| + s + s 140 120 110 
27 80 70 80 70 70 70 |80| | n o | 150 140 110 100 110 
28. 90 100 110 100 110 90 90 |50| | ю | 30 20 — — 

29. 1501 70 30 —30 

30. 

31. 140 150 180 190 

Means 20 10 18 12 12 12 31 30 26 48 58 48 48 

Number 
of d a y s 2 4 2 5 2 6 2 6 25 2 4 2 0 1 8 16 2 4 2 4 2 4 2 2 



A T M O S P H E R I C E L E C T R I C I T Y 8 3 

13 14 15 16 17 18 19 20 21 22 23 Dai ly means 

160 140 140 130 130 100 120 140 100 30 100 — 

60 30 20 20 0 10 30 50 40 50 + S 54 
140 140 140 140 130 110 100 100 80 80 80 — 

70 80 80 70 160 140 160 140 130 100 80 — 

170 120 120 120 90 70 100 110 90 80 90 98 
— 50 30 40 70 90 80 50 10 —20 —60 — 

—70 —50 —80 —100 —80 —60 —40 —70 —70 —60 —50 — 

—70 —40 —50 —40 60 —10 —30 —70 —10 —40 —60 — 

— 10 30 —10 —10 0 20 70 110 60 120 — 

—30 —80 • —110 —160 • - 1 5 0 -- 1 4 0 • —130 -- 1 1 0 —80 —60 —60 —87 
110 70 60 60 70 90 100 90 —30 70 70 53 
110 70 110 70 50 50 70 30 80 40 —80 80 
50 70 60 50 50 40 40 70 70 30 —10 —0,4 
30 30 50 50 100 70 60 80 30 30 40 39 
90 60 50 10 —20 —20 —30 0 —20 40 30 — 

70 40 60 70 70 70 + S + S —20 20 20 — 

—10 —10 20 30 30 30 30 —20 30 20 30 8 
30 0 30 —10 —20 —20 —40 70 30 20 20 —1 

0 20 40 50 80 60 30 30 20 40 30 3 
130 120 90 80 90 40 80 80 80 70 80 95 

80 100 90 50 40 30 20 0 —10 —10 10 37 
60 80 60 0 —40 —60 —60 —40 30 —20 —50 27 

—130 —140 —120 —100 —50 —40 20 30 —60 ± s —s — 

120 120 110 120 100 90 100 90 100 80 50 — 

120 120 80 90 80 90 70 80 60 —S 60 — 

130 140 130 160 140 150 150 120 90 100 90 110 

10 20 —S ± s + s + s + S + s 160 — — — 

190 160 150 140 140 140 100 100 140 150 80 — 

62 53 51 42 49 41 44 47 38 38 28 

26 28 27 27 27 27 26 26 27 25 25 
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February 

our GMT 
Day 0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 30 30 30 20 20 30 i4o; 130] 50 50 90 120 110 

2. - 8 0 —80 —90 —80 • —100 —S — s ± s --110 — 60 —10 —50 
3. 30 10 10 30 20 50 170| 1 01 —10 60 70 70 70 
4. 50 60 60 50 40 50 
5. 70| 70 70 70 
6. 10 0 —10 —30 —40 —60 —50 10 — '40' 50 80 70 
7. 20 30 30 40 20 10 |2o; (|30|) 110 90 110 100 80 

8. —S + S + S + s 70 30 170 (|140!) 180 180 160 130 150 

9. 30 60 70 60 120 90 [40| (90) 150 180 190 240 260 
10. 
11. 
12. 

50 70 60 10 —50 —50 —50 I-40II-—110| — — — — 10. 
11. 
12. —10 —30 ± s + s + s 60 50 30 

13. 80 80 60 70 60 50 40 90 — 90 80 80 70 
14. 150 160 130 100 90 90 1130! i 201 20 10 10 20 20 
15. 30 30 20 20 50 50 70 ]90| 130 110 160 200 170 
16. ± s 20 20 30 40 50 |30j |60| 50 0 20 50 80 

17. 40 30 20 20 20 30 20 jio| ]90] 140 180 250 250 
18. 20 10 60 40 90 150 130 140 1180] + S + s + s + s 
19. 130 120 140 140 150 140 150 120 |130] 150 140 150 —S 
20. 0 10 20 40 60 70 + S 180 — CO

 
о 140 170 220 

21. 110 80 80 90 90 90 140 !180| + S + S + s + s + s 
22. 140 110 130 130 130 160 140 |10| 50 60 90 120 110 
23. 110 80 80 60 40 50 30 110 11101 110 120 110 140 
24. —10 70 120 —50 —100 —50 !—'40] (—70) 10 20 50 70 140 
25. 40 40 60 40 20 30 40 20 [60] 110 110 90 110 
2G. -120 —100 —80 —70 —90 —180 —140 —50 1—90; —10 —40 —20 —10 
27. 80 + s —S —S —S —S —S — (]80|) 70 70 70 90 
28. 20 10 40 90 30 30 1301 |50| 60 50 120 110 120 

Means 42 40 46 37 33 38 47 57 56 84 92 101 105 

Number 
o f d a y s 24 25 26 26 25 2 4 20 1 8 16 24 24 24 2 2 



A T M O S P H E R I C E L E C T R I C I T Y 8 5 

13 14 15 16 17 18 19 20 21 22 23 Daily me 

110 90 60 30 30 20 0 0 —60 —50 —60 34 

—40 —30 20 20 —30 0 20 10 —40 10 20 — 

50 60 50 50 60 50 70 70 70 80 40 47 

80 CO 70 80 80 90 90 70 70 40 30 
80 80 120 90 00 50 50 70 60 40 40 35 

90 130 100 60 30 0 —10 —40 —30 —90 —S 41 
150 130 120 30 30 10 —20 40 10 —10 10 — 

270 + s + s 220 160 140 110 90 80 40 50 : 
20 0 —40 —50 20 —10 —10 —50 —20 30 50 

60 50 90 90 110 120 130 70 130 130 130 85 
20 20 10 —10 —10 20 20 60 70 30 20 50 

160 160 160 170 160 170 170 150 —S + s ± s — 

90 80 80 90 100 100 100 80 70 70 70 60 
180 180 160 + s 50 150 130 130 120 130 60 104 
+ s + s + S + S + s 220 190 180 + s + s 140 — 

± s ± s ± S +s ± S + s —S —70 —10 —40 —20 — 

190 210 190 170 160 140 110 160 160 160 120 — 

+ s + s + S + s + S + s + S + s + S + s 210 — 

140 170 170 160 140 160 200 190 130 130 130 129 

160 160 130 110 130 140 140 130 120 110 30 107 

160 140 140 130 40 20 —50 —20 0 170 90 46 
120 90 80 80 70 70 50 60 —10 —80 —100 50 

10 30 0 20 10 20 —50 0 10 60 70 —34 

80 70 50 30 50 50 60 60 40 50 50 — 

100 80 80 80 90 80 50 70 70 70 50 »6 

104 93 88 79 70 79 67 63 47 49 53 

22 21 21 21 22 23 23 24 22 22 23 
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March 

our GMT 
Day 0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 50 40 40 50 50 70 50 Щ 10 0 70 50 60 
2. 50 60 30 30 50 50 |40| |100| 110 110 110 110 120 
3. + s + S + s 170 120 130 (|130|) |110| 100 130 130 130 180 
4. + S + S + s + s + s + s 
5. 40 |30| |20| I vo[ 60 100 120 

6. + S + S 30 —10 —10 0 —10 —20 — — 10 20 60 
7. 90 80 100 100 120 110 120 [110] |130| 140 150 150 150 
8. 70 80 90 60 80 110 |100[ l+S'l + S + S + S + S + s 
9. —S + S + s + S —20 + S + s [80! + S + S + S + S + s 

10. 80 60 70 70 70 80 [sol jioo] 150 180 130 100 120 

11. 130 120 100 70 50 — — — |110| 100 120 140 120 
12. 80 60 70 70 80 [90] [100| 120 160 200 210 + S + s 
13. 30 40 30 30 30 40 50 (70) — 30 30 30 20 

14. 40 40 40 10 10 20 |20[ 80 90 120 90 90 80 
15. 40 40 40 50 40 40 Ivo] + s + S —20 80 70 30 
16. 180 160 150 150 150 150 160 |100] 90 80 100 90 90 
17. 20 10 10 10 —S — — — ( + S ) 130 50 50 160 
18. 170 70 60 60 90 70 70 [80] |*701 70 70 80 70 
19. 20 20 10 20 20 30 40 [501 Jl 10] 160 150 30 90 
20. 130 100 110 100 110 110 100 50 — |30| — s 50 50 
21. + s + S 110 150 150 110 [120| — 30 —20 —10 1—S| — 

22. 30 10 20 30 40 30 50 50] |80] 110 160 160 140 

23. 50 50 40 30 20 40 |60| l + s | 100 120 100 80 + S 
24. + s 80 —S —10 —10 0 |10| |30] 0 —50 10 0 ± s 

25. ± s + S + s 10 20 10 130] |30| 50 60 50 110 120 
26. 50 50 50 60 50 50 70 |110| — s —S + S + s 70 

27. 50 40 50 50 50 50 |50| ]23o; 170 150 160 170 160 

28. 70 —10 —10 20 —20 —20 |50| 0 — 70 70 70 90 

29. 50 40 50 130 150 190 220 |230l 130 130 130 90 70 
30. 10 20 30 40 40 60 1130| 1601 110 100 100 80 70 

31. 60 50 50 50 50 60 |70| 70 90 120 100 80 70 

Means 67 55 55 57 56 65 73 83 91 09 93 85 96 

Number 
of d a y s 24 25 26 26 25 24 20 18 16 24 24 24 22 



A T M O S P H E R I C E L E C T R I C I T Y 8 7 

13 14 15 16 17 18 19 20 21 22 23 Daily m e a n s 

70 50 60 60 40 10 30 50 50 50 30 44 
150 150 120 100 70 90 80 70 140 180 180 96 

180 140 140 110 120 130 130 140 + s + s + S — 

150 180 150 120 130 130 20 ± s + s —120 —90 

60 110 80 60 —20 30 30 ± s 120 130 110 — 

150 120 110 120 150 150 110 120 120 110 80 120 
+ s 150 130 90 70 60 100 90 60 60 50 — 

+ S 180 170 140 140 210 160 130 100 60 80 — 

90 110 100 90 80 80 90 90 90 90 90 95 
70 50 50 60 60 60 40 50 90 80 90 — 

250 200 170 170 170 110 70 70 60 60 50 119 
10 0 —10 10 110 90 —20 20 20 30 30 — 

80 70 60 60 70 80 80 70 60 50 40 61 
± s —S 50 60 50 50 70 80 100 100 130 — 

70 50 40 40 40 40 40 30 40 30 20 87 
230 170 130 120 120 110 ± s + s ± s ± s — — 

70 40 40 30 20 30 40 50 30 40 30 60 
90 80 70 70 60 60 80 80 100 150 150 73 
20 —S 50 50 50 50 40 30 30 10 —50 — 

20 0 40 40 60 60 20 40 20 30 + S — 

150 120 120 ± s +s + S 70 90 70 50 40 — 

—S —30 + S ± s —40 + S 30 30 10 10 10 — 

+s —70 + s + S + S + s + S ±s 30 + S + S — 

110 80 50 50 50 50 40 40 50 50 50 — 

—40 + S 40 10 50 60 70 70 70 50 40 — 

140 120 110 110 70 60 70 50 50 50 50 94 
100 80 60 50 50 40 30 40 10 20 40 39 
80 70 50 40 30 40 40 30 20 20 10 85 
50 50 50 50 50 50 50 50 50 50 50 63 
70 50 50 50 50 50 50 40 30 40 40 60 

97 86 81 73 68 73 59 63 60 55 52 

25 27 28 27 28 27 28 26 27 27 26 
. . Л - . 4, .. . 
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April 

our GMT 
Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 50 60 80 110 120 120 |130| |70| 70 80 60 80 70 

2. 80 120 140 150 150 140 l i i o l |70| 70 90 100 90 90 

3. 20 20 30 40 40 50 30 40 |o| 0 10 30 0 

4. 50 50 40 50 40 40 0 —10 |10| I90| 110 120 120 

5. 20 10 40 40 50 60 80 |60| — 80 80 70 90 

6. 10 10 20 20 20 30 |70| 100 170 190 170 160 140 

7. 60 50 60 50 40 60 + s l+s [ + s 130 110 90 80 

8. 110 170 + s + s + s + s + s I+Sl |160| 160 120 120 120 

9. 40 30 30 50 70 80 |100| |120| 130 160 140 130 120 

10. 20 30 30 20 20 30 30 |50| — 50 60 60 70 

11. 10 10 0 30 20 40 |40| 60 80 80 60 40 40 

12. 70 50 20 20 30 — s ± s + S ± s + S ± S + s 20 

13. 60 80 120 + s + S + s l + s | 1-501 —10 —30 —30 20 30 

14. 60 50 50 30 20 10 |10| |110| 110 120 140 120 120 

15. 230 220 220 + s 230 230 ]170| | i60| 200 200 210 200 220 

16. 90 80 100 70 40 70 |80| !60| + s 100 100 + S + S 

17. 250 240 + s 180 170 —30 — — (70) 60 ± s ± s + S 
18. 200 200 200 200 210 210 (1140!) 130 160 170 150 140 130 

19. 80 80 80 70 70 40 40 |100| |30| 50 80 90 130 

20. 70 60 60 80 80 80 i 901 90 110 130 120 100 110 

21. 30 20 —10 —20 —10 10 — 40 40 60 60 70 70 

22. 60 50 50 60 60 60 70 90 |120[ (120) 120 120 110 
23. 10 20 20 10 0 30 |40| 50 80 130 130 140 130 

24. 30 50 110 180 190 200 220 n o — 80 60 50 50 

25. 20 60 130 150 170 230 + s 150 iioo! 110 + s 80 80 

26. 40 50 140 150 160 200 |220| [1301 120 130 100 60 60 

27. 50 50 60 80 50 70 70 90 |40[ 40 50 50 70 

28. 20 80 120 100 110 80 |40| !80i 80 80 80 100 100 

29. 50 60 60 70 70 80 |80| 190] 90 100 100 80 + s 
30. 30 30 20 40 30 50 50 50 |70| 100 90 110 120 

M e a n s 64 70 72 76 80 84 80 78 88 98 96 93 92 

Number 
of d a y s 29 2 8 29 2 8 29 28 31 2 6 23 28 28 31 28 
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13 14 15 16 17 18 19 20 21 22 23 Daily m e 

70 60 60 30 40 50 30 50 40 50 50 68 

80 70 + S ±s —S 20 +s +s 50 50 50 — 

ВО 40 70 60 70 80 +s ±s + S 80 50 — 

120 120 100 80 80 50 40 40 50 40 40 61 

100 110 110 130 no 110 80 70 50 30 20 70 

110 100 100 120 140 90 80 80 90 60 60 89 

70 90 90 80 70 50 60 100 100 80 80 — 

110 no 100 110 110 110 140 80 70 50 50 — 

110 90 70 40 30 40 50 30 30 30 30 73 

80 70 60 50 40 30 30 10 0 10 10 37 

50 40 30 40 60 60 60 60 60 60 70 46 
0 30 60 70 30 30 10 20 60 40 30 — 

40 60 +S ±s ±s +s ±s ±s ±s +S —30 — 

110 no 110 100 100 110 160 180 190 210 210 106 
220 220 160 150 150 150 120 130 120 80 90 177 
+S +S —s —S 100 130 210 230 250 250 230 — 

+ S + s + s 60 40 60 70 70 80 100 130 — 

120 130 120 110 130 130 130 90 70 80 80 144 
110 110 100 120 130 130 120 120 120 110 100 92 
120 90 90 70 50 50 40 40 40 40 30 77 
70 80 60 50 40 60 60 70 70 80 60 46 

100 110 90 90 90 60 60 40 30 40 20 74 
150 80 110 ±s ±S 40 80 +S —S 20 40 — 

—10 40 40 40 30 20 IS 10 10 20 20 68 

70 20 ±s ±s ±S 60 60 70 50 60 50 — 

—10 50 30 +s —20 20 30 30 40 40 50 79 

70 60 60 50 50 50 50 40 40 40 30 55 
90 80 70 70 80 80 60 60 60 50 40 75 

+s +s + S +s +S 30 40 40 40 30 20 — 

110 80 70 50 30 40 40 40 50 40 50 58 

86 83 82 77 71 67 71 69 69 64 59 

27 27 24 23 25 29 27 26 27 29 30 
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May 

:our GMT 
Day 1 2 3 4 5 6 7 8 9 10 11 12 

1. 30 40 20 20 20 40 50 |V0] 100 110 100 110 130 

2. 50 50 70 70 90 80 — — — 90 80 50 60 
3. 80 80 70 70 60 60 60 60 70 70 70 40 80 
4. 80 70 80 90 90 90 80 100 |80| 70 70 60 60 

5. 30 40 40 50 60 70 80 50 |60| 50 50 50 40 

6. 10 10 20 20 —10 —20 —10 30 |40| 60 70 70 60 
7. 20 + s + S 20 —40 —S ± s —s 10 80 40 30 50 
8. 0 10 10 10 20 40 70 — — 120 120 80 40 

9. 150 150 140 140 140 130 |120[ 1X501 110 90 90 80 80 
10. 150 150 150 150 140 150 |150[ |120| 130 130 130 110 90 
11. 30 40 150 170 150 170 l + s | j vol 100 130 120 110 100 

12. 100 110 110 110 110 120 |130| 1301 60 70 60 30 0 
13. —10 0 10 0 10 10 10 30 1401 |100| 90 80 30 

14. + s + S + S ± s + S —S 1—SI ± s + s + s + S —S —50 
15. —10 —10 —10 0 —10 10 20 — — 100 80 80 80 
16. —10 0 —10 —10 —10 10 |30| 110 120 150 150 140 110 
17. 230 240 240 + s + s + S I+SI |100| 130 ± s + S — s ± s 
18. —10 —10 —30 —20 30 0 |20| 150 j 50 80 70 70 60 
19. 140 130 160 0 10 30 20 70 —30 0 40 40 30 
20. + S + S + s + S 50 30 20 30 70 70 50 140 150 
21. 30 50 40 50 80 140 90 1 vol j vol 90 60 50 60 
22. 40 40 30 50 50 60 70 40 — 0 10 + s —60 

23. 40 40 40 40 30 50 — — 170 140 110 120 80 
24. 170 170 160 170 170 140 |120| 130 120 90 70 70 70 
25. 160 150 150 90 —140 30 —10 |210| + s + s 90 60 50 
26. 120 150 110 — — 60 140 |150| 130 120 130 130 120 
27. 240 230 220 220 220 180 |150| [liol 130 140 130 120 120 
28. 250 250 240 250 + s + S I+SI 1X301 150 160 150 + s + s 
29. 80 110 60 50 130 220 190 100 — ± s + S ± s + s 

30. 190 190 170 180 180 200 J190 j |110| 120 140 110 110 + S 
31. 40 60 60 70 100 140 [1401 |120| 150 150 150 120 110 

Means 83 91 89 76 64 83 80 90 91 96 89 83 65 

Number 
o f d a y s 24 25 26 26 25 24 20 18 16 24 24 2 4 2 2 



A T M O S P H E R I C E L E C T R I C I T Y 9 1 

13 14 15 16 17 18 19 20 21 22 23 Daily m e a n s 

120 70 60 50 —S + s 250 150 110 140 50 — 

50 40 40 50 60 70 70 60 60 70 60 — 

80 80 80 80 80 80 90 80 90 80 70 73 

60 70 40 20 20 30 20 20 20 10 30 57 

40 50 50 40 20 30 40 40 0 10 20 42 

70 80 70 70 80 80 60 80 60 50 30 45 

70 80 ± S + s + s ± S ± s —10 30 40 40 — 

90 80 90 60 70 90 80 80 70 100 140 — 

90 90 30 60 30 —10 10 40 110 140 140 96 
90 90 110 110 110 —S 20 0 ± s ± s 0 — 

100 100 90 110 110 100 110 100 90 90 90 106 
0 10 30 20 10 0 0 —20 —10 20 0 46 

20 —70 —200 —200 —S — s + s + S —30 ± s ± s — 

0 20 30 30 20 10 0 —10 —20 —10 —10 — 

80 80 + s + s ± s 110 —50 —20 —10 —10 —20 — 

100 ± s 120 100 80 20 60 70 170 170 180 80 
+ s + s 20 20 20 20 20 10 30 50 20 — 

60 60 50 50 50 60 100 70 90 100 110 48 
40 40 40 50 50 60 + s + s + S + s + s — 

110 90 100 90 60 50 50 50 30 50 30 — 

50 50 40 30 10 10 20 40 —50 20 40 48 
10 + s + S ± s ± s + s 30 10 —30 80 20 — 

± s + s 60 50 50 70 120 160 150 160 170 — 

60 60 70 60 70 50 60 70 80 140 150 105 
60 60 60 50 50 60 80 70 70 100 110 — 

100 100 100 90 90 110 100 110 150 180 230 — 

± s ± s 70 + s 170 + S + S 220 220 200 230 — 

+ s + s + S 100 80 60 100 130 150 150 90 — 

± s + s ± s + S 90 70 90 n o 180 200 170 — 

+ s + S 70 30 60 50 30 40 40 30 50 — 

100 90 80 70 70 70 70 70 90 100 100 97 

66 62 54 50 62 45 60 63 67 88 81 

25 23 26 26 26 25 27 29 29 28 29 
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J u n e 

tour GM T 
и ay 

0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 110 170 180 210 200 150 |100[ [V0| 110 120 120 110 90 
2. 100 100 110 120 120 150 [1401 1 vol 100 110 110 100 110 
3. 90 100 100 100 110 100 120 |70| 70 90 100 110 110 
4. 0 10 10 10 20 40 |40| [301 50 50 70 60 30 

5. 0 —10 0 10 20 20 20 30 — 150 140 130 + S 
6 120 140 150 150 180 160 |20| 11 vo| 150 130 80 120 130 
7. 80 80 90 130 120 110 1901 |80| 110 120 120 110 90 
8. 10 10 20 30 40 90 |110| |90| 80 110 ± s ± s + s 

9. - 1 0 —20 —10 0 10 90 120 80 [HOI 1801 60 50 40 

10. 20 —10 —10 —40 —10 —S [50! Í vo| 80 80 —S + s + s 
11. 20 —10 —20 + S —30 10 |30| [1401 190 130 70 50 40 

12. 20 30 40 30 30 30 |40| — — 180 150 ± s ± s 
13. 0 —20 —S —10 —10 30 11201 0 + s + S 250 220 210 

14. 30 30 30 30 50 90 |140! j240j 260 290 260 240 220 

15. 10 10 10 10 20 70 100 [80| 130 — — 60 60 

16. 0 0 0 0 10 30 |0| 220 190 180 180 180 170 

17. 140 110 140 180 + S 20 120 | U 0 | 140 130 140 110 —20 

18. 40 0 50 80 190 + S + S |180! 170 170 180 180 190 

19. 90 70 60 50 40 140 220 |250[ — 140 150 120 110 

20. - 1 0 0 10 10 20 70 40 50 ]110| 130 120 130 + S 

21. 30 20 10 10 20 110 1160| 140 130 120 100 80 90 

22. 20 10 10 10 40 |40| 140| 60 120 120 120 100 80 

23. 20 20 10 20 30 30 40 |80| 140 ' 120 120 ± s + S 

24. 0 20 30 30 30 80 |80| Ю1 [80| 90 90 70 ± s 

25. 80 80 80 50 40 20 40 Ю1 120| 120[ 90 80 70 

26. 20 20 30 30 90 90 (90) 

27. 0 —10 —10 —10 10 0 10 30 40 —S —S — — 

28. — 0 20 10 20 (20) 0 40 

29. 50 40 50 40 50 50 70 70 — — 70 70 70 

30. 20 30 30 30 40 60 70 [80! 90 120 110 110 120 

Means 38 34 42 46 52 70 79 92 115 124 125 108 98 

N u m b e r 
o f d a y s 24 25 26 26 25 24 20 18 16 2 4 24 2 4 22 



ATMOSPHERIC ELECTRICITY 9 3 

13 14 15 16 17 18 19 20 21 22 23 Daily me 

80 70 100 100 70 60 20 20 70 70 80 103 
110 110 100 90 90 80 50 50 60 70 80 97 

90 100 90 80 40 20 0 20 20 30 10 74 
20 20 10 10 20 20 20 20 20 10 0 25 

±s + S ±S ±s 10 50 80 120 120 130 120 
120 liO 80 30 90 70 60 60 50 40 40 102 
90 70 130 ± s +S 0 —10 —10 —10 —10 0 

±s +s 20 —10 —30 —10 0 0 10 —40 —10 
50 20 10 10 10 0 —20 —10 —10 —20 0 27 

+s ±s —S ±S ±s ±s ±s ±s —10 30 30 
30 50 50 40 40 30 20 20 20 20 20 42 

±S ±s +s ±s ±s —40 —30 —50 —10 0 —10 
220 240 240 220 220 140 80 70 50 60 40 
220 180 170 ±s 30 40 30 20 20 20 10 115 

60 50 50 50 30 10 0 0 0 0 0 — 

160 140 150 130 120 110 90 90 90 140 130 105 
—20 110 40 70 140 140 150 -S 0 40 40 94 

180 190 180 160 180 160 120 90 70 60 90 
120 90 80 80 50 30 30 20 0 0 0 84 
±s ±s 0 +s ±s ±s +s 10 20 10 0 
80 50 30 20 30 30 30 50 40 30 20 60 
40 50 50 60 40 30 30 20 10 0 20 47 

+S ±s +s 40 20 30 40 10 —80 —90 —20 
0 + s 20 —S ± s ± S ± s —S ± s 80 120 

±S +S ±s ±s 60 70 60 40 10 —10 10 
— — — — (30) 30 30 20 30 10 10 
60 50 60 50 60 60 50 50 30 10 
10 + s +s 10 —10 20 30 30 40 50 50 
50 50 50 70 70 70 70 80 70 20 10 _ 

130 130 120 110 90 70 70 60 60 60 60 78 

88 94 80 68 61 49 41 33 27 27 33 

22 20 23 21 24 27 27 27 29 30 29 



9 4 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

Ju ly 

nur GMT 
Day 0 1 2 3 4 5 6 7 8 9 10 и 12 

1. 50 30 30 20 20 20 20 120| 40 60 60 70 60 
2. 20 10 —20 10 0 20 20 —80 ]150| + s 70 100 50 

3 0 10 20 20 20 20 30 (40) |40l 40 60 70 70 

4. 60 50 50 50 50 70 80 <0j 90 70 60 60 50 

5. (50) 50 40 50 50 20 20 10 |10| |40[ 30 ± s + s 
6. 40 40 50 50 60 70 |110| [of |10| |70| 110 100 80 
7. 60 60 50 50 50 50 60 |70 |ioo! 100 100 90 70 

8. 60 40 40 40 40 70 60 |60| 50| 50 50 50 50 

9. 40 40 30 50 50 60 80 |120| 140 80 70 0 40 
10. 10 10 20 10 30 30 —50 50 — I+SÍ + s + S + s 
11. 20 20 30 30 70 60 80 |60| 60 70 80 60 80 

12. 30 30 50 40 40 60 70 80 ;90[ |90] + S + s + S 
13. 30 30 30 40 50 60 70 |60 60 100 80 80 90 
14. 10 30 10 20 20 50 60 (60 80 90 100 90 90 
15. 40 40 40 30 40 50 20 |30| 30 50 60 70 70 
16. 140 + s 70 60 90 120 1150 140 100 80 50 50 40 
17. 40 30 30 20 20 20 30 — — 70 60 60 50 
18. 30 50 40 + s ± s 60 110 j70| 70 80 30 + S —S 
19. ± s ± s + s 
20. 

21. 

22. 

20. 

21. 

22. — — — |0[ 20 20 60 + s 40 30 —20 40 40 
23. 40 50 40 40 40 60 |50| 30 50 60 —10 10 — 

24. — — — — — — — 70 — 90 110 100 100 
25. 
26. 

27. 
28. 
29. 

30. 

31. 

Means 40 34 34 33 40 50 57 47 67 69 61 65 64 

Number 
o f d a y s 29 28 29 28 29 28 31 26 23 28 28 31 28 



ATMOSPHERIC ELECTRICITY 9 5 

13 14 15 16 17 18 19 20 21 22 23 Dai ly means 

60 60 70 70 70 60 70 50 + S + s 20 — 

30 50 50 60 50 40 30 20 10 20 10 31 
70 60 80 70 70 60 60 60 70 60 70 49 
50 50 60 70 70 80 80 110 100 80 60 65 

+ S 60 —S + S 80 70 80 50 50 50 50 — 

70 70 ±s ± s 50 50 60 70 90 90 70 — 

120 60 60 60 50 60 70 60 50 50 60 67 
50 60 70 70 ± s 10 40 40 40 40 40 49 
50 — s ± s 70 60 + s 70 50 50 40 20 — 

± s 60 60 (60) 60 60 30 30 30 20 20 — 

60 70 70 60 60 50 60 50 40 20 30 54 
+ S 50 50 50 40 —S 50 ± s 20 20 10 — 

80 80 + s +s 100 100 60 20 30 50 40 — 

±s ± S 30 30 30 30 40 30 40 50 40 — 

70 70 70 50 60 80 80 80 80 50 80 56 
40 50 50 60 50 50 40 40 60 60 50 71 
50 50 50 50 40 40 40 30 30 30 20 — 

± s 90 + S +s ± s ± s ± S ±s +s ± s ±s — 

50 ' 50 50 70 80 70 60 50 50 60 70 
_ _ _ _ _ 20 —10 10 40 —10 —30 

100 90 100 100 90 80 70 — — — — 

63 63 61 63 62 56 54 47 49 43 38 

15 18 15 15 18 18 20 18 18 18 19 



9 6 OBSERVATORY REPORT N A G Y C E N K 

August 
Hour GMT 

0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 
2. 

3. 
4. — — — — — — — — — — — 80 80 

5. 50 50 50 40 40 50 50 — |70| 100 70 70 60 
6. 20 20 20 30 30 40 40 40 |50| 50 50 50 30 
7. 10 10 10 10 10 20 40 40 — |60] 40 40 30 
8. 20 10 10 ± s • —30 —40 10 30 |40| |30| —40 —80 + s 
9. 10 10 10 20 20 30 40 40 |30| 40 30 20 30 

10. 30 30 20 30 20 40 40 40 40 [40] 30 30 30 
11.. 20 20 30 30 30 40 50 60 70 70 70 60 + s 
12. 20 20 30 40 20 20 40 180] 60 40 70 60 70 
13. 20 30 20 20 20 30 30 40 70 |60| 50 40 50 

14. 10 10 20 20 20 30 40 |50| — (j TO j) 70 60 40 

15. 30 20 40 40 30 50 ]50| Í 501 30 20 10 30 20 
16. 10 10 20 40 50 70 180] Ю1 (70) 60 60 70 70 
17. 30 30 40 40 40 50 |50| [60] 70 50 30 40 40 

18. 40 50 30 30 40 30 60 — — + S 60 30 50 
19. 40 40 30 30 40 50 70 (|90j) 90 90 80 70 60 
20. 20 10 30 30 20 50 70 (|90!) |110| 100 80 80 70 

21. 40 30 30 30 30 40 50 — — 110 90 80 70 

22. 40 30 20 30 30 50 80 |60| |70| 70 60 80 70 

23. 30 20 20 20 30 40 |50| |0| 30 10 30 50 60 

24. 30 30 30 30 30 50 150] 30 30 40 50 40 40 

25. 50 20 60 30 30 60 ]60| (|70!) 80 70 •60 50 60 
26. 60 50 40 20 30 50 [50| 140| 40 50 30 60 40 
27. 30 40 30 20 30 40 40 ([40]) 40 50 50 50 60 
28. 20 30 40 40 40 60 80 — — 90 80 70 60 
29. 50 60 40 40 30 40 60 60 |70| 40 30 40 30 
30. 20 20 30 20 30 50 40 50 60 50 30 80 100 
31. 0 20 40 50 40 70 70 110 80 100 170] |60| 40 

M e a n s 28 27 29 30 28 41 51 46 59 60 50 50 52 

N u m b e r 
o f d a y s 24 25 26 2 6 25 24 20 18 16 24 24 24 22 



ATMOSPHERIC ELECTRICITY 99 

13 14 15 16 17 18 19 20 21 22 23 Daily me 

60 60 70 60 —10 60 80 90 80 70 60 
70 70 50 40 30 20 30 20 10 10 10 46 
10 40 40 30 30 20 20 10 20 20 0 30 
10 10 10 0 20 20 20 30 30 30 30 23 

(—10) 20 —20 —50 10 0 —10 —100 —60 30 20 
30 40 40 40 50 50 50 50 50 50 50 35 
40 30 ±s +s 70 40 40 40 40 40 30 

±s ±s ±s 40 30 20 30 40 30 30 10 
40 10 30 30 40 50 60 60 60 40 30 43 
60 50 +S ±s 50 40 40 30 20 10 10 
40 20 30 20 30 50 60 40 40 40 40 
40 10 30 40 40 50 40 30 30 40 30 33 
50 30 40 40 50 50 60 50 50 50 20 45 
50 50 50 30 0 —10 +s ±s ±s ±s ±s — 

60 +s 20 30 30 30 20 40 40 30 30 — 

60 60 60 50 40 30 20 20 40 30 30 49 
50 50 50 50 50 30 20 40 40 40 30 49 
80 70 70 70 60 60 40 50 50 40 30 — 

60 70 60 40 30 30 30 30 30 20 10 46 
60 50 60 50 40 40 40 40 60 40 30 38 
50 50 60 60 60 50 70 60 60 70 70 48 
70 80 70 60 50 40 70 60 30 20 60 54 
20 40 60 60 50 50 40 50 50 50 40 45 
60 60 80 70 60 70 50 40 30 20 0 44 
60 50 50 40 40 40 40 40 50 60 60 — 

30 20 30 40 40 40 30 30 10 10 10 37 

100 60 ± s + S ± s 80 110 100 80 30 —30 — 

40 0 20 30 60 50 50 50 60 60 60 51 

50 42 44 39 39 39 43 39 38 36 29 

26 26 24 25 27 28 27 27 27 27 27 



9 8 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

S e p t e m b e r 

our GMT 
Day 

0 1 2 3 4 5 6 7 8 9 10 11 12 

1. 50 40 40 40 30 40 40 30 20 50 40 |40| 40 

2. 40 40 40 20 30 40 50 [60 80 70 + S 50 + s 
3. 20 20 20 20 20 30 40 150 j 80 70 70 40 40 
4. 30 30 30 30 30 40 50 60 — 70 90 50 60 
5. 40 40 40 40 50 50 |70| [80[ + s + s + s 130 + S 

6. 40 40 50 40 40 50 [80| 50| 70 80 90 90 100 

7. 

8. 

40 40 30 30 30 40 50 |40[ 40 50 50 50 50 

9. 
10. 

11. 60 70 60 70 

12. + s ± s + s ± s ± s + S 30 [40[ 40 20 —10 30 60 

13. 40 30 —s 40 80 90 100 [901 80 70 60 70 70 
14. 60 50 30 30 30 40 40 |50| 70 80 60 80 90 

15. 50 50 50 + S 70 40 80 60! 80 80 70 70 80 

16. 40 30 20 0 30 40 1401 |40[ 40 20 20 10 10 
17. 30 30 20 10 10 20 40 |80| 80 90 80 30 30 
18. 40 40 40 40 50 50 70 (|80) — 100 90 80 80 
19. 70 50 40 50 40 50 70 |70| 40 40 40 50 50 
20. ± S ± s 40 50 50 60 70 |70[ 70 ± s ± s 70 50 
21. 50 50 40 40 40 50 50 |50j 50 40 10 40 20 
22. 50 50 50 40 50 50 60 Í110I 60 50 20 10 30 
23. 20 30 20 20 20 20 30 30 80 + s 60 40 40 
24. 30 20 30 40 20 30 30 |20[ 40 20 30 30 50 
25. — — — — — — — — — 80 80 70 70 
26. 50 40 40 40 50 50 50 |0| |70| 70 90 70 70 
27. 10 0 40 —50 —40 + S ± S + S ± s ± s + s 40 — 

28. 
29. 40 50 40 40 40 40 (30) 30 I - S ' — s 0 40 30 
30. 50 50 40 50 40 30 [401 [40] 50 40 30 —30 50 

/leans 40 37 36 30 35 43 54 52 60 60 52 52 56 

Number 
o f d a y s 24 25 26 26 25 24 20 18 16 24 24 24 22 



ATMOSPHERIC ELECTRICITY 9 9 

1 4 1 5 1 6 17 18 19 20 21 22 23 Daily m e a n s 

40 30 30 50 40 30 + s + s 110 30 30 
70 60 50 30 50 ± S + S 60 50 40 30 
60 70 70 80 70 80 70 70 50 40 40 51 
70 70 60 50 50 60 60 50 50 50 50 52 

110 110 110 80 70 60 40 40 50 40 40 
100 100 80 50 60 70 50 40 40 20 20 60 

50 50 50 50 60 60 40 50 40 30 44 

70 80 60 50 40 40 40 50 60 50 ± s 
+ s ± s + s ± s 50 70 70 60 60 60 40 
70 70 80 80 80 90 80 80 80 70 50 72 
90 80 70 50 50 70 60 40 30 40 50 56 
90 70 70 40 40 40 50 50 50 40 50 60 
30 30 40 40 50 50 60 60 60 50 40 35 
80 80 60 50 60 80 60 70 70 60 40 57 
50 40 40 50 70 90 100 50 50 60 80 
50 50 60 60 ± s 70 60 50 50 50 50 53 
50 40 40 50 50 60 50 50 50 60 50 — 

20 20 40 40 70 50 40 50 50 40 50 42 
40 20 60 30 30 50 70 + s + s 40 30 
50 50 50 50 50 60 60 70 60 50 50 44 
50 — — — — — — — — — — 

80 100 90 50 40 60 60 60 60 60 50 — 

50 50 50 50 50 60 50 40 20 40 40 50 
— — — — — — — — — — — — 

— — — — — 40 50 50 50 50 50 — 

70 70 70 70 60 50 50 30 50 60 30 — 

± s ± s 20 ± s ± s + s ± s + s ± s 10 —10 — 

63 61 59 52 54 60 58 53 54 46 41 

2 3 22 2 3 2 2 22 2 3 2 2 22 2 3 2 5 23 



1 0 0 O B S E R V A T O R Y R E P O R T N A G Y C E N K 

O c t o b e r 

Hour GMT 
0 1 2 3 4 5 6 7 8 9 10 11 12 

Day 

1. —60 ± S 10 20 10 20 1-701 40 + s 100 + s 80 80 

2. 20 30 40 60 80 90 100 + s — 100 80 60 80 
3. 40 40 30 20 30 40 50 [50| 20 50 70 60 70 

4. 70 70 60 40 —10 10 60 |60| 60 70 50 50 50 

5. ± s —40 20 30 30 30 50 |50| 50 60 50 50 + S 
6. 30 40 40 30 30 20 40 1601 60 60 60 50 40 

7. 50 40 40 50 50 40 50 [70| 80 110 120 130 140 

8. 20 10 20 20 40 50 50 30| 20 30 50 50 60 

9. 30 30 30 10 10 40 50 40 — 60 60 70 80 

10. 40 40 30 20 30 10 0 30 |60| 80 80 110 n o 

11. 50 70 120 160 170 90 140 l + s | + s 160 120 90 90 

12. 70 70 80 90 110 50 90 |120j 120 + S + s 90 100 
13. 20 30 20 40 100 90 90 |120| 140J 40 70 90 120 

14. 60 60 70 50 30 40 30 [50! !50| 40 30 50 50 

15. 0 30 40 40 100 120 80 130 |110| 60 70 60 70 
16. 70 60 90 60 80 90 80 — — 100 50 40 40 
17. 120 120 150 100 20 50 100 120 — 1601 30 40 50 
18. 40 30 40 50 40 50 50 60 40 1301 30 70 70 
19. 140 100 120 110 80 30 10 [50] [30] 30 20 0 10 
20. 40 40 50 50 50 50 50 130 + S + S 120 90 90 

21. 50 50 50 50 20 0 40 — 1401 40 20 20 10 
22. 50 50 50 50 50 50 50 60 40 jeo] 50 50 50 
23. — — — — — — —10 20 70 11301 60 70 50 
24. 40 30 30 20 10 20 20 40 50 |50| 50 60 70 
25. 110 120 130 + s 120 + s 90 70 150 140 150 110 80 
26. 0 ± s + s ± S ± s + s 40 + s l i io l ± s 50 80 + s 
27. 30 30 40 40 40 50 50 80 110 [100| l + s l 80 80 
28. 60 60 60 60 60 70 60 60 Í60I 50 60 70 70 
29. 20 40 10 20 10 10 30 50 1801 90 100 90 90 
30. 30 30 20 40 40 50 50 50 — j 801 50 50 50 
31. 40 40 30 30 40 50 50 70 170] 80 80 90 80 

Means 44 47 52 49 51 47 55 66 66 74 65 68 70 

N u m b e r 
o f d a y s 2 9 2 8 2 9 2 8 2 9 2 8 3 1 2 6 2 3 2 8 2 8 3 1 2 8 



ATMOSPHERIC ELECTRICITY Iß I 

13 14 15 16 17 18 19 20 21 22 23 Dai ly me 

70 50 +s +s —S —S —S 20 50 50 —20 
— 90 80 80 70 70 40 40 60 50 30 — 

(50) 50 40 60 60 60 50 80 50 30 +s — 

50 50 30 40 ±s +S —S —S +s 10 0 — 

60 50 50 60 50 60 50 40 30 20 20 40 
40 50 60 80 60 70 50 50 60 50 50 49 

130 110 110 80 60 70 50 50 30 20 20 71 

60 60 60 50 50 20 40 50 50 40 30 40 
80 60 70 60 50 40 40 40 40 40 40 47 

100 90 90 80 90 60 60 80 80 70 50 62 
90 80 80 70 60 70 70 80 90 90 70 — 

100 60 60 90 90 70 70 50 50 50 40 
120 100 80 90 80 50 70 70 100 110 70 75 

70 80 70 50 50 30 50 30 20 30 20 46 
60 60 60 60 60 50 50 50 40 40 50 62 
50 50 50 70 120 120 100 +s +s +s +s — 

50 50 50 50 40 50 50 50 70 40 40 65 

50 50 50 50 50 60 60 50 50 90 70 51 

10 20 10 10 30 10 10 10 50 50 40 41 

80 60 60 80 50 50 70 50 40 50 50 — 

30 40 40 70 80 80 70 50 70 60 50 45 

30 30 30 —10 0 20 50 60 50 20 — — 

50 50 50 70 80 60 60 50 60 60 50 — 

80 70 50 80 50 60 80 90 90 100 120 57 

90 130 70 90 70 40 60 —S 10 —40 —30 — 

90 +s +S ±s +s 120 ±s ±s 40 90 40 — 

80 50 60 60 70 100 50 50 60 60 70 63 

60 70 70 80 90 30 30 30 20 0 10 70 

100 100 100 140 120 130 120 90 60 50 40 70 

70 60 70 100 110 100 70 80 60 40 50 59 

80 70 40 50 60 50 20 10 30 30 20 50 

70 65 60 67 66 62 57 50 52 47 40 

29 3 0 29 29 2 8 29 2 8 27 29 3 0 28 



1 0 2 OBSERVATORY REPORT N A G Y C E N K 

November 
Hour GMT 

— 0 1 2 3 4 5 6 7 8 9 1 0 11 12 
D a y 

1. 40 40 5 0 120 1 3 0 + S 140 8 0 70 60 5 0 40 7 0 

2. — 1 0 — 1 0 — 1 0 20 3 0 50 — — — 4 0 140 50 3 0 

3. — 1 0 — 1 0 4 0 20 1 0 0 120 150 5 0 60 GO 5 0 50 5 0 

4. 20 3 0 4 0 20 4 0 40 50 4 0 — 3 0 4 0 40 5 0 

5. 0 — 2 0 10 20 3 0 40 40 4 0 ; 30' 5 0 4 0 50 6 0 
6. 50 4 0 3 0 30 4 0 40 50 4 0 Í30 2 0 2 0 20 2 0 

7. 50 4 0 4 0 40 4 0 50 40 4 0 50 40 4 0 50 4 0 

8. 30 3 0 10 10 0 20 40 — 1 0 —20; — 3 0 — 2 0 0 — 1 0 

9. 10 0 — 1 0 30 5 0 50 50 5 0 40 5 0 30 30 4 0 

10. 10 2 0 0 0 — 1 0 — 3 0 — 2 0 — 2 0 — 1 0 ( — 3 0 ) jo] 10 10 

11. 20 2 0 10 10 0 20 30 1 0 |10| 3 0 2 0 10 3 0 

12. 10 10 10 20 1 0 — 2 0 20 1 0 1 - 1 0 1 |10i 0 — 1 0 0 

13. 0 — 1 0 2 0 20 1 0 20 3 0 3 0 — [301 3 0 1зо| 5 0 

14. 60 8 0 70 60 7 0 60 70 6 0 50 — 5 0 70 7 0 

15. 4 0 10 — 3 0 10 0 20 — 1 0 — 1 0 — 1 0 — 4 0 joj — 3 0 1 0 

16. (—30) — 1 0 — 3 0 — 2 0 — 2 0 0 10 2 0 0 0 10 [0i — 1 0 

71. 30 4 0 3 0 40 6 0 70 100 1 0 0 1801 60) 70 70 8 0 

18. 70 8 0 7 0 9 0 6 0 70 70 8 0 100 110 80 80 9 0 

19. — 5 0 — 2 0 — 1 0 — 2 0 0 0 — 5 0 — 5 0 1—40 — 5 0 — 1 0 — 2 0 — 3 0 

20 . 10 0 — 2 0 10 0 10 30 |30i — — — 40 9 0 

21. 160 160 1 3 0 200 1 3 0 130 100 9 0 60 4 0 ]30 40 4 0 

22 . 90 9 0 7 0 90 9 0 90 80 1 0 0 90 8 0 70 80 [60 

23 . 130 + s 1 1 0 140 1 4 0 + S 130 1 4 0 110 7 0 — 60 4 0 

24 . 20 2 0 3 0 30 3 0 30 30 4 0 |60| 6 0 60 60 6 0 

25. 30 60 9 0 9 0 8 0 60 60 4 0 (60) 5 0 50 20 3 0 

26. 20 30 4 0 10 3 0 30 30 8 0 20 2 0 + s 10 3 0 

27 . + S + s 3 0 50 — 3 0 30 10 + S 
28. 

on on o n 

30. 10 — 3 0 — 3 0 — 2 0 — 2 0 — 2 0 — 2 0 — 2 0 — 1 0 10 

— о и 

[301 

—ZU 

40 

—ZU 

5 0 

M e a n s 32 2 7 2 8 4 0 3 9 38 4 7 4 1 35 3 3 30 31 3 7 

Number 
of d a y s 24 25 26 2 6 25 24 20 18 16 24 24 24 2 2 



ATMOSPHERIC ELECTRICITY Iß I 

13 14 15 16 17 18 19 20 21 22 23 Daily m e a n s 

70 50 10 10 0 0 0 0 0 —10 —10 44 

20 20 20 0 0 0 —10 —10 0 —10 —10 — 

50 40 50 80 80 50 80 50 50 40 20 55 

40 40 30 10 40 20 —10 —10 10 10 40 29 

70 90 50 50 30 40 40 50 50 40 40 29 

10 30 30 30 30 40 50 30 40 40 40 33 
40 30 50 50 50 60 50 20 30 30 30 42 
10 30 20 0 —10 —10 —10 —20 —10 0 0 2 
30 20 20 30 50 10 20 10 10 20 10 27 
40 0 10 20 10 10 0 10 0 0 0 3 

30 20 50 60 50 50 50 0 30 40 10 25 

—30 —10 10 40 40 50 —10 —40 —20 0 20 5 

40 30 30 30 20 40 50 70 50 40 50 31 

70 60 50 50 30 40 40 50 70 30 10 55 
—10 —40 0 0 —10 0 0 —10 —20 —50 —40 —9 

10 30 40 80 100 70 30 40 20 50 50 20 

80 60 40 70 40 60 80 90 70 90 60 65 

110 60 30 —20 —40 —30 —40 —30 10 40 —50 —45 

0 0 —10 —30 0 0 0 —20 —20 —10 0 —18 

110 120 120 130 130 140 130 130 190 200 190 — 

40 40 —50 60 80 70 70 70 90 100 90 82 

60 30 30 80 70 30 20 60 90 70 130 73 

40 40 60 50 90 70 60 60 50 30 30 — 

60 40 60 80 80 70 80 80 60 60 40 52 
10 30 20 10 40 50 90 80 70 70 50 51 

30 30 40 20 20 —S ± s —S ± S ± s + s — 

—30 —50 —40 —40 —40 —40 —50 —50 —50 —20 0 : 
40 30 0 —20 0 0 0 0 —10 —10 —10 0 

37 31 28 33 35 33 30 26 34 33 29 

29 30 29 29 28 29 28 27 29 30 28 



;i8 OBSERVATORY REPORT NAGYCENK 

D e c e m b e r 

Hour GMT 
— 0 1 2 3 4 5 « 7 8 9 10 11 12 

1. —10 —10 —20 —20 10 30 30 30 40 |70| 70 70 90 
2. 60 60 30 30 20 0 50 30 50 +s 40 |40| 60 
3. 70 70 40 50 60 70 40 80 |90j 90 90 80 80 
4. 70 80 40 10 —10 10 10 20 — 10 20 90 140 
5. 10 40 50 —40 —20 10 10 30 50 50 40 |70| 70 
6. 100 70 50 50 40 30 40 10 20 70 |iooj |130| +s 
7. —30 —10 —80 —50 —40 —50 —20 —40 —40 |10| 30 60 70 
8. —30 —40 —10 —10 —20 —30 —20 —30 —70 —40 1—50' —40 —90 
9. —90 —80 —70 —60 —S —S +s —10 —40 —S |20| 60 90 

10. +s +s — — — — — — — — — 170 140 
11. 70 70 80 110 110 120 120 • —110 — 150| 130 130 90 
12. —40 —30 10 40 50 90 50 50 60 110 110 |150| 160 
13. + s + s 90 80 + S + s 90 130 70 60 |80| |110| 110 
14. 0 80 180 + s + s + S 110 80 110 130 80 (901 90 
15. 60 50 60 60 60 80 110 90 '90' 110 110 110 90 
16. 70 60 80 80 110 110 130 110 90 |70| |70| 60 80 
17. 80 90 50 50 60 60 50 90 90 50 |50| 40 50 
18. +s +S ±s 50 70 50 80 110 — 110 150 130 150 
19. 80 90 130 +s + Э + S + s +s +s 150 130 l + s l +s 
20. +s +s 70 50 +s + S 80 40 30 20 —20 M o ! —50 
21. 120 + S +S + s + S + s + s + s + S + s + s + s l + S ! 
22. 30 40 70 80 80 110 90 80 50 60 50 40 70 
23. 10 20 20 30 40 30 60 40 80 50 20 20 —20 
24. —30 —40 —10 —10 —40 —10 0 0 0 —50 —30 - 1 0 ' - 4 0 ' 
25. 20 —10 —30 10 +s 90 40 120 130 |120[ 90 110 +s 
26. +S +s +s + S +s 60 80 50 30 |130| 150 130 130 

27. 80 40 30 70 130 80 80 80 — +s +s 190 190 
28. +s +s +S +s +s +s 160 160 
29. 90 60 20 60 50 50 50 70 |70| |90| 130 130 130 
30. — — 60 80 90 90 70 90 70 |60| 90 80 80 
31. 50 70 70 80 70 40 60 10 20 60 60 leol 60 

leans 35 33 39 35 44 49 61 54 47 70 67 82 81 

u m b e r 
E days 24 23 26 25 21 23 27 27 23 25 27 28 27 



ATMOSPHERIC ELECTRICITY 107 

13 14 15 16 17 18 19 20 21 22 23 Daily m e a n s 

70 80 80 90 80 80 80 90 60 60 50 50 

100 80 100 140 130 120 130 100 90 80 90 71 
80 70 70 60 60 60 80 100 90 80 40 71 

160 110 120 170 140 170 130 + s + s 160 —110 — 

70 70 50 110 110 120 120 110 100 100 80 59 
170 130 110 120 90 60 60 —10 —40 —60 —40 57 
30 20 30 0 20 30 20 0 —40 —40 —10 —5 

—60 —50 —80 —70 —70 —90 —90 —90 —80 —70 —70 —54 
+ s 110 140 + s + s + s + s + s ± s + s 80 — 

170 120 120 140 140 120 + S 130 130 80 90 — 

80 70 90 50 10 10 —30 —40 —60 —70 —30 60 

180 180 + s + s + s + s + s + S + S + s + s — 

90 80 60 60 60 70 90 70 0 10 —20 — 

90 130 110 70 20 50 70 80 90 80 70 — 

90 80 90 90 30 160 150 160 180 110 90 99 
90 90 80 ± s 70 80 — 

110 90 60 50 70 80 70 90 130 110 110 74 
160 150 160 130 120 130 110 110 80 70 80 — 

+ s + s 80 80 30 40 70 + s + s + s + s — 

0 —40 —40 —30 50 150 130 150 120 150 70 — 

90 80 60 120 70 80 + s + s + s + s 10 — 

30 —10 70 20 —10 —10 40 30 10 10 30 44 
30 60 60 90 80 60 70 80 130 40 80 49 

—20 —50 —70 —50 —60 0 —20 —10 10 10 0 —22 

+S 120 + s + s + s 90 60 60 60 + s + S — 

150 110 110 80 70 30 40 30 40 50 50 — 

180 + s + s + s (190) + S 180 180 (160) + s + s — 

90 20 10 0 20 40 130 70 50 130 60 — 

90 90 110 90 70 90 80 80 50 10 — 77 
90 130 160 (190) (180) (180) 140 110 80 90 110 — 

70 50 80 80 90 80 70 80 80 90 70 66 

89 75 72 68 59 70 76 70 57 54 41 

28 29 28 25 25 26 26 25 24 25 26 





IV. IONOSPHERE 

The following tables give the values of mean ionospheric absorption at 

oblique incidence (A3) for certain zenith distances of the Sun ( x ) expressed in 

decibels (dB). The sky wave of the t ransmit ter Ceskoslovensko ( f=272 kc/'s) 

has been recorded since J anua ry 1967. The geographical coordinates of the 

reflection point a re 48,4°N, 17,1°E. Individual values have been determined by 

taking the average of 20 minute intervals, centered on the t imes of ground 

sunset (SS) and ground sunrise (SR) in the reflection point, as well as the 

average of the period ranging f r o m x = 1 0 0 ° to 23 00 GMT (Night). 

Because of recontsruction works on the t ransmit ter Ceskoslovensko the 

absorption measurent at 272 kHz and the publication of data w e r e suspended 

f r o m April 1975 till September 1978. 

The tables were compiled by F. MÄRCZ. The equipment and the method 

have been described in the papers by P. BENCZE and F. MÄRCZ: „Atmosphä-

risch-elektrische und ionosphärische Messungen im Observator ium bei Nagy-

cenk". Observatoriumsberichte des Geophysikalischen Forschungslaboratoriums 

der Ungarischen Akademie der Wissenschaften vom Jahre 1966, Sopron, 1967, 

as well as by P. BENCZE, J. HORVÁTH and F. MÄRCZ: „A new equipment 

for the measurement of ionospheric absorption" Geophysical Observatory Report 

of the Geodetic and Geophysical Research Insti tute of the Hungar ian Academy 

of Sciences, Year 1975, Observatory of Nagycenk, Sopron, 1976. 
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Mean Ionospher ic Absorpt ion L' (dB) at Ob l ique Incidence (A3) 
f = 272 kc/s 

October 

Date of the n ight SS Nigh t SR 

1/ 2 30,3 20,6 23,2 

2/ 3 22,7 16,5 21,4 

3/ 4 23,2 16.5 18,1 

4/ 5 29,2 17,6 25.7 

5/ 6 24.4 20.6 27.2 

6/ 7 21,4 13,0 29,2 

7/ 8 22,7 20,2 17,3 
8/ 9 22,2 16,9 21,4 

9/10 21,4 16,1 21,4 

10/11 30,3 16,7 20,6 

11/12 37,7 16,3 23,8 

12/13 23,2 15,9 15,1 

13/14 15,4 14,6 21,4 

14/15 23,2 17,1 17,1 

15/16 25,0 15,4 16,1 

16/17 16,9 18,3 23,2 

17/18 21,0 17,1 23,2 

18/19 21,0 18,3 22,7 

19 '20 30,3 16,3 25,0 

20/21 22,2 19,2 18,1 
21/22 20,2 15,9 19,9 

22/23 X X X 
23/24 X 19,9 21,4 

24/25 31,7 19,5 29,2 

25 '26 31,7 23,2 22,7 

26/27 21,4 18,1 22,7 
27/28 26,4 21,0 25,7 

28/29 25,0 23,8 25,7 

29/30 22,2 18,1 22,7 

30/31 22,2 18,3 23,8 

31/ 1 15,7 17,6 18,6 

Median va lues 22,7 17,6 22,7 
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November 

Date of the night SS Night SR 

1/ 2 17,6 17,6 23,2 

2/ 3 31,7 15,9 33,2 

3/ 4 19,5 21,0 20,6 

4/ 5 22,2 17,8 20,6 

5/ '6 17,8 16,3 18,3 

6/ 7 26,4 17,1 25,7 

7/ 8 23,8 15,1 22,7 

8/ 9 21,0 15,5 24,4 
9 1 0 18,6 16,3 21,4 

10/11 18,3 15,9 25,7 

11/12 27,2 15,7 28,2 

12/13 20,6 17,8 17,3 

13/14 18,3 18,6 23,2 

14/15 28,2 19,9 25,7 

15/16 24,4 20,6 28,2 

16/17 19,9 19,5 21,4 

17/18 X X X 

18/19 23,2 12,6 21,8 

19/20 23,8 19,5 24,4 

20 21 25,0 20,6 30,3 

21/22 x X X 

23/23 29,2 21,8 15,9 

23/24 23,2 21,8 26,4 

23/24 23,2 21,8 26,4 
24'25 21,0 18,6 X 

25/26 25,7 22,7 24,4 

26/27 23,2 21,4 18,1 

27/28 21,8 22,7 26,4 

28/29 30,3 21,0 27,2 

29/30 33,2 21,8 21,0 

30/ 1 30,3 22,2 33,2 

Med ian v a l u e s 23,2 19,1 24,4 



;i8 O B S E R V A T O R Y REPORT N A G Y C E N K 

December 

Date of the n igh t SS Nigh t SR 

1/ 2 30,3 24,4 31,7 
2/ 3 31,7 23,8 23,8 

3/ 4 29,2 23,8 20,6 

4/ 5 33,2 17,6 26,4 

5/ 6 17,8 20,2 19,9 

6/ 7 29,2 19,5 26,4 
7/ 8 31,7 19,9 28,2 

8/ 9 27,2 18,6 35,2 

9/10 41,2 19,9 29,2 

10/11 41,2 21,4 23,8 

11/12 X x x 

12/13 35,2 17,3 29,2 

13/14 25,7 17,1 21,4 

14/15 24,4 18,9 24,4 

15/16 29,2 18,6 16,3 

16/17 30,3 19,2 21,0 

17/18 31,7 20,6 28,2 

18/19 30,3 23,2 37.7 

19/20 35,2 22,2 29,2 

20/21 30,3 22,2 28,2 

21/22 33,2 20,2 x 

22/23 35,2 20,2 30,3 

23/24 41,2 24,4 47,2 

24/25 41,2 21,4 41,2 

25/26 37,7 21,0 23,2 

26/27 20,2 19,9 25,0 

27/28 37,7 20,6 41,2 

28/29 47,2 30,3 47,2 

29/30 47,2 22,2 29,2 

30/31 35,2 15,1 21,0 

31/ 1 20,6 19,9 26,4 

Median va lues 31,7 20,2 28,2 

F 
J F i 

MTA Könyv tá r a 
Periodika 1 
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