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Ground-Based
Propagation Measurements in Support

of Flight Evaluation of the E-3A OMEGA
Navigation System, June — November 1976

1. INTRODUCTION

During the period June—November 1976 the Propagation Branch of the Rome
Air Development Center conducted a field program to provide support to the ESD

411 -L System Program Office in evaluating the performance of the E-3A airborne
long-range OMEGA navigation system. F’or this a ground-based very-low-
frequency (VLF) receiving system was operated at Vandenberg AFB, California,
and later , at Almira, Washington, to monitor OMEGA transmissions from Japan,
Hawaii , and North Dakota. Both phase and amplitude information were recorded
for comparison with similar da~ta being observed on the E-3A aircraft , so that in-
strumental effects peculiar to the aircraft operations could be distinguished from
wave propagation fluctuations and other natural phenomena.

This report provides a summary of the ground-based observations made dur-
ing the E-3A flight test program. Signal strengths , time differences , and atmos-
pheric noise data are given in the hope that they may be useful to those interested
in the propagation characteristics of long radio waves , and to those particularly
concerned with aspects of the OMEGA navigation system.

~~iceived for publication 27 February 1979)
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2. THE GROUND-BASED OMEGA RECE IVING SYSTEM

- ‘4
Figure 1 shows the block-diagram representation of the receiving system

used to monitor the OMEGA transmissions at Vandenberg AFB , California , and
Almira , Washington. The system provided individual recordings of the ampli-
tudes and phases of the 10. 2 kHz and the 13. 6 kHz transmissions from three
OMEGA transmitters (Japan , Hawaii , and North Dakota) . In addition , 10. 6 kHz
atmospheric noise dat a were recorded (in a 100 Hz bandwidth) so that signal-to-
noise ratios could be estimated for each of the propagation paths being monitored.
Calibrations were performed for all the paths so that time differences between

• station pairs could be quickly obtained and checked against expected nominal
• - values at the receiving site. The station pairs monitored were: Hawaii-North

Dakota (C-D), North Dakota-Japan (D-H) , and Hawaii-Japan (C-H). Data were
obtained at Vandenberg AFB, California, during E-3A fl ights in June and July
1976 , and at Almira, Washington , for flight s in August , September , and October
1976. A photograph of the receiving system is shown in Figure 2.

3. OMEGA PROPAGATION DATA—VANDENBERG AFB, CALIFORNIA

Data were obtained at Vandenberg AFB , California (340 47~ 45 ” N , 120° 35’
16” W) on 22 , 23 , 25 June and 13, 19, 20 , 21 , 22 July 1976.

5 

3.1 Time Difference Measurements

Figures 3 to 14 give OMEGA time differences (in microseconds) for 10. 2 kHz
and 13.6 kHz , as recorded at Vandenberg AFB in June and July 1976. Also shown
are the nominal time differences predicted for Vandenberg using the standard
Defense Mapping Agency OMEGA Propagation Prediction Tables. * The agree-
ments between the observed and predicted values were usually very good for all
station pairs. Exceptions to this occurred , however , for station pairs North
Dakota-Japan CD-H) and Hawaii-Japan (C-H) at times when the paths to Japan were
in transition from day-to-night conditions , or vice versa. For those times the
observations may provide information that can be used to adjust the OMEGA Pro-

• pagation Tables and improve the predictions. During the period of the Vandenberg
observations there were no discernible ionospheric disturbances; that is , the
OMEGA propagation environment was very good.
*Published by the Defense Mapping Agency Hydrographic Center , Washington ,
D. C. 20390
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4 3.2 Omega Signal Strengths and Noise Data
‘I’

Tables 1 to 9 give OMEGA signal strengths and atmospheric noise as re-
corded at Vandenberg in Jun e and July 1976. Since the noise data were recorded
only at 10. 6 kHz , the signal-to—noise ratios for 10. 2 kHz and 13. 6 kHz can only
be estimated from the given data. Although the ground observations of the Omega
transmissions from Japan were readable at all times , aircraft OMEGA systems
could have experienced some difficulty with those transmissions, since the station
operated only at quarter-power at times during the measurements program, and
signal-to-noise ratios were often -15 dB to -20 dB , or worse.

4. OMEG A PROPAGATION DATA—ALM IRA , WASHINGTO N

Propagation data , similar to that recorded at V andenberg, were obtained at
Almira , Washington (470 46 ’ 15” N , 118° 56’ 00” W) in conjunction with E-3A
flights during the months of August , September , and October 1976. Figures 15 to
44 give the observed time differences (in microseconds) for the Hawaii-North
Dakota , North Dakota-Japan , and Hawaii-Japan station-pairs. Also shown are
the predicted time differences derived from the appropriate Defense Mapping

• Agency Omega Propagation Prediction Tables. The agreements between the ob-

• served and predicted values were usually very good , except for station pairs that
included Japan when the propagation paths to that country were in day-to-night
(or night-to-day) transitions. In this regard the Almira data were consistent with
that observed at Vandenberg. Throughout the period of the Almira observations,

- •  there were no significant ionospheric disturbances.
Tables 10 to 32 give Omega signal strengths and atmospheric noise data as

recorded at Almira .  At t imes  the signal-to-noise ratios associated with the
transmissions from J .pan were -15 d13 or worse , corresponding to times when
that  sta t ion was - -~ r 5 i t in g  at greatly reduced power levels.

13
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Table 1. Signal and Noise Data , Vandenberg, 22 June

22 June 1976 Signal Strength and Noise Data
Vandenberg AFB 

_____________ 
d B >  1 uV/m 

______________

10.2 kHz 10. 6 kHz 13.6 kHz
TIME (UT ) C D H Noise C D H

1900 53 52 28 40 56 55 36
1930 53 52 25 40 56 55 35
2000 53 52 27 40 56 55 36
2030 53 52 28 40 56 55 36
2100 52 53 28 41 56 55 38
2130 52 52 28 43 56 55 37
2 200 52 53 2 9 43 56 55 39
2230 52 52 31 42 56 55 39

Table 2. Signal and Noise Data, Vandenberg, 23 June

23 June 1976 Signal Strength and Noise Dat a
Vandenberg AFB _____________ 

d B >  1 uV/m _________

10, 2 kHz 10. 6 kHz 1 .6 k H z
TIME (UT) C D H Noise C D H

1730 52 52 31 33 53 55 38
1800 53 52 30 33 54 55 36
1830 53 52 29 32 55 55 38
1900 53 52 29 33 55 55 36
1930 52 52 26 35 56 55 35
2000 52 52 27 35 56 55 37
2030 52 52 29 37 56 55 39
2100 52 52 29 37 56 55 41

2130 52 52 30 39 57 55 41
2200 53 52 31 40 57 55 43

2230 53 52 31 42 57 55 43
2300 53 52 32 42 57 55 44

2330 53 52 32 42 57 55 44
0000 53 52 37 40 58 55 46
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Table 3. Signal and Noise Data, Vandenberg, 25 June

25 June 1976 Signal Strength and Noise Data
Vandenberg AFB dB > 1 i.iV/m 

______________

10. 2 kHz 10. 6 kHj 1 3Jj~H~~~~
TIME (UT) C D H Noise C D H

1900 52 52 37 33 58 
- 

56 48

1930 53 52 35 33 58 55 46

2000 53 52 36 34 59 56 48
2030 53 52 37 36 59 55 48
2100 53 52 37 36 59 55 49
2130 53 52 37 36 59 55 49

2200 53 52 38 37 59 55 51
— 2230 53 52 38 39 59 55 51

S 
- 

2300 53 52 38 37 59 55 51
2330 53 52 38 39 58 55 51
0000 52 52 39 39 59 55 51

Table 4. Signal and Noise Dat a, Vandenberg, 28 June

28 June 1976 Signal Strength and Noise Data
- 

- Vandenberg AFB d B>  1 I.~V/m ______________

10.2 kHz 10.6 kHz 13.6 kMz

TIME (UT) C D H Noise C D H
1900 53 52 36 37 58 55 48
1930 53 52 34 36 58 55 45
2000 53 53 36 37 58 55 46
2030 53 52 37 37 58 55 47

2100 53 53 37 39 58 55 47
2130 53 53 37 39 58 56 48
2200 53 52 36 40 58 56 48

2230 53 52 37 40 58 56 48

2300 53 52 37 40 58 55 48

2330 53 52 38 40 58 55 48
— 0000 53 53 38 40 58 55 49



___________________________ - __- ____________________________________

4. Table 5. Signal and Noise Dat a, Vandenberg, 13 July

13 July 1976 Signal Strength and Noise Data
Vandenberg AFB dB> 1 uV/m 

_________

10.2 kHz 10. 6 kHz 13.6 kHz
TIME (UT) ~~~ 5 H Noise C D H

1900 52 52 29 40 53 53 35
1930 53 52 27 41 53 53 35
2000 53 52 29 43 53 53 36

2030 53 52 28 45 54 53 36
2100 53 52 27 44 53 54 37
2130 52 52 30 44 53 54 38

2200 52 52 30 44 53 56 39

2230 52 52 30 44 53 56 39
2300 52 52 31 44 53 56 41
2330 52 52 29 44 53 57 40
0000 53 52 30 44 53 57 41

Table 6. Signal and Noise Data , Vandenberg, 19 July

19 July 1976 Signal Strength and Noise Data
V andenberg AFB dB > 1 ~V/m 

_____________

10. 2 kHz 10. 6 kHz 13.6 kHz
TIME (UT) C D H Noise C D H
2000 53 52 27 42 54 55 35

2030 52 52 27 44 54 55 36
2100 52 52 28 44 53 55 38
2130 52 52 30 45 54 55 38

2200 52 52 27 46 54 55 38
2230 52 52 27 46 54 55 38

2300 52 52 29 47 54 55 39

2330 53 52 27 47 55 55 38
0000 53 52 31 47 55 55 39

-

~~~~~~ 
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Table 7. Signal and Noise Data. Vandenberg, 20 July

20 July 1976 Signal Strength and Noise Data
Vandenberg AFB 

_____________ 
d13 > 1 uV/ m

10. 2 kHz 10. 6 kHz 13.6 kHz
TIME (UT) ~~~ D ~ W Noise ~~~~ D W
1800 53 52 31 37 55 56 36

1830 53 52 30 40 55 56 37

1900 53 53 30 42 55 56 37
1930 53 53 27 44 55 56 34
2000 53 53 31 46 55 56 38

- 2030 53 53 27 46 55 56 38

2100 53 53 30 47 55 56 40
• 5 2130 53 53 30 47 55 56 39

2200 53 53 27 48 55 56 39

2230 53 53 29 48 55 56 40

2300 53 53 31 48 55 56 40
2330 53 53 30 48 55 56 40

0000 53 53 30 48 56 56 40
0030 53 52 32 48 55 56 40

- 
-
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Table 8. Signal and Noise Data . Vandenberg, 21 July

21 July 1976 Signal Strength and Noise Data
Vandenberg AFB _____________ dB > 1 uV/rn  

_________

10. 2 kHz 10. 6 kHz T 3 . 6 k H z
TIME (UT ) C D H Noise C D H

- j 1730 53 53 39 35 53 56 46

1800 53 52 39 37 53 56 42

• 1830 53 52 39 38 54 56 44
1900 53 52 38 42 55 56 44

1930 53 52 38 43 55 56 40
2000 - -  - -  - - - -  -- --  --
2030 --  --  - - - -  - -  -- - -

2100 53 52 38 48 55 56 45

2130 53 53 36 48 55 56 44

2200 53 53 39 48 55 56 45

2230 53 53 39 48 55 5C 44
2300 53 53 38 46 55 56 46
2330 53 53 41 45 56 56 46 )
0000 53 53 39 44 56 56 46

0030 53 53 41 44 56 56 46

0100 53 52 39 42 56 56 46
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Table 9. Signal and Noise Data , Vandenberg, 22 July

22 July 1976 Signal Strength and Noise Data
Vandenberg A F B  

______________ 
db > I uV / rn 

_________

10.2kHz 10.6 kHz — 3.6kHz
TIME (UT ) C D H Noise C D H

1900 53 53 36 40 54 56 44

1930 - -  53 36 43 - -  56 41
2000 - - 53 38 43 -- 56 43
2030 - - 53 36 45 -- 56 42

2100 -- 52 37 44 -- 56 44
2130 -- 53 38 46 -- 56 44

2200 - - 53 38 46 - - 56 44

2230 53 53 39 46 55 56 46
2300 53 53 39 46 56 56 46

2330 54 53 39 46 56 56 46
0000 54 53 40 45 56 56 46
0030 s3 53 40 45 56 56 46
0100 54 52 42 45 56 56 46
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Table 10. Signal and Noise Data , Almira, 17 Aug.

p4
17 Aug. 1976 Signal Strength and Noise Date
Almira , Wasn. 

______________ 
dB ~ I ~V/m

10. 2 kHz 10 .6kHz  13 . 6 k H z
TIME (UT) ~~~~ ~~~ H Noise ~~~ 1V

2030 46 56 28 43 50 59 32
2100 46 56 27 43 50 59 32
2130 46 56 30 44 50 59 34
2200 46 56 30 44 50 59 34
2230 46 56 31 44 51 59 34

2300 46 57 31 44 51 59 35
2330 47 56 31 44 51 59 35
0000 47 56 31 43 51 59 35
0030 47 56 32 44 51 59 35

0100 47 56 32 42 51 59 35
0130 46 55 32 41 50 58 34

* 0200 46 55 30 41 50 58 35
0230 46 56 30 41 49 58 35
0300 4 5 57 31 4 1 48 58 35
0330 45 57 31 41 48 60 36
0400 45 57 33 40 47 61 38

0430 45 56 33 40 48 60 39
0500 49 56 33 40 50 61 41
0530 52 56 35 41 50 62 41
0600 50 59 36 41 50 62 41
0630 51 58 35 40 50 62 42

46

_ _ _ _ _ _ _ _ _ _ _ _  
_ _

____________________ 
_ _ _ _ _ _ _  
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55, Table 11. Signal and Noise Data , Almira, 20 Aug.
p4 

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 Aug. 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
d B >  1 ~V/m

10.2 kHz 10.6 kHz 13.6kHz
TIME (UT) C D H Noise C D H

0200 46 54 29 42 50 57 35
0230 45 54 29 42 50 58 35
0300 4 5 56 31 43 48 57 35

0330 44 56 31 43 47 58 35

- • 0400 44 56 29 43 45 59 38

0430 45 56 33 44 47 60 40

0500 48 58 36’ 43 50 62 42
0530 50 56 34 45 50 62 42

0600 50 55 36 43 50 61 43

0630 49 56 37 45 51 62 44

0700 50 58 37 46 53 61 44

Table 12. Signal and Noise Dat a, Almira , 21 Aug.

21 Aug. 1976 Signal Strength and Noise Dat a
Almira , Wash. 

____________ 
d B >  1 )iV/m

10. 2 kHz 10. 6 kHz 13. 6 kHz
TIME (UT) C D H Noise C D H

0000 46 56 31 39 50 58 35
0030 46 56 32 39 50 58 35
0100 4 6 56 31 37 50 58 35

0130 46 56 31 38 50 58 35

0200 46 55 33 39 50 58 35
0230 45 54 30 31 50 57 35

0300 45 57 31 39 50 57 35
0330 44 57 33 40 48 60 35
0400 44 58 31 39 45 61 38
0430 46 58 32 40 48 62 40

0500 49 58 33 39 50 61 42
0530 51 57 35 39 50 60 42
0600 49 54 36 39 51 60 42

47
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Table 13. Signal and Noise Dat a, Almira, 27 Aug.

27 Aug. 1976 Signal Strength and Noise Dat a
Almira, Wash. 

______________ 
d B >  1 uVIm__ 

_________

_1 O~jj~Hz 10. 6 kHz _I~~~~kHi
TIME (UT) C D H Noise C D H

0100 47 55 26 38 49 57 25
0130 48 55 25 37 49 57 28
0200 47 55 26 38 48 57 .27
0230 47 56 26 38 48 57 26
0300 46 57 26 38 48 57 26
0330 45 57 30 37 47 56 33

Table 14. Signal and Noise Data , Almira , 1 Sept.

1 Sept . 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
dB > 1 uV/m_ _________

10. 2 kHz 10. 6 kflz 13. 6 kHz
TIME (UT) C D H Noise C D H —

1900 47 56 30 40 50 57 30
1930 47 56 30 39 50 58 32
2000 47 56 29 39 50 57 30
2030 47 55 27 39 50 57 28
2100 47 55 28 39 50 57 30
2130 47 55 28 38 50 57 30

• 2200 47 55 30 38 51 57 31
2230 47 55 30 39 50 57 31
2300 47 55 32 39 51 57 35
2330 46 55 31 38 50 58 33
0000 47 55 31 38 50 57 33
0030 47 55 30 38 49 57 33
0100 47 55 30 39. 49 57 33
0130 47 55 30 38 49 57 33
0200 48 55 31 39 50 57 35

- - I 0230 47 56 30 40 49 56 35

48
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Table 15. Signal and Noise Data , Almira, 3 Sept.

3 Sept . 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
d B >  1 uV/m 

_________

10. 2 kHz 10 .6kHz 13. 6 kHz
TIME (UT) C D H Noise C D H

1630 45 55 33 33 46 57 36
1700 45 56 33 32 47 57 33
1730 46 56 35 32 48 57 32

1800 47 56 30 32 48 57 32
- 1830 47 55 30 33 49 57 30

1900 47 55 27 34 50 57 25
1930 47 55 27 36 50 57 27
2000 47 55 26 36 50 57 27
2030 47 55 23 37 50 57 22
2100 47 55 27 37 50 57 29
2130 47 56 28 37 50 57 29
2200 47 56 30 37 50 57 31
2230 47 55 30 38 50 57 33
2300 48 55 31 37 50 57 32
2330 47 55 30 36 50 57 32
0000 47 55 31 36 50 57 33
0030 47 55 32 36 49 57 33
0100 46 55 30 36 49 57 33
0130 46 55 30 34 49 57 33
0200 46 55 30 35 48 57 34
0230 46 56 31 36 48 56 35

49
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Table 16. Signal and Noise Data, Almira, 10 Sept .

10 Sept . 1976 Signal Strength and Noise Dat a
Almira , Wash. 

_____________ 
dB > I uV/m_ _________

10. 2 kHz 10. 6 kHz 13 .6kH z
TIME (UT) C D H Noise C D H

1630 45 55 25 37 45 57 30
1700 45 55 25 37 46 57 29
1730 46 55 25 37 47 57 20
1800 47 55 23 37 48 57 17
1830 47 55 22 35 49 57 18

- 
. 1900 47 55 20 34 49 58 17

• 1930 47 55 16 33 49 57 17
2000 47 55 10 33 49 57 17

2030 47 55 7 32 49 57 17
2100 47 55 7 32 49 57 17

- 
- 2130 47 54 13 32 49 57 17

2200 47 54 17 31 49 57 17
2230 47 54 16 31 50 57 17
2300 47 54 17 33 50 57 17

2330 48 54 18 32 50 57 17
0000 47 54 16 31 50 57 17
0030 47 54 17 31 50 57 17

0100 46 53 15 31 49 57 17
0130 46 53 14 32 49 56 17

Table 17. Signal and Noise Data, Almira , 14 Sept .

14 Sept . 1976 SIgnal Strength and Noise Dat a
Almira, Wash. 

_____________ 
db > 1 uV/m

10. 2 kHz 10. 6 kHz 13. 6 kHz
TIME (UT) C D H Noise C D H
2200 48 54 27 41 50 58 30

2230 48 54 29 41 50 57 31
2300 48 54 28 41 49 57 32
2330 48 54 26 41 50 57 32
0000 48 54 28 41 50 57 30

50
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0 -

.4
p4 Table 18. Signal and Noise Data , Almira, 15 Sept.

15 Sept. 1976 Signal Strength and Noise Data
Almira , Wash. 

_____________ 
dB >  1 ~.iV/rn 

_________

10. 2 kHz 10. 6 kHz 13 .6 k H z
- - TIME (UT) C D H Noise C D H

2030 47 55 25 38 49 57 26
2 100 47 55 28 39 49 57 30

- 2130 47 55 27 39 50 57 30
2200 47 54 29 40 50 57 30
2230 47 54 27 42 50 57 32

- 2 300 47 54 30 41 50 57 33
2330 47 54 31 40 50 57 33

0000 47 54 30 40 50 57 32

I 
0030 47 54 31 42 49 57 33

- 0100 47 54 30 42 49 57 33
0130 47 54 29 40 49 56 33
0200 46 54 31 40 49 56 35

• 0230 45 56 29 41 48 57 34

0300 44 56 30 41 47 59 36
0330 46 56 32 40 47 60 39

- .  51
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Table 19. Signal and Noise Data, Almira, 17 Sept .

- - 17 Sept. 1976 Signal Strength and Noise Data
Almirp, Wash. 

_____________ 
d b >  1 I . V I m  

_____________

10. 2 kHz 10.6kHz 13.6kHz
TIME (UT) C D H Noise C D H

2100 48 55 30 40 49 58 29
2130 48 55 30 40 49 57 30
2200 48 55 29 42 49 58 30

- 
- 2230 48 55 30 42 49 58 32
• 2300 48 55 31 42 49 57 31

- 
2330 47 55 31 42 49 57 34

I 0000 47 55 31 42 49 57 35
- - 0030 47 54 32 42 49 57 35

0100 47 54 30 42 49 57 32
0130 47 54 31 42 49 56 33

- 0200 47 55 33 41 49 56 33

- 

* 1 0230 46 56 31 42 48 56 35
0300 45 55 30 42 47 58 37

— 0330 45 55 30 42 47 60 40
- 

- 0400 47 56 32 43 48 60 40
0430 50 55 34 42 49 60 40
0500 50 55 36 4~ 49 60 41
0530 49 55 38 39 50 60 41
0600 49 52 37 40 51 59 41

52
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Table 20. Signal and Noise Data, Almira , 20 Sept .

20 Sept. 1976 Signal Strength and Noise Data
Almira, Wash. 

_____________ 
d B >  I )1~V / m_

1 0~~~~~I~ ,_ 10. 6 kHz — L~Jf L_.
TIME (UT) C D H Noise C D H

1400 51 55 39 31 50 57 39
1430 50 55 39 32 52 57 39
1500 47 54 37 33 47 57 36
1530 45 54 36 32 48 57 37
1600 42 55 35 32 45 57 37

1630 44 55 34 31 47 57 33
1700 46 55 32 32 48 57 34
1730 45 55 31 32 48 57 33
1800 47 55 31 33 49 57 30
1830 46 55 30 33 49 57 32
1900 47 55 29 33 49 58 30
1930 48 55 29 33 49 58 18

Table 21. Signal and Noise Data, Almira , 21 Sept.

21 Sept. 1976 Signal Strength and Noise Data
Almira, Wash. _____________ 

d B >  1 ~VIm _________

10. 2 kHz 10. 6 kHz 13. 6 kHz
TIME (UT) C D H Noise C D H
0200 47 55 30 40 48 58 31
0230 47 55 33 40 48 57 31
0300 46 57 33 40 47 55 38
0330 47 58 33 41 46 56 40
0400 49 58 33 41 47 54 38
0430 52 58 32 41 49 56 41
0500 52 58 32 40 49 55 40

Table 22. Signal and Noise Data, Almira , 29 Sept .

29 Sept . 1976 Signal Strength and Noise Data
Almira,. Wash. d B >  1M V /m

~~ 10. 6 kflz 13.6 kHz
TIME (UT) C D H Noise C D H
2100 46 55 -- 32 45 54 --
‘130 46 56 23 32 45 53 --
2200 46 56 24 33 

— 
44 53 - -

• 53

L _ _ _  _ _ _  
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Table 23. Signal and Noise Data , AlmIra , 30 Sept.

30 Sept. 1976 Signal Strength and Noise Data
Almira , Wash. 

_____________ 
dB > 1 uV/m 

_________

10 . 2 k Hz  10. 6 kHz ~3 .6kHz
TIME (UT) C D H Noise C D H

1530 44 54 9 31 43 52 33
1600 41 54 9 31 39 53 33
1630 43 55 9 31 42 53 33
1700 44 55 9 31 42 53 31
1730 45 55 9 32 42 53 31
1800 46 56 9 33 43 53 29
1830 46 56 9 33 43 53 21
1900 47 55 9 32 43 53 24
1930 47 55 9 32 44 53 --
2000 47 55 9 33 44 53 --
2030 47 55 9 32 44 53 --
2100 47 55 9 32 44 53 --
2130 47 55 9 32 44 53 --
2200 46 55 9 31 44 53 --
2230 46 54 9 32 44 52 24
2300 46 54 9 33 44 52 24
2330 46 54 10 33 44 52 27
0000 46 54 10 32 44 52 27
0030 46 53 10 31 44 52 26
0100 45 53 9 32 44 52 26
0130 44 55 9 33 43 51 28
0200 44 56 9 35 42 53 27
0230 44 56 9 35 40 54 29

-
• 0300 45 57 11 36 42 54 31

0330 47 56 10 36 43 55 31
0400 49 55 10 37 46 56 33
0430 51 54 10 36 46 56 34
0500 50 55 9 35 44 54 34
0530 49 56 9 36 45 55 35

54
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Table 24. Signal and Noise Data , Almira , 1 Oct.
p4 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 Oct. 1976 Signal Strength and Noise Data
Almira, Wash. 

_______ 
d b >  1 uV/ rn  

_________

10. 2 kFii 10. 6 kHz l3. 6 kHz
TIME (UT) TT D W Noise C D H

0130 46 56 27 38 43 52 25

0200 44 56 12 39 42 54 25
0230 43 55 17 36 40 54 27
0300 45 55 14 36 42 54 31
0330 47 56 12 36 43 54 33

0400 48 55 9 37 44 55 33

Table 25. Signal and Noise Data , Almira, 3 Oct.

3 Oct. 1976 Signal Strength and Noise Data
Almira, Wash. 

______________ 
dB > 1 uVIm_  _________

I 1 O.2 kFf~ 10. 6 k}{z _1 3 . 6 kH z
TIME (UT) C D H Noise C D H

1730 46 55 10 32 41 53 27
1800 46 55 9 31 42 53 27

1830 46 55 9 30 43 53 17

1900 47 55 9 31 43 53 16
1930 47 55 9 32 44 53 16

2000 47 55 9 31 44 53 16

2030 47 55 9 32 44 53 16
2100 47 55 9 31 44 53 16
2130 47 55 9 31 44 53 16
2200 43 55 9 31 41 53 16
2230 47 55 9 31 44 53 16
2300 47 55 9 • 31 44 53 16
2330 47 54 3 31 44 53 17
0000 47 54 9 31 44 52 28
0030 46 53 9 32 43 52 28
0100 46 53 9 32 43 52 27
0130 45 55 9 33 43 51 26
0200 43 57 9 35 41 54 28
0230 44 57 11 35 40 54 31

0300 45 55 11 36 41 55 33

55
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Table 26. Signal and Noise Data , Almira , 4 Oct.

p4
4 Oct. 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
db > 1 u V / m  

______________

10. 2 kHz 10 .6kHz  13.6kHz
TIME (UT) C D H Noise C D H

1730 44 55 9 30 41 53 26
1800 46 55 9 30 42 53 26
1830 47 55 9 33 43 53 27

1900 47 55 9 33 44 53 19

1930 47 55 9 33 44 53 17

2000 47 55 9 33 44 53 16
2030 47 55 9 33 44 53 16
2100 47 55 10 34 44 53 16

2130 46 55 9 33 44 53 16
2200 47 55 10 33 44 53 16
2230 47 55 11 35 44 53 16
2300 47 55 9 35 44 53 17

2330 46 54 9 34 44 53 21
0000 46 54 9 34 44 52 27

0030 46 54 9 34 44 52 25

0100 46 53 9 36 44 51 26

0130 4 5 56 10 37 4 3 52 26

0200 44 57 9 39 41 54 26

Table 27. Signal and Noise Dat a, Almira, 13 Oct.

• 13 Oct. 1976 Signal Strength and No.~se Data
Almira, Wash. 

______________ 
db>  1 j V/ m 

______________

l f l .2 k H z  1 0.6 k H z  13 .6kHz
TIME (UT) C D H Noise C D H

1800 43 57 30 30 47 56 35
1830 43 57 29 30 47 56 33
1900 43 57 24 30 47 57 33
1930 43 58 24 30 47 57 33

2000 43 58 20 30 47 56 33

2030 43 56 15 30 47 56 34
2100 43 56 14 30 47 56 33

56
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Table 28. Signal and Noise Data , Almira , 14 Oct.

p4 
_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

14 Oct. 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
db>  1 uV/m _ _________

10 .2  kHz 10. 6 kHz 13.6 kHz
TIME (UT) C D H Noise C D H

1700 41 56 32 32 42 57 34

1730 43 56 30 30 44 57 33

1800 43 57 29 30 45 57 33
1830 44 57 29 30 46 57 33
1900 43 57 24 30 47 57 33

1930 43 57 -- 30 47 57 33
2000 43 57 -- 30 47 57 33

2030 43 56 -- 30 47 57 33 -j
2 100 44 56 -- 30 47 57 33

Table 29. Signal and Noise Data , Almira, 21 Oct.

21 Oct. 1976 Signal Strength and Noise Data
Almira , Wa sh. 

______________ 
db > 1 ~V/m —_____________

1 0.2 k Hz 10. 6 kHz 13 . 6 k H z
TIME (UT ) C D H Noise C D H

2030 28 57 25 36 52 58 27
2100 28 56 2 2 36 52 58 27

2130 28 56 23 36 52 57 27
22 00 47 56 23 36 52 57 27
2230 46 55 2 5 36 52 56 27

2300 46 55 2 6 36 51 56 32

2330 46 55 28 36 51 56 35
0000 46 55 28 36 51 55 35

0030 46 58 27 36 50 56 35

0100 45 60 26 36 50 56 36

0130 45 61 27 36 49 58 36

0200 46 60 29 36 50 59 37

0230 47 59 30 36 50 59 38
0300 47 59 31 36 51 58 39

0330 49 60 32 36 52 56 40

0400 51 60 33 36 -- -- --

57
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Table 30. Signal and Noise Data . Almira, 22 Oct.

22 Oct. 1976 Signal Strength and Noise Data
Almira , Wash. 

______________ 
db > 1 ~V/m 

______________

10.2  kHz 10.6 kHz 13.6 kflz
TIME (UT) ~~~~ D H Noise C D H

0200 45 61 27 36 43 62 27
0230 46 61 27 36 45 60 27
0300 48 60 29 37 52 59 37
0330 50 59 30 37 52 59 39
0400 51 58 30 37 53 61 38
0430 52 58 26 36 52 62 36

• - 0500 50 58 28 36 52 62 37
0530 51 57 30 36 51 60 38
0600 52 58 33 36 49 59 40
0630 52 56 34 36 47 60 40
0700 50 56 33 36 47 60 40
0730 50 55 33 36 51 61 41
0800 49 55 35 36 52 60 42
0830 49 57 34 36 52 61 43
0900 48 56 33 36 51 60 42
0930 48 59 33 37 41 61 42
1000 49 59 33 37 41 61 40

58
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Table 31. Signal and Noise Data, Almira, 27 Oct.

p4
27 Oct. 1976 Signal Strength and Noise Data
Almira, Wash. 

______________ 
d b >  1 uV/m 

______________

10. 2 kHz 10. 6 kHz 113. 6 kHz
TIME (UT) ~~~ D H Noise C D H

2000 47 57 - - 24 54 58 - -
2030 47 57 -- 26 53 58 --
2100 47 56 —- 30 54 58 --
2130 46 56 -- 30 54 57 --
2200 46 56 -- 29 54 56 --
2230 46 56 -- 29 53 56 --
2300 46 56 —— 26 53 55 -—
2330 46 55 -- 26 53 54 -- —

0000 46 57 -- 29 53 54 --
0030 46 59 -- 26 52 55 --
0100 45 60 -— 26 52 55 --
0130 46 60 -- 26 52 57 --

Table 32. Signal and Noise Data, Alinira, 30 Oct.

30 Oct. 1976 Signal Strength and Noise Data
Almira, Wash. 

_____________ 
dE > 1 ~.&V/xn

1 0.flfr4z . 10. 6 kHz _l 3 .6 kH z
TIME (UT) C D H Noise C D H

2330 45 55 29 -- 53 55 26
0000 45 55 27 -- 53 54 27
0030 44 59 28 -- 53 55 33
0100 44 59 28 -- 52 54 33
0130 44 61 29 -- 51 53 35
0200 45 61 29 -- 52 57 36
0230 45 61 31 -- 52 57 38
0300 46 59 32 -- 53 58 39

59
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