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1. Introduction 

Observation of radio aurora by means of the rader with frequency of 

112.2 MHz have been carried out at Syowa Station, Antarctica, since 

March 1966 by representatives from the Radio Research Laboratories. 

This report has been prepared in order to make the data available to 

scientists who are interested in this field. 

The records covering the period from February 1973 to January 1974, 

with the form of A-scope display on the 35mm film, are deposited in the 

Radio Research Laboratories. 

Inquiries about the details of the data should be addressed to: 

Radio Research Laboratories 

Ministry of Posts and Telecommunications 

2-1, Nukui-Kitamachi 4-chome, Koganei-shi, 

Tokyo 184, Japan 

2. Location 

Syowa Station 

Geographic Geomagnetic 

Latitude 

69 ° oo's 

3. Observers 

Ichizo NISHIMUTA 

Hisashi YABUUMA 

Longitude Latitude Longitude 

39 °35
1 E 69.6 °s 77.1 °E 

(Radio Research Laboratories) 

(Radio Research Laboratories) 

-1-



4. Method of measurement 

The antenna was fixed with the direction of the magnetic south 

and an elevation angle of 25 degrees. The declination in the geo-
. 0 ' 

magnetic field at Syowa Station was 45 50 in 1970. 

The observation was continuously made at interval of 18:00 to 

09:00 LT (45 °EMT=UT + 3 hours) every day. 

Characteristics of the equipments are as follows: 

Antenna 

Main equipments 

Rotatable 2 stacks of 8-element Yagi 

Gain: 13.6 dB (in common with transmission 

and reception) 

Polarization: horizontal 

Frequency: 112.2 MHz 

Transmission power: '"'"' 20 kW(peak) 

Pulse width: 50 - 100 sec (variable) 

Repetition frequency: 50 Hz 

Indicator and recorder 

Maximum ranges: 1000 and 1500 km 

A-scope: 5-inch cathode ray oscilloscope 

1 step/min with 35 mm camera 

An A-scope is one of indication methods on the plate of a 

cathode ray oscilloscope: Range and the intensity of reflecting 

radio wave are put on the abscissa and the ordinate, respectively. 

5. Explanation of tables 

Time interval of operation of the equipments and the appearance 

of radio aurora expressed in local time (45 ° EMT) are shown in 

Table 1 and Table 2, respectively. 

The appearance of radio aurora is expressed by range and inten­

sity of echo. 

The intensity of echoes is expressed by the maximum and minimum 

signal level in dB during the observation. 
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6. Explanation of figure 

Aspect of hourly occurrence of radio aurora echoes observed at 

Syowa Station is shown in Figure 1. 

The intensity of the radio aurora echoes is classified into 

four indices and the intensity is expressed by its maximum value 

in every hour. 

The maximum intensity is valid even its observation is as short 

as a few minutes in an hour. 

The criterion of the classification is as follows: 

Index 0 I I no echoes 

Index 1 r><I 1 dB --... 10 dB 

Index 2 � 
11 dB --... 20 dB 

Index 3 - more than 20 dB 

N :  no observation 
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Table 1 .  

Observing time 

Date 
Start :i ng Ending 

time time 

1973 

Feb. l 00 00 - 09 00 

2 00 00 - 09 00 

3 00 00 - 09 00 

4 00 00 - 09 00 

5 00 00 - 09 00 

6 00 00 - 01 43 

7 00 00 - 09 00 

8 00 00 - 09 4S 

9 00 00 - 08 ll 

13 

14 00 00 - 09 00 

IS 00 00 - 08 57 

16 00 00 - 09 00 

17 00 00 - 05 41 

18 00 00 - 09 00 

19 00 00 - 01 40 

20 00 00 - 09 00 

21 00 00 - 08 04 

2l 

24 00 00 08 46 

2) 00 00 - 09 00 

27 

28 00 00 - 09 00 

Mar. l 00 00 - 08 49 

2 00 '"55 - 09 00 

3 00 00 - 09 00 

4 00 07 - 06 00 

5 00 00 - 04 18 

6 08 ')') - 09 00 

7 00 00 - 09 00 

8 00 00 - 02 54 

9 00 00 - 08 39 
10 

11 00 00 - 09 00 

12 00 00 - 01 27 

13 00 00 - 09 00 

Time interval of 
at Syowa Station 

interval (45°EMT) Total 
oh">erving 

Starting Ending time interval 

time time (h,m.) 

18 00 - 2 J 59 14 '59 

18 00 - 23 59 14 '"59 

18 00 - 23 59 1,1 r,g 

18 00 - 21 19 14 'i9 

18 00 - 2} S9 14 59 

18 00 - 2J 59 9 42 

18 09 - 2 l 59 14 50 

19 58 - 23 59 13 46 

8 11 

18 03 - 2} 'i9 r, r,6 

18 00 - 23 S9 14 'i9 

18 0-1 - 23 59 14 S2 

18 00 - 21 59 14 '59 

18 00 - 23 59 11 40 

18 00 - 2 � 59 14 59 

18 02 - 2_3 59 7 17 

18 00 - 21 59 14 59 

8 04 

18 11 - 23 59 'i 48 

18 Ol - 23 'i8 14 43 

18 01 - 23 '52 14 51 

18 09 - 21 'i9 5 50 

18 00 - 23 'i8 14 'i8 

8 49 

18 00 - 23 '59 14 14 

9 00 

21 06 - 2J "i9 8 46 

4 18 

18 01 - 21 59 6 03 

18 00 - 23 "i9 14 C,9 

22 04 - 2J '59 4 49 

18 00 - 21 53 12 32 

18 10 - 23 59 5 49 

18 00 - 23 59 H r,9 

17 5,1 - 23 '59 7 32 

18 11 - 21 59 14 48 

operation of auroral 
in 1973 to 1974. 

rader 

Observing time interval (45
°

EMT) Total 

Date observing 
Starting Ending Starting Endjng ti me interval 

t im(� time time time (h.m.) 

Mar.14 00 00 - oq oo 18 00 - 19 41 11 S6 

22 44 - 23 '59 

15 00 00 - 09 00 18 00 - 2 J '59 14 59 

lli 00 00 - 09 00 18 14 - 23 "i9 14 45 

17 00 00 - 00 57 18 Ob - 2-� r,9 6 50 

18 00 00 - 07 00 18 00 - 23 ">9 12 '59 

19 00 00 - 09 00 18 O(, - 21 'J9 14 53 

20 00 00 - 09 00 18 00 - 21 r,9 14 59 

21 00 00 - lO 00 18 30 - 23 59 1'5 29 

�2 00 00 - 08 00 18 00 - 21 59 13 59 

23 00 00 - 07 00 18 00 - 22 04 12 11 

22 52 - 21 59 

24 00 00 - 07 00 18 01 - 2) r,9 12 58 

2'5 00 00 - 09 00 18 01 - 23 59 14 58 

.2G 00 00 - 02 01 18 01 - 23 59 12 50 

02 09 - 07 00 

27 00 00 - 07 00 18 01 - 21 r,g 12 58 

28 00 00 - 07 3l 18 03 - 21 59 13 27 

29 00 00 - 07 00 18 00 - 23 59 12 59 

30 00 00 - 08 00 8 00 

Apr. l 18 00 - 23 S9 5 59 

2 00 00 - 07 00 18 00 - 23 '59 12 59 

3 00 00 - 08 00 8 00 

4 18 00 - 22 15 4 53 

23 21 - 23 59 

r, 00 00 - 07 00 18 oo - 23 59 12 59 

6 00 00 - 08 00 18 00 - 23 59 13 '59 

7 00 00 - 00 31 8 41 

00 50 - 09 00 

9 18 00 - 2 3 S9 5 r,9 

lO 00 00 - 02 13 18 00 - 23 ">9 9 12 

11 00 00 - 07 32 18 00 - 2 l 59 13 11 

12 00 00 - 06 28 18 05 - 20 01 10 03 

20 - 2 3 59 

13 00 00 - 08 00 - 21 54 11 59 

14 00 00 - 03 00 - 21 r,9 8 59 

lS 00 00 - 06 00 - 23 59 12 34 
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Observing time interval (45°
EMT) Total Observing time interval (45

°

EMT) Total 

Date 
observing 

Starting Ending Starting Ending time interval 
Date observing 

Starting Ending Starting Ending time interval 
time time time time (h,m.) t,ime time time time (h,m.) 

Apr. 16 00 00 - 09 34 18 00 - 23 59 15 33 May 26 00 00 - 01 26 18 00 - 23 38 7 04 

17 00 00 06 00 18 00 - 23 53 11 53 27 00 23 - 09 00 18 00 - 23 59 14 36 

18 00 00 - 08 00 17 00 - 23 59 14 59 28 00 00 - 09 00 18 00 - 23 59 14 59 

19 00 00 - 09 00 23 13 - 23 59 9 46 29 00 00 - 01 32 18 00 - 23 59 14 44 

20 00 00 - 03 05 3 05 01 47 - 09 00 

26 18 06 - 23 59 5 53 30 00 00 - 09 00 18 00 - 23 59 14 59 

27 00 00 - 09 00 18 00 - 23 59 14 59 31 00 00 - 01 00 18 00 - 23 59 14 5 5 

28 00 00 - 09 00 18 00 - 22 40 13 40 01 04 - 09 00 

29 18 04 23 59 5 5 5 

30 00 00 - 09 00 18 00 - 23 59 14 59 June 1 00 00 - 09 00 18 00 - 23 52 14 52 

2 00 00 - 09 00 18 00 - 23 59 14 59 

May 1 00 00 - 00 50 18 00 - 23 59 14 44 3 00 00 - 09 00 18 00 - 23 59 14 59 

01 05 - 09 00 4 00 00 - 00 46 18 00 - 23 59 14 57 

2 00 00 - 09 00 18 00 - 23 59 14 59 00 48 - 09 00 

3 00 00 - 00 06 18 00 - 23 59 14 44 5 00 00 - 09 00 18 00 - 23 59 14 59 

00 21 - 09 00 6 00 00 - 0215 18 00 - 23 59 14 48 

4 00 00 - 00 33 23 04 - 23 59 1 28 02 26 - 09 00 

5 00 00 - 09 00 18 00 - 23 59 14 59 7 00 00 - 09 00 18 00 - 23 59 14 59 

6 00 00 - 09 00 18 00 - 23 59 14 59 8 ()() 00 - 00 35 18 00 - 23 59 14 54 

7 00 00 - 09 00 18 00 - 23 59 14 59 00 40 - 09 00 

8 00 00 - 09 00 18 00 - 23 59 14 59 9 00 00 - 06 35 6 35 

9 00 00 - 01 23 18 00 - 20 02 10 36 10 04 21 - 09 00 18 00 - 23 59 10 38 

01 49 - 09 00 11 00 00 - 07 32 18 00 - 23 59 13 31 

10 00 32 - 09 00 18 00 - 23 51 14 19 12 00 00 - 07 l 5 7 15 

11 00 00 - 09 00 18 00 - 23 59 14 59 13 18 00 - 23 59 5 59 

12 00 00 - 09 00 18 00 - 23 16 14 16 14 00 00 - 09 00 18 00 - 18 16 9 16 

13 01 09 - 09 00 18 00 - 23 59 13 50 16 01 32 - 09 00 7 28 

14 00 00 - 09 00 18 00 - 23 59 14 59 17 02 00 - 08 52 18 00 - 23 59 12 51 

15 00 09 - 09 00 18 00 - 23 59 14 50 18 00 00 - 09 00 18 00 - 23 59 14 59 

16 00 00 - 09 00 18 00 - 23 59 14 59 19 00 00 - 08 52 18 00 - 23 59 14 51 

17 00 00 - 08 53 18 00 - 23 59 14 52 20 00 00 - 09 00 18 00 - 23 59 14 59 

18 00 00 - 09 00 18 00 - 23 59 14 59 21 00 00 - 06 20 18 00 - 23 59 12 19 

19 00 00 - 00 26 18 00 - 23 59 6 25 22 00 00 - 09 00 18 00 - 23 59 14 59 

20 00 00 - 09 00 18 00 - 23 59 14 59 23 00 00 - 08 55 18 04 - 23 59 14 50 

21 00 00 - 08 51 18 00 - 23 59 14 50 24 00 00 - 09 00 18 00 - 23 59 14 59 

22 00 00 - 09 00 23 37 - 23 59 9 22 25 00 00 - 08 52 18 00 - 23 59 14 51 

23 18 00 - 23 59 5 59 26 00 00 - 09 00 18 00 - 23 59 14 59 

24 00 00 - 08 52 18 00 - 23 59 14 51 27 00 00 - OB 52 18 00 - 23 59 14 51 

25 00 00 - 09 00 18 00 - 23 59 14 59 28 00 00 - 07 26 7 26 

-5-



Observing time interval ( 45
°EMT) Total Observing time interval ( 45

°

EMT) Total 

Date 
observing 

Starting Ending Starting Ending time i nterval 

time time time time (h.m.) 

Date 
observing 

Starting Ending Star1,ing Ending time interval 
time timP time time (h.m.) 

June 29 00 00 - 09 00 19 00 - 23 59 13 59 Aug.10 00 00 - 08 51 18 00 - 23 59 14 50 

JO 00 00 - 10 00 20 00 - 23 59 13 59 11 00 00 - 09 00 18 00 - 23 59 14 59 

12 00 00 - 01 04 1 04 

July 1 00 00 - 10 51 18 00 - 23 59 16 50 lJ 18 00 - 23 59 5 59 

2 00 00 - 09 00 18 00 - 23 59 14 59 l4 00 00 - 08 00 18 00 - 22 35 12 35 

3 00 00 - 08 52 18 00 - 23 59 14 51 15 00 20 - 08 53 18 00 - 23 59 12 52 

4 00 00 - 09 00 18 00 - 23 59 14 59 16 00 00 - 09 00 18 09 - 23 59 14 50 

5 00 00 - 08 51 19 00 - 23 59 13 50 17 00 00 - 07 52 18 00 - 23 59 13 51 

6 00 00 - 10 00 18 00 - 23 59 15 59 18 00 00 - 08 00 8 00 

7 00 00 - 08 48 18 00 - 23 59 14 47 19 18 00 - 23 59 5 59 

8 00 00 - 09 00 18 00 - 23 59 14 59 20 00 00 - 08 53 18 00 - 23 59 14 52 

9 00 00 - 08 50 18 10 - 23 59 14 39 21 00 00 - 09 00 18 00 - 23 59 14 59 

10 00 00 - 08 00 18 00 - 23 59 13 59 22 00 00 - 08 50 18 12 - 23 59 14 37 

11 00 00 - 08 52 18 00 - 23 59 14 51 23 00 00 - 09 00 18 00 - 23 59 14 59 

12 00 00 - 09 00 19 00 - 23 59 13 59 24 00 00 - 08 53 18 00 - 23 59 14 52 

13 00 00 - 05 43 18 00 - 23 59 11 42 25 00 00 - 09 00 18 00 - 23 59 14 59 

14 00 00 - 09 00 19 00 - 23 59 13 59 26 00 00 - 08 53 8 53 

15 00 00 - 08 41 18 07 - 23 59 14 33 27 23 51 - 23 59 8 

16 00 00 - 09 00 17 52 - 23 59 15 07 28 00 00 - 09 00 18 00 - 23 59 14 59 

17 00 00 - 07 52 18 00 - 23 59 13 51 29 00 00 - 08 52 18 00 - 23 59 14 51 

18 00 00 - 08 11 19 00 - 23 59 13 10 30 00 00 - 09 00 18 00 - 23 59 14 59 

19 00 00 - 02 03 18 00 - 23 59 8 02 31 00 00 - 09 54 20 03 - 23 59 13 50 

20 00 00 - 09 00 18 00 - 23 59 14 59 

21 00 00 - 08 52 18 00 - 23 59 14 51 Sep. 1 00 00 - 09 00 18 00 - 23 59 14 59 

22 00 00 - 07 48 18 00 - 23 59 lJ 47 2 00 00 - 08 52 18 00 - 23 59 14 51 

23 00 00 - 08 00 8 00 3 00 00 - 09 00 18 00 - 23 59 14 59 

24 02 00 - 05 40 18 00 - 23 59 9 39 4 00 00 - 08 52 18 00 - 23 59 14 51 

25 00 00 - 09 00 18 00 - 23 59 14 59 5 00 00 - 09 00 18 00 - 23 59 14 59 

26 00 00 - 09 00 19 00 - 20 06 10 06 6 00 00 - 08 51 18 00 - 23 59 14 50 

7 00 00 - 09 00 18 00 - 23 59 14 59 

Aug. 1 18 00 - 23 59 '> 59 8 00 00 - 00 47 47 

2 00 00 - 09 00 18 00 - 23 59 14 59 9 18 00 - 23 59 5 59 

3 00 00 - 08 52 8 52 JO 00 00 - 09 13 18 00 - 23 59 15 12 

4 18 00 - 23 59 5 r,9 1 1  0 0  00 - 08 45 21 40 - 23 59 11 04 

5 00 00 - 09 00 19 00 - 23 59 13 59 12 00 00 - 09 00 18 00 - 23 59 14 59 

6 00 00 - 08 51 19 00 - 23 59 13 50 13 00 00 - 08 52 18 00 - 23 59 14 51 

7 00 00 - 10 00 18 00 - 23 59 15 59 14 00 00 - 09 00 18 00 - 23 59 14 59 

8 00 00 - 08 51 19 00 - 23 59 13 50 15 00 00 - 08 50 18 00 - 23 59 14 49 

9 00 00 - 10 00 18 00 - 23 59 15 59 16 00 00 - 00 57 18 00 - 23 59 14 28 
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Observing time interval (45
°
EMT) Total Observing time interval ( 45

°
EMT) Total 

Date 
� --- observing 

Starting Ending Star ting Ending time interval 
Date 

- observing 
Starting Ending Starting Ending time interval 

time time time time (h.m.) time time time time (h.m.) 

Sep.16 01 28 - 09 00 Oct. 25 00 00 - 09 00 LS 00 - 23 59 14 59 

17 00 00 - 08 07 19 00 - 23 59 13 06 26 00 00 - 08 52 18 08 - 23 59 14 43 

18 00 00 - 07 14 18 05 - 23 59 13 08 27 00 00 - 09 00 18 00 - 23 59 14 59 

19 00 00 - 09 00 18 00 - 23 59 14 59 28 00 00 - 08 10 18 18 - 23 59 13 51 

20 00 00 - 08 52 8 52 29 00 00 - 08 36 8 36 

21 23 12 - 23 59 47 30 18 05 - 23 59 5 54 

22 00 00 - 08 24 18 00 - 23 59 14 23 31 00 00 - 09 00 18 49 - 23 59 14 10 

23 00 00 - 09 00 18 00 - 23 59 14 59 

24 00 00 - 08 52 18 00 - 23 59 14 51 Nov. 1 00 00 - 08 50 18 00 - 23 59 8 50 

25 00 00 - 09 00 18 00 - 23 59 14 59 2 00 00 - 09 00 18 00 - 23 59 14 59 

26 00 00 - 06 22 18 00 - 23 59 12 21 3 00 00 - 08 33 19 00 - 23 59 13 32 

27 00 00 - 09 00 18 00 - 23 59 14 59 4 00 00 - 03 11 3 11 

28 00 00 - 08 53 18 00 - 23 59 14 52 5 18 00 - 23 59 5 59 

29 00 00 - 09 00 18 00 - 23 59 14 59 6 00 00 - 08 52 18 00 - 23 59 14 51 

JO 00 00 - 08 52 18 00 - 23 59 14 51 7 00 00 - 03 45 18 04 - 23 59 9 40 

8 00 00 03 59 23 40 - 23 59 4 18 

Oct. 1 00 00 - 09 00 19 00 - 23 59 13 59 9 00 00 - 09 00 19 00 - 23 59 13 59 

2 00 00 - 09 52 18 00 - 23 59 15 51 10 00 00 - 07 16 ]8 05 - 23 59 13 10 

3 00 00 - 09 00 18 00 - 23 59 14 59 11 00 00 - 09 00 18 00 - 23 59 14 59 

4 00 00 - 08 52 8 52 12 00 00 - 02 05 ]8 04 - 23 59 12 53 

6 18 00 - 23 59 5 59 02 13 - 07 06 

7 00 00 - 09 00 18 00 - 20 53 11 53 13 00 00 - 09 00 18 00 - 23 59 14 59 

8 00 06 - 08 51 18 00 - 23 59 14 44 14 00 00 - 08 52 18 06 - 23 59 14 45 

9 00 00 - 09 00 18 00 - 23 59 14 59 15 00 00 - 05 23 21 28 - 23 59 7 54 

10 00 00 - 08 52 18 00 - 23 59 14 51 16 00 00 - 08 37 18 00 - 23 59 14 36 

11 00 00 - 09 00 18 00 - 23 59 14 59 17 00 00 - 09 00 9 00 

12 00 00 - 08 52 18 00 - 23 59 14 51 20 18 00 - 23 59 5 59 

13 00 00 - 09 00 18 00 - 23 59 14 59 21 00 00 - 08 52 19 00 - 23 59 13 51 

14 00 00 - 08 53 18 00 - 23 59 14 52 22 00 00 - 04 16 4 16 

15 00 00 - 08 00 18 00 - 23 59 13 59 23 18 00 - 23 59 5 59 

16 00 00 - 03 27 i 18 00 - 23 59 9 26 24 00 00 - 08 51 18 00 - 23 59 14 50 

17 00 00 - 09 00 18 00 - 23 59 14 59 25 00 00 - 09 00 18 00 - 23 59 14 59 

18 00 00 - 08 51 22 46 - 23 59 10 04 26 00 00 - 07 51 18 00 - 23 59 13 50 

19 00 00 - 09 00 18 00 - 23 59 I 14 59 27 00 00 - 00 16 16 

20 00 00 - 08 52 18 00 23 59 14 51 28 18 00 - 21 13 3 13 

21 00 00 - 09 00 18 00 - 23 59 14 59 

22 00 00 - 08 52 18 07 - 23 59 14 44 Dec. 1 02 07 - 08 53 18 00 23 59 11 45 

23 00 00 - 09 00 18 00 - 23 59 14 59 2 00 00 - 03 02 20 52 - 23 59 6 09 

24 00 00 - 08 50 18 

i 
3 00 00 - 08 52 18 OJ - 23 59 14 48 

-7 -



Observing time interval ( 45
°

EMT) Total Observing time interval ( 45°EMT) Total 

Date 
observing 

Starting Ending Starting Ending time interval 
Date 

observing 
Starting Ending time interval 

time time time time (h.m.) time time time (h.rn.) 
--------

Dec. 4 00 00 - 09 00 18 00 - 23 59 14 59 Dec . 23 00 00 - 09 00 18 00 - 23 59 14 59 

5 00 00 - 08 52 18 00 - 23 59 14 51 24 00 00 - 08 51 18 00 - 23 59 14 50 

6 00 00 - 09 00 18 00 - 23 59 14 59 25 00 00 - 09 00 18 00 - 23 59 14 59 

7 00 00 - 08 51 18 00 - 23 59 14 50 26 00 00 - 08 52 18 00 - 23 59 14 51 

8 00 00 - 09 00 18 00 - 23 59 14 59 27 00 00 - 09 00 18 00 - 23 59 14 59 

9 00 00 - 08 52 18 00 - 23 59 14 51 28 00 00 - 08 50 18 00 - 22 27 13 17 

10 00 00 - 09 00 18 00 - 23 59 14 59 JO 18 00 - 23 59 5 59 

11  00 00 - 08 52 18 00 - 23 59 14 51 31 00 00 - 08 50 18 00 - 23 59 14 49 

12 00 00 - 09 00 18 00 - 23 59 14 59 1974 

13 00 00 - 08 51 19 50 - 23 59 13 00 Jan. 1 00 00 - 08 46 18 00 - 23 59 14 45 

14 00 00 - 09 00 18 00 - 23 59 14 59 2 00 00 - 08 53 18 05 - 23 59 14 47 

15 00 00 - 07 52 18 00 - 23 59 13 5 1  3 00 00 - 09 00 18 00 - 23 59 14 59 

16 00 00 - 09 00 18 00 - 23 59 14 59 4 00 00 - 08 51 18 00 - 23 59 14 50 

17 00 00 - 08 51 8 5 1  5 00 00 - 09 00 18 13 - 23 59 14 46 

19 18 05 - 23 59 5 54 6 00 00 - 08 45 18 00 - 23 59 14 44 

20 00 00 - 08 52 18 00 - 23 59 14 51 7 00 00 - 09 00 18 00 - 23 59 14 59 

21 00 00 - 08 53 18 00 - 23 59 14 52 8 00 00 - 08 51 18 04 - 23 59 14 46 

22 00 00 - 09 00 18 00 - 19 29 13 42 9 00 00 - 09 00 18 00 - 23 59 14 59 

20 46 - 23 59 10 00 00 - 08 52 8 52 
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Date 

1973 

Feb . 1 

2 

3 

4 

5 

6 

7 

8 

9 

14 

1 5  

1 8  

Tabl e 2 .  Appearanc e of radio aurora at Syowa Station 
in 4 5 ° Eas t  Meridian Time ) .  ( Time interval 

Time interval Range (km) Intens i ty ( dB )  Total 
t,ime ( m )  Time interval HH,Ilf{f! ( km )  Intensity ( dB )  Total 

Date 
time ( m )  

Feb . 18 0 5  05 - 0 5  1 5  lOO - l20 5 11 

06 27 - 06 53  250 - 1'i0 r, - 10 27 19 00 48 - 00 50 lOO 5 3 

07 43 - 08 58 250 - 3'i0  5 - 40 76 0 1  01 - 01 04 280 5 2 

18 58 - 20 20 2 5 0  1 5 0  5 - 1 5  83  20  0 0  'i 'l - 00 58 300 'i 6 

00  12 - 00 49 250 - 100 5 - 40 38 01 04 - 01  0 5  300 5 - 10  2 

07 2 3 - 08 10  250 - JOO 5 - 20 48 21 02  - :? 1 54 JOO - l80 "i - 1 5  53 

21 05 - 21 15 2 50 - JOO 5 11 22 05 - 22 06 170 5 2 

21 37 - 2 1  55 250 5 - 1 0  19  2 2  26 - 22 59 280 320 5 - 2 5  34 

OJ ll - 03 2 5  JOO 5 15 2}  32 - 2 J  3 3  
I 300 5 2 

0 5  40 - 05  45 270 - JOO 5 6 23 18 1 2  - 18 5 3  }00 - 400 5 - 10 42 

01 02 - 0 1  OJ  280 5 2 22  14 - 22 18 JOO - 3 50 1 5  - J 5 5 

08 26 - 08 'i9 280 - J JO 5 - 15  34 22 57 - 23 40 270 - 320 5 - 2 5 44 

18 01 - 18 26 280 - JOO 'i - 10  26 24 00 51 - 0 1  10 270 - J lO 5 - l 'i  2 0  

0 5  5 5  - 06 26 lOO 'i 32 02  20  - 02 " )  250 5 J 

07 03  - 07 22 100 5 - 10 2 0  04 21 - 05 17 2 50 JOO 5 - 20 55 

00  48 - 00 r,1 !JO 'i - 10 4 06 }9 - 06 5 '3 2'10 - 100 "i 1 5  

03  04 - 0 3  16 JOO 5 13 07 09 - 07 43 2 50 - 350 'i - 20 35  

03  40 - 0 3  47 100 5 8 08 14 - 08 4 5 270 - JOO 'j - 15 3 2  

04 'i5 - 0 '5  09  300  5 15 18 0 1  - 18 27 280 JOO 'i 27 

07 09 - 07 17  lOO 5 9 18  43  - 19  23  lOO - J SO 5 - 10  41 

07 C,5 - 08 00 JOO - 150  5 6 19 49 - l'l 'jl, JOO 5 8 

08 14 - 09  26 JOO - 'J'jO 'i - 25 71 20 47 - 20 59 280 - 300 5 - 1 0  I 3 

19 'i8 - 21 01 300 5 - 10 64 22 00 - 22 or, 2 50 - JOO 5 - 10 6 

21 1 6  - 2 1  26 300 5 1 1  24-25 23 J 5 - 00 08 250 - 100 5 - 30 
! 

54 

OJ 1 )  - 0 3  42 270 - 3 00 5 3 0  

O 'i  0 1  - O S  04 300 5 4 

2 5  00 J 1 - (IQ 37 250  - 300 5 - 1 5  

i 
7 

01 ] j  - 0 1  14 2'>0 - lOO '> - 1 0  2 

07 0 1  - 07 24 300 350 5 24  01 J 3 - 01 3 5  280 5 - 10 1 

07 34 - 07 37  300  320 'i 4 01 49 - 0 1  59 lOO 5 1 1  
06 01 - 06  27 300 r, - 10 27 06 51 - 07 08 250 280 5 18 

0 1  0 4  - 01 0 6  3 0 0  - 320 5 3 

01 4'J - 01 46 300 5 4 

07 22 - 07 24 300 

I 

5 3 

07 �2 - OH 21 270 - 'JOO 5 30 

0 2  J8  - 02 39 JOO r, 2 08 40 - 08 so 2 50 - 280 5 1 1  

0 2  4 8  01  1 1  280 300 5 24 18 l4 - 19 04  270 - lOO 5 31 

0 l 44 - O J  ,.V i 280 300 5 1 2  19 36 - 20 49 2 '5 0  - JOO 5 - 10  74  

04 1 3  - 04 14 'JOO 5 2 2 1  1 7  22  4 8  25() - l ,(J 5 - 3 'i 72 

04 22 - 04 3 1  100 5 - 10 1 0  27 19 47 - 19 53 JOO 5 7 

07 44 - 08 24 300 - 320 5 - 20 41 22 49 - 22 55  280 - JOO "i - 10 7 

0 3  3 1  - 0 1  44 300 5 - 1 0  1 5  28 03 17 - 03  2 5  270 - 100 5 9 

04 58 - 04 59 JOO 5 ') 02 29 - 02  32 270 5 - 10 4 

,____ ___ 
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Date T ime interval Range (km )  Intens i ty (dB) 

Mar . 01 08 - 01 17 2 5 0  - 280 
02 01 - 02 03 
02 42  - 02 46 
OJ JlJ Ol 'i 8  

270 
280 
270 

04 20 - 04 23 2'i0 - 270 
oc; en 05 58 2 5 0  - 280 
Ob 5 0 - 07 4 2 2 'i O - 3 2 O 
08 O'i - 08 I 8 2 'i 0  - 270 
08 32 - 08 37 250 - 270 
l lJ O l  - 1 9  06 250  
1 9  11  - 19  4'J 2 5 0  280 
" )  �, �� 4'5 .� 50 280 
' '  Sb - 23 18 2 50  270 
00 S6 ()J 05 no - JOO 
os  40 - 06 ,o :no - 270 
06 52 - 07 00 
07 08 07 IJ'I 

250  
280 

()'j 24 - IJ'j 5 1  280 - l()() 
7-8 22  24  - 00 5 2  400 - 600 

05 40 ()'j 46  1 00 
16 OJ 4 1  - 02 00 6'i0 - 700 

02 11 - 02 15 600 670 
02 28 - 02 3 'i 5 70 - 680 
05 18 - 05 38 300 - 120 

J 9 02 5 3  - 02 r,7 3 30 - 380 
08 1 9 - 09 00 3 20 - 3 5 0 
21 34 - 21 3 7 290 - 3 50 
2 2  3 2  - 23  08 280 - 100 
2 1 19 - 2 3 50 280 - 100 

20 00 28 - 00 5 5  300 - 3')() 
01 24 - 01 1 l 
02 3 1  0 2  3 5  
0 2  4 5  - 0 2  48 

JOO 
300 
J OO 

03 10 - OJ 1 8  JOO - '\ 50 
04 05 - 04 4 6 1 ()() - 4 ()() 
05 36 - 07 50 1 00 - 400 
08 46 - 08 58 1 00 - 4(X) 
J 8 00 - 18 4') 3 00 - 350 
20 46  - 20 4 7 
2 1 36 - 21 45  

320  
300 

10 
- 20 

15 
- 10 

- 10 
- 10 

1( )  

'i - ] () 
1 0  

5 - J 'i 
- 10 

5 - I 0 

Total  
-Lime (m )  

J O  

20 

14 

1 q 
23  
43  
1 0  
'i i  

.28 
149 

20 

2 1  

42  

17  
) 2  

2 8  
1 0  

42  
115 

Date T ime int e rv a l  Uange ( km ) Inten s i ty ( <IB ) 

Mar . 20 ....... 47 - 21 05 2'>0 - 120  
2 3  0 1  ch 01  1 1  300 

()] 36  - 01 44 300 - 3 5 0  
IM 0 2  O'i 5 1  280 - 380 
] () 57 - ] () ')() 1 '30 - 380 
20 ........ 20 44 liJO - 380 
2 1 1 8 - 21 ) 5 280 - J()() 
21 S f, - ,-, 00 l'i l l  400 

.24 01) 44 - 07 ml 270 - J'i() 
2 1 07 - 21 4 5 J OO - 170 
2l 14 - .2 l J 3 2 80 - 3 8 0 

24-2'1 .2 3  12  ()1 09 280 - 1 30 
2°l  OJ .22 - or, 17 280 - 81XJ 

08 17 08 \2 300 380 

26 02 12 - 02 28 ,00 
O J  US O l  l6 280 - J OO 
04 32  04 ,\5 
06 12 - Ob 51 

18 1b 18 22 
18 31  - 18 37 

)0() 
l()() - 310  

800 
800 

2()-27 20 41 - 05 45 270 - 800 
27 06 1 ( ) - ()() 41  280 - 170 

1H 27 - \ l/ 02 (,()() - 800 
28 01 01 - 02 ()(; JOO - 320 

02 27 - 02 28 280 - J20  
1 00 

01 10 - 1n 21 1 00 - 120  
04  28  - (Vi l4 300 - 380 
2 J l ') - 23  2'i 300 - 130  

2'! Ill 1 I - 02 08 300 - 120 
02 21  02 52 280 - 1 3 0  

Apr .1-2 2 1  3 7  - Oil 2 1  3011 - 3 20 
IJ] 32 - 01 4 0  lOU - 320 
OJ 58 - 02 O.l 370 
02 4 7 - en oo 100 - 120  
04  54 - 05 5 7  300 - l70 
O'i 38 - 05 4 4  
0 7  0 8  - 0 7  14 

10 

5 - ] () 
25  

5 - I 0 
'i - L S  

5 - 1 0  

L il 

- 15 
L il 

- J O  

5 - 10 

5 - ] () 

5 - l 0 

10 

- 1 0 -

Tota I 
t ime ( m )  

1 9  

1 1 2  

21  
18 

177 

20  
78 

296 

1 6  
i ll) 

I 7 
3 2  
14 
20 

543 
16  
3b  

12 
47 

5 8 
32  

47 

14 
64 



Date Time intP rval Range ( km )  lntPnsi  ty ( d B )  Total 
time (m) 

Date TimP interval Rangf' (km) 1 ntensi ty (dB)  Total 
time ( m )  

Apr. 3 07 25 - 08 00 JOO - 380 5 - 10  3 6  May 15 03  J4 - 05 49 b'JO - 700 5 136 

7 07 27 - 07 28 580 5 2 18 47 - 22 10 620 - 700 5 204 

03 17 - OJ 21 310 5 5 1 7  03 37 - 0, 53 JOO - 350 5 1 7  

04 50 - 04 58 JJO 5 9 04 05 - 04 12 340 5 8 

05 06 - 05 12 3 00 - 350 5 7 2J 1 6  - 23 40 JOO - 500 5 - lO 25 

05 17 - 05 28 320 - 350 5 12 1 8  02 57 - 02 58 150 - 370 5 - 10 2 

05 36 - 05 3 9  JOO - 350 5 4 OJ 02 - 03 05 JOO - 350 5 4 

06 02 - 06 3 1  JOO - 480 5 - 10 30 03 31 - 03  l7 140 5 7 

08 16 - 08 51 300 - 350 5 - 10 3 6  03 49 - 03 5 5 330  5 7 

29-30 18 05 - 07 3 3  350 - 880 5 809 04 06 - 04 08 350 5 3 

2,  46 - 23 4 7  500 5 2 

May 1 02 27 - 02 29 300 - 350 5 3 1 9  1)0 'J 5 - (X) 58 JOO - 450 5 - 10 24 

0 2  J 4  - 0 2  5 6  3 3 0  - 880 5 23 02 3 1  - 02 41 J(X> - 350 5 l l  
03 01 - 03 10 880 5 10 02 51 - 02 57 JOO - 350 5 7 

1-2 18 02 - 01 03 3 3 0  - 880 5 - 10 422 06 18 - 06 19 330 5 2 

2 07 02 07 1 1  650 5 10 20 00 04 - 00 09 J OO - 380 5 - 15 6 
07 34 - 08 57 600 - 650 5 84 00 46 - 00 47 350 5 - 1 0  2 

3 07 24 - 08 56 600 - 850 5 93 00 54 - 01 11 300 - 480 5 - 10 18 

4 23 32 - 23 52 800 - 900 5 21 01 25 - 01 3 8  JOO - 380 5 - 10  14 

5 01 35 - 03 26 3 3 0 - 900 5 11 2 01 47 - 01 58 120 - 480 5 - 1 0  1 2  

05 32 - 05 37 300 - 350 5 6 02 47 - 02 49 320 5 3 

18 00 - 18 03 600 - 650 5 4 02 55 - 02 5 8  30() - 3 30 5 - 10 4 

6 02 01 - 02 04 650 - 670 5 4 03 02 - 03 04 J JO - 480 5 3 

8 21 01 - 21 en 300 - 580 5 3 27 01 20 - 01 2 5  320 - 480 5 6 

21  47 - 21 55 600 - 800 5 9 01 47 - 0 1  5 5  100 - 340 5 9 

9 02 07 - 02 08 350 5 - 10 2 02 04 - 02 10 280 - 480 5 7 

02 46 - 02 55 3 3 0  - 350 5 - 1 0  10 13 02 1 7  - 02 26 3 50 - 380 5 - 1 0  l O  

18 17 - 18 3 7  5 8 0  - 800 5 21 14 03 29 - 03 42 JOO - 500 5 - 1 5  14 

10 00 46 - 01 3 9 710 - 800 5 54 05 05 - 05 1 1  l 'i O  - 480 5 - 10  7 

02 02 - 02 ll 750 5 10  23  02 - 23 05 280 - 300 10 - 20 
I 

4 

02 3 2  - 0 2  41 700 5 - lO 10 15 07 04 - 07 1 1  300 - 350 5 8 

03 16 - 05 56 500 - 800 5 - 1 0  1 6 1  2 2  49 - 23 52 JOO - '500 5 - 15 64 

19 35 - 20 12 600 - 680 5 38 1 6  01 08 - 01 13 HXl - 350 5 6 

23 06 - 23 12 670 - 850 5 - 1 0  7 01 36 - 02 01 3 1Xl - 350 5 - 10 26 

11 05 01 - 05 26 ) 2 1) - 150 5 26 06 06 - 06 10 300 - 350 5 5 

07 ] b - 07 2 1  JOO - )50 'i 6 06 3 1  - 06 38 300 - 320 5 8 

1 3  01 40 - 01 42 350 - 380 5 3 08 46 - 08 49 100 - 350 5 4 

14 18 ) ]  - 21 48 600 - 800 5 - 10 1 98 17 02 09 - 03 21 300 - 350 5 - lO 73 

15 01 01 - 01 34 650 - 700 5 34 05 51 - 05 5 8  300 - 350 5 - 1 5  8 

01 49 - 02 58 630 - 700 5 70 06 16  - 06 40 300 - 3 3 0  5 - lO 25 

-1 1 -



Date Time interval Range (km )  Intensity (dB) 
Total t i me ( m ) 

Da te Ti me interval Range ( km )  l n tens ity ( d B )  
Total t ime (m) 

May 18 03 02 - 03 07 3 50 5 6 June 19 06 46 - 07 15 300 - 320 5 - 10 30  

04 39 - 04 58 300 - 3 5 0  5 20 08 19 - 08 32 280 - 3 30 5 - 10 14 

2 1  0 2  1 6  - 02 19 300 - 3 5 0  5 - 10 4 21 53 - 22 02 300 - 330 5 10 
04 3 3  - 04 36 300 5 - 15 4 22 51 - 23 02 300 - 400 5 - 15 12 

04 49 - 04 55  300 - 3 5 0  5 - 10 7 23 27 - 23 35 280 - 35 0 5 9 

06 10 - 08 40 280 - 330 5 - 30 151 20 05 04 - 05 20 300 5 17 

22 02 34 - 07 31 270 - 3 5 0  5 - 15 298 05 49 - 07 28 300 - 3 5 0  5 - 10 100 

24 00 5 6  - 0 0  5 8  300 - 330 5 ; 07 58 - 08 24 280 - 3 20 5 - 10 27 

28 06 01 - 06 04 500 5 4 23 48 - 23 52 280 - 300 5 5 

21 01 50 - 01 51 280 5 2 

June 9 05 28  - 06 11 250 - 300 5 - 10 44 02 13 - 02 16 300 - 330 5 4 

06 2 7  - 06 34 250 - 3 00  5 - 10 8 24 03 22 - OJ 31 300 5 - 10 10 

10 06 3 3  - 06 34 300 5 2 03 38 - 04 58  300 - 320 5 - 15 8 1  
22 31 - 22 39 250 - 320 5 - 15 9 05 29 - 06 17 300 - 330 5 - 15 49 

22 46 - 23 00 280 - 450 5 - 15 15 06 50 - 07 17 300 - 320 5 - 1 5 28 

2 3  3 5  - 2 3  48 300 - 3 5 0  5 - 10 14 21 54 - 22  00 300 - 330 5 7 

1 1  00 01 - 01 17 2 80 - 730 5 - 25 77 28 05 37 - 06 45 280 - 380 5 - 10 6 9  

04 17 - 04 27 320 - 350 5 - 10 1 1  2 9  02 01 - 03 08 270 - 330 5 - 10 68 

12 00 46 - 00 47 3 5 0  - 450 5 - 10 2 03 5 3  - 04 19 300 - 350 5 - 20 27 

01 19 - 01 25  320 - 350 5 - 10 7 06 00 - 07 39  300 - 360 5 - 15 100 

01 32 - 01 45 300 - 470 5 - 15 14 08 02 - 08 44 300 - 320 5 - 15 43 

02 10 - 02 20 3 2 0  - 3 5 0  5 - 10 1 1  l 9 05 - l 9 17 300 - 330 5 - 10 13 
02 3 5  - 02 37 330 5 3 20 57 - 21 10 300 - 330 5 14 

03 47 - 03 54 280 - 450 5 - 10 8 21 16 - 21 58  300 - 340 5 43 

04 20 - 07 14 2 80 - 420 5 - 10 175 22 05 - 22 57 300 - 320 5 53 

13-14 2 3  46 - 00 12 270 - 330 5 - 10 2 7  30  02  17 - 03 03 300 - 330 5 - 15 47 

14 04 26 - 05 1 1  270 - 300 5 - 10 46 05 12 - 05 19 300 5 8 

05 5 3  - 06 13 280 - 450 5 - 10 21 06 02 - 06 08 300 - 320 5 7 

16 01 3 2  - 09 00 210 - 520 5 - 10 449 06 3 5 - 06 50 300 - 330 5 - 10 16 

17 02 2 3  - 02 47 300 - 380 5 - 10 25  

04 44 - 05 04 300 - 320 5 - 10 21 July 1 01 43 - 02 05 300 - 350 5 - 15 23 

17-18 2 3  5 5  - 01 14 880 - 900 5 80 03 28 - 03 42 300 - 3 5 0  5 - 10 15 

18 03 43 - 05 13 300 - 3 5 0  5 - 10 91 04 3 5  - 04 46 280 - 350 5 12 

07 05 - 07 08 300 5 4 07 27 - 08 55  3 00 - 330 5 - 10 89 

08 03 - 08 2 8 300 - 320 5 - 10 26 09 08 - 09 26 300 - 340 5 - 10 19 

08 50 - 09 00 3 00  - 320 5 - 10 1 1  21 ll - 21 20 300 5 10 
21 43 - 21 53 300 - 400 5 - 10 11 21 57 - 21 5 9  300 5 3 

19 02 46 - 02 59 270 - 3 5 0  5 - 1 5  1 4  22  06 - 22 29 280 - 300 5 24 

03 07 - 04 09 280 - 340 5 - 15 6 3  2 03 42 - 04 01 300 - 330 5 20 

04 41 - 05 50 300 - 330 5 - 10 70 05 25 - 05 42 300 5 18 

- 1 2 -



Date Time intervRl Rangf' ( km )  Jntensi ty (dB) Total 
t i mf' ( m ) Date Time interval Range (km )  I ntPns i ty ( d B )  Total t i me (m )  

July 3 05 44 - 06 01  280 - 120 5 1 8  July 2 5  06 53 - 07 3 6  1 10 - 440 5 - 1 5  44 

4 03 34 - 03 46 JOO - 320 5 - 1 0  13  08 49 - 08 52 3 50  5 4 

8 06 40 - 07 30 280 - 330  5 - 10 51  26  00  2 5  - oq 34 320 - 490 5 10 
18 00 - 19  13  270  - 330  5 74 01 09 - 03 55  300 - 460 5 - 10 47 

9 01 l l  - 01 32 300 - 350 5 - 20 20 05 22 - 07 01 3 'l0 - 430 5 - 10 100 
20 16  - 20 48  300 - 3 30 5 J J  07 48 - 08 06 llXJ - 370 5 19 

10 03 00 - 03 13  300 - 370 5 14 
04 10 - 05 2 3  280 - 300 5 - 15  74 Aug. 1 2 3  26 - 23 53 320 - 450 5 28 

1 1  03 48 - 04 24 300 - 320 5 - 10 3 7  2 02 47 - 02 52 350 - 460 5 - 10 6 
05 2 5  - 05 3 5  300 5 - 10 11  04 50  - 06 50 JOO - 700 5 - 20 121  

12  00 26 - 00 27 310  5 - 20 2 J OJ 19 - OJ 23 600 - 820 'j - ] Cl 5 
04 14 - 04 21  320 5 8 8 OJ 59 - 07 00 150  - 800 5 - 20 182 
04 3 7  - 06 21  300 - 320 5 - 10 105 9 02 44 - 04 29 320 - 700 'j - l() 106 

14 00 29 - 00 46 300 - 3 10 5 18 04 56 - 05 l6 3 5 0  - 750 5 - 10 41  
04 2 9  - 06 24 2 90 - 400 5 - 15 116 06 33  - 06 48 3 50 - 450 5 16 

1 5  03 O l  - 08 36 280 - 3 80 5 - 35  336  10  03  3 1  - 04 18  330 - 750 5 - 20 48 
20 21 - 21 00 300 - 330 5 40 14 00 36 - 00 19 l20 5 - 10 4 
22  18 - 23  20 280 - 300 5 - 1 5  63  01 48 - 01 52  340  - 380 5 - 10 5 

16  01  27 - 03 10 290 - 370 5 - 25  104 02 26 - 02 29 140 5 4 
03 40 - 07 3 3  300 - 400 5 - 30 234 03 12 - 04 JO J lO - 700 5 - 20 79 
22 25  - 22 36 280 - 300 5 - 3 5  12  1 5  O J  4 9  - 03 5 9  410 - 700 5 - 15 11  
23  12  - 2 3  16 300 5 5 16  04 34 - 04 50 3'i0 - 700 5 - 10 1 7  

17 03 48 - 04 31  300  - 380 5 - 10 44 18 02 38 02 44 350 - 4'50 5 7 
18  01  56 - 02 04 300 - 3 10 5 9 20 01 1 2  - 0 1  )8  3lXl - 350 5 - 15  27 

02 JO - 04 22 300 - 380 5 - 10 1 13 21 06 51  - 07 '5 9 100 - 350  5 - 20 69 
04 54 - 05 30 300 - 360 5 - 10 3 7  2 2  03 21 - 03 26 )00 - l40 5 6 

20 00 47 - 01 32  300 - 350 5 - 40 46 20  39  - 21  27 300 - 150 5 - 20  49 
04 34 - 06 18 300 - 350  5 - 10 105 22 12 - 23 24 JOO - V iO  5 - 10 73 

20-21 2 1  24 - 00 13 JOO '370 5 170 23 00 50 - 01 50  2 90 - 470 5 - 40 61  
21  02  29  - 02  5 5  3 0 0  - 350  5 - 15 27  03 35  - 05 12 280 - )50  5 - 15  98 

04 03 - 04 41  300 - 370 5 3 9  05 2 1  - 05 27 3 60 5 7 
22  02 24 - 02 28 320 5 - 10 5 06 2 1  - 06 44 300 - J l() 5 - 10 24 

02 41 - O J  1 1  3 0 0  - 3 80 5 - 15 3 1  07 17 - 07 3 l 270 - 350 5 17 
03 2 3  - 03 29 300 - 360 5 7 08 Cl] - 08 29 3 20 - 360 5 - JO 2 9  
04 46 - 04 54 'lOO 5 9 18 05 - 19 48 JOO - 370 5 - 10 104 
22 34  - 22  56 350  - 380 5 23  20 05 21  05  JOO - 430  5 - 3 5  6 1  

2 3  03 56 - 05 07 300 - 800 5 - 3 5  7 2  2 2  02 - 23  45 270 - 400 5 - 3 5  104 
25  03 29 - 03 32  330 - 420 5 - 10 4 24 02 28 - 02 48 270 - 370 'j - 10 21  

03 38 - 05 21  300  - 440 5 - 15  104 m 1 1  - 04 02 280 - 16() 52 
06 21 - 06 37 320 - 360 5 - 10 17 04 30 - 04 37 100 - 3 30 8 

- 1 3 -



Date T ime interval Range (km) Inten s i  t:v (dB)  

Aug . 24  06 12 - 06 21 3 00 - 3 70 5 
06 35  - 06 40 300 5 
06 57 - 07 14 2 70 - 340 5 
07 4 3 - 07 48 3 10 - 340  5 
08 26 - 08 32  300 - 350 5 - 10 

21 57 - 2 2  09 300 - 350 5 
2 3  1 5  - 2 3  18 JOO - 320  'i - l lJ 

2 )  3 2  - 2 3  5 6  300 - 470 5 - 15 
25 0 1  04 - 02 18 280 - 350 5 - 40 

04 25 - 09 00 280 - 350 5 - 25  
19 31 - 19 5 3 3 00 - 3 60 5 
2 3  11 - 2 3  2 1  2 8 0  - 300 5 

26 en 00 - 04 2 6  2 8 0  - 450 5 - 20 
05 18 - 05 42 290 - 140 5 - 10 
06 28 - 06 37 3 30 - no 5 
06 5:2  - 07  1 5  J OO - 330 5 
07 44 - 08 35 3 00 - 360 5 - l() 

28 02 07 - 08 27 280 - ) 60 5 - 25 
1 8  02 - 18 56 3 00 - 160 5 
1 9  1 0  - 22 31  3 00 - 350  5 

29  00 34 - 04 58 280 - 370 5 - 25  
05  14 - 05 18 3 00 - , 3 () 5 
05  3 4  - 06 OJ JOO - 150  5 - 10 
2 1  20 - 2 1  4 3  3 00 - 120  5 
2 3  05 - 2 3  1 1  3 )0 5 

30 0 1  59  - 02 2 2  280 - D O  5 - 15 
07 09 - 08 28 300 - 3 3 0  5 - 10 
2 3  1 5  - 2 3  2 9  300 - 3 3 0  5 

3 1  02 26 - 04 22  2 90 - 370 5 - 10 
05 05 - 05 13 3 00 - 360 5 
06 01 - 07 46 300 - 380 5 - 10 

Sep .  1 04 54 - 05 04 300 5 
3 01 11 - 02 2 3  2 70 - 370 5 - 20 
4 00 17 - 01 24 280 - 360 5 - 15 

03 46 - 05 13  l ()(J - 3 30 'j - 15 
5 02  5 1  - 03 55 2 90 - 370 '> - 10 

04 07 - 05 34  300 - 370 5 
06 18 - 07 28 300 - 360 5 - 15 
23 27 - 23 47 280 - 350 5 

Total  
t ime ( m )  

10 
6 

18 
6 
7 

l l  

4 
25  
75 

276 
21 
1 1  
87 
25  
10 
24 
52  

381 
5 5 

202 
265 

5 
30  
24  
7 
24 

80 
15 

ll7 

9 

106 

11 
73 
68 
88 
65 
88 
71 
2 1  

DatP Time> interval Range (km) 

S e p .  6 04 lO - 06 4 1  300 - 350 
1 '1 0 1  - 2 0  06 120 - 370 

7 06 3 1  - 08 10 300 - 360 
8 00 04 - <XJ 14 320  - 380 

00 27  - 00 37 320 - 400 
9 l 'I 4 3  - ] ') 46 JOO - 320  

22  44 - 22 4 7  310 
lJ- 1 0  22  49 - 0 1  Ol 270 - 3 90 

10 0 1  47 - 02 29 300 - 360 
05 1 7  - 05 2 2  300 
-- 02 - 2 2  4 3  2 90 - 360 

11 03 12 - 06 25 280 - 400 
07 27 - 07 56 JOO - 3 2 0  

12 01 3 () - 01 41  310  - 350  
0 3  l 'J - Ol 22  l 'J O  - 4 10  

03 l l  - OS 07 290 - 3 50 
l l  21 n - 21 JO  )()() - 320 

-" l l  - 23  16  .2 ()() - 360 
14 OJ 47 - 0 1  50 no 

O l  2 1  - O J  2 5  300 - 350 
O J  10 - 01 42  lOO - 140 
06 26 - 06 lU 120 

1 5  <M lil - (),j 49 330  
20 r,7 - 21 ()() J l l) 

1 6  01 2'1 - 03 3 ,  3 00 - 400 
04 32 - 05 27 300 - 360 
05 58 - 07 lb 300 - 350  
07 51 - 09 ()() 300 - 370 

1 7  0 1  27 - 01 44 650 - 670 
03 08 - 04 2 9  300 - 900 
06 09 - 06 17 100 - 3 50 
07 15 - 08 07 300 - 370 

18 00 51 - 00 5(, 300 - 3 60 
O J  00 - 03 03 310 - 3 5 0  
05 JO - 05 31 2 90 - '320  
05  34  - 05  4 "l 300 - 3 )() 

20 00 40 - 00 5 1  3 30 - 900 
O l 1 5 - 03 2 0 J 00 - 3 80 
03 41, - 04 10 300 - 330  
05 18 - 05 2 6  3 10 - 380 

- 1 4 -

Intensity (dB)  Tote  1 
time ( m )  

5 1 32 
5 66 
5 98 

5 1 1  
5 - 10 11 

5 4 
5 4 

5 - 15 13 5 
5 - J O  43  

5 6 

I 
5 - 15 42 
5 - 20 194 

5 30 
5 3 

5 - 1 0  4 

5 - 10 97 
5 9 

5 - ]() 44 
'j 4 
5 5 
5 13 
5 5 

5 12  
5 4 

5 - 40 125 
5 - lO 56 
5 - 10 n 

5 - 10 70 
5 18 
5 82 
5 9 

5 - 10 5 3  
5 - 10 6 

5 4 
5 4 
5 10 

12 
5 - 10 

25  



Date T i mP interval Runge ( km ) I ntens ity (dB) Total 
time (m ) Date TimP interval Range ( km ) l n tens i ty ( dB )  T n ta. I 

1 1 rmi I m ) 

Sep. 22 22 46 - :n 14 J IXJ - l50 5 - 1 0  29  O c t .  1 02 37 - 02 5 )  ] J I) - 600 - 10 19 
23 00 09 - 00 1 6  J JO  - 480 5 - 10 8 0 3  l l  - 08 r,4 30i l  - 700 - 20 124 

Oil 52 - OJ 50 3CXJ - 5 10 5 - ; 5  179  4 01 49 - 01 5 3 140  - 8'30 - 15 
04 22  - 09 00 :mo - 450 5 - 20 280 02 25 - 02 l2 451) - 600 5 - 10 
1 8  0 5  - 1 8  12  300 - 340 5 - llJ 8 21 37 - 2 l  'i 2  1 :�o - 400 16  
18 28 - 1 8  3 1  L�O - }50 5 4 21 06 - 2 1  1 2  2 ()0 - V i O  10 

20 12 - 20 n HO - 3 80 5 - l() 2 2  02 21 - �)2 50 .280 - 5 S O  - ]I) 30  
24 00 52 - 04 1 5  280 - 650 5 - 20 204 03 4 3 - 04 34 L� / J  - JHO 52 

06 O l  - 08 1 2  1 00 - 4°JO 5 - 1 5  I J2  01 5 J 06 OJ ) "J U  - l7() 
1 8  0 9  - 19 J3 320 - 1 50 5 - 10  65 02 11) - 02 1 8  1:20 - lYU 5 - 10 
19 3 1  - 20 J3 3 CXJ - 450 5 - ] () 63 02 4 3 - O J  04 3 30 - 450 " '  

25 00 08 - 01 5 3 3 10 - 750 5 - 40 1 06 03 4 ,  - 04 09 ) I IJ - HO LO  2'i 
02 04 - 02 16 l 5U  - 450 i 5 - 1 5  13 05 27 - 05 4 1  1 50  15  
02  39  - 02 42 350 5 - JO 4 05 56 - 06 en 170 
04 08 - 04 1 6  460 5 - 10  9 06 08 - 06 1 9  j\(J - 170 1 2  

25-26 21 25 - 01 47 1 00 - 820 5 - 40 143 02 I)() - 02 09 100 160 1 () 

26 02 20 - 02 2 l 3 80 5 4 0:2 27 - 02 V i  _}')() 

02 27 - 02 39  J OO - 500 5 - J O  13 03 l7 - 01 26 120 - 160 10 

0'3 OJ - 03 1 1  4 20 - 60(1 5 1 1  03 )2 - 03  59  160 
05 5 J - 06 21 } 3 0  - 600 5 - 20 29 9-10 2 3  0 9  - IXJ 27 2SO - 480 - 40 7'l 

18 0, - 20 46 3 50 - 470 5 - 10 1 64 10 00 59 - 02 Ob 300 1 80 10 68 
27 18 02 - I 9 j 5 ;50 - 450 5 74 02 36 - 02 5 'l 2qo - )60 - J O  24 
28 02 34 - 03 3 1  3 J O  - 7lXJ 'i - 20 5 8  O J  21 - 03 27 120 - 1 60 
29 04 46 - O'i 4 5  3 2 0  - 720 5 - JO  60 O J  19  - Ill 4 1  1 Hl - ·no 

06 1 3  - 06 23 ) 60 - 470 5 1 1  04 06 - 04 l6 - 160 l l  
30  01 5 I - 02 23 3 'i0 - 7 30 5 - 1 0  3 1 O'i 0 1  - 05 1 2  29() - 170 1 2  

02 52 - OJ  13 3 50 780 5 - 10 22 05 Jq  - 05 45 1 1 () 340 
03 26 - OJ 29 700 - 800 5 4 05 5 1  - 05 57 JOO - l 50  

06 ,HJ 08 OY 3110 - 160 - 10 90 
Oct .  1 01 4 1  - O J  3 4  3 3 0  - 460 5 - 1 5 1 14 l 8  J l - 1 9  1 4  ],II) - 370 5 - 10 42 

04 41 - 06 1 6  3 30 - 450 5 - 10 96 21 3 5  2 )  37 170 1 0  
l-2 2J 04 - 00 3 3  7 5 0  - 850 5 90 10-11 23 41 - O l  56 11KJ - 450 - 1 5  256 

2 01 00 - 01 06 450 5 7 12 02 21 - 02 56 1 10 - 450 5 - 10 34 
O l  5 0  - 01 57  350 - 6CO 5 - 10  8 03 25 - 0 3  11 l'iO 
03 r,7 - 04 Ul  3 5 0  - 460 5 5 03 46 - en 58 1 40 '\60 1) 
04 29 - 04 1 5  430 - 460 5 - 10 7 07 27 - 08 18  JOO - 420 5 - 11) 72 
07 43 - 09 5 3 3 20 - 700 5 - 20 13 1 13 01  20 - 01 27 )()() - 140 
22 JO - 22 19 350 - 450 5 - 20 10 0 1  5 2  06 28 2KO - 4'i0 5 - 1 5  277 

2 )  0 2  - 2J 17 370 - 730 5 - 15 1 6  13-14 2 .1 44  - (J [ ( ) ]  120 - 450 C, - 10 78 
3 01 44 - 02 12 3 50 - 630 5 - 10 29 14 01 li, - [)] l 9  l 3 0  - J O  

-1 5-



interval Range (km) Intensity ( dB )  Total 
Dale Time time (m) 

Date Time interval Range ( km) Intensity (dB)  Tota.I 
time ( m )  

Oct . 15 04 03 - 05 15 3 00 - 380 5 73 Nov. 8 02 03 - 02 1 3  3 3 0  - 450 5 ll 

16 22 5 1  - 23 03 3 00 - 640 5 - 10 12 14 01 1 6  - 01 19 350 5 4 

16- 1 7  2 3  18 - 00 26 2 90 - 450 5 - 20 69 21 03 55  - 06 30 JOO - 410 5 - 10 156 

17 01 08 - 01 3 9  280 - 600 5 - 15 3 2  22  20 - 22 43 3 00 - 500 5 - 15 24 

04 18 - 07 2 9  2 7 0  - 450 5 - 20 192 22  00 01 - 00 5 1  JOO - 470 5 - 25 51 

20 56 - 21 02 3 2 0  - 380 5 - 10 7 01 45 - 01 5 3  330 - 360 5 9 

2 2  J 7  - 2 3  05  2 90 - 360 5 - 2 5  29  24 21  44 - 22  J9  JOO - 380 5 - 1 5  56  

18 00 06 - 00 11 3 10 - 140 5 6 25  00 10 - 01 0 1  290 - 600 5 - 35  52 

01 1 5  - 01 3 1  2 90 - 500 5 - 2 5  1 7  02 37  - 02 �] 320 - J80 5 17 

03 39 - 03 43 140 5 5 03 45 - 04 1 4  1 2 0  - J80 5 - 1 0  30  

19 01 34 - 01  49 3 3 0  - 380 5 - 10 16 06 06 - 06 53 3 00 - 470 5 48 

02 17 - 03 07 3 2 0  - 150 5 - 10 'i l  1 8  02 - 18 35 3 3 0  - 360 5 34 

08 34 - 08 5 1  3 30 - 360 5 - 1 0  18 2 3  08 - 2J 1 9  3 10 - 470 5 - 10 12 

08 55 - 09 00 320 - l50 5 6 25-26 23 J9 - 00 13 300 - 430 5 35  

20  07 16 - 07 56 3 00 - 450 5 - 10 41 

21 02 15 - 02 19 320 - 350 5 5 

2 6  02 50 - 02 'i4 360 - 430 

I 

5 5 

03 10 - 03 45 3 00 - 350  5 J6 

02 47 - 03 05 3 2 0  - 450 5 - 10 l ') 06 55 - 07 02 330  5 8 

04 03 - 04 15 3 10 - 160 5 - 10 13 07 17 - 07 3 2  300 - 350  5 16 

04 50 - 05 01 3 2 0  - 360 5 12  

2 1  20 - 21 24 3 5 0  5 5 Dec. 3 21 00 - 22  25  3 00 - 450 5 86 

22 37  - 22 47 320 - 380 5 1 1  4 0 1  3 5  - 01 45 300 - 390 5 - 1 0  11 

2 3  07 - 23  2 1  3 0 0  - 360 5 - 10 15 02 47 - 02 52 300 - 430 5 6 

2 2  00 55  - 01 07 3 50 - 430 5 - 15 13  04 22 - 04 29 300 5 8 

01 20 - 01 29  350  5 1 0  18 l7 - 20 13 lOO - 450 5 - 10 97 

02 08 - 04 44 3 00 - 450 5 157  5 00 5 2  - 01 24 3 00 - 800 5 - 1 5  33 
05 3 9  - 05 50 3 00 - 3 5 0  '5 1 2  03 26 - 03 3 9  3 3 0  - 450 5 14 

07 40 - 07 49 300 - 3 5 0  5 10 04 44 - 05 12 300 - 450 5 2 9  

2 3  ()() 21 - 00 3 3  3 2 0  - 340 5 13 07 02 - 07 06 320 - 350  5 5 

24 07 17 - 08 22 J20 - 370 5 66 6 00 19 - 00 34 3 00 - 450 5 - 2 5  16 

27 22 36 - 22 39 3 00 - 380 5 - 15 4 OJ 05 - 01 3 9  JOO - 450 5 - 2 5  J 5 

28 22  00 - 22  04 350 5 - 10 5 02 27 - 02 42 2 5 0  - 450 5 - 30 16  

2 9  04 55 - 06 5 3  2 8 0  - 450 5 - 10 119 05 51 - 06 45 320 - 3 50 5 5 5  

08 19 - 08 36 320 - '70 5 18 08 0 1  - 08 35  2SO - 380 5 35 
3 1  00 16 - 00 3 8  3 3 0  - 3 5 0  5 2 3  8 05 48 - 06 36 300 - 350  5 49 

04 28 - 04 34 340 5 - 10 7 9 05 03  - 05 2 9  300 - 350  5 2 7  

06 14 - 09 00 3 00  - 460 5 - 15 167 07 11 - 07 2 5  320 - 370 5 15 

18 16 - 18 58 320 - 350  5 43 

N ov. 5 2 3  5 1  - 2') 54 340 5 - 10 4 19 02 - 19 39 350 5 38 

6 01 16 - 01 07 300 - 430 5 - 10 9 2  2 0  41 - 2 ]  42 300 - 3 50 5 62 

7 0 1  16  - 01 5 9  3 00 - 350  5 24 10 00 06 - 02 29 300 - 680 5 - 15 144 

- 1 6 -



Date Time interval Range ( km )  Inten s i ty (dB ) Total 
time (m ) Date Time interval Range (km) Inten s i ty (dB ) Total 

time (m ) 

Dec . 10 04 5 4  - 0 5  02 JOO - 350 5 9 Dec. 23 06 38 - 06 47 300 - 320 5 10 

1 1  02 1 6  - 03 28 300 - 450 5 - 10 73 1974 

04 30 - 04 34 400 - 470 5 - 10  5 Jan. 2 03 43 - 04 08 270 - 330 5 - 15 26 

13  06 29 - 07 11 '300 - 450 5 - 10 43 3 07 16 - 07 26 280 - 300 5 - 10 1 1  
17 07 29 - 08 10 300 - 350 5 42 4 02 42 - 03 22 260 - 290 5 - 10 41 

19 20 47 - 21 10 280 - 370 5 24 22 44 - 22 5 5  260 - 300 5 1 2  

20 06 52 - 08 07 280 - 410 5 76 5 03 31 - 03 37 270 - 400 5 - 15 7 

1 9  2 0  - 2 0  04 250 - 450 5 45 03 54 - 03 5 8  270 - 400 5 - 1 5  5 

21 19 47 - 20 08 300 - 350 5 - 25 22 05 46 05 52 )()0 5 - 10 7 

22 03 - 22 06 3 5 0  5 4 08 05  - 08 49 300 5 - 10 45 

22 00 41 - 00 5 1  300 - 5 50 5 - 10 1 1  6 0 1  58 - 02 03 260 - 290 5 - 10  6 

04 02 - 04 28 300 - 450 5 - 10 27 02 52 - 02 57 240 - 2 90 5 - 10 6 

23 01 1 5  - 0 1  1 9  270 - 400 5 - 10 5 0 3  0 6  - 0 3  19 260 400 5 - 10 14 

0 1  3 3  - 0 1  3 6  300 800 5 - 10  4 07 31 - 07 36 270 - ,oo 5 - 1 0  6 

02 0 1  - 02 17 300 - 430 5 - 10 1 7  8 20 41 - 2 1  32 200 - 300 5 - 10 52 

OJ 07 - 03 13 310 5 7 10 07 31  - 08 51 260 - 300 5 - 20 81 

05 39 - 05 41 )20 5 3 

-1 7-
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45• uciT .llLRIDIAN THIE 

F ig .  l ( b ) March 1973 

Not e :  Nd and Nh denot e daily and hourly occurrence frequencies , 
togther with the auroral echo int ensity indices  1 ,  2 ,  and 
3 ,  in the rel evant month , respect ively . 
Index 1 � Index 2 � Index 3 llffl 
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F ig .  l ( c )  

Note :  

Day IN HOUR 

N N N N 

Apr il  1973 Fig . l ( d )  May 1973 

Nd and Nh denote  daily and hourly occurrence frequencies , 
t ogther with the auroral echo intensity indices 1 ,  2 ,  and 
3 ,  in the relevant month , respectively . 
Index 1 � Index 2 � Index 3-

'n 
to /,_O TO 

Nd 
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F ig .  1 ( e )  June 1973 
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Fig . l ( f )  July 1973 

Note : Nd and Nh denot e daily and hourly occurrence frequencies , 
togther with the auroral echo intensity indice s  1 ,  2 ,  and 
3 ,  in the relevant month , respectively . 
Index 1 � Index 2 � Index 3 ffl 
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F ig .  1 ( g )  August 1973 

Day EAST MERIDIAN TDIE IN HOUR 

% 

F ig .  l ( h ) September 

Note :  Nd and Nh denote  daily and hourly occurrence frequencies , 
togther with the auroral echo intensity indices 1 ,  2 ,  and 
3 ,  in the relevant month , respectively . 
Index 1� Index 2 � Index 3 m 
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Fig . 1 (  i )  Oc tobe r 1973 Fig . 1 ( j )  November 1973 

Not e :  Nd and Nh denote daily and hourly occurrence frequencies , 
togther with the auroral echo intensity indic es 1 ,  2 ,  and 
3 ,  in the rel evant month , respectively .  
Index 1 � Index 2 � Index 3 ffl 
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F ig .  l ( k )  Dec ember 1 973 F ig . 1 ( 1 ) January 1 974 

Not e : Nd and Nh denot e daily and hourly occurrence frequencies , 
togther with the auroral echo intensity indices  1 ,  2 ,  and 
3 ,  in the relevant month , respectively . 
Index 1 � Index 2� Index 3 � 

Nd 


