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I   INTRODUCTION 

Ionospheric observations are being carried out at the Laboratory of the 

Military Research and Development Center at Bangkok, Thailand, a joint 

United States-Thailand organization,  A Model C-2 vertical-incidence sourde.v 

supplied and operated by the United States Army R&dio Propagation Agemy 

has been installed there.  Table ! gives pertinent inforraatlon about the site. 

Table I 

VERTICAL-INCIDENCE SOUNDER SITE 
AT BANGKOK, THAILAND 

Geographic Geomagnetic 

Latitude Longitude Latitude Longitude 

13.730N 100.57oE 2.5UN 169.83BE 

Dip angle:   iO'N 

Distance from dip equator:   450 km 

Equipment: 

Instrument:   Type C2 (automatic) 

PRF:   60 pps 

Frequency sweep time:   30 sec 

Frequency sweep range:   1 to 25 Mc 

Pulse duration:   50 jisec 

Peak pulse power;  approximately 10 kw. 

The cooperation and participation of staff members of the Thailand 

Ministry of Defense and the support of the United States Advanced Research 



Projects Agency, the United States Army Eierronics Laboratories, and the 

united States Army Radio Propagation Agency made it possible for the data 

presented in this report to be aeeumulaUd. 
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li TERMINOLOGY AND SYJ/BOLS 

The terminolügy and symbols used in this data report ^re in accordance 

with the conventions established by the World Wide Soundings Committee.1 

A.    TERMINOLOGY 

f 0F2 I The ordinp.y wave criucal frequency for the Fz and Fi layers 
foFi) and the E region, respectively. 
;oE ) 

ioE» The ordinary wave top frequency corresponding to the highest 
frequency at which a mainly continuous Ei trace is observed , 

fbEs The blanketing frequency ot an EB layer, i.e., the lowest 
ordinary wave frequency at which the E» layer begins to 
become transparent. (This is usually determined from the 
minimum frequency at which reflections from layers at 
greater heights are observed.) 

fmin The frequency below which no echoes are observed. 

M(3000)F2   The maximum usable frequency factor for a path of 30u0 km 
for transmission by the F2 layer. 

h* Fa The minimum virtual hei^it of the ordinary wave trace fox the 
highest stable stratification in the F region. 

h' F The most significani F-region virtual height parameter, that 
for the lowest F-region stratification. (Thus h' F is identical 
with the current h' Fz when F-region stratification is absent, 
i.e., at night, and with current h' Ft when Fi stratification is 
present.) 

%. R. Piggott and K. Rawer, URSI Handbook of lonogram Interpretation and 
Reduction of the World Wide Sounding Committee (Elsevier Publishing Company; 

Amsterdam, London, New York, 1961). 



B.     DESCRIPTIVE LETTERS 

Jertain effects observed on kmograms may make it difficult or impossible 

to obtam accurate numerical values.  The descriptive inters listed below, when. 

used aione indicate, in general, the presence of a phenomenon that may have 

influenced the messuremeni..   Qualifying letters (Sec. C) indicate the nature of 

the uucertainty. 

A A lower thin layer present, e.g., Ee 

B Absorption in the vicinity of fmin 

C Any non-ionospherio reason 

D The upper limit of the normal frequency range 

E The low r limit of the normal frequency range 

F Spread echoes present 

G Xonization density of the layer too small for measurement 

H Stratification present 

L No sufficiently definite cusp between layers of the trace 

M Ordinary and extraordinary components mdistinguishabl© 

N Conditions such that the measurement cannot be interpreted 

O Measurement referring to the ordinary component 

R Attenuation in the vicinity of a critical trequency 

S Interference or atmospherics 

T     Value determined by a sequence of observations, the actual observation 
being inconsistent or doubtful 

V Forked trace 

W    Echo lying outside the height range recorded 

X     Measurement referring to the ex^.-aordinary component 

Y Intermittent trace 

Z     Third magneto-ionic component present. 

C.    QUALIFYING LETTERS 

D    Greater than. . . 

E     Less than. . . 

! 



]      AU interpolated value 

J      Ominary component characteristic deduced from the extraordinary 
eumrunent 

O     Extraordlaary component characteristic deduced from the ordinary 
comuouant 

T     Value rlutormincjd by g sequence of observationts, the actual observation 
being mconsistent or doubtiui 

U     Uncertain numerical value 

Z     Measurement deduced from the third magneto-kmio component. 

Ü.    DESCRIPTION OF STANDARD TYPES OF E« 

The eight standard types of Ei are identified by lower-case letters;  f, I, 

c, h. q, r, a, and s,  These letters suggest the corresponding names,     t, low, 

cusp, high, equatorial, retardation, auroral, and slant, respectively, but_are Qg| 

restrictive.  The letter n yj used to designate an Es trace that does not correspond 

to orue öi tlu- eight types.  The classifications are: 

f An EB trac:e showing no appreciable increr.se of height with frequency, 
usually relatively aolid at moBx. latitudes. (This ciassificatlo;. may be 
used only at night; it appears that flat E» traces observed in the 
daytime are classified according to their virtual height:  h or L) 

I 
A flat E» trace at or below the normal E-region minimum virtual 
height in the day or below the E-region minimum virtual height at 
night, 

An £• trace showing a relatively symmetrical cusp at or below foE. 
(This is usually continuous with the normal £ trace, although when 
the deviative absorption is large, part or all of the cusp may be 
missing- usually a daytime type.) 

An E» trace showing a discontinuity in height with the normal E-region 
trace at or above foE and an asymmetrical cusp.   (The low-frequency 
end of the E» trace lies clearly above the high-frequency end of the 
normal E trace—usually a daytime type.) 

An Ef trace that is diffuse and nonblanketing over a wide frequency 
range, the spread being most pronounced at the upper edge of the 
trace. (This type is common hi daytime in the vicinity of the magnetic 
equator,) 

An E» trace that is nonblanketing over part or ail of its frequency 
range, showing an increase in virtual height at the high-frequency 



end similar to group retardatioa,  (Tbis is distisguisfead from 
the usual group retardatioö—as in tho case of an oer-ult.'ng thick I 
E region—by the lack of group retardation in the P traces at 
eorrespüwling frequsncies and toe lack of eompifete blanketing.) 

An E» pattern having a weil-detmed flat or gradually rising lower 
edge with stratified and diffuse {spread) traces present above it. 
(These soinetimes extend over several hundred kilometers of 
virtual height.) 

A diifuse E* trace that rises steadily with frequency, usually 
emerging from another typ" of E« trace,  (The rising trace alone 
ia classifiöä as s; the horizontal traee is eiassified separately. 
At high latitudes, the slant trace usually starts to rise from a 
horizontal Ea trace, such as 1 or f, at frequen-iies that greatly 
exceed the E-region critical frequency, e.g., about 6 Mc; whereas 
at low latitudes It usually rises from equatorial-type Et, q, c, or 
h, at frequencies near the regular E critical frequency.   Type i 
is never used to determine to E unless echoes clearly identifiable 
as Eg echoes are seen,) 

An E trace Uiat cannot be class if led as one of the Btandard types. 
(This must not be used for intermediate a  j» between any two 
classes.  A choice should always be made whoi üver possible, 
even if it is doubtful.) 

E,    MULTIPLE ftEFLECTIONS FROM Ei 

When the ionogram shows, the presence of multiple reilections from Er  the 

number of traces seen will be recorded with the letter indicating the type. 

jtmmiamuttMMmmmi» 



Characteristic 

Observed at: 
Bangkok,  Thailand 
Lai.   13.73"^.   Long,   100,i?"! 
103I'E Moan Time fOMT + 7  hours} 

I0N0SPHER 
Sweep:  I Mc to 25 
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 , 
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DateV 
00 01 02 03 04 05 06 07 08 on 10 1. 

I 018* EOIGK E012S no.i3s ^0158 EO! 5S E018S E027S E029S  E0:!?,S E0253 o: 
Si E018S EOHS EOICS Oil E013S E018S E016S E027S E02Sf' E027S 036 o: 
3 EÜ17S Oil 01! 012 016 E01CS C01HS E027S E031/S EÜ26S Ö3S o; 
4 K016Ö EÜ12S Oil Oil E012S miM E023S E018.S F027S - - f 
1 019 E0198 022 018 017 s EOJSS E019S E026B E034S £0278 BOi 
6 EOies E016S Oil E EOMS B EOies E027S E026S E025b EÜ23S EO: 
7 E0)es Oil E on .•;oi3s E016S E017S E025S S026S EU30S 035 c 
B E016.S Oil 013 017 5 D EÖ17S E017S E027.- 030 022 EOS 
9 023 020 018 019 01V 018 E018S E023K E026. 030 035 o: 
10 03C 017 018 015 017 016 E018S 021 026 E028S 035 o; 
11 
12 
13 

018 018 017 01.8 020 017 EÜ18S E027S 029 029 033 o; 

018 E011S E012S E Eoias S016S E016S E027S E02SS E032S E023G o; 
14 E016S 014 012 E EOMH Eoias E017R E018S EÖ18S iOäos E024S EG: 
15 E016S E014S E EOMS E0i7,ii s E025S S E02es EU->5S E021S EOi 
i| E016S EOMS E013S 015 S s E021S E025S E030S 031 E027S EO'. 
17 016 E014S E014£ EQ20S Boisa EÜIÖS K019.S E028.S E030.S E032.S EQgSS KÜ' 
18 016 K014S E011S E020S E015S E016S E025S E027S E030S E032S E027S y 

19 021 015 E S S S E0i9S E019S E027S E028S C 
20 E016.S E E E012R K(>1 38 Eoies E018S E027S K028S E027S E028i EOJ 
21 019 015 016 03 7 019 017 E018S E027S E0i9S E021S E025.S EO' 
22 EOloS E015S EOJ.4S E EUIHS EOies mils E017S E019S E020S 034 KO' 
23 E01«S 016 018 017 018 017 S018S B02"S E027,« E028t; E025S BOi 
24 017 020 018 017 E012S 018 EOISS EOJ Sg EOgJS E02SS E027S EO: 

' 25 i:0laS 014 018 014 E01GS E017K E020S EOlaS E025S - - 
26 c c C C C C C C C C C ( 
27 - - - - - - - - E027S £028 S fi028S so; 
28 - - - - - C - - - U26 E()24S o; 
29 EG 16 5 E014S E013S 012 E013S EÜ16S 019 E025r E020S E021ti E027S EOl 
30 

31 
" 

  
- - C ■ - m - 035 E027S EO: 

Median 016 014 C,".4 015 015 016 018 025 027 028 027 o: 
Count 25 24 21 20 22 19 25 24 26 26 25 

UQ 013 016 018 01" 017 017 019 027 ozs 030 "33 o; 
m 016 013 012 012 013 016 018 019 o?s 02 ö 025 05 
m 2 3 6 8 4 1 i 8 2 4 10 

i i ! 

* i ibuiation o£  018 > 1,8 Mc. 
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Characteristic; faF2 

Sweep: 
10NOSPHERI 

1 Mc  to 25 M 
Novcir.bcr, 

Obötsrvfcd at; 
Bangkok,   Thailand 
Lat.   13.730N,   Long.   100,570E 
1050E Mean Time  (GMT  •   7 hours) 

—_ 
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27 
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30 - - - - - - - - - 0085 S Ü095S 09C 

31 
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LQ 046 0^3 C3S 022 020 019 030 063 075 080 076 07: 

oa 19 22 21 22 11 6 11 7 12 10 14 u 

* Tabulation  of  074  ■ 7,4 Mc. 
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D090S 
D093S 

082 
080 
092 

D019H 
D090S 

081 
077 

085 
24 

090 
080 

10 

075 

F 

21 

090 
093 

U085S 
087 
076 

D067S 
D0878 

085 
D091S 

080 
064 

D09GR 073 
S 087 

U79 072 
U070S 065 
D087S 085 

090 085 
D080W U070F 

080 070 
F V 

068 032 
D069S 053 

f F 

082 
21 

090 
078 

12 

073 

U072F 

tz 

082 
085 

081 
084 
073 

D005S 
D095S 

082 
082 
072 
052 

052 

Ü085S 
063 

U057S 
077 
077 

Ü057F 
D070n 
U052F 

054 
056 

U060S 

070 

067 

076 
23 

087 
070 

17 

23 

070 
25 

082 
057 
25 

067 
081 
066 
065 
063 
060 
060 
082 
085 
07 C 
050 

040 
067 
042 
057 
071 
071 
055 
066 

J051S 
A 

J063S 
U060S 

053 

Ü047F 

063 
24 

068 

054 
14 



Character! stic:  M(3000)FS 

Sweep; 

Observed at: 
Bangkok, Thailand 
Ut.   13.73%   Long.   100.570E 
1030E Mean Time  (GMT + 7 hours) 

NvHour 
 1 

00 01 02 03 04 05 06 07 08 09 10 11 
Date\ 

J 310* 330 360 380 380 350 330 3„0 340 S S 28 
2 340 340 370 370 350 S S 330 330 320 295 27 
3 355 340 340 355 355 375 U330S 315 280 270 255 27 
4 350 355 360 365 A A 350 350 325 - " - 
5 340 215 355 360 S S 330 340 3 260 260 3C 
6 365 360 355 365 370 D 325 330 3 s s- S 
7 350 380 355 340 350 330 U330S 335 S 295 275 c 
8 350 355 370 R B B 290 305 270 305 265 3C 
9 335 345 U330S U360S U345S 345 305 315 285 300 295 2S 
10 355 345 345 360 350 315 380 340 340 325 R S 
11 350 350 375 340 340 350 340 VMSS 335 330 R 26 
12 - - - - - - - - - - - - 
13 340 345 3 340 310 330 S S S 315 S a 
14 36^. 340 375 340 325 S 320 320 s S 265 27 
13 360 350 350 360 325 S 3 3 s 335 R 8 
16 Ü340S U350S 360 3S5 s s 315 335 320 S 275 24 
17 310 S 325 S 250 s S S 8 260 260 25 
IS 315 335 320 s 250 s S s S 265 285 2S 
19 350 350 353 s 3 s s c 300 255 C £ 
20 330 350 345 350 365 340 s 330 295 275 26t. 21 
21 340 370 380 360 305 P. 320 330 305 270 285 £ 
22 340 355 370 390 350 355 320 U355S 340 310 260 26 
23 350 365 355 360 330 Ü310S 330 340 J290S 270 3 26 
24 360 350 J365S 345 345 310 325 325 285 280 265 
25 335 S U325S S 360 265 355 350 S - - - 
26 - - - - - - - - - - - 
27 - - - - - - - - s s S 3; 
28 - - - - - - - - - 290 285 So 
29 S 355 355 365 355 355 34.i 340 s 305 260 ü 
30 ! - - - - - - - s 3 3( 
31 

Median 345 350 355 360 348 340 330 335 305 292 265 ii 
j Count 24 33 24 20 20 13 18 20 15 20 16 i 

UQ 552 355 367 365 355 1 352 340 343 1 335 i 312 280 2< 
LQ 338 340 345 1 348 325 313 320 328 285 270 260 2j 

m 14 IB 22 17 30 39 20 ; 15 50 42 20 • 

* Tabulation of 310 ■ 3.1, 



IONOSPHERIC DATA 

Mc to 25 Mc in 0.5 minute 

November, 1963 

10 

S 
295 

255 

2S0 

275 

265 

285 

R 

R 

S 

265 

R 

275 

260 
265 

C 

265 
285 

260 

S 
265 

S 
295 

260 
S 

265 

16 

230 

260 

20 

11 

280 

270 

270 

305 

S 

c 
300 

295 

3 

260 

S 

270 

I 
245 

255 

250 

S 

270 
3 

265 

260 

295 

330 

270 

2S5 

300 

270 

19 

295 

26C 

35 

12 

275 

275 

S 

s 
300 

273 

2Ö5 

S 

265 

W 

260 

255 

S 

245 

265 

260 

R 
275 

260 

270 

B 
S 

285 

300 

26S 

16 

''275" 
260 
15 

13 14 

S 
30G 
275 

270 

300 
255 
255 
R 
it 

300 
275 
263 
255 
255 
255 
S 

265 
S 
280 
270 
275 

280 
295 
285 
285 

275 
20 

260 
25 

300 
R 

330 
285 
270 
S 

305 
265 
R 
R 
R 

286 
285 
290 
W 
265 
265 
S 

300 
280 
;;80 
s 

295 

^70 

S 

280 
290 

285 

18 

"295 
270 

25 

15 

300 

310 

n 
295 
380 

285 

295 
305 

H 

R 
R 

S 

8 

S 
R 

S 

275 

300 

S 
270 

R 

S 

M 

275 
290 

285 

275 

2B7 

14 

300 

275 

25 

16 

315 

310 

R 

R 

285 

S 

S 
325 

S 

K 

R 

S 
S 

290 

R 

8 

8 
S 
n 

270 

280 

3 
300 

295 

S 

300 

290 

295 

11 

310" 

285 

25 

17 

S 

S 

R 

S 

s 
s 
s 
320 

R 

290 
305 

S 

s 
s 
s 
8 
s 
R 

S 

280 
290 

S 
310 

295 
S 

R 

325 

300 
8 

'315" 

290 

25 

10 

S 

031 OS 

S 

R 
295 

S 

S 

325 

S 

315 
R 

S 

S 

s 
B 

s 
s 

295 
305 
H 
315 

310 
7 

"315" 
285 
20 

19 

275 
U290S 

3 
S 
300 
315 
Ü285S 

S 
s 

305 

R 

S 

S 

s 
275 
S 

8 

S 
305 
F 

335 

325 

310 

300 

300 

300 

13 

312 
28S 

24 

315 

305 
S 

s 
305 

310 
270 

R 
S 

315 

335 

B 
s 

315 

U290S 

S 
285 

W 

300 

F 

335 
S 

F 

310 

P 

310 

13 

nrr 
295 
20 

21 

330 
300 

03903 
315 
315 
S 
s 

325 

S 

320 

335 

325 
325 
336 
305 
300 
390 

IJ290F 
315 

P 
325 
300 

F 

330 

F 

320 
19 

'330 
300 

30 

22 23 

350 
330 
340 
350 
360 

S 
s 

335 
325 
325 
32S 

360 
U33SS 

340 
Ü330S 

325 
325 

U325F 
R 

Ü34ÖF 
345 
315 

U335S 

350 

355 

335 
22 

"350" 
325 

25 

350 
350 
345 
355 
365 
355 
355 
335 
330 
335 
325 

355 
355 
345 
340 
355 
355 
320 
345 

J340S 
A 

J360S 
U345S 

365 

S 

350 
23 

340 
15 



Characteristic;   h'vi 

Sweep;     1 
IONOSPHER3 
Mc  to 25 \ 

Novfeaber 

Observed at; 
Bangkok,   Thailand 
Lat.   13.73^,   Long.   100.570K 
lOS^ Mean Time  (GMT + 7 hours) 

XHour 

Date V 
00 01 02 03 04 05 06 07 08 09 10 11 

1 - - - - - - ~ - - 285* 26 
2 - - - - - - - - 280 - 32 
3 
4 

- - - - - - - 305 320 - 

5 > - - _ - _ - _ 330 335 35 
6 - - - - - - - - - 340 35 
7 - - - - - - - - _ - 330 G 
8 - - - - - - - - _ 300 295 30 
9 

10 
- - - - - - - - 300 28 

11 
12 

- - - - - - - - - - 31 

13 _ — _ m _ _ _ — _ _ 325 3Ü 
14 - - - - - - - - 300 315 29 
15 - - - - - - - - - - 295 32 
16 
IT 

■* 
M 

^ 
"" *• 

w 

■" — " " 320 34 

18 
19 : : 

— " - -1 - - - 
_ 330 

~ 

20 - - - _ - - - ~ - 315 320 33 
21 - - - - - _ - - - 310 350 34 
22 - - m - - - . - _ _ 300 33 
23 - - ~ - - - _ - 300 300 33 
24 - - - - - - - - - 290 320 31 
2S 
26 
27 

- - - - - - - - - — ~ - 

_ _ m „ _ « „, _ 250 „ _ 28 
28 „ - - - - - - - - 300 290 30 
29 - - - - - - - - 305 300 32 
30 » - - - - - - « 280 285 30 
31 

Median m _ „ _ _ _ ™ „ 300 315 32 
Count - - ~ - - - - - 1 13 19 2 

ÜQ - - - - - - - - 312 325 33 
LQ - - m - - - - - 295 295 30 
QR - - - - 

1—-  

- - - 17 30 3 

Tabulation of 285 - 286 km- 

/ 



lONOSPHHilC  DATA 
Me to 25 Mc  in 0.5 minute 

Noveraber   1963 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 

285* 265 305 300 - ~ - - - - - 
- 325 300 280 - - *~ - - - - - - - 
320 - ~ - - - - - - - - ~ - 

335 3fs0 350 335 290 M „ _ - _ _ „ .« 

340 355 345 300 2S0 * - - - - - _ - 
330 C - 321 273 _ - - - - - ~ m - 
295 300 315 - 276 - - - - - « » - . 

300 285 - - - - - - _ - - - - - 
- - - 300 280 ~ - - - - - - - - 

- 315 310 - - - - - - - - - - - 

325 300 300 280 266 _ _. - - • _ _ m » 

315 295 290 305 - - - - - - - - - - 
2S5 325 330 315 - - - - - - - - - _ 

320 340 360 325 - - - - - - - - - - 
_ „ - a 305 - - - m m m M ,. w 

— __ 335 350 305 - - - - - - - - - 

1    ■" H 315 305 300 - - - - - ~ - - - 

320 330 340 315 330 280 - - - - - - - - 

350 340 350 - 300 290 - - - - - m - - 

300 330 310 310 300 - - - - _ - - _ - 

300 330 310 - - - - - - - - - - - 
325 315 315 U300L 280 250 - - - - - " - - 
_ - - - - - - - - - - - - 
„ _ - - - - - - - - - - - - 

|  * 280 320 320 305 - - - - - - - „ - 

290 300 310 305 290 - - - - - - ~ - - 

300 325 310 310 320 285 - - - - - - - 

j 285 300 300 300 300 " " ■• "" ■■ 
m — ~ "■ 

315 320 315 305 300 283 - - _ - _ - _ _ 

19 20 21 19 17 4 - - - - - - - - 

325 330 337 320 305 288 - - - - - - - _ 

295 300 308 300 280 265 - - ~ - - - ~ - 

30 30 29 20 25 23 
  

- - - - 

10 

"***>»<, 



Characteristic;   h'F 
ICWOSPHüRIC 

Sweep:     1 Mc to 25 Mc 
Nov-jmbar 19 

Observed at: 
Bangkok,  Thailand 
Ut.   13.730N,   Long.   100.S?^ 
1050E Mean Time  (GMT + 7 hours) 

\Hour 
ÜG 01 02 03 04 05 06 07 oa 09 10 11 

Date^V 

I 249* 232 220 200 215 E255S E250S 220 209 205 1S5 180 

2 £2003 219 isr* 219 E260S E30ÜS E250S E230S 225 211 E215A fc215/ 

3 220 235 235 229 E219B 223 E255S E225S 220 E21ÖA E222A £275/ 

4 23" 225 205 ^15 A A 239 225 E239A - - 
5 227 E230S 227 E240U E2eOB S E240S E220S 205 E215A E219A E255J 

6 215 221 219 230 230 B E255S E230S 215 200 1S5 E200/ 

7 225 225 205 215 E220S E330S E250S E230S 212 E200S 200 C 

8 E235B 225 235 £21013 B B E280S E240A 220 235 205 205 

9 240 225 230 220 E213S E245A E265S E240S E225A E229A B235A 225 

10 240 300 200 200 210 255 240 240 E250A E230A E295A K238J 

U E215S 22B 205 205 225 E250S 245 230 220 225 B300A E220, 

12 » - _ _ - - _ - - - - 
13 235 E225S 225 226 E260S F300S E25ÜS 225 ?   1 215 E2Ü0A E200. 

14 230 Ü240A 215 265 E3iOS E370S E2653 230 2ä4 215 200 200 

a 215 230 235 E240S E300S S E300S S E220S 215 200 190 

16 230 220 215 E200E S s E30ÜS E235S 225 E225A 210 E20Ü, 

J.7 235 235 E235S E320S E365S E315S S25üo E240S 225 215 205 200 

18 230 230 E235S E330S E375S E320S E275S £2303 230 215 210 EäOO 

19 220 230 E240A s S S E290S 240 220 220 <% 
Kr s 

20 230 225 205 215 E220S E315S 260 E230Ö 211 210 203 E2?0 

21 230 230 220 E200S E315S E350B E270S E240S 230 210 200 IttO 

22 230 220 215 200 E2-10Ö E270S E260S 220 210 E225A E225A E250 

23 £230A 220 230 225 250 300 260 230 205 200 190 170 

24 ^10 225 215 250 250 E325S 240 220 210 200 185 185 

25 225 240 225 215 E235S E4C0S 235 E225S Eifl5A - - - 
26 - - - - - - - - - - - - 
27 _ _ _ _ - - - - 210 200 E260A ISO 

28 _ - - - - - - - - 200 190 200 

«9 210 210 210 210 210 E230S 250 E220S 210 '200 195 185 

30 ~ - - - - - - - - E21SD 200 190 

31 

Median 230 225 220 217 240 300 235 230 220 215 205 200 

Count 25 25 25 24 21 18 25 24 26 23 25 24 

UQ 232 231 232 235 280 325 267 237 225 220 '   219 ■' 22'2 

LQ 218 2X1 208 208 220 255 248 225 210 200 198 190 

QR 14 10 24 27 60 70 19 12 15 20 21 '»2 

* Tsbuli ition of 

1 

24»  M 249 km. 

/ 



l®OSPHEiiJ.C DATA 
4c.  to 25 Uc in  0.5 minute 
November 1963 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 

155 180 E200S E200S 195 205 220 229 240 E250S E210S 219 219 211     i 

pi5A E215A E240A E220A E210B E.185B E250A E240S 245 S265S E240S 225 227 S219S 

EÜ25A E275A B315A E290A E270A E260A E240A 235 269 255 211 200 223 223    ! 
- - H. _ B275A E300A1 E285A E265Ä 250 E270A E280A 230 230 225 

E219A E255A E215A E230A 185 £220/* ES40A 240 240 240 223 228 225 225    = 

185 E200A 200 180 210 E215A E240A E225S 235 239 S250A E260A 225 E225A 
200 C _ 200 215 E215A 215 S240S 265 E295S ttdip 229 215 225    | 

205 205 200 E200A 195    ' E230r E232B 240 250 253 245 E240A 235 240    j 

E235A 225 310 310 E28ÜA E225B E230B 250 245 265 255 230 240 250    ] 

E293A E235A 200 E225U E230B E330B E250B mos 230 240 230 220 230 225    i 

E300A E220A E215A E275» £3358 300 E2558 255 255 249 230 ZSO 239 E255B 

E2Ü0A B200A E200A ElfiaA 20Ö E220Ü E240B 240 245 E233A 220 E230A 230 E225S 

200 200 E200B 185 200 E220B E250B 240 245 250 S 220 250 220    1 

200 190 200 E220B . 200 E200A E23äS 240 S E230S 225 E230S E225S 

210 E200A B200A E210A 190 E215A E220A E240S 2S0 E240S £2408 E270A 240 240    : 

205 200 E210A E200A E20ÖA 195 E200E: 240 245 260 245 240 230 215    | 

210 E200A 210 E200A E200A 195 220 245 240 235 ?,50 250 230 220 
G f? 

E200B 200 195 221 E215A 240 250 240 230 240 230 230   \ 
20 Ö E230B 190 E 20013 180 165 E23ÜA. 240 250 240 240 260 230 225 

200 180 210 S E19ÖA E17ÖÄ E19CA E230S 240 :?30 2?.0 250 220 230 
E225A E^SOA 170 B170S 185 E185B E200Ü E2:.;0;> 230 215 210 225 220 A 

190 i70 190 175 E20ÜA E200A 203 215 213 210 E .20 A £2äOA 265 225 

185 185 180 170 200 165 220 236 210 240 250 240 215 220   \ 

E260A 190 180 E190Ä E175B 185 210 E320S 330 

— *■ 
■■ 

- _ 

190 200 190 E190A E1S0A 180 E215A 240 jo 220 225 220 210 210   j 
195 185 190 180 180 165 205 215 - - - - - 

200 190 E200A E250A 170 E250A 215 230 215 260 240 220 205 2:«) 

200 200 200 200 200 215 220 240 243 245 233 230 230 225 
25 24 25 25 26 27 27 1       27 26 24 24 25 25 24 

219 ^r 210 222 210 225 240 240 250 257 247 240 232 227   i 
190 j    liK) 130 185 ISO 185 210 230 240 240 223 220 2%) 220 

21 32 20 37 20 40 30 10 10 17 24 20 12 7 

11 

mm^^ 



Chari : ttu'iätic, iVfl 

iwospmnc \ 
.S#eep;    1 Mc to 25 Mc 

Navember 19 

(^served at; 
Bangkok, Thailand 
Lat. 13.730N, Long. 100.5?0E 
105PE Mean Tim« (OMT + 7 hours) 

V Hour 
X. 00 01 02 03 0<1 05 08 07 08 09 10 11 

Da.eX 

1 _ _ » - - - L L 6fiöp- h 

2 _ _ _ - - - _ - L U046L h 047 

3 - - _ - ~ . » L 046 Ü46 L 
4 - - u „ . - » L L - - - 
5 ^ _ ., - - m - L L 013 045 047 

6 _ - ~ _ _ - - L h L 048 047 

7 - _ - _ - - - m L L 045 G 

8 - - _ - „ _ - L Ü046i, 045 046 

9 - - - - „ ~ _ „ h L 047 047 

10 - - - - - „ - - L L A 050 

11 „ » - - - - _ S L L L 047 

12 m 
1 

» j. a - „ - - - - 
13 Ä „ - - „ h L 041 046 

14 ■, 1. - - - - _ L h 042 046 044 

15 _ „ - - - - ~ ~ L U045L 047 

16 - — - _ _ _ - - L L 047 047 
17 -. - - - - - - _ L L L L 
18 „ - - . - - - - I, L t: L 

19 „ - .. - ~ - - L L 048 C S 

20 > - a. - - - - - L 043 045 Ü0481 

21 - - - - „ - - _ L Ü44H 043 043 
22 _ ~ - - - _ - h L 1. U045L U046J 

23 - - - - - - - „ L 045 U045L 046 

24 — m - « a - - h L 045 045 043 

25 - m « - - - - h L - - - 
26 « - _ - . - - - .. - - - 
27 - m . ,. ... - - _ 041 L L 043 

28 - - » - ~ - - - 043 043 046 

29 - - _ - - - - L 045 045 045 

30 - - - - - - - - - 042 045 045 

31 

Median - - - - - - - - 045 045 046 

Count - m - ~ - - » X 13 19 20 

m - _ - - - - - - 046 046 047 

m - - - - - „ - - - 043 045 046 

QR ~ " " ~ - - - - 1 1 

* Tabulation of 050 - 5.0 Mc. 



^ 

ONOSWIERIC  DATA 
c  to 25 Mc   in  Ü, 
Ssyeaber 1963 

5 minute 

L 
043 
045 
045 

045 
19 

046 
045 
1 

11 

L 
047 
L 

047 
047 

e 
046 
047 
050 
047 

046 
044 
047 
047 
L 
L 
S 

U048L 
043 
U046S 
046 
045 

046 
046 
045 
045 

13 

046 
20 

047 
046 
1 

Ü035S 
046 
A 

Ü45 
044 
047 
L 

045 
L 

043 
016 
046 
045 
L 

00481 
045 
047 
S 

045 
L, 

U0431 

043 
046 
043 
044 

14 

045 
19 

046 
044 
2 

L 
L 
L 
L 

043 
U045L 
045 

U0421, 
A 

045 
h 

043 
L 

044 
L 

U046L 
046 
046 
047 
046 
047 
L 

043 

044 
042 
046 
045 

045 
18 

16 

L 
A 
L 
h 
h 
h 
L 
B 
L 

h 
h 
h 
L 

L 
L 
h 

045 
U0441 

L 
L 

036 

It 
h 

iJ043L 
L 

L 
L 
L 
A 
L 
h 
L 
L 
B 
U 
h 

h 
h 
L 
h 
h 
L 
L 
L 
h 
L 
L 
L 

I. 

L 

17 

044 
4 

046 
043 
3 

045 
042 
3 

B 
L 
h 

L 
L 

18 19 20 23 

12 



Characteristic:   M{ iOMd-i 

Observed at: 
Bangkok, Thailand 
Lat. i3.730N, Long. 100.570E 
105"E Moan Time (öMT + 7 hours] 

Sweep; 
IONOSPHER1 

1 Mc to 25 U 
November 

[\Hour   : : :u ! 

x 00 01 02      j 03 04 08 on 07       1 UO öS 10 11 

Dete\ 

1 t - M                 j — . - ■ - L ^ 360* 1 

2      5 „ "                  1 -     i " - ~ - i.    ; L      ; L      j 3S 

3 M                 ^ ] _ - ; - h    | 380    i 400     : I 

4 m m „ ~ 
! 

- L       ■ L      ' \ - - 

5 
1 

am — m - - ** •k 375    : 390   : -M 

6 
1 „ m -     ': _ L li I.      j 390    = 36 

i      7 I _ _ M I _ - - L L      \ 390     ': C 

'■      s    \ 

1 -        i m •i _ ! - - 1, u?-5-:ii 380      ; 3E 

1          9 ~ .. - _ „ - - - h L 380 3f 

10 —         1 m          ' _ - - - - - b I'      i A jt 

:u — ... „ _ - - - S L ij      * L 35 

12 m H „ _ - - - - - i - ■ 

I        13 „ pi ~ - - h L      ; 380 35 

i        14 _ _ _ -. 1 L 380 380 4( 

15 „ m m _ ~ " — "■ - L L^IOOL 4( 

1       16 „ " m .. - - L L 3VÖ 3' 

17 m m - - - ~ - L L L 1 

18 _ u~ - - m - - L L L i 

'        IS , — „ ^ m. - - h L 355 G 

|        20 „ M „ - ~ - ~ L 375 370 m 
21 B Ä — « - . - L seSH 405 '\i 

32 Mi „ » - - - L L L IIÜ90L U3' 
!       23 ■n — ^ - - - - - L 380 Ü400L 3 

24 m — - - - - 1. I 380 41.0 4 

:       25 - - - - : ~ - L h - 

26 _ - - \ - - - ' •" ~ 

,       2" i _ »- - ~ 1 - - 400 L L 4 

28 -m ■                             — 
_ 1 - ! - ' 1 380 405 j     4 

29 
\       30 

- 1 — m - - i | L i     385 395 4 

" - - 1 - " j - - |    395 395 •     '1 

31 
380 I    390 1    3 1   Median «- 

•"■ I                                  "^ I I 
1       M „ 1 12 j       19 j  Count ~ j j 1 

•       UQ - 1         _ 1                 " |              „ _ ; - - ;    380 :   4oo •   i 

i           ~- ]              „ ä ~ ; - - - 375 :    380 :■- 

Q-T 1 " ]        '     " I.,-  
-• 

1. 
" — 1               '* 5 20 

Tabulation of 360 ._tor öf 3.0. 

zr.-=i^~^\:- :-= 



SNÜSPHEHlC  DATA 

to 25  Mc   in  0. 

föveaöer 1963 

rnlnuti.' 

J l 

h 
390 

L 

440 
390 

C 
380 
380 
360 
375 

39' 
405 
400 
:no 

r. 

L 
S 

UJ6UL 
390 

U365S 
380 
410 

HiO 
410 
•100 
410 

12 

390 

3Ö0 
A 
A 

•100 
400 
395 
3H0 

A 
Li 

410 

390 
410 

113901. 
385 

L 
U365S 

3K.J 
380 
405 

U400L 
420 
•130 

MlüOS 

400 
105 
105 

400 
21 

400 "1 
1  

10 3 

380 ,J7H 

20 25 
       1 

380 
25 

lJ3n0S 
400 

A 

400 
■120 
380 

L 

380 
L 

395 
375 
280 
390 

L 
U3Ö0L 

405 
380 

390 
L 

U420'. 

400 
410 
400 

14 

L 
L 
L 
jb 

i0£ 
Ü390L 

390 
U400L 

A 
330 

L 

395 
L 

:^5 
I 

U380L 
370 
375 
365 
390 
380 

L 
395 

400 
425 
380 
390 

395 
18 

39l) 
IS 

A 
L 
L 
L 
L 
L 
B 
h 

L 
L 
L 
L 
L 
L 
L 

380 
113701 

L 
| 

430 

40 5 
380 

393 
380 

1, 
L 
L 
A 
L 
L 
L 
L 
B 
B 

L 
L 
li 

L 
L 
L 
L 
U 

h 
h 
L 

L 

18 

L  

L 

L 

19 

li 
L 

20 21       i    22 23 

LJL. 
13 



Characteristic;    {„£ 

Sweep: 
ICWOSFHEK] 

1 Mc to 25 I 
November 

Observed at; 
Bangkok,  Thailand 
Lat.   13.73^,   Long.   100.ä70E 
105"E Mean Time (GMT + 7 hours) 

■\Hour 
00 01 02 03 04 05 06 07 OS 09 10 11 

^ate \ 
J _ «. _ _ - n - - s S D32ÜH S 

2 _ _ _ - - - - - s U310R 8 B 

3 _ _ - .. „ „ - - s A B B 

4 
5 

- - - - - - - D380A 
S 

D280A 
A D290A D3iOA A 

6 „ — _ _. - - - S 280* D3CiOR A A 

7 - _ - _ ~ - - - s S B C 

8 _ m _ _ _ - - _ s A A A 

9 _ _ - _ - - - - A A A A 

10 m _ _ - - - - ~ A A A A 

11 ~ - - - - - - S A A A A 

12 - _ - „. ~ - - - - - - 
13 _ _ _ _ _ - - 300 D290S D300A A 

14 - _ _ _ - - - K'lOS A 300 0290» A 

15 m _ _ _ _ - - ~ „ D280R D2P0R D31 

16 „ _ ~ _ w. - - - S A A A 

17 -. ~ - _ m - - S S D3103 A 

'8 _ _ _ „ - " - s s R A 

19 

21 
- 

— 

: ; - 
s s 

s 
3 

A 
295 
295 

C 
345 
310 

S 
A 

33 

22 ^ _ .. H „ _ - s A D2S0A A A 

22 - - - _ _ - - - Ö 0290 R 313 34 

24 - - - - - - - D210S 285 300 k A 

25 ~ - - - - - - s iDifSOA - - 
26 
27 
28 

- - - - - - - - A A 
A 

A 
320 

A 
B 

29 
30 

- - - - - : : 
- S DIfflOH D32ÜR 

Ü300S 
U32 
D2g 

31 

Median 
Count 

- - - - 
- - 

- 
3 

2i-X) 
5 

292 
12 

3t0 
12 

3i 

uy m - _ - - - - - 292 300 320 3; 

" 
" - - i 

^ 
- \ 

1 

28Ü 
12 

290 
10 

300 
20 

30 

• YebHlftilon of 280   - 2.8 Mc. 

/ 



lONGSPRERlC  DATA 
Mc to  25 Kc  in  0, 

Sovember 1963 
5  minute 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Dsaort S S S 3 D280R B s - - - - - 
B B B B B B A s - - - - - - 
B 8 8 B B B B - - - - - - - 
- - - - Ü A A     | A - - - - - 1 

D310A 1 A A A A A D250A | - - - - - - - 
A A A A A U30OR A - - - - - - - 
B G B B B R D240Ä - - - - - - 
A A B A B A B - - - - - - 
A A A - A B B B - - - - - - 
A A B 

ö      1       B 
B B B - - - - - j 

A A A B B B - - - - j 

" - - -      1       - - - - - - - - - - 
D300A A A D270A 0300H B B - - - - - - - 
D290R A B B B B B - - - - - - 
D280U D310A D300A B !i B B - - - - _ - - 

A A A A A A B S _ - - - - - 
DSIOR A A A D310A U280li S ~ - - - - - " 

H A A A A ft 280 - - - - - I I 
C S R S A A A - - - - " - - 

345 A S B B 300 B - - - - - 
310 330 A S A D300A A ~ - - - - - 

A A 13 s B B ß s - - - - - - 
315 340 330 B ß A R - - - - - - - 

A A R R 350 270 A - - - - - - 
- " - - - - - - - - - - - 
- - - - ; - - - - - - - - 
A A A A B R 27£ - - - - - - - 

320 B A A A A A - - - - - - - 
D320R Ü325S j   D305R B B 300 - - - - - - - - 
D300S Ü290R A i   D310A D290A B B — — • 

' ' 1 
310 325 305 290 305 300 263 _ - - 1 - - - 

12 5 3 2 4 7 4 - - - j - - - 

320 335 318 j     310 330 300 275 - - - - 1 - - 
300 300 303 270 295 280 245 - - - - - - - 

20 35 
i 

15 40 35 20 
1 

30 - - - - - " - 

14 

SSg^P^fcj^^ 



_Char ftctcri s tic:    h' f. 
  IGHOSftöaUC- 
Sweep;     1 Mc to 25 Itc 

November    1! 

Observed at: 
Bangkok,  Thailand 
Lat.   13.730N,  Long.   100.570E 
1050E Mean Time (GMT + 7 hours) 

NyHour   | 
^v 00 01 02 03 04 05 06 07 08 09 10 11 

DateN. 

1 - - 1 - - - - | S S 111*  1 s 
2 - - - - - - - . S Ei203    : B B 
3 - - - - ~ - - - s k B B 
4 - - ~ - - - 120 135 - - - 
5 - - - - - - - 11Ö 125 in 125 A 
6 - - - - ~ - - 115 115 105 103 A 
7 - - - - - - S s B C 
8 - - - - - - - - s B A A 
9 - - - - - - - - s B B B 

10 - - m _ Ä - - - s 120 B '    ß 
li - - - - - — S s S Ö B 
12 - - - - - - - - - ~ - 

13 - - - - - * - 3 110 100 A 
14 - - - - - 120 A 110 105 110 
15 - - - - - - - 115 in 111 
16 - - - - - - s S 125 A 
17 - - - - - _ - - s s 115 11s 
18 - - - - - - - s s 115 115 
19 - - - - - - - 120 s 120 C S 
20 - - - - ~ - - s El 2 OS 115 120 
21 - - - - - - - - 115 115 105 100 

22 - - - - - - - E125S 105 100 B 110 

23 - - - - - - - s 110 103 > 105 
24 - - - - - - - s E200S 110 A 105 
25 - - - - - - uo - - - 
26 - - - - - - - - - - 
27 - - - - - - - s s S 100 
28 - - - - - - - - 110 105 B 
28 - - - - - - 110 105 110 110 
30 - - - - - - - „ - B 100 - 

31 

Median .. - - _ _ - - 118 115 110 110 110 
Count - - - - - - - 8 8 15 15 11 

UQ - - - - - i    - - 120 130 120 115 i U5 
LQ - - - " - - _ 1 113 110 110 105 105 
QR - - - - - - - 7 20 10 10 10 

* Tabulation of  ] Ill   =  U .1   km. 



KMOSPHERIC MT A _________ 
He to 25~"Öc in "0.5 atlnüti" 
Noveiibc-r.   1063 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 
j 

111* s S S D 109 B 3 - . _ - _ « 
B B B 3 B B A S - - - _ ~ - 
B B B B B B B       1 i - - - - - m 

- - - - B A A A - - - _ - I 

125 A A A A A ns _ . - i - _ - 
103 A A 109 110 110 117 - - - - - _ - 

1 C B B B 115 120 - - .. _ m, _ 
A *    A B A B A B _ - - _ .. m. « 
B B B - B B B B - - - _ - — 
B B B B B B B B - - - _ „ 

■" 

B B B B B B B 8 - - - - - • 
. - - - - - " - - ~ - _ mm m 

100 A A 100 11 ü B B - - - - _ m ». 
105 110 B 115 B B B - - - - _ Sm — 
111 111 110 B B B B - - - - - - — 
125 A A A A A B S - — _ — m —                1 

115 115 A 115 125 E111S S - - _ - ~. _. 
315 115 S 115 125 115 109 - - - _ ._ M H                        j 

C S 115 115 117 115 A _ - - _ _ — **                        1 

115 120 S A B 115 B - - - - - - - 
105 i 100 110 S 105 108 110 - ~ - - - mm - 

B 110 B S B 8 B s - - „ ~ - "*                        I 

105 105 105 B B A 110 - - - _ — „ "■                        1 

A 105 100 100 El 7 OB 110 S - - - - - _ - 
- - - - _ _ - - - - - - - 

- - - - - - - - - - - _ M _ 
S 100 110 A IS Ill 115 - - ~ ~ - M — 

105 B IOC 105 A A A - - _ _ _ _ 
110 110 100 B B 115 - - - _ — — 
ion - B 120 115 B B — - - - - _ " 

110 liO 102 115 116 111 115 — _ _ _ „ . 
15 11 8 9 8 11 7 - - - - - ' ] 

■15 Its 110 115 125 116 J17 [   - - - j    _ _ _ 1            _                          ] 

105 105 100 103 110 110 110 - - _ - _ _ — 
if) 10 10 12 15 5 7 1 _ _ _ - i 

1 ■     i __j 

15 



Charactaristic: fbE« 

Sweepi 
- - lOTOSPSERlt 

1 Be  to 25 *« 
November,   1 

Observeü at; 
Bangkok,  Thailand 
Lat.   13,73°}*,  Long.  100.570E 
105og tt-an Time (GKT ♦ 7 hours) 

I 
2 
3 
4 
5 
•3 
7 
S 

3 

10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
28 

30 

31 

Median 
Count 

W 
LQ 
QR 

S 

S 

B 

B 

B 

S 

02 5H 
ß 
S 

0i7M 
S 
s 
s 
s 

016 
G 
B 
M 

025M 
B 
B 

3 B 
B - 

011 S 
B s 
s - 
s M 

015M S 
G s 
B B 
s G 
B ß 
B R 

B - 

01 f 

H 
S 
s 
B 
S 
B 
S 
M 

05 

S 
s 
s 
H 
s 
B 

S 

B 
021 

S 

s 
s 
s 

OG 

s 
s 
s 

s 
019 

S 
s 
s 

M s 
S 3 

M S 
B s 
S s 
- s 
B M 

S s 
- i 

»7 

S 
s 
8 

029 
S 

022 
S 

026 
S 

s 
s 
s 
s 
s 
s 
s 
o 

s 
s 
s 
s 
s 

!JH 

028 

034 

4 

S 
g 

036 

C 
028M 
Ö28M 
033M 

032 

02 8M 

S 

s 
031 

b 

3 
029 

032 

032 

09 

032 

10 

032 
029 

3 

S 

s 
037 

031 
G 
S 

034 
037 
Ü39M 
035 

S 
033 
034 

S 
s 

031M 

S 
035 

S 
s 

033 

033 

G 

B 

10 

034 
12 

036 
033 

3 

G 
039 
042 

035 
035 

B 

0-JÜM 

055 
054 

034 
0 
G 

L  6 
G 

0 

C 
M 

033 
041 

S 
034M 

042M 
G 
G 
S 

039 
13 

042 
035 

V 

* Tabulation of 023 = 2.3 Mc, 



[WOSPHERIC  DATA 
Ac to 25 He  in 0.5 minute 
ioveEber.   19G3 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 

G s S S B G B S S S S 023v 025 020 

039 040 044 B Ü G 036 S s s s 021 M M 

042 045M 053M 050 043» 042M 028 023 025 s M H 023 S 
- - 043 050M 065M 06 2M 036 046M 055M 030 025 B k 

035 04 4M 037 040M 03 2M 033 031 025M 023 M S S S S 

035 039 032 034 033 035 035 - S - 034 045 M 023M 

B G B B B B - S 021 S - - S B 

U36 B 045 B 033M B B 'S         J - 03iM 035 026 B 

04'M 047 044 052 047 B B B 008 s B B 030 0388 

055 050 B B E B B B B B B S B B 

054 040 04 2M B B B B B B B B B B B 

034 036 035 034 B B B S 026M 030M 022M 043M S B 

G 037 B G B B B S S 035 S CiSM 036 i 

G 040 037 U B B B B B C s 0£^:' S B 

036 036 03o 039M 039 035 B S S s s 03 4M B B 

G M M 03e 035 S S S S s s S B S 

G 055 039M 036 034 s s s s s s s S B 

c s G 036 034M 031M 027M B s - c il a s 
M G S 040 B G 032 - 029M B - 025 025 M 

033 S 055 S 035M 031 027M s S s s - M 

041 041 B s 3 B D j   s s B 021M 023 - - 

S 033 035 B B 030 S s B S 024 027 021 S 

034M 035M B B B 8 — B S s B B s 022 

(J42M 033 034 039M B G s S S _ - - - - 

G 035 033 036 035 031 029M B g s S B s S 

G G G ß B B S u - - - - - - 

S G 037 040 032 039 E B B s B S B 

03S 038 037 03Ö 035 033 031 - 026 - 028 028 025 023 

13 18 15 14 12 11 9 3 7 3 6 12 8 4 

042 041 042 040 041 039 035 - 029 - 034 "(ß¥  ~0^ ' 555 

035 035 035 036 034 031 027 - 023 - 022 024 024 021 

7 6 7 4 7 8 8 •* 6 ~ 12 10 4 9 

IG 

-2 



Characteristic:     f»«» XOfiÖSEHEBlCLJ 
Sweep:     X Mc to 25 Mc : 

November 19* 

Observed at; 
Bangkok,   Thailand 
Lat.   13.72°$,   hong.   100.570E 
1050E Mean TlS»  (GMT + 7  hours) 

\Hour    I 
00 01 02      | 03 Ü4 05       | 06 07 08 09 10 11 

DatoNJ ,,, 

I 
2 

tt S     | S S     1 S S S S S S       1 G S 

023    1 S s D s s ^ s s 039     j 040 

3 020    1 li B B B s s s s 037 C4? 0  OM 

d g s B B 026 02,3M 028 036 037 ~ "               1 
5 13 s    j B B B S W 3 028 031 ( 35 052« 

6 <5 s B 014 s B - 032 -j       j Q 033 037 

7 018 B G B s S C               i S 033M s 3       1 C 

y 018 012 018 B B B 035M 033       : 034M  j 031: 027 036 

9 i3 E IJ B B 026 S S 03fcM { ■?]■■ 04SS j 047 

i      1!J B B B B      i B 019 s 032 050 045« 060 050 

11 B ^     ! B D B T- s s 032 035 054 040 

12 
13 

1 ~ _ — — — — " ■ 

13 s S B i> s s s c s 034 036 

14 021 023M n - g s 029 s ewH i -S u 037 

15 S s 018 S S s s s s 033 G 040 

16 070M a s s c s ö 034 036 036 

17 B s .. 026 020 B s 032 s 0 035M 

18 B s s 0£5M 027M Ü20M fa 3 032 a 0 035 

19 
Ü0 

B 
S 

029 
Ü 

023H 
G 

S 
s 

S 
a 

s 
02OM 

S 
5 

S S 03 IM 
035 037?,i 

S 
ö 

1        ? 1 021 B B B B B S g ^3 o 033 S 

22 
23 

|       2] 

031 
030M 

B 

03S1 
02eM 

B 

S 
B 
B 

G 

B 

B 

S 
B 
S 

S 
019 

B 

s 
s 

043M 

s 
g 

s 

03U 
S 
s 

035 
S 

041 
S 

1    060M 

050 
035 
03eM 

25 S B i       B C28 |    022M S S s 048 j    " 

1        26 
27 - - - j 1 - - " j    033 [    031 

j   034 
048M 

ß 

i    040 
j    035 

28 
29 s 5 s 0P4 S oaoM i'- j     s S G 

B 
1     G 

1    s 
G 
G 

30 
31 

1  Medtan 
Count 

021 
P. 

028 021 
4 

026 
4 

026 
4 

,    020 
8 

032 
4 

032 
4 

033 
j       13 

|    034 
13 

j   039 
15 

j   037 

UQ 

QK 

02? 031 046 03? 027 023 039 :    035 043 j    036 048 j   04 

019 017 018 019 j    024 j    020 029 032 032 1   033 035 !)3C 

8 14 28 12 3 3 10 3 11 3 13 V 

» Tab ulation Of 029 = 2.9 M : . 



lONOSPHEHlC  DATA 
He to 25~Mc"in U,5 iSnute" 

Hoveifber 15.'63 

10 

039 
043 

035 
033 

oa? 
043M 
060 
054 

034 
G 

11 

04«M 
G 
G 
S 

039 
IS 

"048 
035 

13 

S 
040 
05ÖM 

osai 
037 

r* w 
036 
017 
050 
(»40 

036 
037 

12 

G 040 
036 036 

G 033M 

C, 035 

c S       j 
03 m G 
033 g 
Oil 050 

s 033 

06 OM G3SS 

- " 

040 
035 

G 
G 

J37 
19 

"cm" 
036 

11 

s 
OJO 

06 OM 

051 
032 

B 
o 

055 
B 

f)45M 

035 
B 

037 
038 
058!« 
Ü56M 

G 
S 

035 
B 

036 
1} 

0-12 
039 

G 
039 

041 
16 

"osT" 
037 

16 

13 I   14 

S 
B 

057 

066M 
031 

B 
061 
060 

B 
B 

034 
G 
B 

0G7M 
036 
036 
040 
040 

-S 
S 
B 
B 

15 

040 

040 
14 

Im') 
036 

24 

B 
B 

05 2M 
049 
034 M 
037 

B 
B 

056 
s 
B 

017M   |     3 
037 036 

B 
032 

039 
12 

'047 
035 

12 

15 16 

G 
B 

05 OM 
090« 
034 
039 

li 
033M 

o 
B 
B 

I! B 
3 B 
B B 

045 035 
035 S 
034 s 
041M 03? M 

13 0 
0435a 033 

B B 
B 010 

a B 

045 
B 

047 

039 
II 

047 
034 

13 

n 
052 
034 
0S8M 
032 
035 
027 

B 
B 
u 
B 

B 
U 
B 
B 
g 
S 

039M 
034 
034 M 

B 
S 

026 

S 
056M 

034 
11 

"osi" 
038 

20 

17 

S 
s 

030 
067 M 
04 IM 
045 

S 
B 
B 
B 
B 

B 
s 
s 
s 
B 

028 

S 

B 

li 
B 
B 

041 
5 

osi" 
029 

27 

18 19 

§ 
028 
045 
037 

S 

029 
B 

041 
B 
B 

04 OM 
S 
B 
g 
s 
s 
s 

05315 

04 0 
7 

"045 
029 

6 

S 
S 
s 

07 5M 
02 8 M 
030 

S 
027 

B 
B 

Ü48M 
036 

S 

037 

S 
B 

036 
7 

"048" 
028 

20 

20 

S 
S 

046M 

07 5M 
S 

0*6 
028 
ossa 

B 
-& 
3 

04 3M 
3 
3 
S 
B 
S 
S 

02 7 M 
034 

B 

044 
8 

049 
031 

18 

21 

029* 
031 
04 7 K 
038 

S 
065 
1/25 
068 

B 
--S— 

B 

u80M 
08 5M 
03 3M 
035M 
S 

035M 
029 
osc 
028 
049 

B 

037 
16 

"060" 
029 

31 

22 

032 
037M 
032 
025 

S 
045M 

S 
042 
047 

B 

S 
085 

S 
B 
B 
S 
s 

029 
043 
022 
043 

040 
12 

044" 
031 

13 

23 

035 
035M 

S 
B 
S 

031U 
B 
B 

04 OM 

B 
032M 

B 

S 
ossa 
031M 
030 

S 
030 

S 

030 

034 
10 

Ö3ö" 
031 

4 

17 

Mitmißi., 



Characteristic:    h't. 

Sweep ä 
.•l?MC«t5}ffi-&i 

1  Mc  to 25 I 

Observed at: 
Bangkok,  Thailand 
Lat.   13.730K,  Long.   100.570E 
1050E Mean Til» (GMT + 7 hours) 

\, Hour 
\ 00 01 02 03 o-: or. 06 07 08 09 10 11 

Date \ 

I B s 3 g S             S       | S S S S G S 
2 117 s S B s s s S S S 115 122 
3 100 B B B B s s S s 131 12? 121 
4 S s B B 121 121 120 120 119 - - C 
,-> B s B B B S S S 130 Ul 125 ill 
6 S s B 120 S B - 125 G 0 103 100 
7 099 B G n s S s S 121 s B c 
a 129 129 135 n B 0 103 100 120 135 100 099 
9 B B B B B 099 S s 125 125 125 119 

10 ß B E B B 125 s 135 119 123 115 125 
11 
12 

B B B B B B s S 139 135 120 125 

13 B S s ii s S s S s S 100 100 
14 125 120 B - s s 100 S 100 s G 110 
15 s S 125 s s s 9 s 8 1Ö0 G 115 
16 s s 129 8 s s s s s 135 136 110 
17 B ^ S - 119 1J5 s s 119 S G 109 
18 B s s 120 120 Ul 3 s 11!-) s G 110 
19 B 130 115 S S s s s s 125 c s 
20 S G G s S 100 s s s 120 115 Q 
21 105 B B B B B s s s S 140 S 
22 100 120 S ',1 iJ s s s 150 126 115 110 
23 105 103 B B H Ki3 s 3 t; S S 100 
24 3 B B B g B 105 g C' s 100 105 
25 s B B 120 100 s 3 s 105 - - - 
26 - - - - - - _ _ ... _ _ 
27 - - - - - -• - - 125 130 120 100 
28 - - ~ _ - - - „ - 100 G 15Ü 
29 s S S 100 s 105 B g s G c- G 
30 - - - - - - _ _ n g 0 
31 

Median 105 120 127 120 120 um 104 123 120 129 115 110 

Count 8 5 4 4 4 8 4 4 13 13 15 19 

UQ 121 127 132 1510 121 118 LI 3 130 125 135 125 121 

LQ 100 110 120 no 109 102 ICU 110 119 124 103 100 

QR 21 17 12 10 12 16 11 20 C 11 22 21 

*  Tabulation  of   129  = 129  km. 



—^ ^—,- 

lOWOTPKERrc DATA 

1 Mc to SB'fe' in 0,5 minute 
Novpniber,   1963 

1 10 

;   G 

It 12 

1   '    "■ '" 

13 14 15 16 17 18 19 20 21 22 23 

S S S U G 
^.-n 

S S S s 129* 121 ' 100 

115 122 119 fl B B 112 5 S S s 129 121 100 

128 121 115 lie 116 112 118 115 099 s 129 100 100 s 
c - - 113 101 099 119 101 100 i.00 100 100 B 

125 ill 100 100 100 100 111 100 099 113 s S s s 
103 100 102 109 110 135 125 127 3 110 112 115 115 100 

B c I! B B B 130 S 100 s 101 099 S B 

100 099 B 095 B 096 B B B 126 110 ICG 105 E 

125 119 115 110 3 05 B B B 100 B B B 100 100 

ll£ 125 B B B B B B B B B Ü B B 

!120 125 115 B B B B B B B B B B B 

100 100 I OS 10') G B B S 115 115 115 110 S 3        ' 

I    G 110 B 0. B 8 B s S no S 100 103 100 

G 115 115 B B n B B B s s 105 S B         i 

1 135 
110 103 100 100 100 B S S s s 115 B B        ' 

r   c 109 105 105 115 s S s S 8 s S B s 
';   G 110 105 105 1 15 s S s s s s s S li 

i  c s G 120 125 120 110 B s 130 s 160 is s       \ 
115 c S too B G 150 130 130 B - no 105 105 

140 s 100 c 105 107 110 a s s s 100 105 105 

13.5 no B s 8 B 3 s s u 128 120 115 no    j 
S 100 120 B B 105 S vS B s 108 100 100 s 

1 100 105 8 B B B 150 B s s B B s 100 

1        " _ ■- - - - - - - - - •- ! 
- - ~ - - _ - _ ~ ~ ■ - 

120 100 113 100 E G 3 S s ~ - „ „ _ 

1    G 150 too 115 090 090 105 B s £7 S B 8 S        i 

i    G 
G G 1? B n c B - - - - >. - 

i    S G 120 115 115 100 c B B s B 8 B no 

115 110 no 105 112 101 112 119 100 113 11 L no 105 100 
13 19 16 14 12 11 11 5 y 7 8 16 18 10 

[ 125 121 115 115 115 112 130 131 115 126 120 117 i15 105 
j 103 1 00 103 100 103 100 110 108 099 110 105 100 100 100 
i    22 21 12 15 12 12 20 23 16 16 15 17 15 5 
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Chiracteristic;     Type of E. 
KWOSPHER 

Swoep;     1  Mc  to 25 
Hovomber 

Observed at: 
Bangkok, Thailand 
Lat. 13.730N, Long. i00.570L 
105oe Mean Tino (GMT •: 7 hour.- 

K.  Hour    ' 
01 

| 
\          1 00 02   ; 03 04 05 06 07 08 09 10 11 

DateX, 

1 - - - \ ; - - 1 : - - - 

2        1 f - _ - - - -- - - - c c 
3 I - ; - - - - - - *c »   ^ c 

4 * ~ - t f f E &j c - - - 
5 ,~ _ - ,, - - _ - c c Q c 

!          6 « - - f - - " c - .f k 

7 _ „ .. - - - - s - - - 

8 1 f f - - - a i p c t- 

9 I - - - t . - c c 0 f 

i         10 L -. I I 1" i - n c Ö !3 —e 
11 - _ *■ - i - - h h 0 c 
1  " • ~ - - - " - - - - - - 

13 - - - - - .. - - - £ i 

14 i 1 _ ~ " - 1 - ■- <■ 

15 - - 1 _ - - - - i. - J 

16 - - f - - - - _ - h h J 

17 _ . - - 1 r - - s - i 

j        let . - - i I I - - - J 

19 - ... f i _ - - - 1 - - 
20 - - - - i - - - n - 
2i •p 1 - - - " - h 

\       22 I I ~ - - - _ 
-■ 1. h c t 

i       23 i f - _ f - - - - - 
!       24 - - 1 - _ - 1 - - - ( 
1        25 ~ - i\ f t: - - - Cr - - • 

•A5 _ - _ - _ | - - - - • 
27 - „ - „ ,. _ - be a c f 

28 - - - _ - - - - c - i\ 

29 - - „ r „ * - - - - - - 

■iO - - - « - - - " - - ■ 

31, 

Median _, - - - - - - - - - 1 
Count - - - 1     - 1      " -= - 1       " -" " ~ 

UQ - - - - - - - - - 1 « 

Ui - - 1 - - 1 - - - 1              "" "" 

Qlt - 
i, - —-»- 

1 ~ - i       " i i       
■■ 1      " 1   " 



IC*J0SFHEF1C  DATA 
Mc  to 25 Mc   in  0.5  i linuto 
^cvemb'är 1963 

10 ii 12 13 14 15 16 17 13 19 20 21 

1 

22 23 

_ _ - - -    j _ - - - - t f f 

c Q c c - -   ! t - - - t f t 
(. c c C- t; c c r f f t f - 
_ - - - c c Ü4 .fc2 f 12 f3 i f - 
c ; K l i. ü i n f - - - - 
i ,j t. c ll c r; - f £4 J, i i 
„ _ - - ll ch - £ - f f - - 
£ _ - f i f f - 
C c 0 v; - - 1 f f f i t 
« o - - - - - - - - - - f - 
C c c " - - - » - - - 

^ _ .. _ t 1 f f - - 
- c - " - - - - 1 - * * 1 

h 
-=■• 

i-- " s 8 
: _ : : 

f 
f 

__ - 
- 

c c _ ■■ _ 
_ — 

_ „ _ 
- -- c c r - _ f - A - - 
i: - " - hi h l - e i i t    1 

h ■■ 1   : c l - - - - i i t 
C         ;          C - - - - - - i I f 

i h ~ h, - - 12 f2 f 
- - - h - - - - i 

- - - - - - - - - - - - - 
- - - - - - - - " "     • 
c c c L: . - - - - - - - 
„ ch ll 

-■ 

- ■ " ■" - — 

- - c c Ii c - - - - - £ - i 

-    i     - - - _ _ _ _ _ - - - - - 
- 

1 
- .-, - - - - - - - - - - 

- 
—                               — 

- 
„ _ 

_ 
- - i 

« _ 
j 

i               i 
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iONOSPHEffiC   DATS 
MONTHLY   MEOiÄN   CHÄRßCTERfSTiCS 

BANGKOK, THAILAND 
NOVEMBER    1963 

GMT hour* 

17 IS        21 23        01        03        OS       OT        Q9 13 15 -.7 

S 

oo    oz    04    m     m     10 

LOCAL    TIME  - 

12        !4 li        t»       20       tZ       00 

—- umf* 

FIG. 1    SUMMARY  GRAPHS 
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