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| INTRODUCTION

Measurements of atmospherie radio noise.are being made by thne
Electronics Laberatory of the Military Research and NDevelopment Center
{(MRDC-EL)Y, a joint Thaitand-Uinited States-organization in
noise-measuring equipmeug’¥¥ég+nLJ. modeled after the U.S

Bitreau of Standards Radio Noise Recorder, Model ARN-2,

Bangkok. The
National

is located near
the village of Laem Chabang (¥rg=—2), about 90 kilometers

southeast of
Bangkok, 1n order to

minimize interference from man-made o1se. A view

of the site, showing the standard ARN-2 anteuna and ground plane, 1s

presented %n“Fig. 3.

Th ceoperation and participation of the staff members of the

Thailand Ministry of Defense and the support of the United States
Advanced Besearch Projects Agency and the U.S. Army Electronics Command,

have mgde it possible for the data presented in this report to be
accumGlated.

Tables | and 11, below,

equipaent .

present information about the site and the

:For convenience in applying the results in this study, a nomogram
for transforming effective antenna noise figure to noise field strength

as a function of frequency is presented in+igr—d.
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ARN-3 ATMOSPHERIC RADIO NOISE MEASURING EQUIPMENT

FIG. 1




FIG. 2 '.OCATION OF THE RADIO NOISE RECORDING STATION AT LAEM CHABANG, THAILAND
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Table |

RADIO NOISE MEASGRING SITE AT
LAEM CHABANG, THALILAND

GEOGRAPHIC LOCATION
ELEVATION ANGLE OF HORIZON
lat1tude l.ongitude
13.55°N 100.90°F, lLess than 3 degrees in all
directions; zero degrees towards
the weat (Gulf of Thailand)
Table I

ARN-3 BRADIC NOISE RECORDER SPECIFICATIONS

Antenna Stendard 6.6294-meter {21.75 feet)
vertical antenna wiih ground plane
consisting of ninety radial wires,
eucl approximately 100 feet long.

Frequencies of Measurement 6, 3, 27. 160, 530, 2,300, 5,000,
and 10,000 kliz.

Effective noise bandwidth
of receiver 200 Hz

Recording chart speed 5 cm per hour
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Source: ESSA Tech. Report IER 18-ITSA 18-28

FIG. 4 NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE
TO NOISE FIELD STRENGTH AS A FUNCTION OF FREQUENCY
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{1 DISCUSSION

The noise data contained in this report are compatible with the data
tn a sevies of Tecliical Notes published by IISA.* (Series 18) “Quarterly
Radio Noise Data.” The foilowing two parameters of the atmospheric noise

are tabulated in the Appendix:

(1) Mean power

{2} Mean envelope voltage.

The mean power is u basic purameter and is expressed as ar effective
untenna noise factor, F.. F_ is defined as the noise power available from
an eqiivalent loss-free antenna in dB above kTb, the tlhermal noise power

avai lable from a passive resistance, where
k = Boltzmann’s constant (1.38 x 10-23 joules per degree
helvin)
b = Effective receiver nnise bandwidth (lz)

T = Reference temperature, taken as 238°Kelvin.

The mean envelope voltage, Vi, "5 expressed as 4 deviation in dB

below the mean power,

Four frequencies, either in the MF and HF bands o~ in the VLF and
Lk bands, may be rer~ded simultanmeously for 30 minutes. Switching between
the two sets of four frequencies is acicomplished automatically eacl half
hour. The average power and the mean euvelope voltage are recorded on an
8-chanuel strip-chart recorder. The thirty-minute samples are taken as

representing the noise condition for the full hour.

The monch-Lour medians for power and voltage, F,, and V, . respec-
tively, are determined from the hourly vaiues scaled from the chart
recordings ior each of the corresponding frequencies. Normally, from

twenty-five to thirty observations of the mean power are obtained monthly

Institute for Teleconzunication Sciences and Acronozy, of the Institutes for Environs

sental Research,
Environzental Science Services Admimistration, U.s. Department of Comuerce.
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for each hour of the dav and From ten to fifteen observations ol the voltage
deviations. When there are Fewer than filfteen observa tons of the mean power
ar seven observations ol the voltage deviations, the tabulated values in the

Appeadix are identilied by an asterrsk.

The extent of the variation ol the noise power [rom day to day at a
particilar hoar of the day can be determined From the apner and lower decile
values of I . These ure expressed in dB above and below the month-hounr

median. F_ . and designated by D, and D, respectively, in Tuble A-1.

YT

Time-block median valnes of noise are tabulated on a scasonal basis

and arce obtarned by averaging all month-liour medians for the Your hours

of the day within the three-month period (see Table A-2 and Fig. A-1). The

‘nil;xmjﬂmnﬂn

time-hlock values conltorm to the seasonal *ime-bloek values used 1n CCIR

L

Report No. 322.

i

The results ol the noise measurements at MF and HF for the months
September, October, and November 1766 are given in this report. No data
for LF and VLF fur these months are available, but it is expeeted that

duta for these frequency bunds will be published 1n subsequent rep.rts.
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APPENDIX

RADIO NOISE VALUES
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Table A-1

MONTI-HOUR VALPES OF RADIO NOISE

Statisn: LAEM-CIABANG Lat. 13.553°N Long. 100.9°F \Month Sept. 19n6
FREQUENCY (MH:)
Ik, 0.53 2.3 10.0
T D, [0 i Vg L Fam [0 10 | Yan [Fum B [0 ] Ve |F n, |n, | vy
i am | Cu : am | Vu m
00 93 8 5 o] oo |11 7 5.5 62 |10 |1 3.0 0 12 f L4 20
01 92 9 5 3.5] o7 5110 0.0 63 T 1] 2.0 o U I
02 ol 12 + 1O} o5 |18 5 5.5 i3} 9 112} 2.5 48 1o §23 4 4.0
03 92 9 R} 6.01 o5 | 1o 8 7.0 63 |10 j13 | 2.0 40 120 | 1o +.5
04 91 (| 10 5 ! 5.0 65 | 10 8 .0 64 g 114 ] 3.0 3o 11T [ 13 ] 6.0
05 89 8 4 ! 6,01 05 9 7 7.0 02 9 111 ] 3.0 [ 30 | -- | -- $.0
to 7 10 3 1.0 60 | -- .- 6.5 59 T 1] 3.0 42 6 121 2.0
1 {11 1 2,005 f .- o-- 3.0 54 |10 T b 38 ] 91 2.5
08 75 7 + 3.0 *49 | -} -~ 4.0 50 |11 81 4.0 3o 6 T 130
09 i 8 4 3.0 541113 3.0 17 7 71 5.0 34 b 8] +.0
i0 73 t 3] 3.0f50 ] -- ¢ -- 3.0 43 | 10 91 5.0 29 T o1 3.0
ii T4 7 5 5.0 50 | 11 10 4.0 5 p L 10| 4o 30 5} b1 2.0
12 TS| 12 4 1.0f 50 9 7 3.5 18 9 107 3.0 3 b ol Lo
13§ 80|14 7| 40| 55| 8 9] 4.0 46 { 4 Ji1| 5.5 321 61 o] 3.5
4] 85| -~ -- 50055 -- | -~ 9.0 47 4 81 5.0 KT 1 81 4.0
15| *88 § -- | -- 5.0 50 | 14 | 11 }10.0 S0 4 1141 4.5 37 8 T 40
i6 9 i1} e 3.0 62 | 114 10 8.0 34 | 10 g1 4.0 12 9 91 3.0
iv 93 1 10} 13 2.0 69 T i 6.0 59 H b 3.0 7 g 1131 2.0
18 97 7 8 4.0} 71 Tyt i.0 Hd 6 ] 3.0 45 Tli2) 2.0
19 67 61 10 3.0 71 7 9 3.0 64 9 31 2.3 3312 111}] 2.0
20 a7 8 T 3.0f 72 8 Y 0l 67 T 12y 3.0 48 | 13 | 121 2.0
21 9 7 0 3.5 71 8 b 3.0 65 8 91 3.0 op12 2] 2.0
22 93 9 6 4.0 70 7 7 3.0 65 7 8] 3.0 6 | 10 ] 121 2.0
23 93 8 4 4.0 0] 121 11 3.5 b3 8 |10] 3.0 112 110} 2.0

. .
Fewer ohservations than 15 days of mean power measurements or 7 days of voitage measurements.

Fa“ = Median value of effective antenna noise in dB above kTh
lzl = Hatio of upper decile to median in dB
Dl Hat1o of median to [ower decile in dB

Vdn Median deviation of average voltage in dB belos mean poser
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Table A-1

{(Contronued)

MONTH-HEE R VALUES OF RADLO NOISE

Station: LAEM-CHAPANG Lat. 13.53°N Leng. 1ot 9" Month Oct. 19bb
! FREQUENCY (Mllz)

HR. i 0.5 208 Bq fa,0
(LT

P D0 P Mae f P T Ve [ Fae R 0 Ve [ Y D00 LN
0 ton | 7 4 5.0 T2 00T eb20 ) 370 jte b e b2 o iz i
1 oo |y al w0 b ey | T 3110 59 |15 it | 20 14 T I N T A O
0} we l o 7 5.0 1 69 |11t 51 3.5 59 (22 2o @btz noe
(15} 1ol 9 9 3.5 oy |12 6| 5.0 57 | 17 9 1 3.0 W 9 Fi3 LG
vl 9 | 8 5 7. 600 o 7] e.0 50 {16 bw pro | 1 fd| 95
03 or b} o] .00 oo .06 5] 5.5 5 {13 bz 30| 30141100 Lo
tis o3 11l | 45 ro | 70 o] 8130} 5 ) oo l3 30 a2 b2l
07 a3 113 I3 1.0 LI | T}20 51 6 | 1e ] 3.0 37 8 01l 3.0
o8 88 { 8 3] 551 60 12 7 2.5 jo 14| 7T e 3o Tt 2.5
09 oo | 18 |10} o0 ] 5 11 g0} 3]l e bdo 3 ]-- -
e 87 {15 ] 18 totb a6 134 T3 31 T lho 3 -- Lo
11 9w |14 | te] s0} 59 1l Ti40f 06 g 81 9 b3.0 1 35 v | 1o | 3.0
12 af b1 18 w0 e2 121040} 45 {10l 8135 351 8 11 | Lo
13 91 ¢ 11 0L 1000, A3 JIL ) B TIP3 T lAm ) 30 | T3 1 L
14 oF 110 18| 9.0 1 6 | B8] 12 | 6.0 I T T B S B O 38 I N A W)
13 98 15 {15 6.0 | 71 612 ] 1.0 56 Fb o albhe | wf vl e Lo
1o 99 | a |12 .0 L f1e | 6§30 RE SN T AP O O TR DN S O U A T O S A
17 i e ] 9l 500 b ool T30 f el e it e 1ol Lo
18 100 | 't 6] 4.0 6| o] 31307 66| 8111820 13 S li2 30
19 4 | 3 3 1.5 3 70 5] 3120 oo 1o 8 2.0 a0 | ¢ |13 130
20 101 5 5 1.0} 8 | 3] 8|20 o6 J10 {18 (2.0} 47 10|12 |20
21 9 | g 1 1o § 790 9] 8|20 7 ed 11 {12 120 ] T2 g3
20 100 l al 3 1.¢ | 77 * 51204 621 8111 12,04 47 8 T Lo
2 101 o 8 451 3| o 540 v (n‘ 13 } 3.0 41} b 3.0

= .
Fewer observations
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Table A-1 (Concluded)

MONTH-HOUR VALUES OF RADIO NOISE

Station: LAEM (MABANG Lat, 13.55°N Long., 100,497

Month Nov.

FREQUENCY (Mllz)

.

LTS 0.53 2.3 5.
I'am Du ”l ‘dm Fam I)u nl \'dm Fam Du .am ”u

00 o1 {16 | 51 5.0 1w | v fsof 8 {10 15 ] 10 2.5
01 w1z | 750 v afse | e2] ow EL Y 3.
02 @t e | |50 0] o] 30| 62 9 ET I 3.
03 9|16 { 9| v 090 111 | 5|0 62| 9 42 | 16

04 or [ 20 | 81} 8.0 20 7T (80| 59 o a3 |1 .0
05 8o | 20 { 9| 8.0 0 9 9180 57|12 v45 | -- .5
06 851 19 71 3.0 Tl [} 91 2.0 56 |12 14 8 )
07 B4 15 | 71 3.0 69 | 8] 615 52| 7 15| 8 .0
08 go {15 | 5§30 62 | 8 9f20] 45| 8 w4

09 gol 7 13| 6.0 59 Lol 8lLof| s o 4 | 8

10 6|18 | 8|50 59 f12 {9l20] w21} 5 ET

11 Bl |16 | 9] 3.0 63 |10 [12 10| 41| < w9

12 83| 16 {12 ] 4.0 o6 | 80 T1Lof M| T 40 | 10

13 82119 {18 ] 3.0 o4 9 6 1 1.0 42 7 39 g 5

14 8|18 ] 550 o3 J11 | 91 | 3| 8 2. 40 10l o5 s,
15 84 | 14 {12 | 1.0 o5 | o 715 | ] 9 2. 13] 8 .5
16 85| 13 4120 68 8 6 ]11.0 35 8 46 | 10 7 14.0
17 87 | 11 4] 2.0 %5 N 8 1.0 60 5 46 9 4 14.0
18 | 10 14 3.0 78 3 7T11.0 63 3 47 | 11 6 | 4.0
19 90|12 | 3] 20 80 | 9| 6 1.0} 63| 5 50 7| 6 }41.0
20 90 {15 | 3] 20 82 | 8 | T (1.0 65| 4 s0l 4| 6 |4.0
21 90 | 13 51 2.0 82 9 6 11.0 62 6 53 4 8 | 4.0
22 90 | 14 | 4 3.0 Tl e jLo 62 9 48 |10 3.0
23 90 | 15 | 4] 4.0 e | 820 571 45 {22 3.0

TSI

{Hi

I

.

* Fewer observations than 15 days of mean power menaurements or 7 daya of

Fan = Median value of effective antenna noise i1n dB above kTb

nu = Ratio of upper decile to median an dB}

Dl = Ratio of wmedian to lower decile 1n dB

\!dm = Medien deviation of average voltage 1n dB} below mean pover
. j

voltage measurements.
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