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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 March to December 1972, with the form of
A-scope display on the 35mm film, are deposited in the Radio Research Laborbtories.
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,

Takyo 184, Japan

2. Location

Syowa Station

Geographic Geomagnetic
Latitude Longitude Latitude Longitude
69°00° S 39°35"E 69.6°S 77.1°E
3. Observers
Susumu ISOZAKI (Radio Research Laboratories)
Shigeru MIYAZAKI (Radio Research Laboratories)

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 geomagnetic field at Syowa Station was
45°50" in 1970.
The observation was continuously made at interval of 18:00 to 09:00 L.T. (45°
E.M.T.=U.T. + 3hours) every day.
Characteristics of the equipments are as follows:
Antenna Rotatable 2 stacks of 8-element Yagi
Gain: 13.6 dB (in common with transmission and
reception)
Polarization: horizontal
Main equipments Frequency: 112.2 MHz
Transmission power: ~ 20 kW (peak)
Pulse width : 50~100x 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° E.M.T.) are shown in Table 1 and Table 2, respectively.
The appearance of radio aurora is expressed by range and intensity of echo.
The intensity of echoes is expressed by the maximum and minimum signal level in dB

during the observation.

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.

_2_



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 . no echoes
= :

Index 1 1dB ~10 dB

Index 2 ~____ : 11dB~20dB

Index 3

more than 20 dB

N : no observation



Table 1. Time interval of operation of auroral rader at Syowa Station in 1972.

Observing time interval (45°E.M.T.) Tota.l Observing time interval (45°E.M.T.) Tota‘l

Date .obse.rvmg Date Vobs.ervmg

Starting Ending | Starting Ending | time interval Starting Ending | Starting Ending [time interval
time time time time (h.m.) time time time time (h. m.)
1972 Mar.

Feb. 24| 00 00 — 08 59 18 00 — 23 59 15 00
2 18 00 — 23 59 6 00 25| 00 00 — 08 59 18 00 — 23 59 15 00
3 0C 00 — 08 26 18 18 — 23 59 14 09 26| 00 00 — 08 59 18 00 — 23 59 15 00
4 00 00 -- 08 59 22 55 — 23 59 10 05 27| 00 00 — 08 59 18 00 — 23 59 15 00
5| 0000 — 0239 2 40 28| 00 00 — 08 59 18 00 — 23 59 15 00
6 18 02 — 23 59 5 58 29| 00 00 — 08 59 18 00 — 23 59 15 00
7 00 00 — 08 59 18 00 — 23 59 15 00 30| 00 00 — 08 59 18 00 — 23 59 15 00
8 00 00 — 08 45 18 00 — 23 59 14 46 31| 00 00 — 08 59 18 56 — 23 59 14 04
9| 0000 — 08 59 18 00 — 18 06 14 57 Apr.

18 10 — 23 59 1 00 00 - 08 59 18 00 — 23 59 15 00
10| 00 00 — 08 59 18 02 — 23 59 14 58 2 00 00 — 08 59 18 00 — 23 59 15 00
11| 00 00 — 07 24 20 01 — 23 59 12 26 3 00 00 — 08 59 18 00 — 23 59 15 00
07 46 — 08 46 4 00 00 — 08 59 18 00 — 23 59 15 00
12| 00 00 — 08 59 20 41 — 23 59 12 19 5 00 00 — 08 59 18 01 — 23 59 14 59
13| 00 00 — 08 59 18 00 — 23 59 15 00 6 00 00 — 08 41 8 42
14| 00 00 — 08 59 18 01 — 23 59 15 00 7 01 06 — 01 40 18 23 — 23 59 13 18
15( 00 00 — 08 59 18 03 — 18 05 14 51 01 49 — 08 54
18 12 — 23 59 8 | 0000 — 08 59 18 00 — 23 59 15 00
16 ( 00 00 — 08 59 18 00 -- 23 59 15 00 9 00 00 — 08 59 18 00 — 23 59 15 00
17| 00 00 — 08 49 1809 — 18 21 | 14 39 10 [ 00 00 — 08 59 18 00 — 23 59 15 00
18 24 — 23 59 11| 00 00 — 08 59 18 04 — 23 59 14 56
18| 00 00 — 08 59 18 00 — 23 59 15 00 12| 00 00 — 08 59 18 00 — 23 59 15 00
19| 0000 — 08 53 18 52 — 19 30 939 13| 00 00 — 08 59 18 01 — 23 59 14 59
2354 — 2359 14| 00'00 — 08 59 18 00 — 23 59 15 00
20| 00 00 — 08 59 9 00 15| 00 00 — 08 59 18 00 — 19 51 10 52
Mar. 16 [ 03 03 — 07 47 4 45
14 18 06 — 18 11 5 50 17| 03 50 — 05 48 10 55
18 16 — 23 59 06 01 — 08 56 18 00 — 23 59
15 00 00 — 08 59 18 00 — 23 59 15 00 18| 00 00 - 08 59 18 00 — 23 59 15 00
16 | 00 00 — 08 59 18 03 — 23 59 14 57 19| 00 00 — 08 59 18 00 — 23 59 15 00
17| 00 00 — 08 59 18 00 — 23 59 15 00 20| 00 00 — 08 59 18 00 — 23 59 15 00
18| 00 00 — 08 59 18 06 — 23 59 15 00 21| 00 00 — 08 59 18 01 — 23 59 14 59
19| 00 00 — 08 59 18 00 — 23 59 15 00 22| 00 00 — 08 59 18 00 — 23 59 15 00
20| 00 00 — 08 59 18 00 — 23 59 15 00 23| 00 00 — 07 50 18 00 — 23 59 13 50
21| 00 00 — 08 59 18 00 — 23 59 15 00 24| 00 00 — 08 56 18 00 — 23 59 14 57
22| 00 00 — 08 59 18 12 — 23 59 14 48 25| 00 00 — 08 59 18 00 — 23 59 15 00
23| 00 00 — 08 59 18 00 — 23 59 15 00 26| 00 00 — 08 59 18 00 — 23 59 15 00




Observing time interval (45°E.M.T.) Total Observing time interval (45°E.M.T.) Total
Date .obs.erving Date observing
Starting Ending | Starting Ending | time interval Starting Ending | Starting Ending |time interval
time time time time (h.m.) time time time time (h.m.)
Apr. May
271 00 00 — 08 49 18 00 — 23 59 14 50 23 00 00 — 08 59 18 01 — 23 59 14 59
281 00 00 — 08 59 18 00 — 23 59 15 00 24 00 00 — 08 59 18 00 — 23 59 15 00
29| 00 00 — 08 59 23 30 25 00 00 — 08 59 23 00 — 23 59 10 00
09 29 - 09 31 26 00 00 — 08 59 18 00 — 23 59 15 00
09 33 — 23 59 27 00 00 — 08 59 18 00 — 23 59 15 00
30 00 00 — 12 00 18 00 — 23 59 18 00 28| 00 00 — 08 59 18 02 — 23 59 14 58
May 29 ] 00 00 — 08 59 16 51 — 23 59 16 09
1 00 00 — 08 59 18 00 — 23 59 15 00 30} 00 00 — 09 24 18 00 — 23 59 15 25
2 00 00 — 09 05 18 00 — 23 59 15 06 31 00 00 — 08 59 18 00 — 23 59 15 00
3 00 00 — 08 59 18 00 — 23 59 15 00 June
4 00 00 — 08 59 18 00 — 23 59 15 00 1 00 00 — 08 59 18 08 — 23 59 14 52
5 00 00 —- 08 59 18 00 - 23 59 15 00 2 00 00 — 08 59 18 01 — 23 59 14 59
6 00 00 — 08 59 18 00 — 23 59 15 00 3 00 00 — 08 59 18 00 — 23 59 15 00
7 00 00 — 08 59 18 00 — 23 59 15 00 4 00 00 — 08 59 18 00 — 23 59 15 00
8 00 00 — 08 59 18 00 — 23 59 15 00 5 00 00 — 08 59 18 00 — 23 59 15 00
9 00 00 — 08 59 18 00 — 23 59 15 00 6 00 00 — 08 59 18 00 — 23 59 15 00
10 | 00 00 — 08 59 18 00 — 18 31 14 53 7 00 00 — 08 59 18 00 — 23 59 15 00
18 33 — 18 35 8 00 00 — 08 59 18 00 — 23 59 15 00
18 37 — 19 02 9 00 00 — 08 59 18 00 — 23 59 15 00
19 04 — 19 19 10 00 00 — 08 59 18 00 — 23 59 15 00
19 21 — 19 44 11 00 00 — 08 59 18 12 — 23 59 14 48
19 48 — 23 59 12| 00 00 — 08 59 18 00 — 23 59 15 00
11 00 00 — 08 59 18 00 — 23 59 15 00 13| 00 00 — 08 59 18 00 — 23 59 15 00
12 { 00 00 — 08 59 18 04 — 18 14 14 50 14| 00 00 — 08 59 18 00 — 23 59 15 00
18 16 — 18 33 15 00 00 — 08 59 18 00 - 23 59 15 00
18 35 — 18 40 16 ( 00 00 — 00 09 23 03 — 2359 119
18 44 — 18 46 04 38 — 04 49
18 48 — 23 59 171 00 00 — 08 59 18 00 — 23 59 15 00
13| 00 00 — 08 59 18 00 — 19 23 14 59 18| 00 00 — 08 59 18 00 — 23 59 15 00
19 25 — 23 59 19| 00 00 — 08 59 18 01 — 18 07 9 57
14| 00 00 — 08 36 18 00 — 18 08 14 36 18 09 — 18 48
18 11 — 23 59 18 50 — 23 59
15( 00 00 — 08 59 18 00 — 23 59 15 00 20| 00 00 — 08 59 18 02 — 18 07 14 56
16 | 00 00 — 08 59 18 04 — 23 59 14 56 | 1809 — 19 11
17 00 00 — 08 59 18 00 — 23 59 15 00 4 19 13 — 23 59
18| 00 00 — 08 59 18 00 — 23 59 15 00 21| 00 00 — 08 59 18 00 — 18 05 14 59
19 00 00 — 08 59 18 00 — 23 59 15 00 { 18 07 — 23 59
20| 00 00 — 08 59 18 00 — 23 59 15 00 22| 00 00 — 08 59 j 18 00 — 23 59 15 00
21 00 00 — 08 59 18 00 — 23 59 15 00 23| 00 00 — 08 50 ? 18 00 — 23 59 14 50
22 { 00 00 — 08 59 18 00 — 23 59 15 00 24 00 00 — 08 59 ‘ 18 00 — 23 59 15 00




Observing time interval (45°E.M.T.) oh::::ilng Observing time interval (45°E.M.T.) ob::::ilng
Date Starting Ending | Starting Ending time interval Date Starting Ending | Starting Ending time interval
time time time time (h.m.) time ti me time time (h.m.)
June July
25| 00 00 — 08 59 18 00 — 23 59 15 00 19 18 14 — 18 17
26| 00 00 — 08 59 18 00 — 23 59 15 00 18 19 — 18 31
27 00 00 — 08 49 18 00 — 23 59 14 50 18 33 — 18 41
281 00 00 — 08 59 18 00 — 23 59 15 00 18 43 — 23 59
29| 00 00 — 08 59 18 00 — 23 59 15 00 20| 00 00 — 08 59 18 00 — 23 59 15 00
30| 00 00 — 08 59 18 00 — 23 59 15 00 21| 00 00 — 08 59 18 00 — 23 59 15 00
July 22| 00 00 — 08 59 18 01 — 23 59 14 59
1 00 00 — 08 59 18 00 — 19 32 10 32 23] 00 00 — 08 04 18 00 — 23 59 14 05
2 00 29 — 08 59 18 00 — 23 59 14 31 24| 00 00 — 08 59 18 00 — 23 59 15 00
00 00 — 08 59 18 15 — 18 18 14 44 25| 00 00 — 08 59 18 00 — 23 59 15 00
18 20 — 23 59 26| 00 00 — 08 59 18 00 — 23 59 15 00
4 00 00 — 08 59 18 00 — 23 59 15 00 271 00 00 — 08 59 18 00 — 23 59 15 00
5 00 00 — 07 30 18 01 — 23 59 14 29 28| 00 00 — 08 59 18 00 — 23 59 15 00
6 00 00 — 08 59 18 00 — 23 59 15 00 29| 00 00 — 08 59 18 00 — 23 59 15 00
7 00 00 — 08 59 18 00 — 23 33 14 36 30| 00 00 — 08 59 18 00 — 23 59 15 00
23 39 — 23 40 31 00 00 — 08 59 18 00 — 23 59 15 00
8 00 01 — 08 59 18 00 — 20 57 12 31 Aug.
22 44 — 2316 1 00 00 — 08 59 18 00 — 23 59 15 00
9 00 13 — 08 59 18 00 — 23 59 14 47 2 00 00 — 08 59 18 01 — 23 59 14 59
10 00 00 — 08 59 18 00 — 23 59 15 00 3 00 00 — 08 59 18 00 — 23 59 15 00
11 00 00 — 08 59 23 06 — 23 59 9 54 4 00 00 — 08 59 18 00 — 23 59 15 00
12| 00 00 — 08 59 18 00 — 18 09 14 55 5 00 00 — 08 59 18 00 — 23 59 15 00
18 11 — 18 29 6 00 00 — 08 59 18 00 — 23 59 15 30
18 31 — 18 33 11 45 — 12 14
18 35 — 18 57 7 00 00 — 03 13 18 02 — 23 59 14 57
19 00 — 23 59 03 15 — 08 59
13| 00 00 — 01 43 18 00 — 18 07 7 42 8 00 00 — 08 59 18 10 — 23 59 14 50
18 09 — 19 31 9 00 00 — 08 59 18 00 — 23 59 15 00
19 33 — 2359 10| 00 00 — 08 59 18 00 — 23 59 15 00
14| 00 00 — 08 59 18 00 — 18 09 14 56 11| 00 00 — 08 59 18 01 -- 23 59 14 59
18 11 — 18 17 12| 00 00 — 08 59 18 00 — 23 59 15 00
1819 — 18 28 13| 00 00 — 08 59 18 04 — 23 59 14 56
18 30 — 18 36 14} 0000 — 08 59 18 00 — 23 59 15 00
18 38 — 23 59 15{ 00 00 — 08 59 18 00 — 23 59 15 00
15| 00 00 — 08 33 23 57 — 2359 8 37 16} 00 00 — 08 59 18 00 — 18 01 14 59
16§ 00 00 — 08 59 18 02 — 23 59 14 58 18 03 — 23 59
171 00 00 — 06 12 18 00 — 23 59 12 12 17| 00 00 — 08 59 18 00 — 23 58 14 59
18| 00 00 — 08 59 18 04 — 23 59 14 56 18 00 37 — 07 01 18 00 — 18 04 13 18
19| 00 00 — 08 59 18 02 — 18 05 14 49 07 31 — 08 59 18 08 — 18 12
18 07 — 18 08 18 14 — 22 24




Observing time interval (45°E.M.T.) Tota'l Observing time interval (45°E. M. T.) Total
Date observing Date observing
Starting Ending | Starting Ending [time interval Starting Ending |Starting Ending |time interval
time time time time (h.m.) time time time time (h.m.)
Aug. Sep.
18 22 57 — 23 59 9 18 31 — 18 36
19| 00 00 — 01 37 18 00 — 23 59 14 37 18 38 — 23 59
02 01 — 08 59 10 ([ 00 00 — 08 59 18 00 — 23 59 15 00
20| 00 00 — 08 59 18 00 — 23 59 15 00 11 00 00 — 08 59 18 20 — 23 59 14 40
21 00 00 — 08 59 18 00 — 23 59 15 00 12 00 00 — 08 59 18 00 — 23 59 15 00
22| 00 00 — 08 59 18 01 — 18 37 14 57 13 00 00 — 08 59 18 01 — 23 59 14 59
18 39 — 18 54 14| 00 00 — 08 59 18 00 — 23 59 15 00
18 56 — 23 59 15 00 00 — 08 49 18 01 — 23 59 14 49
23| 00 00 — 08 59 18 00 — 23 59 15 00 16 | 00 00 — 08 50 18 00 — 20 41 11 32
24| 00 00 — 08 59 18 01 — 23 59 14 59 17 18 03 — 18 10 5 56
25| 00 00 — 08 59 18 00 — 23 59 15 00 18 12 — 23 59
26 | 00 00 — 08 59 18 00 — 19 10 10 10 18 00 00 — 08 59 18 00 — 23 59 15 00
27 00 10 — 08 59 18 00 — 18 15 14 46 19 00 00 — 08 59 18 00 — 23 59 15 00
18 17 — 18 20 20 ( 00 00 — 08 59 18 00 — 23 59 15 00
18 22 — 18 26 21 00 00 — 08 59 18 00 — 23 59 15 00
18 28 — 18 30 22| 00 00 — 08 59 9 00
18 32 — 23 59 23| 01 32 — 01 41 00 21
28 | 00 00 — 08 59 18 00 — 19 12 10 12 01 43 — 01 44
29| 03 34 — 08 56 5 23 01 46 — 01 54
30| 00 43 — 04 19 18 00 — 23 59 13 55 24| 00 04 — 08 59 18 01 — 23 59 14 55
04 29 — 08 45 25| 00 00 — 08 59 18 00 — 23 59 15 00
31 00 00 — 08 59 18 00 — 23 59 15 00 26 | 00 00 — 08 59 18 00 — 23 59 15 00
Sep. 27 ( 00 00 — 08 59 18 01 — 23 59 14 59
1 00 00 — 08 59 18 00 — 23 59 15 00 28 | 00 00 — 08 59 18 00 — 23 59 15 00
2 00 00 — 08 59 18 00 — 23 59 15 00 29 ( 00 00 — 08 59 18 00 — 23 59 15 00
3 00 00 — 08 59 9 00 30 00 00 — 08 59 18 04 — 23 59 14 56
4 17 59 — 18 09 5 50 Oct
18 12 — 18 14 1 00 00 — 08 59 18 00 — 23 59 15 00
18 20 — 18 22 2 00 00 — 08 59 18 00 — 23 59 15 00
18 25 — 18 27 3 00 00 — 08 59 18 02 — 23 59 14 58
18 29 — 18 43 4 00 00 — 08 59 18 00 — 23 59 15 00
18 45 — 23 59 5 00 00 — 08 59 18 00 — 23 59 15 00
5 00 00 — 00 18 00 18 6 00 00 — 08 59 18 00 — 23 59 15 00
6 23 57 - 23 59 00 O3 7 00 00 — 08 59 18 00 — 23 59 15 00
7 00 00 — 03 49 16 43 — 16 57 11 24 8 00 00 — 08 59 19 21 — 23 59 13 39
03 52 — 04 12 16 59 — 17 01 9 00 00 — 08 59 18 00 — 23 59 15 00
17 05 — 23 59 10| 0000 — 0859 | 18 00 — 20 56 11 56
8 00 00 -- 00 06 18 00 — 23 59 14 14 11 00 07 — 11 59 ; 18 02 — 23 59 17 51
00 53 — 08 59 12| 00 00 — 08 59 18 05 — 23 59 14 55
9 00 00 — 08 05 18 01 — 18 29 14 03 13| 0000 — 09 09 18 03 — 23 59 15 07




Observing time interval (45°E.M.T.) Total Observing time interval (45°E.M.T.) Total
Date 'obs.erving Date .obs.ervmg
Starting Ending | Starting Ending |time interval Starting Ending | Starting Ending |time interval
time time time time (h.m.) time time time time (h. m.)
Oct
14| 00 00 — 10 18 18 00 — 23 59 16 18 Dec.
15| 00 00 — 08 58 18 00 — 23 59 14 59 8 18 03 — 23 59 05 57
16{ 00 00 — 08 58 18 00 — 23 59 14 59 9 00 00 — 08 59 18 00 — 23 59 15 00
17| 00 00 — 08 59 18 00 — 23 59 15 00 10 00 00 — 08 59 18 01 — 23 59 14 59
18| 00 00 — 08 59 18 02 — 23 59 14 58 11 00 00 — 08 59 18 00 — 18 02 14 59
19 00 00 — 08 59 18 00 — 23 59 15 00 18 04 — 23 59
20 00 00 — 08 58 18 00 — 23 59 14 59 12 00 00 — 08 59 18 08 — 23 59 14 52
21| 00 00 — 08 59 18 01 — 23 59 14 59 13} 00 00 — 08 59 18 00 — 23 59 15 00
22| 00 00 — 08 59 18 00 — 23 59 15 00 14 00 00 -- 08 59 18 00 — 23 59 15 00
23| 00 00 — 14 59 18 00 — 23 59 21 00 15 00 00 — 08 59 18 01 — 23 59 14 59
24| 0000 — 03 58 18 00 — 18 03 14 56 16 00 00 — 08 59 17 48 — 23 59 15 12
04 02 — 08 58 18 05 — 23 59 17 0000 — 09 27 | 18 09 — 23 59 15 19
25| 00 00 — 03 09 18 15 — 23 59 08 55 18 00 00 — 08 59 18 00 — 23 59 15 00
26| 00 00 — 08 59 18 01 — 23 59 14 59 19 00 00 — 08 59 18 05 — 23 59 14 55
27| 00 00 — 08 59 18 00 — 23 59 15 00 20 00 00 — 08 59 18 00 — 23 59 15 00
28| 00 00 — 08 59 18 01 — 23 59 14 59 21 00 00 — 08 59 18 00 — 23 59 15 00
29| 00 00 — 08 59 18 01 — 23 59 1* 59 22 00 00 — 08 59 18 01 — 23 59 14 59
30| 00 00 — 08 59 18 00 — 23 59 15 00 23| 00 00 — 08 59 18 00 — 23 59 15 00
31 00 00 — 08 59 09 00 24 00 00 — 08 59 18 00 — 23 59 15 00
Nov 25 00 00 — 08 57 18 04 — 20 31 11 26
15 18 00 — 23 59 06 00 26 18 00 — 18 10 18 12 — 23 59 05 59
16 00 00 — 08 59 18 01 — 23 59 14 59 27 00 00 — 10 27 17 53 — 23 59 16 35
17 00 00 — 08 59 18 00 — 23 59 15 00 28 00 00 — 09 32 18 00 — 23 59 15 33
18 00 00 — 08 59 18 00 — 23 59 15 00 29 00 00 — 08 59 18 00 — 23 59 15 00
19 00 00 — 08 59 18 01 — 23 59 14 53 30 00 00 — 08 59 18 00 — 23 59 15 00
20 00 00 — 08 59 18 02 — 23 59 14 58 31 00 00 — 08 57 18 05 — 23 59 14 53
21 00 00 — 09 22 09 22
22 18 00 — 23 59 06 00
23( 00 00 — 08 57 18 47 — 23 59 14 11
24 00 00 — 08 59 18 02 — 23 59 14 58
25 00 00 — 03 45 05 24
03 47 — 03 54
03 56 — 03 57
03 59 — 04 01
04 03 — 04 06
04 08 — 04 19
04 22 — 04 23
04 25 — 04 29
04 31 — 05 32




Table 2. Appearance of radio aurora at Syowa Station (Time interval in 45° East Meridian Time).

Date Time interval |Range (km)| Intensity (dB) ”,I:‘?:n) Date Time interval | Range (km) | Intensity (dB) m;l‘:t\-':‘)
Mar.

1972 21102 46 — 02 56 | 280 — 380 5 —20 11
Mar. 15| 23 22 — 23 31| 300 — 400 5 10 03 12 — 04 10| 270 — 350 510 59
15-16 | 23 54 - 00 05 | 280 — 350 5 12 22100 36 — 00 41 | 300 — 340 5 6
16 | 03 11 — 04 35( 260 — 410 5 —35 85 00 53 — 01 04 | 280 - 350 5 12
04 42 — 08 01| 270 — 410 | 10 — 40 200 01 15 — 02 13| 250 — 430 5 -15 59

17| 00 24 — 00 38 | 280 — 420 5 - 10 15 02 21 — 02 26 | 280 — 350 5 6
02 30 — 04 03| 250 — 450 | 15 — 25 94 03 35 — 07 35|270 — 430 10 — 35 252

04 25 — 04 39| 270 — 350 5 —10 15 20 27 — 21 44 |270 — 480 5 —-10 78

05 24 — 0558|270 — 350 5 35 23 (00 19 — 00 26 | 280 — 320 5-10 8

06 01 — 06 35| 280 — 350 5 —10 35 00 55 — 01 07 {280 — 350 5-10 13

06 39 — 06 54 | 270 — 400 510 16 01 28 — 01 39270 — 320 5 —10 12

07 28 — 08 23| 270 — 410 | 10 — 25 56 23 38 — 2344|300 — 360 5 —10 7

19 15 — 19 38| 300 — 360 5 24 24100 08 — 00 24 270 — 350 5 — 15 17

22 08 — 22 12| 300 — 360 5 5 00 37 — 00 40 [ 280 - 350 5 4

22 29 — 22 35(270 - 350 5 7 01 35 — 01 50 | 280 — 360 5 - 15 16

23 31 — 23 41| 300 - 360 5 — 10 11 02 26 — 02 36 | 250 — 500 5 11

17-18 | 23 58 — 00 31| 250 — 420 | 10 — 25 34 02 46 — 03 02 | 270 — 410 5 —-10 17
18 | 01 30 — 01 36| 290 — 320 5 - 10 7 03 23 - 03 32270 — 400 5 10
04 17 — 04 24| 270 - 320 5 8 03 39 — 03 56 {270 — 420 5 — 10 18

05 15 — 05 23| 280 — 330 5 9 04 47 — 04 56 | 280 — 350 5 10

05 46 — 07 04| 270 — 420 5 — 15 79 05 12 — 05 18 | 270 -- 350 5 7

07 11 — 07 51| 260 — 420 | 10 — 25 41 06 00 — 08 59 {260 — 420 20 — 40 180

07 57 — 08 17| 290 — 420 | 10 — 20 21 - 19 15 — 21 251270 — 350 5 131

08 20 — 08 42| 260 — 430 | 15 — 35 23 21 47 — 22 121270 — 410 5 26

08 49 — 08 59| 260 -~ 370 | 10 -- 20 11 23 25 — 23 33| 270 — 400 5—-10 9

19 [ 00 56 — 01 00| 300 — 350 5 5 2500 09 — 00 15| 270 — 350 5 7
01 13 - 01 22| 300 — 350 5—-10 10 03 08 — 04 01 | 270 - 360 5 54

03 16 - 05 51| 280 — 420 5~ 15 156 07 46 — 08 07 | 260 — 410 5 — 30 22

20| 00 13 — 00 18( 300 — 410 5 - 10 6 23 45 — 23 55270 — 350 5 11
00 27 — 00 31| 290 — 360 5 --10 5 26100 17 — 00 22 {280 — 400 5 6

02 24 — 02 35| 280 — 350 5 12 01 08 — 01 11 {290 — 330 5 4

02 39 — 02 50| 270 — 350 5 12 01 26 — 01 37 [290 — 360 5 —10 12

02 56 — 03 13| 280 — 360 5 - 15 18 03 29 — 03 59 | 270 -- 410 10 - 30 31

03 17 — 03 22| 280 - 410 5 - 10 5 05 28 — 05 57 | 250 - 400 5 30

03 47 — 04 31| 250 — 460 | 10 — 30 45 06 13 — 07 13200 — 410 10 — 20 61

04 46 — 05 31| 270 — 430 5 — 15 46 22 14 — 22 17 (300 — 330 5 4

05 40 — 05 48| 280 — 350 5 9 2225 — 22 41(270 — 330 10 — 20 17

05 55 — 06 03| 290 - 350 5 9 22 49 — 23 00 | 250 — 450 10 = 20 12




Total

Total

Date Time interval | Range (km) | Intensity (dB) |,;ne (m) Date Time interval | Range (km) | Intensity (dB) [ime (m)
Mar 26 | 23 36 — 23 48 | 260 420 5 13 Mat‘.31 03 48 — 03 57 270 — 320 5 10
26-27 | 23 51 — 00 09 | 250 410 5 19 04 40 — 04 54 [ 260 — 420 10 — 15 15
27100 14 — 00 22 | 280 370 5 — 20 9 04 59 — 05 56 | 260 — 430 5 58
00 30 — 01 20 | 270 410 15 — 40 52 06 30 — 08 19 | 270 — 420 10 — 35 110
01 34 — 01 52 (280 410 5 — 10 19 08 27 — 08 45 (280 — 410 5 19
02 02 — 02 22 | 280 450 25 — 40 21 08 50 — 08 59 | 280 -- 370 5 10
02 26 — 02 34 | 350 430 5 9 21 04 — 21 20 | 280 - 410 5 17
03 24 — 07 46 | 200 550 15 — 40 263 22 12 — 22 22| 280 — 420 10 — 15 11
08 13 — 08 32 | 280 — 410 10 — 20 20 Apr.
22 56 - 23 17 | 290 410 10 — 15 22 1 (0103 - 01 26270 — 420 5 — 15 24
28 100 19 — 00 52 | 290 510 10 — 15 34 03 23 — 03 30 290 — 430 5 — 15 8
01 11 — 01 24 | 300 410 5 — 10 14 04 21 — 04 30 (330 — 410 5 10
01 30 — 01 40 | 250 420 10 - 20 11 04 35 — 04 47 300 —~ 410 5 13
01 43 — 01 48 | 300 — 420 5 — 10 6 05 41 — 05 46 [ 350 — 410 5 6
02 00 — 02 18 | 270 - 420 10 — 20 19 06 25 — 06 29 | 300 — 410 10 — 15 5
02 21 — 02 47 | 260 450 20 — 40 27 21 05 — 21 23 (260 — 440 5 19
04 06 — 05 04 | 280 400 5 — 15 59 2 /0055 — 02 31250 — 600 20 — 40 97
05 27 -- 05 39 | 250 — 420 5 - 10 13 02 41 — 03 02 [ 280 - 400 5 22
05 45 — 05 49 | 260 410 5 5 05 03 ~ 05 10 [ 280 — 410 5 — 10 8
05 52 — 05 57 | 350 430 10 — 15 6 05 15 — 06 39 | 250 ~ 410 10 — 30 85
06 02 — 06 22 | 270 410 10 — 35 21 07 57 — 08 24 | 270 — 420 20 — 40 28
06 37 — 07 04 | 270 -- 410 5 — 25 28 3 /0331 ~ 0410|280 — 400 5 40
07 34 -- 07 39 [ 270 400 10 — 25 6 4 |01 04 - 0112|290 — 320 5 9
29 |18 22 — 22 06 | 200 400 5 — 10 225 0115 — 01 22 |280 — 360 5 8
22 57 — 23 01 | 270 320 5 5 03 01 -~ 03 12270 — 350 5 12
23 16 — 23 49 | 250 400 5 — 20 34 03 21 — 03 25 | 280 — 330 5 5
29-30 |23 53 — 00 10 | 260 400 10 — 30 18 04 28 — 04 28 [ 300 — 330 5 6
30|00 21 — 00 27 | 270 - 360 5 7 05 24 — 0531|270 — 350 5 8
00 47 — 00 53 | 290 320 5 7 06 04 — 06 12 | 270 -- 350 5 9
00 58 — 01 01 | 290 330 5 4 06 37 — 07 09 | 270 — 370 5 33
01 23 - 01 29 |290 — 330 5 7 20 14 — 21 03| 270 — 350 5 50
02 27 — 02 49 | 290 350 5 — 10 23 21 12 — 22 57| 270 — 410 5 - 10 106
02 57 — 03 00 290 — 350 5 4 510739 — 0818|270 — 410 10 — 20 40
03 24 — 04 23 | 240 410 10 — 35 60 8 | 0122 — 0125|280 — 350 5 4
04 30 — 08 59 [ 200 410 10 — 40 270 01 48 — 01 52300 — 350 5 5
18 00 — 18 35230 400 5 +36 20 38 - 2102|250 — 370 5 ; 25
| 18 44 21 17 | 250 400 5 — 10 154 9 (0245 — 0317|250 — 370 5 — 15 33
121 21 — 21 29 | 240 340 5 9 03 37 — 03 53| 260 — 350 5 — 10 17
21 41 - 21 49250 320 5 9 10| 22 25 — 23 37| 300 -- 330 5 73
23 46 - 23 56 | 270 350 5 —20 11 11|04 52 — 05 04 | 300 — 340 5 13
31|02 56 — 03 L4 270 350 5 19 06 27 — 07 06 | 260 — 350 5 —10 40
03 19 — 03 34| 250 350 5 16 12| 00 22 — 00 34| 300 — 330 5 13




Date Time interval | Range (km) [ Intensity (dB) nz::.(nm) Date Time interval | Range (km)| Intensity (dB) .;nr?'(',',,)
Apr. Apr.
12 ({00 58 — 01 08 | 240 — 350 5 11 22 (2316 — 2324|270 — 310 5 9
01 19 — 02 31270 — 400 5 —15 73 22-23 [ 23 57 — 00 09 | 300 — 360 5 -10 13
03 02 — 03 08| 280 — 360 5 7 232215 — 22 59 (300 -- 340 5 45
03 33 — 03 38 (280 - 330 5 6 27102 04 — 0215|280 — 310 5 12
06 26 — 06 54 | 250 — 410 5 - 10 29 28|00 22 - 00 34 (300 - 340 5 —-10 13
23 26 — 23 42| 270 — 400 5 —10 17 01 00 — 01 05 | 300 -- 360 10 6
13] 01 52 — 02 33| 250 — 400 5 42 02 19 — 03 07 | 270 — 370 5—-15 49
02 43 — 03 05| 280 — 420 5 23 03 22 — 04 20 | 280 — 340 5—-10 59
03 09 — 04 05| 270 — 410 5 —-15 57 05 10 — 08 16 | 300 — 410 5-15 187
04 32 — 05 07 | 270 —~ 370 5 -10 36 29105 31 — 05 40 | 300 - 340 5 10
05 33 — 05 38| 300 — 330 5 6 07 36 — 08 59 [ 270 — 400 10 — 35 84
05 48 — 05 56 | 250 — 400 5 9 09 33 — 10 06 | 280 — 400 5 - 20 34
06 12 — 06 50 | 260 - 410 5 — 25 39 10 43 — 10 49 (270 — 330 5 7
07 00 — 07 12| 250 -- 360 5 — 10 13 10 56 — 11 08 | 280 — 330 5 13
07 22 — 07 48 | 270 — 360 5—10 27 11 13 — 12 25280 — 390 5-10 73
14101 00 - 01 19| 280 — 330 5 20 23 28 — 23 32 | 300 -- 380 5 5
02 37 — 02 45300 — 350 5 —10 9 30700 10 — 01 19 | 270 — 330 5 70
03 03 — 03 10 | 300 - 330 5 8 02 11 -- 02 15300 — 350 5 5
04 05 — 05 25| 260 - 370 5 — 10 81 04 36 — 05 56 | 260 — 350 5 —-10 81
05 37 - 05 42| 300 — 330 5 6 May
06 07 — 06 23 | 260 — 360 5 — 10 17 1 {00 41 — 01 32 |280 — 390 5 — 15 52
06 43 — 07 00| 270 -- 410 5 — 15 18 01 49 — 02 18 | 280 — 330 5 —-10 30
15|08 26 — 08 35| 300 — 360 5 10 07 38 — 08 26 | 260 — 400 5 — 25 49
16|03 03 — 03 26 | 270 — 420 5 24 2 102 04 — 02 10 | 280 — 220 5 7
04 10 - 04 42| 300 — 410 5 33 04 20 — 04 23 | 310 5 4
05 07 — 05 49| 260 - 410 5 43 04 57 — 05 33 | 280 — 350 5 37
05 54 — 06 09 | 260 -- 360 5 —10 16 07 11 -~ 07 22 | 300 — 340 5 12
17) 04 35 — 04 51 | 280 — 410 5 - 10 17 22 03 — 23 26 | 280 — 360 5 — 10 84
0509 -~ 0534|280 — 360 5 26 5 10513 — 0536 | 300 — 340 5 24
18( 04 45 — 08 59 | 260 — 410 5 — 30 255 06 43 — 07 04 | 300 — 340 5 22
19103 10 — 03 18| 260 — 370 5 9 9 120 18 — 20 54 | 300 5 37
03 32 - 03 42290 - 320 5 11 21 43 — 2209|260 — 390 5 - 35 27
21|00 16 — 00 23| 300 -- 350 5 8 2219 — 23 09| 260 - 340 10 — 20 51
01 03 — 01 07 | 280 — 350 5—-10 5 10 | 04 53 — 05 11| 280 - 330 5 19
01 32 - 01 43| 300 — 360 5 12 11120 49 — 21 45| 300 — 340 5 57
01 55 — 01 59| 280 — 350 5 — 15 5 12 {05 01 — 05 55| 300 — 330 5 55
02 16 — 02 35[280 — 410 5 — 15 20 06 01 — 07 51 | 270 - 400 5 — 20 111
03 35 - 04 05| 270 — 420 5—-10 31 1303 35 — 03 45| 300 — 330 5 11
04 17 -~ 05 01 | 280 — 350 5 — 10 45 20 16 -~ 21 15| 300 — 350 5 60
05 36 — 06 20 | 260 — 410 5 45 14 {01 03 -- 01 22 | 280 — 330 5—-10 20
06 32 - 08 59 | 250 — 410 5 — 30 148 03 43 —~ 03 49 | 300 — 400 5 7
20 27 — 21 10 | 270 - 340 5 44 04 42 — 06 04 | 300 — 400 ! 5—-10 83




Date | Time interval |Range (k) | Intensity (dB) [,;To% ) Date | Time interval |Range (km) |Intensity (dB) “::"(lm)
May May
1500 11 — 00 17 | 270 —330 5— 10 7 28 |18 36 — 18 49| 270 — 350 5 1
22 18 — 23 04 | 250 —410 5— 15 47 19 45 — 20 04 [ 290 — 340 5 20
23 09 — 23 17 | 300 —400 5 9 29 106 03 — 06 16 (270 — 340 5 14
16 100 15 — 00 19 | 280 —320 5 5 06 29 — 06 59 | 280 — 340 5 31
02 11 — 02 45 | 270 —400 5 35 30 (03 39 — 03 44300 — 330 5 6
02 48 — 04 26 | 270 —400 5 —-10 99 04 41 — 05 05280 — 330 5 25
05 16 — 05 50 | 270 —350 5 —-10 35 05 20 — 05 29 |280 — 340 5 —-10 10
06 46 — 07 20 | 300 —340 5 —15 35 05 39 — 06 04 | 280 — 350 5 —10 26
07 57 — 08 05 | 300 —340 5 9 22 08 — 22 45300 5 38
18 |04 49 — 05 30 | 300 —400 5 42 31 /00 22 — 00 28 | 310 5 7
05 49 — 06 25 | 290 —330 5 37 03 59 — 04 02 | 280 — 310 5 4
06 45 — 07 01 270 —340 5 —-10 17 04 50 — 05 50 | 280 — 340 5 61
08 17 — 08 34 | 270 —340 5—-10 18 06 32 — 06 43 | 300 -- 330 5 12
20 |02 35 — 02 40 | 300 —340 5 6 07 09 — 07 22 | 300 — 340 5 —10 14
03 07 — 03 14 | 300 5-10 8 08 01 - 08 07 |310 5 — 10 7
03 23 — 03 32 |300 5—-10 10 08 12 — 08 59 | 270 — 350 10 — 25 48
06 13 — 07 21 | 290 —380 5—-10 69 June
22102 13 — 02 20 | 300 —340 5—-10 8 1 {0213 — 02 32 280 — 350 5 20
05 24 — 05 31 | 290 —400 5—-10 8 2 102 41 — 02 45 | 300 5 5
23 (02 51 - 03 11 260 —350 5-10 21 06 12 — 06 27 | 300 — 340 5 —10 16
03 39 — 04 46 | 260 —350 5 - 15 68 3 102 42 — 02 49 |270 — 330 5 8
20 11 — 22 56 | 300 —350 5 —10 166 03 10 — 03 15 | 280 — 320 5 6
23 39 — 23 45 | 280 —320 5 — 10 7 04 36 — 04 42 | 280 - 330 5 — 10 7
24 100 07 — 00 25 | 300 —330 5 19 4 |05 45 - 05 54 | 300 5 10
00 58 — 01 17 |280 --330 5 20 5 10503 — 05 39 (250 — 370 10 — 15 37
01 50 — 02 14 |270 —340 5—-10 25 05 44 — 06 00 | 260 — 320 5 —10 17
02 19 — 02 31 | 270 —330 5 13 06 03 — 06 27 | 260 — 350 5 —15 25
03 36 — 04 02 280 —350 5 27 06 33 — 06 46 | 280 — 310 5 14
04 06 — 04 11 |310 5 6 07 20 — 07 48 | 270 — 330 5 —-10 29
04 20 — 08 15 | 260 —350 5—-10 236 7 101 20 — 01 26 (270 — 350 5 7
08 40 — 08 49 | 300 —330 5 10 05 15 - 05 47 | 270 — 320 5 33
26 {02 04 — 02 11 |300 5 8 7-8 {2353 — 00 12 (280 — 390 10 20
02 53 — 03 39 | 270 —340 5-10 47 8 |04 55 — 05 12 | 300 5 18
23 37 — 23 56 | 280 —340 5 — 15 20 05 40 — 07 54 | 250 — 370 10 — 20 135
27100 04 — 00 12 | 300 —380 5 9 9 {01 22 — 01 26 | 260 — 340 10 5
01 58 — 02 08 | 270 —330 5—-10 11 03 12 — 03 19 | 280 — 330 5 8
22 05 — 22 09 | 270 —340 10 — 15 5 04 19 — 04 31 280 — 330 5 13
22 43 — 23 15 | 300 5 33 110516 — 05 28 | 300 — 340 5 13
28100 15 -- 00 28 | 300 5 14 13 | 04 24 — 04 32 | 300 5 9
02 17 — 02 23 | 280 —320 5 7 14| 23 49 — 23 58 | 300 5 10
02 28 — 02 32 | 260 —300 10 — 20 5 15|01 10 — 01 16 | 300 5 7
03 52 — 04 01 | 280 —320 5 10 17119 53 — 20 11 | 300 — 330 5 —-10 19




Total

Date Time interval | Range (km) |Intensity (dB) time (m) Date Time interval |Range (km) | Intensity (dB) tim&"&,
June July

17|23 50 — 23 59 | 260 — 340 10 — 15 10 18 {06 39 ~ 07 13 | 270 — 330 5 —-10 35
18 [ 01 45 — 02 01 | 280 — 320 5 17 19 106 17 — 06 48 | 270 — 340 5—-10 32
03 27 — 04 19 [ 250 — 320 5-—10 53 20 {00 58 — 01 03 | 260 — 310 5-10 6

04 33 — 05 01 (260 — 330 5—-10 29 20-21 123 55 — 00 16 | 260 — 340 5 —10 22

05 07 — 05 48 | 250 — 330 10 — 20 42 23 (00 28 — 00 45 | 280 — 320 5-10 17

06 57 — 07 17 [ 280 — 320 5 21 25 (00 17 — 00 21 | 260 — 360 30 4

08 10 08 33 |270 — 330 10 — 15 24 00 37 — 01 12 | 260 — 400 10 — 40 36

08 37 — 08 59 | 260 — 320 5-—-10 23 0336 — 04 17| 260 — 360 5 —15 42

22 23 — 22 40 (270 — 330 5—10 18 04 47 — 04 52 | 270 — 330 510 6

19 108 25 — 08 59 [ 280 — 330 5 — 10 35 08 35 — 08 59 [ 250 — 350 10 — 20 25
20 |04 23 04 43 1270 — 310 1 21 26 102 10 — 02 22 | 300 5 13
23101 34 — 01 41 [ 270 — 340 5—10 8 02 26 — 02 39 | 250 — 320 5—20 14
25 {01 52 — 01 57 [ 270 — 310 5 6 27 100 53 — 01 04| 270 — 340 5—10 12
28 101 20 — 01 25300 — 330 5 6 07 06 — 07 51 | 250 — 350 5 46
02 20 — 02 27 (270 — 320 5 —-10 8 08 01 — 08 16 | 260 — 340 5-10 16
July 31104 46 — 05 04 | 300 5 19

4 {06 08 06 17 | 300 5 10 Aug.

7 102 56 — 03 03 | 310 5 8 1 101 39 — 01 49 (270 — 340 5-10 1
03 55 — 05 29 | 280 — 340 5—-15 95 04 39 — 05 11 | 280 — 340 5-10 33

05 32 — 06 32 [ 280 — 350 5 - 10 61 05 34 — 06 26 | 260 — 340 5-10 53

07 07 — 07 35 |280 -- 340 5—-10 29 06 50 — 08 59 | 250 — 390 10 — 30 130

19 21 19 45 | 300 5~ 10 25 4 107 40 — 08 04 [ 260 — 350 5-15 25

20 31 — 20 39 (280 — 380 5—-25 9 5 101 09 — 01 28 | 270 — 320 5—-10 20

21 22 22 39 | 250 — 350 5 - 10 78 01 42 — 01 50 | 260 — 310 5 9

8 |00 01 00 03 [ 270 — 390 10 3 02 48 — 02 55 | 300 — 400 5 8
00 49 01 12 | 260 — 380 10 — 20 24 03 01 — 03 22 (300 — 350 5 22

01 49 01 53 | 270 — 350 5 —15 5 04 15 — 04 19 | 280 — 400 5—-15 5

02 25 — 02 30 {270 — 330 5 6 06 46 — 06 56 [ 300 — 390 5 11

02 41 02 49 1260 — 390 5—-10 9 18 01 — 18 09 | 280 — 330 5—-10 9

02 56 03 21 | 260 — 340 5—-15 26 22 29 — 23 02 (250 — 410 10 — 20 34

03 40 03 47 (280 — 340 5 8 6 |01 07 — 01 18 | 260 — 420 5—-10 12

05 14 — 08 59 | 260 — 350 5 —-15 226 03 50 — 04 11 | 260 — 350 5-10 22

9 {02 45 02 51 | 270 — 330 5 - 10 7 04 51 — 05 19 [ 260 — 340 5-10 29
03 26 — 03 31 | 280 — 330 5 6 06 38 — 07 06 | 290 — 410 5—10 29

10 |03 31 — 03 38 (270 — 320 5 8 07 26 — 08 14 | 240 — 330 5 —10 49
05 24 — 05 45 250 — 330 5 22 08 36 — 08 59 | 250 — 390 5-10 24

21 28 — 21 32 |280 ~ 320 5-10 5 11 55 - 12 08 | 290 — 340 5 —10 14

13 {00 47 00 51 | 300 5 5 7 {04 38 — 0506 (250 — 360 5 29
16 | 03 53 04 03 | 280 — 330 5 11 0521 — 05 56 | 250 — 360 5 36
07 23 — 08 59 | 250 — 350 5-10 97 06 07 — 06 51 [ 260 — 340 5—-10 45

17 | 04 55 05 30 | 260 — 360 5—-10 36 06 59 — 07 11 | 240 — 330 5—-15 13
18 | 01 14 01 22270 — 330 5 9 07 30 — 07 42 | 260 — 330 5—10 13




Date Time interval | Range (km) | Intensity (dB) 'i,,’,l;otr,l,,) Date Time interval | Range (km) | Intensity (dB) “,,;I;m(',ln)
Aug. Sep.
7|07 54 — 08 32| 260 — 340 5-10 39 25|01 12 - 02 42 | 250 - 410 10 — 30 91
9 |01 41 — 01 53] 270 — 330 5 13 04 40 04 55| 260 - 340 .5 16
03 10 — 0329|270 — 290 5 20 06 35 07 10 | 270 — 340 5 36
0358 -- 04 141270 — 390 5 17 26|02 02 —~ 02 06 | 270 ~ 330 5 — 10 5
04 58 — 05 10} 280 — 310 5 13 02 54 - 02 59 | 300 5 6
08 36 — 08 59 260 — 340 5 — 10 24 03 23 —~ 03 29 | 260 380 5 7
11 |00 22 ~ 00 28] 300 5 7 05 03 06 351250 - 410 5 15 93
01 12 — 01 48| 270 — 330 5 37 27 | 04 56 07 32 {250 400 5 15 157
02 16 — 02 20| 280 -- 310 5 5 08 00 - 08 13 [290 - 330 5 4
04 13 — 04 44| 270 — 330; 5 32 28 {03 06 —~ 03 18 ;280 - 360 5 13
05 066 05 394 270 - "1‘20‘i 5 34 03 25 03 39 ‘t300 -~ 350 | 5 15
05 55 ~ 06 25| 260 - 1330 ' 5 - 10 k| 04 09 04 39 260 410 5 10 31
12 102 35 02 411270 - 340;! 5 7 29 {00 18 - 00 28 300 150 ¢ 5 11
06 28 06 48 | 300 5 21 S 0121 01 24 270 350 5 10 4
15 0521 - 05 36| 280 — 330 ' 5 36 162 06 02 15 270 150 5 15 14
18 <02 a7 03 44 | 230 — 360! 5 13 0219 - 02 25 306 190 5 10 7
22 57 23 531 256 - 350 10 — 15 57 04 05 04 22 270 340 5 18
19 00 11 00 27 1270 -~ 330 5 17 04 39 04 57 270 340 S 10 19
00 50 ~ 01 041270 — 320 5 15 NG 05 07 59 250 - 400 ‘ 15 — 25 143
03 03 - 03 13260 — 350 5 10 11 08 16 -- 08 59 250 400 ¢ 15 35 44
06 04 ~ 06 21 ] 250 350 b 10 18 1912 15 40 270 340 5 29
26 0529 -~ 06 05 260 350 5 - 10 37 30 04 24 04 41 270 340 5 18
06 39 - 08 25| 250 -~ 400 5 25 106 4 49 05 20 260 410 5 10 32
29 05 07 - 0513|300 ~ 330 5 7 05 26 ~ 0R 59 250 - 410! 16 - 30 214
30 0159 02 03| 300 5 5 Oet,
03 13 03 34| 260 - 340G 5 ~ 10 22 10204 G2 17 300 5 14
42 56 034 16 3006 5 21
Sep. 0335 - 03 51 300 5 17
boo2 10 02 171290 -~ 330 5 04 27 g6 02 250 390 1] 15 46
B-9 2356 - 0045|290 — 330 5 -~ 10 50 6 08 16 47 260 340 ] 26 40
9 01491 - 01 29260 — 350 5 15 29 20033 00 38 300 350 5 5
04 51 -~ 04 56| 300 5 6 43 07 b4 17 270 349 5 &
4 0113 01 47} 270 -~ 370 5 i0 35 06 (2 T 43 270 350 ] 10 o
01 =1 02 28 | 280 — 390 5 - 10 38 3 0129 62 04 290 370 n 16
02 34 — 02 51270 ~ 340 5 18 05 32 06 06 270 340 ! 5 10 5
0256 - 0300 300 — 350 5 5 4 42 00 02 16 300 5 17
0312 -~ 03 22| 260 — 340 5 11 62 23 0z 46 299 350 5 24
04 10 04 15 360 — 390 5 6 18 04 14 270 230 5 7
18 27 19 50| 250 ~ 360 5 — 10 84 04 20 64 31 300 330 5
2042 - 21 48] 270 — 330 5 67 44 35 04 48 29D 390 16 14
25 107 08 00 18] 270 — 350 5 11 05 16 063 25 300 320 5 H
60 2 5 4 05 5K 06 36 280 350 i i

- 00 35| 300




Date Time interval | Range (km) | Intensity (dB) m}:"{fn) Date Time interval | Range (km) | Intensity (dB) ﬁm'l;at(.}”
Oct. Oct.

5 (0419 — 0445300 330 5 27 14 07 58 — 09 05] 250 400 10 ~ 30 68
8 |01 00 ~ 01 07 {280 - 340 5 8 18 24 19 18290 - 360 5 - 10 55
01 58 02 38 {260 360 5 10 41 16 | 00 48 - 00 58 | 300 350 5 11

03 23 - 04 16 | 240 400 5 - 15 54 01 25 ~ 01 49| 260 -- 400 15 — 40 25

04 23 -~ 04 52 | 250 350 5 10 30 01 59 — 02 22260 - 400 25 — 40 24

05 07 - 06 14 {260 340 5 - 10 68 02 35 -~ 02 39 | 260 350 5 5

9 |23 03 23 12 | 300 340 5 10 03 25 - 03 34300 330 5 10
2350 23 58 | 300 350 10 9 06 02 - 08 00| 230 410 15 35 119

10 100 23 00 37 | 300 350 10 15 17 {1 02 47 03 111|260 350 5 25
02 01 02 08 | 280 330 5 8 1901 36 — 02 12 }270 350 510 37

02 54 03 09 | 300 330 5 16 02 26 ~ 03 24 | 260 410 10 — 20 59

04 01 04 44 | 270 400 5 15 44 04 10 — 04 30270 -~ 380 10 15 21

20 01 20 56 | 260 350 5 10 56 06 13 06 30 | 260 400 5 10 18

11 (01 03 01 21 |280 330 5 19 06 46 - 07 56 | 250 410 5 15 71
01 54 01 59 | 270 350 5 10 6 08 07 - 08 58 | 250 410 10 - 25 52

02 21 02 26 |300 340 5 6 20 103 41 - 04 13270 360 5 - 10 33

02 38 03 06 | 260 450 5 29 04 47 -~ 04 53260 - 340 5 7

03 31 03 35 | 300 320 5 5 07 23 07 57 | 260 350 5 35

04 01 04 45 | 260 150 5 - 15 45 08 03 - 08 22 {270 380 5 20

04 51 05 47 | 270 340 5 15 57 21 15 — 21 24 | 250 380 5 10

06 09 06 18 |270 330 5 10 21 102 16 02 231270 370 5 8

06 50 09 01 | 250 410 15 40 132 06 03 08 52 | 250 360 5 10 170

09 23 10 35 | 240 400 20 40 73 20 16 20 39 | 260 350 5 24

18 30 19 03 | 290 350 5 10 34 21 34 - 22 31250 350 5 58

12 105 24 05 45 | 270 350 5 10 22 22 |01 08 01 12 | 280 340 5 5
18 34 19 58 |260 360 5 10 85 02 07 - 02 13 | 280 350 5 7

20 22 21 01 | 260 Rt} 5 10 40 03 19 03 37 {270 360 5 - 10 19

21 11 21 18 1280 370 5 15 8 19 08 20 53 ] 250 350 5 106

1 46 21 530270 350 5 15 8 22 26 22 301270 350 10 5

22 05 22 10 . 260 3560 10 20 6 23 12 2345|260 400 5 - 20 34

22 34 22 40 300 ane 3 7 22-23 § 23 50 00 07 } 270 — 400 5 15 18

22 43 22 85 270 370 10 25 13 23 100 17 00 26 | 290 - 360 5 10

23 57 QU 61 250 350 10 30 5 00 47 00 58 | 260 370 10 - 15 12

13 101 45 02 15 270 350 5 31 0l 44 02 06 | 260 360 5 23
’()2 36 03 25 250 360 5 10 50 03 14 03 191270 340 5 6
[INENS 4 ¢80 270 350 5 59 03 45 03 57 | 270 330 5 13

04 53 0% 65 250 ah i 11 13 05 21 05 551260 350 5 35

05 4 1 264 S0 ! 15 13 06 10 07 40 | 260 380 5 20 a1
124 21 5% 250 R ih 30 23 15 23 381270 400 5 1 24

14 03 13 04 55 240 BUTH 1o 20 03 23 54 23 391270 340 & 6
06 30 07 07 250 400 0 20 a8 24 102 05 02 11270 350 5 10 7

07 23 a7 3h 0 270 390 1 03 34 03 50| 270 340 i 1

15



Time

interval

Range (km)

Intensity (dB)

Total

Date

Time

interval

Range

(lam)

Intensity (dB)

Total

Date time (m) time (m)
Oct. 24|22 24 — 2330|280 — 340 5 67 Nov 20 |07 26 — 07 51 [ 250 — 400 5 — 20 2
25|01 05 — 01 21 [ 270 — 350 5—15 17 18 00 — 18 53 [ 230 — 330 5 54
26|02 07 — 02 11 | 300 — 390 5 5 21 04 — 21 16 | 280 — 350 5 13
05 28 — 07 04 | 250 — 400 5 — 20 97 23 43 — 23 48 | 300 — 350 10 — 15 6
27102 59 — 03 03 | 260 — 340 5 5 2105 41 — 06 25 [ 260 — 330 5 45
28|00 47 — 01 00 | 270 — 330 5 14 06 43 — 07 00 | 250 -- 340 5 18
01 24 — 01 31200 — 300 5—-15 8 07 05 — 07 11 |280 — 400 5 7
05 14 — 05 33 [200 — 320 5 20 22 (18 00 — 18 56 | 240 — 380 5 57
07 29 — 07 47 280 — 400 5—-15 19 19 05 — 19 44 |250 — 360 5 40
08 13 — 08 59 | 240 — 410 5 — 35 47 21 04 — 21 39 |250 — 400 10 — 15 36
29 (01 48 - 02 10 | 280 — 360 5 23 23|04 00 — 04 05 |300 — 340 5 6
18 01 — 19 03 [ 260 — 360 5— 10 63 04 27 — 04 31 | 260 — 320 5 5
30 |02 57 — 03 04 | 260 — 340 5 — 10 8 18 47 — 19 23 (300 — 330 5 37
03 17 — 03 30 | 270 — 320 5 14 24 |01 49 — 02 05 | 280 — 320 5 17
05 27 — 05 54 | 270 — 330 5 28 02 10 — 02 36 | 270 — 320 5 27
06 10 — 06 31 [260 — 390 5 — 20 22 03 11 — 03 20 | 280 — 320 5 10

06 38 — 06 56 | 260 — 400 5 — 10 19 Dec 5
07 35 — 08 32 220 - 410 10 — 35 58 9 (0110 — 01 13 |270 — 310 5 4
3103 58 — 04 13 | 290 — 320 5 16 1307 28 — 07 32 |280 — 350 5 5
Nov. 07 53 — 08 59 | 250 — 400 10 — 20 67
15 |18 00 — 20 08 [ 250 — 370 10 — 20 129 18 00 — 19 36 [ 250 — 350 5 97
23 23 — 23 31300 — 340 5 9 20 37 — 20 47 (260 — 350 5 11
23 40 — 23 47 | 300 — 350 5 8 13-14 | 23 54 — 00 24 |250 — 350 5 —15 31
16 |02 14 — 03 01 | 250 — 350 10 — 25 48 00 28 — 00 34 (250 — 350 10 — 15 7
04 57 - 05 02 | 300 — 330 5 6 03 22 — 03 37 [ 290 — 360 5 16
07 43 — 08 25 250 — 400 10 — 30 43 07 59 — 08 22 | 270 — 360 5 — 15 24
18 54 — 21 22 250 — 390 5—10 149 1507 31 — 07 44 [260 — 340 5 — 10 14
17 {00 33 — 00 39 (260 — 340 5 —10 7 16 |00 33 — 01 26 | 240 — 390 5 — 20 54
00 46 — 01 01 | 270 — 320 5 16 05 08 — 05 20 | 280 -- 320 5 13
02 00 — 02 18 260 — 300 5 19 07 23 — 07 36 | 280 — 340 5 14
06 45 — 06 52 [270 — 330 5 8 17 [ 06 55 — 07 04 | 260 — 350 5 10
18 01 — 19 05 (250 — 330 5 65 07 06 — 07 12 | 290 — 350 5 7
20 55 — 21 10 | 280 — 320 5 16 1923 23 — 2317|290 — 350 5—10 5
18 |02 06 — 02 13 [ 300 — 320 5 8 221949 — 20 24 | 270 — 330 5 36
02 55 — 03 07 [ 260 — 340 5— 10 13 21 35 — 21 43 | 270 — 330 5 9
18 00 — 18 36 | 260 — 340 5— 10 37 2305 — 23 13| 260 — 350 5 9
19|06 50 — 07 34 | 250 — 390 5 — 10 45 23|04 29 — 04 39270 — 360 5 — 10 1
07 47 — 08 05 | 250 — 400 5—10 19 05 28 — 06 19 | 240 — 410 5 — 10 52
20 (04 10 — 04 20 [ 300 — 350 5 11 06 36 — 06 44 | 260 — 340 5 9
04 58 — 06 31 | 250 — 400 5 — 25 94 06 56 — 07 16 | 270 — 340 5— 10 21
06 39 — 06 50 | 250 — 330 5 12 20 04 — 20 28 | 280 — 360 5— 10 25
07 07 — 07 15 | 280 — 330 5 9 22 17 — 22 20 | 250 — 340 10 — 15 4




Date

Time interval

Range

(km

-

Intensity

(dB)

Total

time (m)
Dec
240321 — 03 26 | 270 — 330 5 6
04 31 — 05 09 | 260 — 350 5 —-10 39
27 (06 35 — 07 05 | 250 — 400 5 —15 31
29 (18 24 — 20 15| 250 — 360 5—-10 112
30 |08 18 — 08 22 | 300 — 350 5 5
2319 — 23 27 (250 — 360 10 — 30 9
23 31 — 23 40 | 260 — 360 5—-10 10
31 {00 21 — 00 26 (270 — 330 5 6
00 51 01 00 (260 — 310 5 10
06 58 — 07 17 | 250 — 350 5 —-10 20




Day 45° EAST MERIDIAN TIME IN HOUR %
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Fig. 1(a) March 1972

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.
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Fig. 1(b) =april 13/<

Note: Nd and Nh denote aaily and nourly occurrence freguencies,
togtner with tne auroral ecao inteasity indices 1, 2, and
3, in tae relevant wm.ata, respectively.
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Day 45° EAST MERIDIAN TIME IN HOUR % Day 45° EAST MERIDIAN TIME IN HOUR %
|00 01 0203 040506 0708 09 10 11 12 13 14 15 15 I 18 19 20 21 2223 10 20 30 40 0 60 |00 01 02 03 04 05 06 0708 03 10 11 12 13 1415 16 1T 18 13 20 21 2223 10 20 30 4050 60
] NNNNNNN I NNNNNNNN
0 XX glNNNNNNN 2| X NNNNNNNN
3 NNNNNNNN 3 NENNNNNN
4 NNNNNNNN 4 NNNNNNNN
5 XXX INNNNNNNN 5 NNNNNNNN
6 NNNNNNNN 8 NNNNNNGZ
7 NNNSNGF NN 7 NNNNNNNN X
8 NNNNNNNN 8 YNNNNNNN
q NNANNNNN 3 NNSHNNNN
10 XX NNNNNNNN 10 SNNNNGZNN
T NNNNNNNN I X ANNNNNNN
12 XPZ3 |n a NN & NNN 2 SNNNNSNN
13 NA{NNNNNN 13 X NidNKSNNN
4 NSNNNNNN % SNNNXANNN
15 NNNNNNNN s NNNNNNNN
6 XXX X7 IN N N NN NN N 6| [N N B NNNNNNNNNNN
ta NNNNNNNN 7 NNNNKNNN
i8] KXXXKNNNNNNNN 18 NNNNNNN
9 NENNNNNN 9 NNNENNNK
p KXY XX [NENENSNN » = NN NN NN
ol NNNNNNNN Py NNNNENNNN
29 NNNNNNNN 2 NNNNXNNGIJEH
03 FNNNNNNN | X EHNNNNNNN
‘ ANNNNNNGK
94 NNNNNNNN 94
2 NNNNNNDN AN AN KN 25| X NNNHNNNN
% NNNNNNREN [ % ENNNNNNN
27 NNNNNNNN o1 NNNNNNNN ]
NENNNESNY XX NXNNNNNNN
g NNNNNGX g NNNNNNNN
320 |N ¥ § 0N KNE ] X 30 NNNNNNNN
3) X X NS NSNSN
I
i L] % 0
Nd Nd
20 P
30 % 80
. Nh - Nk
50 504
Fig. 1(c) kay 1972 Fig, 1(d) June 1972
Note: Nd and Nh denote daily and hourly occurrence frequencies, Note: Nd and Nh denote daily and hourly occurrence frequencies,
togther with the auroral echo intensity indices 1, 2, and togther with the auroral echo intensity indices 1, 2, and
3, in tne relevant month, respectively. 3, in the relevant month, respectively
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Fig. 1(e) July 1972

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.
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Fig. 1(f)  August 1972

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.
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Fig. 1(g) september 1972
Note: Nd and Nh denote daily and hourly occurrence frequencies,

togtaer with the auroral ecno intensity indices 1, 2, and

3, in the relevant montn, respectively.

Index 1 IX,

Index 2 P2

Index 3

Day 45° EAST MERIDIAN TIME IN MOUR %
00 01 0203 640506 0708 09 10 11 12 13 M IS 16 IT18 17 20 21 22 23) 10 30 3040 5o 60
] 5 | NNNNNNNN
2. NNNNNNNN
3 NNNNNNNN
4 NNNNNNNN
5! NNNiANNNN
6 NNNNNNNN
T A NNNNNNNN
8 DXXVZZAXXK NNNNXNNNN
q NNNNNNNN
IOZ y NNNNN
o X NNNNN
2! X NNNNN
B DXXXXA] NNNNNKN
P V% NNNNNE
' NNENNNN
NNNNNNKNDNKN
NNNNNNKN
NNNNNNNN
NNNNKNNNN
NNNNNNNN
NNNNNNNN

22 ‘ NNNNNNNN

23 X NN

2 [INNNNANNN

95 NNNNNNNNNNNNN

26 NNNNNNNN

1] INNNNNNNKN

2% I NNNNNNNKX

a NNNNNKNNKN

30 NNAINSNKENKN

31 NNENNNDNN
T 7

104 .

?; 4l

%
4 Nh
504
Fig. 1(h) October 1972
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.
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December 1972
Nd and Nh denote daily and hourly occurrence frequencies,

Fig. 1(J)

November 1972
Nd and Nh denote daily and hourly occurrence frequencies,

Fig. 1(1)

Note:

Note:

togtner witb the auroral echo intensity indices 1, 2, and

3,

togther with the auroral echo intensity indices 1, 2, and

in the relevant month, respectively.

3, in the relevant month, respectively.
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