Geophysical Data Report

ATMOCSPHERIC RADIO NOISE DATA
BANGKOK, THAILAND—!une-August 1966

By: RANGSIT CHINDAHPORN LT. CHAIKAMOL LUMJIAK
PRAIUAB NIMITYONGSKUL

Prepared for:
U.S. ARMY EL ECTRON!CS COMMAND

FORT MONMOUTH, NEW JERSEY D D O\
NERNEUHEDR

1
} ;
CONTRACT DA-34-039 AMC-00040(E) b e 1067
ORDER NO. 5384-FM-63-9) ; SIS 30
i

Distribution of t.is document is unlimited.

SPONSOREVL BY
ADVANCED RESEARCH PROJECTS AGENCY
ARPA ORDER 371

FOR THE
THAI-U.S. MILITARY RESEARCH AND DEVELOPMENT CENTER
SUPREME COMMAND HEADQUARTERS
BANGKOK, THAILAND

STANFORD RESEARCH INSTITUTE

MENLO PARK, CALIFORNIA

ARCIIVE COPY

b
:ﬁ'

|

4 D PO T TR b Mttt )

CSEST ARG Yo 41

FUOEHR I L1

) 290 $ 54 SO oAt chafd bag ) ae ¢ o4 a 800 L 1o ba bt A4 IR PRI ¥

iebribbbapti s L



BEST
AVAILABLE COPY



L)

|

ST A .\" IO R D RESEARCIH | \%I (S N O A D

-~

e N O j*\l\'}\- . O R

Janvary 1967
Geaphysical Data Repart

ATMOSPHERIC RADIO NOISE DATA
BANGKOK, THAILAND—June-August 1966

Prepared for:

U.S. ARMY ELECTRONICS COMMAND CONTRACT DA-36-039 AMC-00040(E)
FORT MONMOUTH, NEW JERSEY . ORDER NQ. 5384-PM-63-91

By: RANGSIT CHi. DAHPORN LT. CHAIKAMOL LUMJIAK
PRAJUAB NIMITYONGSKUL

SRI Praject 4240

Distribution of thiz document is unlimited.

SPONSORED B8Y
ADVANCED RESEARCH PROJECTS AGENCY
ARPA ORDER 371

FOR THE :
THAI-U.S. MILITARY RESEARCH AND DEVELOPMENT CENTER
SUPREME COMMAND HEADQUARTERS
BANGKOK, THAILAND

Ep X ¢
Copy Na? z',

i

L i



. CONTENTS

S

——

LIST OF 1LLUSTRATIONS .
LIST OF TARBLES.

I OINTRODLCTION . . . o o o 0 0 o v 0
I} DISCUSSION & . o 0 o 0 0 v 0 0 o L

APPENDIX - RADIO NOISE VALUES



ILLUSTRATIONS

Fig. 1 ARN-3 Atmospheric Hadio Neise Measuring Equipment . . . . . . . . 2
Fig. 2 location of the Radio Noise Recording St .tion

at Laem Chabang, Thailand*. . . . . . . . e e e e e e e e e e e e e e 3
Fig. 3 Radio Noise Recording Station,. . . . . . .. 5 0 0 00000GGOGOG0 O 4
Fig. + ° Nomogram for Transforming Effective Antenna

Noise Figure to Noise Field Strength as a

Function of Frequency 5 . . . . . . .. 9 00000000 00GO0OG0O O 6
Fig. A-l\"Three-Month Median Time-Block Values of Hudio Noise Power , . . . . . . . 14

“
TABLES

Table I Radio Noise Measuring Site at Laem Chabang, Thailand . . . . . . . . o 5
Table 1I  ARN-3 Radio Noise Becorde. Specifications. . . . . . . . . . . a o 5
Table A-1 Month-Hour Values of Radin Noise . . . . . . . . . . . .. o . v, 10
Table A-2 Three-Month Time-Block Values of Radio Noise . . . . a 13



| INTRODUCTION

Measurements of atmospheric radio noise are being made hy the
klectronics Laboratory of the Military Besearch and Development Center
(MRDC-EL), a joint Thailand-United States-organization in Hangkok. The
noise-measuring equipment (Fig. 1), modeled after the U. S, National
Bureau of Standards Radio Noise Recorder, Model ARN-2, 1s located near
the v.ilage of Laem Chabang (Fig. 2), about 90 kilometers southeast of
Bangkok, in order to minimize interference from man-made noive. A view
of the site, showing the standard ARN-2 antenna and ground plane, is

presented in Fig. 3.

The cooperation and participation of the staff members of the
Thailand Minisiry of Defense and the support of the United States
Advarced Research Projects Agency and the U.S. Army Electronics Command,
have made it possible for the data presented in this report to be

accumulated.

Tahles | and 11, below, present information about the site and the

equi pment .

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 Fig. 4.



D-4240-113%

FIG. 1 ARN-3 ATMOSPHERIC RADIO NOISE MEASURING EQUIPMENT
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FIG. 2 LOCATION OF THE RADIO NOISE RECORDING STATION AT LAEM CHABANG, THAILAND
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Table |

HADLO NOISE MEASURING ST AT
LAEM CHABANG, THALLAND

GEOGRAPHEIC LOCATION

ELEVATION ANGLFE OF HORIZON
Lat itude Loneitude

13.55"N 100, 90k Less tnan 3 degrees in all
directions; zero degrees towards
the west (Gulf of Thuilund}

Table |1

ARN-3 RADIO NOLSE BECORDER SPECIFICATIONS

Antenna .andard 6.6294-meter (21,75 feet)
vertical antenna with ground plane
consisting of ninety radial wires,
each approximately 100 feet long.

Frequencies of Measuremeat 6, 13, 27, 160, 530, 2,300, 5,000,
and 10, 6u0 kllz.

LEffective noise bandwidth
of receiver 200 Nz

Recording chart speed 5 cm per hour
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En = Fa + 20 loglofMHz

Fg = Effective Antenna Noise Figure = External Noise Power
Available from an Equivalent Short, Lossless,
Vertical Antenna in dB Above kTb.

Ep = Equivalent Vertically Pclarized Ground Wave rms, Noise
Field Strength in db Above 1 H-V/meter for a 1-kHz Bandwidth,
fMHz = Frequency in MHz

-65.5 08 -4240-261

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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Il DISCUSSiON

Tue noise data contained in this report are compatible with t e data
tn a series of Technical Notes published by ITSA,* (Series 18) “Quarterly
tadio Noise Data.” The following two parameters of the atmospleric noise
are tabulated in the Appendix:

(1) Mean power

(2) Mean envelope vol.age.

The mean power is @ h-sic paramcter and is expressed as an effective
antenna noise factor, I'\. F_ is defined as the noise power available from

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

available from a passive resistance, where

k = Boltzmann's constant (1.38 x 10°"% joules per degree

Kelvin)
b = Effective receiver noise b ndwidtn (llz)
T = Reference temrerature taken as 288°Kelvin.

The mean envelope voltage, Vd, 15 expressed as a deviation in dB

below the zean power.

Four frequencies, either in the MF and HF bands or in the VLF and
iF bands, may be recorded simultaneonsly for 30 minutes. Switching between
the two sets of four frequencies is accomplished automatically cach half
honr. The average power and the mean envelope voltage are recorded on an
B-channel strip-chart recorder. The thirty minute samples are taken as

representing the noise condition for the fufl honr.

The month-hour medians for power and voltage, F ., and V, . respec-
tivel,, are determined from the hourly values scaled from the chart
recordings for each of the corresponding frequencies. Normally, from

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

institute for Telecomm. 11cation Sciences and Acronomy, of the

d 5 Institutes for Environmental Rescarch,
Environmentzl Scien e Services Administration, ' s, Department

of Com ‘rce.
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for each hour of the day and from ten to fifteen observations of the voltage
deviations. When there are fewer than {ifteen observations of the mean power

or seven observations ol tue voltage deviations, the tabulated values in the

Appendix are identified by an asterisk.

Tk 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 nf F_. ‘These ure expressed in dB above and below the month-hour

median, F,, and desiguated by D, and D‘, respectively, in Table A-1.

Time-block median values of noisc are tabulated on a seasonal basis
aud are obtained by averaging all month-hour medians for the four hours
of the day within the three-month period (see Table A-2 and Fig. A-1). The
time-block values conform to the seusonal time-block values used in CCIR

Report No. 322.

The results of the noise measurements at MF and HF for the months
June, July, and August 1966 are given in this report. No date ‘nr LF
amd VLF for these months are available, but it is expected that de.a for

these frequency bands will be published in subsequent repcrts.
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APPENDIX

RADIO NOISE VALUES
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Table A-1

MONTIL-HOUR VALUES OF RADIO NOISE
Station: LAEM CHABANG lLat, 13.55°N l.ong. 100.9°E Month June 1966
FREQUENCY (MHz)
HR.
(LT) 0.53 2.3 5. 10,
Fam Du l)I Vdm Flm Du Dl vdm Flm Du Dl vdm Fam Du Dl Vdm
00 103 | 12 13 ] 4.0 |73 - --14.0 66 6 15 2.0 53 15 13 130
01 102 ¢ 12 9| 4.0 |*70 )| -~ S 4.0 67 6 14 2.0 53 1 13 17 | 3.0
02 102 | 12 16 | 5.0 | *69 | -- -- 1 4.0 h3 9 112 |20 52 |16} 22135
03 99 | 13 13 ] 5.0 |73 -- -~ 1 4.0 64 8 |15 {2.0 ] *49 1] -- -- 3.0
04 9¢ 113 111 5.0 | *71 -= | -- 140 | *61 -- .- 12.0 ] *47 -- -- 4.5
05 90 1 13 12 ] 5.0 j*74}| -- -« 1 4.0 ] 64 -- -« 2.0 ] *52 -- -- {1 4.0
Oh ‘86 .- .- 3.0 | *70} -- -- | 4.0 64 l 13 | 2.0 53 9 9 {3.5
07 83 | 22 10 ] 4.0 | *70 - -- 1 2.0 } *58 -- -- 12,0 49 1 11 9 | 4.0
u8 B2] 20 | 10} 4.0 | *56 - -- 2.0 51 17 4 |3.0 46 | 13 9 16.0
09 801 19 | 11 4.0 | *55 -- -- 13.0 *47 oo -- 2.0 47 8 13 1 4.0}
10 841 14 | 14 ] 4.0 | *51 oo == |1 3.0 | 47 -- -- 13.0 45 6 10 | 4.0
11 81 ] 18 15| 6.0 | *48 -- oo 3.0 | *43 oo -- 13.0] 45 I -- 1 4.5
12 88 | 12 171 7.0 191 16 | 11 4.0 15 7113 ]2.0 43 8t 13 | 4.5
13 881 14 j14] 7.9 49 9112 1]4.0 14 6 |10 }3.0 44 B 14 | 5.0
14 93 § 12 19} 7.0 f+527¢ -- -- |15.0 47 10 } 12 | 4.0 47 6 15 5.0
15 991 12 1221 9.0 57 19 17 | 4.0 53 11 9 13,0 50 3 17 | 4.5
16 951 15 13 ] 6.5 | *66 -- 1 --}13.0 S8 13113 ]20 52 3 16 | 4.0
17 98 | 14 5160 )70} -- --12.0 59 14 {12 2.0 55 | 12 13 | 3.0
18 oo | 13 51 4.0 1°73 -- -- 120 66 | 14 112 ]2.0 55 | 12 13 § 3.0
19 101 13 11 4.0 | *78 20 -- 120 'S .- -- 1 2.0 3T 1 1i 13 § 3.0
20 102 13 1° 4.0 | *78 .- -- 1 2.0 74 7 8 | 2.5 56 8 10 § 2.0
21 1031 12 le { 4.0 | *78 oo -- 12,0 *68 oo --12.0 55 | 12 16 | 3.0
22 100 14 10| 4.0 | *77 - --12.0 68 8 {14120 57 14119 | 3.5
23 103 | 11 12 ] 4.5 ] °76 -- -- 1 2.0 | *66 -- -- 1 2.0 55§ 11 15 | 3.0
* Fewer observations than 15 days of mean power mesaurements or 7 days obaervations of voltage measurementa.
F.m = Med1an value of effective antenna noiae in dB sbove kTb
D“ = Ratin of upper decile to median F.. in 43
D, = Ratio of median F.m to lower decile in dB
ij = Media1 deviation of average voltage in dB below mean power
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Table A-1 (Continued)

= MONTH-HOVR VALUES OF RADIO NOISE =
= Station: LAEM CHABAMG Lat. 13.35"N Long. 100.9°F Month Jduly 1ueo %
E
: - FREQUENCY (Mllr) <
s n.51 7.3 ) 0.0 f—%
Ea 00 T (Ve Pl o0 o i van  Ean b o 0y I i b0 0y | Ve %
oo Lror [ fus f2op e8| 2l 8 2.5 ea ] e [} se s [ |50 ?
Lo fz fe fro el | sl esfunfas o ]eseg-- |- 0 i
o2 foo i 2 dsol e 7 s t30] e2lojz|20}e2|--}--1]40 i
o3 L | oz o] es) of afso] e2fr2]z 205t -- -5
o8 L ool fas 3o e o] 540 erasfz 2055 --]--]5.00
o3 | ool fas {0 es]| 3] s eo| w0z |20] 56| --]--15.0
b @ lw | of3o0f 83l s]20) eoflnnfrjr.of 53| sfnfso :
07 | 8o 17| o ]so] e8) sfi2f20] ssflis] 8 |1.5) so]l12)13]e.0 i
i
o8 | a3l 30 er| 8|15 |20] 47110 8 20| a1] 812]5.0 :
oo | 88| o l12)s5.0) 30l e |as]20] vz |20] a0 7] 9]0 {
o | osa | slizfso] el alisoo] ) 6flie |10 | of 940,
1 g3 13 {15 |40 s7] 81520 a3 320 36e|13] 3|40
woposr | ol lso] s8] e o]0l wsfrafs 20| s0) 8) 960
13 | 86 of o306 ] sel s )sol wlnfiziao] 02| of o0
11| 8] o) e s0] s8] 3ti2fro] seflie]iofoo] 5] 8f15] 40
15 | ssliofsfao] o) ofuo]sof 52| o1 f2o] x|} 7]s0 i
o | o] oo 30 eef o1z 2ol stz o] s}z
17 | e fao e tzo | sl ot has ool es| ol fao) sslazafuslsze §
s | woe f o e fao ] e [0 wl ]2 feo] e2]| 71940 %
o Jwozl s parlas )t vl las o] w3} 8] |20 e fro]usl s i
20 Lol izlze]| sl isjrofro] 3 1n]as 20f 3] of21}]4.0
A Ll bee] sshbufufeel sifuf2fioef s3lr] ofso0
2w iuflss 1 il 2e] 0] o220 ssfa3|lnn] 4o
el b as ] osol | sfpzop es|a]ue {20 7] 22(16] 40
i * Fewer observations than 15 davs of mean power measurements or 7 days observatinns of voltage wveasurementa.
Fam = Med1an value of effective antenna noise in dB above kTb
7 D, = Ratio of upper decile to median F,_ in dB
D, ~ Ratio of median F__ to loser decale in dB
\'dm Mediran deviation of average voltage in dB below mean power
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Station:

Table A-1

(Cone luded)

MONTH-NOER VALLES OF BABLIO NOLSE

12

= Median deviation of average voltage in dB below mean power

LAEM CHABANG Lat. 13.559N Long. 1G0.49°F Month August 1966
FREQUENCY (HMe)
(%) 0 : : 02
l’::zm l)u l)l vdm am "u l.)l vdm Flm Du l)l vdm Fam Dn nl Vdm
00 97 7 v | 10.0] 71 10 |10 | 3.9 6l 19 9 120 49 1 13 | 201 5.0
01 96 8 14 9.0 72 7 8 | 3.5 60 | 22 9 (2.0 47 1 21 11 5.0
02 9% 5 3 .01 72 5 10 | 4.0 62 19 9 12,0 45 | 23 915.0
03 9 [} 15 8.0 ] 70 7 10 | 5.0 64 14 {12 |20 48 7 13 1 7.5
01 a5 5 15 8.0 ] 69 7 11 | 6.0 i1} 10 112 2.0 42 S 16 | 6.0
05 90 8 9 8.5| 70 6 |12 5.0 59 11 9 | 2.¢ 45 5 10 | 6.0
00 89 8 120 8.0 71 14 J17 | 2.0 60 8 112 2.0 16 19 61 4.0
07 83 9 [i] 10.,0F 70 110 | 20§ 2.) 56 9 |16 | 2.0 | 11 716.5
0R 82 115 8 1.0 1 65 il 17120 501 17 13 2.0 38 11 51 6.0
04 80 | 14 17 4.0 ] 57 | 22 10 ] 2.0 19 8 17 | 2.0 34 14 5] 6.5
10 o7 [ sofssfio] 620 4|13 f1e]20]| 34f16] 5|60
11 82 17 11 10.0F 58 119 | 11 2.0 49 9 114 {2.0 33 17 7160
12 81 | lo 11 11.0] 64 |15 } 18 | 2.0 40 12 12 | 2.0 33 9 1o § 6.5
13 87 13 11 6.0 o6 13 18 1 2.5 18 9 110 | 4.0 3o 7 17 | 8.0
11 91 10 { 13 8.0] 70 9 {19 | 4.0 St 8 8 110 13 5 10 ]| 8.0
15 93 8 15 11.0 ] o8 10 ] 121 3.5 52 8 712.0 44 5 8180
16 02 13 11 8.0} 73 7 151 2.0 60 9 8 12.0 47 9 8] 0.0
17 45 9 9 6.0 1 77 8 le | 2.¢ 65 7 11 15 55 91 18] 1.0
18 96 [} T 7.01 80 7 13 ] 2.0 69 5 9 1.5 541 11 16 | 4.5
19 100 3 11 5.5 1 82 5116 2.0 68 11 11 2.0 51 94130] 6.0
20 97 7 9 {.5 | 81 9 111 2.0 €9 1 14 9 {1.5 51 8251 5.0
21 97 5 8 6.0 ] 82 51191 2.0 68 15 8 2.0 51 14 16 | 4.5
2 97 5 10 6.0 ] 78 7 8] 2.0 67 § 11 8120 54 7 171 4.0
23 96 8 9 9.5 73 9 |10 | 2.5 63 9 6 |20 48 8 131 4.0
* Fewer observstions than 15 days of mean power measurements or 7 days observationa of voltage meaaurementa,
F.m = Median value of effective antenna noise in dB above kTb
D“ = Ratio of upper decile to median an in dB
Dl = Ratio of median F.m te lower decile in d8
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ERRATUM

Ref: “Atmospheric Radio Noise Data, Bangkok, Thailand--June-August 1966,"
Geophysical Data Report, by Rangsit'Chindahporn, Lt. Chaikamol
Lumjiak, and Pr.juab Nimityongskul, Contract DA 36-039 AMC-00040(E),

SRI Projsct 420, Stanford Research Institute, Menlo Park, California

:r W;W,_.. W

SEANE (Jenuary 1967).
?t An error has been fourd 1n Fig. A-1 of the report as printed. The
1llustration has been corrected and is attached. Please correct the
: \‘\
\ copy(ies) of this report as submitted to you.
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