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I INTRODUCTION 

Measurements ol atmospheric radio noise are being made by the 

electronics Laboratory ui the Military Research and Development Center 

(MRDC-EL), a joint Thailand-United States-organization in Bangkok.  The 

noi se-measur i ng equipment (^iffv -14 , modeled after the U.S. National 

Bureau of Standards Radio Noise Recorder, Model ARN-2, is located near 

the village of l.aeni Chaining (l1'ig? ""2) , about 00 kilometers southeast of 

Bangkok, in older to minimize interference from man-made  eise.  A view 

of the site, showing the standard ARN-2 ante;;na and ground plane, is 

presented in Kie. 3. 

Th ■ cooperation and participation of the staff members of the 

Thailand Ministry of Defense and the support of the United States 

Advanced Research Projects Agency and the U.S. Army Electronics Command, 

have niyde it possible for the data presented in this report to be 

accumti 1 a ted . 

Tables I and II, below, present information about the site and the 

equi p.aent . 

-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 ii» ^iy. 4. 



FIG- 1    ARN-3  ATMOSPHERIC   RADIO  NOISE   MEASURING   ECUIPMENT 



D8-4240-K4R 

FIG. 2   LOCATION  OF   THE   RADIO  NOISE   RECORDING  STATION AT LAEM CHABANG, THAILAND 
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Table I 

HAD10 NOISE MEASURING SITE AT 

t.AEM CHABANG, THAI LAND 

OEOORAPHIC LOCATION 
  ■■   -   ■—                    — " 

ELEVATION ANGLE OF HÜHIZON 
Lat11 ude tunRitude 

13.55^ 100.(J03K Less  than  3  degrees   in  all 
direciions;   zero degrees  towards 
the  west  (Gulf of Thailand) 

Table 11 

ARN-3 RADIO NOISE RECORDER SPECIFICATIONS 

Antenna Standard b.6294-meter  {21.75  feet) 
vertical   antenna  wilh  ground  plane 
consisting of ninety  radial wires, 
each approximately  100  feet  long. 

Frequencies  of Measurement b.   "i,   27,   160,   530,   2,300,   5,000, 
and 10,000 kHz. 

Effective noise bandwidth 
of receiver 200 Hz 

Recording chart  speed 5 cm per hour 

-- 
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Fa = Effective Antenna Noise I 0ure ■ External Noise Power 
Available from an Equivalent Short,  Lossless, 
Vertical Antenna  in dB Above kTb. 
En = Equivalent Vertically Polarized Ground Wave rms.  Noise 
Field Strength in dB Above 1 M-V/meter for a 1-kHz Bandwidth. 
f,_f    a Frequency  in MH- 

Mnz 
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 he noise data contained i i. this report are compatible with the data 

in a series of TecLdcal Notes published by 1TSA,* (Series 18) "Quarterly 

Radio Noise Data." The following two parameters of the atmospheric noise 

are tabulated in 'he Appendix: 

(1 )  Mean powe r 

(2)  Mean envelope voltage. 

Ihe mean power is a basic parameter and is expressed as ar! ei'lVctive 

antenna noise factor, F^. F^   is defined as the noise power available from 

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

available from a passive resistance, where 

k = Bol t7.fflann's constant (1 . 38 x 10"23 joules per degree 
Kelvih) 

b • Effective receiver noise bandwidth (Hz) 

T - Reference temperature, taken as 2380Kelviti. 

The mean envelope voltage, V^,  ^ expressed as *   deviation in dB 

below the mean power. 

Four frequencies, either in the MF and HF bands o- in the VLF and 

U- bands, may be rer- ded simultaneously for 30 minutes.  Switching between 

the two sets of four frequencies is accomplished automatically each half 

hour.  The average power and the mean envelope voltage are recorded on an 

8-cliannel strip-chart recorder.  The thirty-minute sample's are taken as 

representing the noise condition for the full hour. 

The month-hour medians for power and voltage. F   and V,   resoer- D a m dm " 

tively,   are   determined   from  the   hourly   vaiues   scaled   from  the   chart 

recordings   for  each   of   the  corresponding   frequencies.      Normally,    from 

Iw.-nty-live   to thirty   observations   of  the   mean   power   Hre   obtained   monthly 

i 

Inst.tu.e  f0,  Teleemmmhication   SciescM .mi A.rWOay.   of , |„.  iB.titote«  for Khwrunmcnial  He^arch. 
tnvironmontal  Scienre Sfnucea AdEinisiraii.in.  U.S.  Departmest   of Ceoi^rce. 

I 



for each hour of the day and from ten l " lifleeti observat tons of llie voltage 

deviations.  When there are fewer than fifteen observpions of the mean power 

>f seven observations of the voltage deviations, the tabulated values in the 

Appendix are identified by an asterisk. 

The extent of the variation of the noise power from day to day at a 

particular liosir of the day can be determined from the upper and lower decile 

values of !'' .  These are expressed in dlt above and below the month-hour 
a ■ 

median. F  , and designated bv D  and I)., respectively, in Table A-l. 
am 0 'a I r 

Time-block   median   values   of   noise   ate   tabulated  on   a   seasonal   basis 

and   arc   obtained   by   averaging  all   month-hour  medians   for   the   lour   hours 

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

time-block   values   conform   to   the   seasonal   • ime-block   values   used   in  LCIH 

Report   No.   322. 

The   results   of   the   noise   measurements   at   MF   and  HF   for   the   months 

September,   October,   and  November   1^66   are   given   in   this   report.      No   data 

for   LF   and   VLF   for   these   months   are   available,   but    it    is   expected   that 

data   for   those   f'equency   bands  will   be   published   in   subsequent   rep. rts. 

X 



APPENDIX 

RADIO NOISE VALUES 



Table  A-l 

MONTH-1101 R VALUES OF RADIO NOISE 

Station;   LAEM-aiABANG Lot.   13.5S0N Long.   100.''"K Month   Sept .    I'tiil) 

HB. 
I l.T) 

FREQUENCY (MHt) 

0.53 2.3 S. « 10 . Q 

F 
ant 

D u 
u/ V. 

din F.« U 
U Pi \ia 

F« "u »( V. dm ttm % »/ vdB 

00 '13 H !") 4.0 66 It 7 r 62 10 11 3.0 46 12 1! 2.0 

01 '»2 9 5 3.5 (i7 5 10 6.0 63 j' 11 2.0 44 11 "3 t.o 

02 91 12 4 4.0 65 18 i) ':i.;) 61 4 12 2.5 48 10 23 t.o 

03 92 9 5 6,0 65 10 8 7.0 63 10 13 2.0 40 20 16 1.5 

04 91 10 5 5.0 (>5 10 8 7.0 64 9 14 3.0 36 17 13 6.0 

05 89 8 4 6,0 (»5 9 T 7.0 62 'J 11 3.0 ♦36 -- -- 1.0 

OJ 1 i 10 5 4.0 •60 -- 6.5 59 -. 
11 3.0 42 6 12 2.0 

07 76 11 4 2.0 •:5 -- -- 5.0 54 10 - t.o 38 8 9 2.5 

08 73 7 4 3,0 •49 -- -- 4.0 50 11 8 4.0 36 d 7 3.0 

09 72 8 4 3.0 54 11 1.3 3.0 47 i 7 5.0 34 h 8 t.o 

10 73 4 3 3.0 •50 -- -- 3.0 43 10 9 5.0 29 7 6 3.0 

11 71 7 5 5.0 50 11 10 4.0 45 ii 10 4.0 30 6 (1 2.0 

12 75 12 4 4.0 50 9 7 3.5 44 9 10 3.0 31 h 6 4.0 

13 80 14 7 4.0 55 8 9 4.0 46 4 11 ^fc5 32 6 f) 3.5 

14 •85 -- -- 5.0 •55 -- -- 9.0 47 4 8 5.0 36 4 8 4.0 

1". *88 -- -- 5.0 S6 14 11 10.0 50 4 14 4.5 37 8 7 4.0 

16 91 14 16 3.0 62 14 10 8.0 54 10 8 4.0 42 9 9 3.0 

17 93 10 13 2.0 09 7 14 6.0 59 7 6 3.0 47 9 13 2.0 

18 97 - 8 4.0 71 
-t 

11 4.0 64 6 6 3.0 45 i 12 2.0 

19 97 6 10 3.0 71 i 9 3.0 64 9 5 2.5 43 12 11 2.0 

20 97 8 - 3.0 72 8 9 >. 5 67 7 12 3.0 48 13 12 2.0 

21 9h 7 6 3.5 71 8 6 3.0 65 8 9 3.0 47 12 12 2.0 

22 93 9 6 4.0 70 7 ^ 
3.0 65 7 8 3.0 46 10 12 2.0 

23 93 8 4 4.0 70 12 11 3.5 63 8 10 3.0 44 12 10 2.0 

I 

Fewer   ohservaliona   than   15 days   of mean   power  measurements   or   7 days   of   voltage  tneasuretnents. 
P       -  Median   value   of  fffertivr  antenna  noise   in dB  above  kTl> 

D       -   Ratio   of   ui.[.f>r   decile   to  mrdian    in   dB 

P.     "   Ratio   of   ntedidti   to   iower  derilr   m   dB 

'dm 
Median  deviation   of  tvertge   volia^*   m  dB below  mean   pover 

10 



Table  Al   (Continued) 

MONTH-HOUR VALUES OF RADIO NOISK 

Mat n.n:   LAES-CHABANG Ut.   li. I.i.ng.    11)11. iJ"K. Month Oct.   I'ifjti 

i 

m. 
KHKgDKMV  (MIUI 

0.53 . '. S. n 1 0 0 
' IT! 

F„ ". D, V
Jm 

K 
a Hi »« D! v..,!, 

F.B 
D u Bl Vl. V 1) 

Ü 
D, \t!:: 

mi 100 • 8 5.0 "■> 7 
li 2.0 37 lb g 2. 0 18 10 12 i.O 

01 Kin « 4 6.0 1)4 7 ! t.o 59 15 II 2.0 18 (1 11 t.o 

02 «m 4 - 5.0 69 11 •> 3.S 59 12 12 2.0 18 10 IJ 1.0 

in 101 4 4 5.5 69 12 (j 5.0 37 17 4 3.0 17 4 13 1.0 

\n «8 8 5 7.0 69 4 7 6.0 56 lb 10 4.0 41 It 4 t. 5 

OS •i" Hi 0 7. 0 66 16 5 J . J 34 13 li 3.0 39 II 10 t.o 

% Mi 1 I if) 4 0 70 6 8 3.0 3b 4 13 3.0 42 12 13 2.3 

(C 93 13 1". t.ü lltl 11 7 2.0 51 ii 10 3.0 3? 8 11 3.0 

08 H8 H 1J 5..5 60 12 - 2.3 4b 14 - t.o :ib : 13 2.3 

04 66 18 10 4.0 34 11 8 4.0 n 14 b 4.0 •36 -- -- ;.i) 

10 87 IS 18 1.0 56 13 - 3.5 43 13 7 t.o '35 -- 1.0 

11 90 14 lli h. 0 59 11 - 4.0 4h 8 4 3,0 33 6 I- 3.0 

12 41 11 18 O.Ü 02 12 10 4.0 43 III 8 3.3 33 8 11 t.o 

13 94 11 11 1Ü.0 63 U 8 7.0 13 13 7 5. ii 36 7 1! 1.0 

u 97 10 18 9.0 hi) 8 12 h.O J7 13 8 1.3 38 4 u t.o 

15 98 l.') 15 8.0 71 b 12 1.0 3li II 4 t.o 10 4 4 t.o 

lh 94 4 li 7.0 71 10 6 3.0 34 17 11 3.0 tt 1! 12 3.0 

17 101 io 4 5.0 76 9 7 J.O "1 10 17 2.0 It lo 11 J.O 

18 100 'I 0 t.o 7(i li 5 3.0 hh 8 18 2.0 13 7 12 3.0 

lr' 99 8 3 4.5 rr 
.1 3 2.0 bb 10 18 2.0 li. 1 13 3.0 

2» 101 5 :> 4.0 82 1 8 2.11 66 10 18 2.0 47 10 12 2.0 

21 04 6 i 4.0 70 g 8 2.0 b4 11 12 2.0 46 - 12 3.0 

■ii 100 0 5 i.e 77 7 
.1 2.0 b2 8 n 2.0 47 8 7 4.0 

23 101 0 
1  

8 4.5 73 6 3 4.0 60 )(' li 3.0 tt II t 3.0 

trwrr   njiscrval 1 ons   than 

F HedtM  value   a!  rffc 
HIT- 

13      =  Hai i" ..f upper dec 11 

D. Ral i" nf ■ .-.Inin   1 0  I 

\ ,        Median de» 1«! it* ol 

la days   of mean  ["«er neasurrinents  or  T davs  of  vi.liujtr  neasiirmrnt s. 

live   antenna  noise   in dH about   kTl> 

■   I t.  M-J 1:111   in  JB 

»trei  d.-. 1!.-  in dB 

tvefftge  v'li'.iui*   in dB beio« ;:«-iiii powc 

11 



"r* 

Tub If A-l   (Concluded) 

MONTIi-IHHH VALUES OF RADIO NOISK 

Station:     l.AKM (IIAHANG Lat.   Kf.55"N LODK.   100.Ö^ Month  Nov.   1966 

MM. 
(LT) 

KUKyilKMY UtlUl 

0.53 -'• ^ :. ,n 10,0 

uni K "/ V. 
dm am 

n "/ vd„ ^ ,,
u 

D/ Vd, am D u ".' vdni 

00 91 If. 5 5,0 71 10 i 3.0 58 10 t) 2,o 15 10 5 2.5 

01 92 17 7 5.0 71 7 1 3  0 i)2 11 g 2,0 45 11 7 3.0 

»2 92 19 7 7.0 70 i* 3 0.0 02 9 0 2,0 46 ii 8 3,0 

03 93 16 9 9.0 (.M 11 J 7,0 02 9 10 2.0 43 10 5 4,0 

04 91 20 8 8.0 79 7 11 8.0 59 10 7 2,0 43 14 6 4,0 

05 89 20 9 8.0 70 9 9 8.0 57 12 5 2,0 "45 -- -- 4.5 

06 8 5 19 7 3,0 71 6 9 2,o 56 12 5 2,0 44 8 5 2,5 

07 84 15 7 3.0 69 8 6 1.5 52 7 9 2.5 45 8 8 3.0 

08 80 15 5 3.0 62 8 9 2.0 45 8 6 3.0 40 4 4 4.0 

09 80 
m 

13 6.0 59 9 8 1.0 41 ti 5 2.0 41 8 8 4.0 

10 To 18 8 5.0 54 12 9 2.0 42 5 0 2.0 40 4 8 5.0 

11 81 10 9 3.0 03 10 12 1,0 41 - 3 2.0 40 9 10 4.0 

12 83 lo 12 4,0 hh 8 7 1,0 44 7 5 2.0 40 10 0 4.0 

13 82 19 18 3.0 64 9 6 1.0 42 7 4 2.0 39 u 5 4.0 

14 78 18 S 5.0 03 11 9 1.5 n 8 4 2,0 40 10 5 5.0 

15 84 14 12 4,0 65 6 t 1.5 48 9 5 2.0 43 8 6 4.5 

16 85 13 4 2,0 68 8 6 1.0 55 8 6 1.0 46 10 7 4.0 

17 87 11 4 2.0 75 7 8 1.0 60 5 7 1,0 40 9 4 4.0 

18 90 10 4 3.0 78 5 7 1.0 63 3 0 ! ,0 47 11 6 4.0 

19 90 12 3 2.0 80 9 6 1.0 64 5 6 1,0 50 7 6 4.0 

20 90 15 3 2.0 82 8 7 1.0 05 1 0 1,0 50 4 0 4.0 

21 90 13 5 2.0 82 9 6 1.0 'i2 0 - 1,0 50 4 8 4.0 

99 90 14 4 3.0 77 13 6 1.0 02 9 6 1.5 48 10 I 3.0 

23 90 15 4 4.0 75 6 8 2,0 57 11 4 i.O 45 22 8 3.0 

Fewer   observoiions   than   15 days  of mean  power  measurements 

F      -  Median  value of  effective  antenna  noise   in  dB above  kTb am 
D     = Ratio of upper decite to median   in dB 

D.     =   Ratio   of   sedian   I'»   lower   decile   in  dB 

V,    = Median deviation of averue vottajre  in dB belo» mean power dm r 

or   7 days   of  voltage  measurements. 

I I 

12 



! 

.- 3 E » 
: .- >. -s 

13 

1 



no 

too 

90 

80 

70 

m   60 

50 - 

I 
40  - 

30 

20 

10 

1—!—r 

0900000« 
oooooeooo 

-.«.-.— 0.53 MHz 
oooooooo 2.30 MHz 
—-  5.00 MHz 
——^— 10.00 MHz 

SEPT-OCT-NOV   I966 
LAEM CHA8AN6, THAILAND 

j L 
00 04                  08                   12 

LOCAL  TIME — 
16 20 24 

-hours 0B-424C-3O7 
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