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| INTRODUCTION

Mcasurements of atmospheric radio noise are being nade by the
Electronics Laboratory of the Military Research and Development Centes
(MRDC-EL), a joint Thailand-United States-organization in Bangkok., The
nesse-measuring equipment (Fig. 1), modeled after the U.S. Natioaal
Bureau of Standards Radio Noise Recorder, Model ARN-2, is located near
the village of Laem Chabang (Fig. 2), about 90 ki'ometers southeast of
Bangkok, in order to minimize interference from man-made noise. A view
of the site, showing the standard ARN-2 antenna and gronnd plane, is

presented in Fig. 3.

The cooperation and participation of the stafl members of the
Thailand Ministry of Defeuse and tihe support of the United States
Advanced Research Projects Agency and the U.S. Army Electronics Command,
lhave made it possible for the Jdata presented in this report to be

accumulated.

Tables | and 11, below, present}information abont the site and the
. - -
equipment i Ak AV AL
- \j -7
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 freguency is presented in Fig. 4.
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ARN-3 ATMUSPHERIC RADIO NOISE MEASURING FQUIPMENT

FIG.1
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FIG. 2 LOGCATION OF THE RADIO NOISE RECORDING STATION AT LAEM CHABANG, THAILAND
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Table |

RADLO NOISE MEASURING SITE AT
LAEM CHABANG, THALLAND ]

GEOGRAPHIC LOCATION
Ei.EVAT + ANGLE OF HORIZON
Latitude Longitude
13.55°N 100.90° | Less then 3 degrees in all
directions; zero degrees towards
the wesat (Gulf of Tﬂailand)
Table 11

ARN-3 RADIO NOISE RECORDER SPECIFICATIONS

Antenna Staadard 6.6294-meter (21.75 feet)
vertical antenna with ground plone
consisting of ninet{ radisl wires,
each approximetely 100 feet long.

Frequeﬁcies of Measurement 6, 13, 27, le6, 530, 2,300, 5,000,
and 10,000 kHz.

Fffective noise bandwidth
of receiver 200 Hz

Recording chart speed 5 cm per hour

RTINS rosaris st
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Fg = Effective Antenna Noise Figure = External Noise Power
Available from an Equivalent Short, Lossless,

Vertical Antenna in dB Abeove KTb.

Ejn = Equivalent Vertically Polarized Ground Wave rms, Noise
Field Strength in dB Above 1 uV/meter for a 1-kHz Bandwidth.

fMHz = Frequency in MHz

Source: ESSA Tech. Report IER 18-ITSA 18-28

FIG. 4 NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE
TO NOISE FIELD STRENGTH AS A FUNCTIOCN OF FREQUENCY




it DISCUSSION

The oise data cont vined in this report are comvatiblc with the daca
in a series of Technical Notes published by 1TSA,* (Series 18) “Quarterly

¥

Radio Noise Data.'” The foilowing two parameters of the atmospheric noise

are tabuluted in the Apperdix:

(1) Mean power

(2)  Mean envelopé voltage.

The mean power is a basic narameter and is expressed as an effective
antenna noise factor, F,. F_ is defined as the noise power available from

an equivalent loss-free antenna in dB above kTb, the thermal noise power

available from a passive resistance, where

k = Boltzmann’s constaat (1.38 x 10~2% joules per dezree
Kelvin) '

b = Effective receiver noise bandwic .k (Hz)

T = Reference temperature, taken as 288°Kelviun.

The mean envelope voltage, V,, is expressed as a deviation in dB
below the mean ower.

i
~—Four frequenciez, either iu the MF and HF bands or in the VLF and

Lk bands, may be recorded simultaneously for 30 minutes. Switching between
the two sets of four frequencies is accomplished antomatically each Yalf
hour. The average power and the mean envelope voituge are recorded on an
8-channel strip-chart recorder. The thirty-minut= samples are taken as

representing the noise condition for the full hour.{ )

The month-hour medians for power and voltage, ¥ _ and V..t respec-
tively, are deteimined from the hourly values scaled from the chart
tecordings for each of the corresponding frequencies. Normally, from

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

.

Institw « for Telecommunicat oo Scient es and Aeronony, of the Institntes for Environmental Research,
kavirone: sal Science Serviees Adming st ration, V.S, Depavtment of Commerce.
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for each hour of the day und fiom ten to fifteen observations of the voltage
deviations. When there are ‘ewer than fifteen observations of the mean power
or seven observations of the voltage deviations, the tabulated values in the

Appendiv are identified by an asterisk.

e extent of the variation of the noise power from day to day at a
particular hour of the day can be determined from the upper and lower decile
values of F . These are expressed in dB above and below the month-hour

median, F_ . and desigoated by D, and D,, respectively, in Table A-1.

Time-block median values of noise are tabulated on « seasonal basis
and are obtained by averagiug afl month-hour medians for the four hours
of the day within the three-month perind (se: Table A-2 and Fig. A-1). The
tiue-block values conform to the seasonal time-block values used in CCIR
Report No. 322,

The results of the noise measurements at MF and HF for the m. iths
March, April, and Nay 1966, are given ia this repoart. No data for LF
and VLF for these months are available, but it is expected that data for

these frequency bands will be publisted in subsequent reports.
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= Tuble A-1
1% MONTH-HOUR VALUES OF RALIG NOISE
E
E Station: LAEM- CHABANG Lav. 13,05°N Long. 1G0.9°%F Month March 1967
E
£ FIEQUENCY (MH2)
£ us, o o ‘
= i) 0.53 2.3 5.0 10.0
§ I‘Iui Du ] ‘dn I‘nm h B ‘dm l‘am Du By \dm I‘um h y dm
g 00 99} afung2s5) o} 9 7120 60 Jrwofrofrof s {wo)ss| i
01 gl of12fsef sf2lunl2as] o220 ofre} arfe}]s| 2o
02 97l 7tz f4o] e li2l 330} sl o]l 8l20] ele] ] 10
03 9} 113 f40] 5,10 ) v l40) e0fio) o)z i) s os
0t s7] ofrefao] tafrziujaof 9] 7l e]l20] 45| 15
05 95l ojuJas| sz ofao] o1 f a0 ] 37140 ] 05
06 90} 6f st20] 73tz j20f59f--f--Jz2o0}] 5t f1rfnl}io
07 82 {10 J1w0 J20 ) 66 912 ]20}] 48] 7§ 5|20} 44} 7 ]13] 1.0
o8 wi13] 930  sa] s 7 {20 &3] 9] sf3zo} 3]s} 20
09 7o ] 9 111 }4.0 51 {10 8 |25 4216 5 §2.5 34 J10 4 2.0
10 s fta oo s2]w}) 930} &t} 7525y |--]1s
nm Jse]--t--l2o] st v e 20} 434 7]30})*3]--1--1]10
12 {so |-f--f20] 8} sfwfoo}] a2 sfzo]e]7]al]zo
E 13 J*r0 f-cl--f2s5) 57 s sf220f 21 af220f 3] 70920
14 81t Juis]wefso] 57 9] 9130 4312l s5125})3] 65| 2s
15 87 ] 8|23 fs55 ] 6r Jarfrr Jr.sf s Jun s f2o0f uls)| e
16 92 ] 9] ]s50)] 6717 Jwo Jro] st o8 ft.of a1 |8 | 30
\ 3 93 ]isJw}3o] stwli2fis] et} 8] 9fro} sofisl7 |20
‘ 8 f ot 4l 9f2v] 9] 50 frs ] 67 12 )11 o5 f 594 6 |1e | 20
! w ool slufso] 7 ] f20] 69 frofunfos|ss]oe]wo]is
‘ 20 98 | o frof30] 77t 8 l20) 72} 6t14f1.04 57 )10 ]11}1.0
20 fwol sfavgy2o0) 72l o220 70 fiofur 1o 39 fJio fio | 10
2 fwof s ofas)9)] 9} 9o 701 7fufr.o] 57 jio f12 o5
23 Jwo ] 4ufsof 5wl 20 65t 9bitjrofsolin]e] 10

| = Less than 15 days/month for Fg or Less than 7 days/month for Va

‘ Fum = Median value of effective sntenna noise 1n dB abuve ktb
b, = Batio of upper decile to median 1n I8
' D, = Ratio of nedian te lower dectle au dB
Vdm: Medion deviation of averag:  olitage an 4B} below mean power
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Table A-1 (Continued)

MONTIE-HOLR VALEES OF RADIO NOISE

Station: LAEM. CHABANG Lat, 13.03°N Long, lUO.?uF Month Avril 1967
FREQUENCY (Milz)
1%, .53 ) 5.9 10.0
(LT} -
l‘ﬂm l)u h Vdm l‘um Du ny Vdm Fam nu Dl Via l'.am Du by Vdm
oy 99 ? T 3.0 76 [§ 3130 ob | 12 9 11.0 60 [ 5 2.0
01 99 9110 | 4.0 T0 7 3130 6b |13 9 11.0 62 5 3 9.5
02 100 7112 40 70 4 540 oo f 14 114 §1.0 57 7 9 9.5
03 99 9 g 140 75 {16 5140 66 | 10 §10 | 1.0 59 8 j10 110.0
04 100 7 9 ]15.0 74 12 o }50 bb 9 p1l 15 61 ig 7 5.0
05 ol 3 jujfso} 4} 8] olas| e8] 9fjio]io} es] 5] 6] 6.0
06 90 | 22 8 |3.0 09 |17 4| 5.0 58 | 1o 5425 62 4 7 2.0
07 86 |17 8 ]6.0 0 }18 7160 52 6 6 13.0 50 4 8 7.0
08 90 115 |16 Jo.0 65 9110 }6.0 47 9 3135 42 9 6 9.0
0 84 J20 {10 8.0 65 112 816 11 5130 39 6 9.5
10 88 125 |14 | 8.0 64 113112 ]6.0 47110 5125 38 7 7 7.5
it 105 112 125 ] 4.0 66 | 21 14 ] 5.0 49 1 2 7140 39 1 14 7 2.0
12 107 12 128 §17.5 72 j17 19 } .0 51 10. 9 §4.0 1113 8 7.0
13 107 12 24 1 7.0 76 2§22 19.5 4111 4.0 39 {14 4 2.0
14 107 §11 |25 |6.0 78 241221]5.5 57 7T 114 | 4.9 17 9 9 2.0
15 il0 6 {19 |5.0 9112117 1F0 57 e f10 3.5 48 {10 7 8.5
16 105 9 119 }5.0 77 9 1 121]4.0 38 6 6 {25 23 6 8 3.0
17 104 7T 110 1]4.0 80 5 7 3.0 64 9 5§1.0 6l 6 7 4.0
18 104 6 13 13.0 81 [ 9125 71 6 710.5 bb [ 5 3.0
19 104 5110 | 4.0 81 3 8125 71 4 4 10.5 65 5 4 5.0
20 104 S i |30 80 o 41120 13 3 510.5 09 3 5 3.0
21 104 3 F11 30 80 6 4] 2.5 73 9 6 10.5 68 5 3 2.0
3 103 5 7 J.u 9 7 4 1 3.0 69 1 10 4 10.5 o8 3 5 9.6
23 101 i 9 {30 77 5 61 3.0 o4 | 14 6 11.0 03 5 ) 2.5
F .= Median value of effective antenna noise in dB above ktb
“u = Ratio of upper decile to median in JdB
1) = Ratio of median to lower decile in dB
Ydm = Median deviation of average voltage in di} below mean power
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Table A-1 (Conc'uded)

MONTI-NOUR VALUES OF RADIO NOISE

Station: LAEM-CHABANG Lat, lz;gézﬁ Long. 100.9°F Month May 1967
FREQUENCY (MHz)

HR. 0.53 2.3 5.0 19.0
(LT)

Fam P 2% 2} Vam [ Pam J O] 2 ] Vam [Fam 2% [P [ Yam [ Fan [P [ ] Vi
00 Jroa ) 2 j2)sof ] 8] 3] 25]63] 6] sj20f elnu} ] 9
or Jws] slizlao] ] 5] 4] 30 )63 o sf2o| ew] 2} 9f 9.0
02 {w2] sfujso] ] sl of 30le63fjto] 3}uo] s9fjia| 5| a5
03 Jwrjojw]ao] ] 9] 4} 30 et]a2] 3f2oleeo]..]--1] 90
o4 Jrwojrodzlao} ] s 6 4062 o] 7]25] ss8}] 7] 5] 100
05 | 3jwslnss] s ] 30}e62]8] oe]ao] a6l 7| 90
o6 | s fafutaof st o] 7] 25559 7} 7]20] o1 8] 8} 100
07 | 90 ]2 ji5]2 2013 50 3.0 ] acfurf sf30] si)ie] 7)100
08 J 9o fir|is}30} nn]e] s 3zo]st] s 4]30] 45] 8] 8]i00
09 [ 8r]22fwojr0fe ]| of 5] 30 40 8] 4f30] s1]10]12]100
10 | sslisfirfeoleo] s} s]so0fao]e} s]so] alnjs| so
1 feojrrliz]sofoesy s}l 2] 2s)si]sfe]ss] ] 7| 90
12 92 {17 fj14]e0 ) 00| o] 25 151 ] 9 6o a1} 8] 7| 9.0
13 ooz fizfeod 7] 5] 40 ] fro] 8|so] 43 8] sl 9.0
14 Jro2)]13fiefso | 7412 8 403} o} 4fja0] 3] 6] 5] 8.0
15 Jroa ] 7tefse ] 2] 3] 40 Js6f] 8 7430 47] 9] 7] 80
1o Jrwos] oJuisles| 5] s] 8] as]sof s|]oepsof s28 7] 8} 8.0
17 Jw2] sdnfoeo| 8] 7 e 20 fe2] 2) 4]20) o3} 5121 8.0
18 {101 ] o) sfso| ] 5] 5] 20]e] 2] sfjro] o7} 4] o] 8.0
19 Jon ] 8] sfso] ) 2] 3 20| ] 3] 7{15] o] 5] 5} 8.0
20 Jw2] o] 9o)l3s5) 80} s] 4] 20 ]| 3] s5fts] o] 4} 5| 8.0
21 fw3| o] o35 st} 4] 5] 202} 4] sft.3] o) 5] 5] 8.5
22 b103 ) 6Jro]30}f 80 ) 4] s 20 ) ea] 6} 5]20] 67] o] 7] 0.0
23 104 e}t |35] 9] 8] 5] 20 }ce2f12] 320} 0] 10]10]10.0

Less than 15 dsys/month for F. or less than 7 days/month for V,

Median valur of effective antenna noise in dB shove ktbh

2 Ratio of upper decile to median an dB

Ra.io of median to lower decile 10 dBR

Median deviation of sverage voltage in dB below mean power
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