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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 soumler 

supplied and operated by the United States Army Radio Propagation Agency 

has been installed there.  Table I gives pertinent information about the site. 

Table I 

VERTICAL-INCIDENCE SOUNDER SITE 
AT BANGKOK, THAILAND 

Geographic Geomagnetic 

Latitude Longitude Latitude Longitude 

13.73^ 100.57oE 2.58N 169.830E 

Dip angle:   iO-N 

Distance from dip equator:  45C km 

Equipment: 

Instrument:  Type C2 (automatic) 

PRE:   60ppB 

Frequency sweep time:   30 sec 

Frequency sweep range:   1 to 25 Mc 

Pulse duration;  50 y.sec 

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 Status Army Electronics Laboratories, and the 

United States Army Radio Propagation Agency made it possible for the da^a 

presented in this report to be accumulated, 



11  TERMINOLOGY AND SYMBOLS 

The terminology and symbols used in this data report are in accordance 

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

A.    TERMINOLOGY 

foFal The ordinary wave critical frequency for the F2 and Fi layers 
foFl^' and the E region, respectively. 
foE 

f oE» The oixlinary wave top frequency corresponding to the highest 
frequency at which a mainly continuous E« trace is observed . 

fbEs The blanketing frequency of an Ea layer, i.e., the lowest 
ordinarv 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.) 

Imin The frequency below which no echoes are observed. 
I 

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

h' Fa The minimum virtual height of the ordinary wave trace for the 
highest stable stratification in the F region . 

h' F The most significant F-region virtual height parameter, that 
for the lowest F-region stratification. (Thus Ir F is identical 
with the current h' F2 when F-region stratification is absent, 
i.      at night, and with current h' Fi when Fi stratification is 
present.) 

1W, R. Piggott and K. Rawer, URSI Handbook of lonogram Interpretation and 
Reduction of the World Wide Sounding Committee (Elsevier Pubi^hing Company, 
Amsterdam, London. New York, 1961). 

1 



B.    DESCRIPTIVE LETTERS 

Certain effects übserved on ionograms may make it difficult or Impossible 

to obtain accurate numerical values.   The descriptive letters listed below, when 

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

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

the uncertainty, 

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

B Absorption in the vicinity of fimn 

C Any nor~ionoKpheric reason 

D The upper limit of the normal frequency range 

E The iowcr limit of the normal frequency range 

F Spread echoes present 

G lonization (tensity of the layer too small for measurement 

II Stratification present 

L No sufficiently definite cusp between layers of the trace 

M Ordinary and extraordinary components indistinguishable 

N Conditions such that the measurement cannot be interpreted 

0 Measurement referrin;, to the ordinary component 

R Attenur^ion in the vicinity of a critical frequency 

S Interference or atmospherics 

T     Valus determined by a sequence of observations, the actusl obsei vatirn 
being inconsistent or doubtful 

i i 
V     Forked trace 

W Echo lying outside the height range recorded 

X Measurement referring to the extraordinary component 

Y Intermittent trace 

Z Third magneto-ionic component present. 

C.    QUALIFYING LETTERS 

D Greater than. , . 

E Less than. . . 



I      An interpolated value 

J     Ordinary component characteristic deducfid from tho estraordinary 
component 

O     Extr lordmary component characteristic d«xluc«d from the ordinary 
component 

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

U     Uncertain numerical value 

Z     Measurement deduced from the third magneto-ionic component. 

D.    DESCRIPTION OF STANDARD TYPES OF E 1.4$ 

The eight standard types of E» are identified by lower-case letters:   f, i, 

c, h, q, r, a, and s.   These letters suggest the correspunding name?  fla.t, low, 

cusp, high, equatorial, retardation, auroral, and slant, respectively, t. - are not. 

restrictive.   The letter n is used to designate an £• trace that does not correspond 

to one of the eight types.   The elassliieations are: 

f      An Es trace showing no appreeMiic increase of height with frequency, 
usually relatively solid at most latitudes,   (This classification may be 
us-d only at night; it appears tLat fiat E* traces observed in the 
daytime are classified according to their virtual height:   h or J ) 

1 A fiat E» trace at or below the normal E-region minimum virtual 
height in the day or below the E-region minimum victual height at 
night. 

c     An Ss trace showing a relatively symmetrical cusp at or below fcE. 
(This is usually continuous with the normal E trace, although when 
the deviativ; absorption is large, part or all of the cusp may be 
missing—usually a daytime type.) 

h     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 
nermal E trace—usually a daytime type.) 

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

r An Ef trace that is nonblanketing over part or all of As frequency 
range ( showing an inerease in virtual height at the high-frequeney 



end similar to group retardstion.   \This is distinguished from 
the usual gruup retardation—as in the case of an occulting thick 
E region—by the lack of group retardation in the F traces at 
corresponding frequencies and the lack of complete blanketing.) 

a     An Eg pattern having a well-defined flat jr gradually rising lower 
edge with c:ratified and diffuse (spread) traces present above it. 
(These sometimes extend over several hundred kilometers of 
virtual height.) 

s     A diffuse E« trace that rises steadily with frequency, usually 
emerging from another type of Es trace.  (The rising trace alone 
is classified as s; the horizontal tra^e is classified separately. 
At high latitudes, the slant trace usually starts to rise from a 
horizontal Es trace, such as 1 or f, at frequencies that greatly 
exceed the E-region critical frequency, e.g., about 6 Mc; whereas 
at low latitudes it usually rises from equatorial-type Es, q, c, or 
h, at frequencies nea. the regular E critical frequency.  Type s 
is never used to determine fc. £ unless echoes clearly identifiable 
as E« -choes are seen.) 

n     An E trace that cannot be classified as one of the standard types. 
(This must not be used for intermediate jases between any two 
classes.  A choine should always be made whenever possible, 
evea if it is doubtful.) 

n 
E.    MULTIPLE RE FLECTIONS FROM E, 

When the lonogram shows the presence of multiple reflections from Js, the 

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



Characteristic:  fmn 

Observe' at; 
Bangkol«, ThRiland 
Ut.   13.73- K,   Long.   ).0U.5"GE 
10ft0E Mean Time (GMT + 7 hours) 

lOSCSPHEKIC  { 
Sweep;     1  Me  U   25  Me  3 

July 1084 

^V Hwur 
>v 00 01 02 03 04 05 06 07 08 09 10 11 

0ate\^ 

1 c c C C C C C C C c C C 
2 c c c c n c C C c c c c 

c c c c C Q c c c c c c 
4 c c c c c c c c c c c c 
5 c _G__ c _, c C c c c c r c- -e- 
6 c c c c C c c c c C c c 
7 014* E014S 01'= E013S 013 E015S E015S E016S E0233 G023H E02GS 029 
8 E015S 021 0.19 B 017 014 £'0193 022 02 a 035 051 031 
9 021 B 022 019 023 016 iOliS EOiSS E025S E024S 033 035 

10 02C 014 017 014 014 015 020 E018S EÜ24S 019 023 029 
u 017 03.8 01S B 013 015 E018S 019 021 f02$S E022S E027S 
12 018 022 022 023 Oil 015 018 01& 021 Ü26 025 030 
13 024 094 024 015 023 012 021 025 025 022 021 025 
14 E016S E010E E010E E010E EOIOE EOIOE B016S EOies E0i7S E021S 022 E0£L3 
IS 015 014 014 014 014 014 015 017 020 021 024 016 
16 022 022 E020E 024 024 024 E022S 023 029 027 026 029 
17 C C C C C C C C C E026S E026S 028 
IB c c c c C c c C C C c C 
;9 c c c c C c c (; C c c C 
iO Ü022C U022C E020E c C c c C c U033C 034 036 
ai U026C UÜ22C Ü024C U022C c c c C 026 028 030 032 
22 E020E 021 022 C r- c c c C 027 024 031 
23 B B D 023 025 r- 038 028 034 029 033 029 
24 023 024 02 X 024 E022.J 022 022 B030S E031S 030 B03iS E0322 
2S 027 025 B B B 025 024 028 027 031 032 031 
26 B U027C U022C U022C U022C 021 026 028 028 030 030 031 
27 025 025 021 00253 B Ü024C U027C U031C U029C FIÖ30C 1J032C 031 
28 023 022 UÜ36C B c: C C E035S E030S E0283 033 0?3 
29 C C C c c C c C 033 ÜÖ35S U036S 0£8 
30 B B B B a B 016 E028S 031 038 031 033 
3.1 022 __020_^ - .J..  022 021 023 028 024 030 030 030 030 

Median 022 022 021 022 019 015 020 024 027 028 030 OJX 
Count 18 18 17 14 14 15 17 18 20 23 23 23 

ÜQ 023 024 022 'J23 023 023 025 028 030 030 032 032 
m 017 018 018 01.4 013 014 017 018 024 024 024 029 
QR 6 6 4 9 10 9 8 10 e 6 8 3 

Tabulation of 014  = 1.4 Mc. ATTENTION, The airuracv o{ the frequency paramcirr» in ihis huil(",)ii i, 
of liie C-2 aoundei from IS iuly to 21 SeptCffib« 1961. Tue oriijinal ffi>< 
error  is eslimateil  to have  been «pproximotely  1 Mt. 

v--i—• ••■^-  . 



3PHEHIC DATA 
a 25 Mc  in 0.5 minute 

ly  L964 

■ - —I 

11 ** 
1 3 i.4 |    18 16 17 18 19 20 21 22 23 

c C C C C C C C C c C C 
c c c c C c G c c c C C c 
c c c c c c C c c c c C c 
c c c c c c c c c c c C c 
c c c c c c c c c c c C c 
c c c c c c c c c c c EOltiK S014S 

IS 029 032 033 024 030 027 OJU E0i63 E015S E017S 021 023 E017S 
- 031 050 047 031 031 C E025S E0x7S E-18S E017S EC24S 020 E017S 
1 035 B036S EÜ3SS E030S 024 022 E018S FC16S E016S E016S ED16S E016S E017S 
1 029 028 031 022 027 019 019 E018S EOiÖü E018S K019S 025 018 
!S £0273 030 E029S E023S 022 020 023 018 OlS E016S JCitS S017S 022 
• 030 025 025 028 024 025 018 025 018 021 E013S E017S 023 

025 E029S 029 £024S 023 022 024 E018S £0173 E014S S023S EC18S E027S 
1 E028a 030 029 026 C r C C EOISS 014 014 015 015 

016 017 E024S 017 015 015 E018S E016S E016S 013 E012S B K020E 
! 02!) 034 034 030 027 026 028 EÜ26S 023 023 E026S R02ftS C 
3 028 f.U 031 E026S 026 E027S 024 E022iJ E025S E019S E026S r1 -1 

V 

C 030 030 028 026 026 026 E026S r, C C c c 
c Eoao" Bcaos 20305 E025S E026S E026S E022S E023S E022S B022S E022S IE022? 

036 036 040 £,'0303 026 027 E030S e02!3S S026S E026S Ü015C uoa^c Ü025C 
1 032 E032S S032S C C C C C C C C c E021S 

031 E0353 02 a 027 027 E028S 030 025 032 029 E030S E028S 033 
020 030 03 i 030 025 027 028 U025S 026 026 U029S E0265 B 

c K033S E032S E032S E031S E026S E025S En30S 030 E026S 024 029 025 B 
031 025 02S 029 027 E028S E028S E026S £0263 E027S E02SS E029S B 
031 032 033 028 027 032 E032S Ems 028 E029S 034 028 027 

C 031 038 036 80328 034 032 027 E022S 024 023 E031S 0 025 
033 031 032 030 031 02S 030 029 C C C C C 

s 033 037 0u6 031 028 023 E029S 030 024 E027S E027S B B 
QZ3 SJ44S 033 032 2 C C C C 026 029 029 022 
030 033 033 031 036 E027S 024 024 024 C C C C 

P*l 032 032 032 027 027 026 025 
r — 

023 022 
r——— 

024 024 022 
23 2.; 25 24 

— j 
22 21 22 22 ■n 21 21 18 17 

032 036 033 036 028 028 029 026 öae 026 029 028 0S4 
029 03C ■ML. OiO 025 024 023 018 017 017 017 017 017 

— - 
«?■ 6 4 6 3 4 6 8 9 9 12 li 7 

> l.-:iI ir-1 iii  is C(ijcal'anab5(!  Iieratue of an prror  in fregu^ncy markers 
»riginal  frequency parmwMei.^ liaie been  incr«B&H by  1 Mc cince the 

Hi 



Charscteriätic. rofä 

Observed at: 
Bangkok, Thalland 
Uat. 13.7^ N, Umg. 100.67° B 
105 E Mtmn Time  (GMT + 7 hours) 

lONCSPttERIC DA 
Sweep:    1 Mc to 25 Mc in 

July 1964 

PS. Hour 
00 01 02 03 04 05 06 07 OH 09 10 11 

|  Uate^S, __1_J 
1 
2 
3 

- - - - - - - „ - - - II 

4 - - - - - - . - - - - - 
5 _ - - - - - - - - - - - 
6 ^ _ - - - - - - - - ~ - 
7 T F 021 U016S 019 019 03S U041S 050 J054S 063 063 

8 031 024 023 B 020 A 037 051 067 072 970 J065S 

3 029 B A A A A 042 052 'iB 056 Ü0583 U055S 

10 A A F A A A 036 065 0.5 066 071 072 

11 K 031 A B F A 038 oi (Äl> 065 070 059 

12 F A F ? A A 047 m 071 072 053 A 

13 V F F F A A 037 059 060 062 065 072 

14 030 F F F F F Ü042F 060 U080S 076 070 '0625 

15 040 034 027 F F 029 045 U050S Ü052S 057 Ü058S 110575 

i       16 A A D030 i F A A 044 A 056 A A 

17 C C C C C C C C C 044 047 OSO 

18 C C C c C c c C c C C C 

19 C C c c C c c c c C C C 

20 U031C U027C c c C 1    c c c c 1   i;075C 068 D065R 

21 U045C Ü045C F F C c c c 065 066 064H 060H 

22 ur>16F i                ^ 
r c c c c c c 062H 06 3H 054H 

23 B B 1 A A B 038 060 063 068 070 070 

24 A A A A A A 032 054 j   060 066 069 063H 

25 F F B B B A 1 U032C U045C U080C |   Ü070C U062C 067h 

26 a 1       A A A A A A i   060 065 065H U061S 056H 

27 F F F F B F Ü034C 110520 U067C 1   Ü065C U055C A 

28 A A A B C C C U046S Ü065S j   U066S A A 

29 C C 1      C C C C c C A A 1   Ü050S A 

|       30 B B B B B B 035 053 U052S I   U054S 1   U0495 058H 

31 030 F B A A 1     A |   034 049 060 j     063K Ljßiä Lau. 
i  Mednn 031 031 025 037 062 061 065 063 081 

Count 8 6 4 1 2 2 lö 18 18 22 21 18 

UQ 035 039 029 1 - j   042 060 1   065 068 070 065 

liQ 030 026 022 1 - - 034 04i! 060 057 057 056 

QR 5 13 7 - - - 8 11 5 11 13 9 

Tabulatltn oi 028  = 2.8 Me. 
ATTOnrCfi;     The «i:curBcy n{  the  frequancy p«ran»<.iMS   in   thii  huUetin 
of the C-2 sounder  frnm IS J«l>  !,o 21 Sipiembtr  1964.    The original   fr 
error is estimated  to have be?n approxtmairly 1 Md 

/ 



3SPHÜIIC DATA 
© 23 Mc  in 0.5 minute 

Jiy 19«4 

1} il 12 13 14 15 16 17 18 19 20 21 22 2A 

: ; 

- 
" 

- 

- 

- 
- - 

- 

m 

J059S 028* 
n 063 066 066 061 069 Ofii 085 088 Ü066S U050S Ü0473 046 IJ042S 
?o J065S 066 075 083 093 C 092 085 102 074 049 042 U045F 
i8S U055S 058 064 06? 066 110728 Ü080S 075 U072S A Ü050S 049 037 
n 072 A 062 070 080 072 100 r,l05S UÜ65S J060S U055S A P 
ro 059 062 069 075 080 087 095 095 U094S 078 U060S U0503 F 
>3 A 064 084 081 085 070 08V 087 102 085 072 061 F 
»5 072 072 U062S 0?0 081 086 085 101 miij Ü050S 037 Ü035F 032 
TO U062S S S 052 C C c C 063 061 042 036 030 
>8S U057S 055 U056S IT057S 064 U066S Ü072S 081 078 050 030 B A 
V A A 04« 052 U053S 064 Ü075S 090 059 Ü045S 036 F C 
17 050 Ü060S 055 U050S U050S U057S Ü070S U074S Ü073S U05ÖS U046S C C 
3 C 067H 071H 081 085 083 076 U092S C C C C C 
j C 068 070 06 7H 066H 072 086 U080S Ü065S Ü0603 U042S U034S Ü022C 
>8 D065R U63H 064H 066H 071 LWSS U080S 084 070 U061S Ü047C U042C U045C 
;4K 060H 061 Ü65 C C C C C C C C C 032 
S3H 054H 050 060 065 067H A 082 073 075 091 057 037 030 
?0 070 035 067 065H uosss U062S U060S U076S 076 070 Ü060S 031 B 
59 063H 058H 057H A U056S 066 U069S U100S 080 041 U040S U035S B 
J2C 06 7H A A 062H U0Ö2H U063S U062S Ü072S 080 067 U036S Ü031S B 
>1S 05611 U0623 A 082 062H 075 069 075 084 081 Ü063S A U042F 
i3C A B K U050S U0583 060 Ü054S U070S U070S U050S U035S B A 
I A A Ü052S ÜÜ62S 072 i;066S 0S8 081 C C C C C 
JOS A A U062S O04H 061H 071 079 082 072 U050S A' B B 
1SS 05SH 005 OS Ü048S 058 C c C C C UOoOS 045 034 031 

W m A A A 060 W8 0S5 086 054 C C C g 
i3 061 062 063 064 068 071 080 083 073 060 047 037 032 
11 18 17 20 22 22 20 22 22 21 20 20 15 12 

ro 065 066 068 070 080 077 086 090 082 076 OS'i 040 042 
iT 056 058 057 058 060 065 069 075 066 050 039 034 030 
13 9 8 

1 ! 
11 12 20 12 17 15 16 26 17 15 12 

is buUctiit  is qu^tttiünahle  bccausf* cf an error  m   fr^uuMicy markers 
original   frequency paraiwcsr« have büß  iiicreased  by 1 !^   sine1   ih* 



Characteristic M(30Ü())f'2 

Observed at: 
BangKok,  Thailand 
Lat,   i3.73pN,  Long.   100,57° E 
105° E Mean Time  (GMT   f 7  hours) 

IONOSPHERIC  DAT 
Sweep:     I  Mc  to 35 Mc  in 

July IB64 

i\Uour 1       ! | 
00 01 02      ] 03 04 05 06 0V 08       j 09 10       ; 11 

DateV 
1 
2 
3 

-     1 _ j - - - -     I | - - - - 
" 

„ « M „ - M ^ - _ * - 
4 - -. » - - ~ - I _ - - - 
5 - ~ m - - - - " » 
6 
7 F F 265 U320S 320 355 330 imos 270 S 225 230 

8 290 300 300 350 A 300 320 310 260 260 S 
9 230 B A A A A 340 340 30a 250 U220S U340S 

10 A A F A A A 350 340 330 280 270 250 

11 F 340 A B F A 350 310 290 250 200 255 

1        12 F A F F A A 350 335 290 240 240 A 

13 F F F F A A 320 330 260 265 260 240 

14 300 F F P F F Ü310P 310 U280S 280 230 U230S 

15 300 300 285 F F 340 370 U350S U325S 300 U250S U225S 

16 A A S F F A A 310 A 235 A A 

17 C C c C C C C C c 270 230 225 

1« C C c C c c C C c C C C 

19 C c c C c C C c c C C C 

20 U370C U340C U350C c c c )    5. 
c 

f* V c U270C 230 R 
21 Ü320C U350C 1       F F c c '    C 285 260 230H 22ÜH 

22 Ü300P P F C c c c C 255H 22011 210H 

23 B E B A A B 350 320 270 250 2^0 260 
24 A A A A A A 330 330 300 280 250 24 OH 
25 F F B B B A U340C U320C U310C U280C Ü260C 22 (M 

26 j       B A A A A A A 340 300 260H U230S 220H 

27 F F P F B F U3ä0C Ü310C U300C U250C U220C A 
28 A A A B C C C U320S 1)3203 U250S A A 

29 C C C C 1    c !   c c C A A U250S A 
30 B B B B B B 320 330 |U270S Ü240S 1   UiöOS 210H 
31 330 F B A A j     A 3S0 300 270 2Ö0H 220H 290 

1  Median 300 340 297 _ m «. 340 |  320 295 260 230 230 
1 Count 8 5 4 1       1 2 2 15 1     18 1     18 21 21 !      16 

UQ 325 |    345 325 - r  - - 350 335 310 270 225 245 

1       ^ 295 300 275 - - - 320 310 270 250 223 220 
QR 30 45 50 - - - 30 25 40 20 

i  
2 25 

Tabulation of 320 = factor of 3.2, ATTENTION-, TV arruracy «f the ffeuufnry [>«ritnf!tffr» in this bu 
of ihr r.-5 s.v>v>vAr- from it> 5uiy to 21 Septenbsr 1064. The origi 
errer  is M^naMd to have  be»n upproKsnutsiy  1 Mc. 



PHERIC  DATA 
25 Mc  in 0.5 slnute 

ly 1964 

il V2 13 14 15 IG 17 18 19 2« 21 22 23 

" - - - 
- - 

- 
- - - - - 

:. ; " 
: - - - - - - 

S 320* 
330 235 250 260 270 275 310 340 U340S U350S U3703 350 U320S 

S 250 270 265 280 C 300 300 320 360 315 300 U3J0F 
s Ü34ÜS 220 240 250 260 U260S U290S 320 U340S A U310S 290 270 

250 A U230S 250 280 250 300 S Ü330S S U300S A F 
255 260 230 230 270 290 300 300 U340S 330 U340S U330S F 

A 260 250 270 260 265 280 300 325 330 330 350 F 
240 225 U215S 230 280 290 290 315 U3603 U350S CiQ U290F 260 

U230S S S 245 C C C C 320 350 325 320 305 
s 'J2253 210 U240.S U230S 220 H 25 OS 11285S 330 375 375 215 B A 

A A 230 250 U275S 265 Ü310S 370 330 U330S 335 F C 
226 U205S 215 U260S Ü250S U270S U280S Ü2yüS U330S U310S U320S C C 

C 230H 240H 265 295 310 320 U340S C C C c c 
C 245 235 23m 215H 240 310 Ü320S Ü325S Ü300S IJ310S Ü2903 moc 
R 225h 220H 225H 245 U270S U290S 320 310 Ü320S Ü320C U310C Ü310C 

H 220H 240 250 C C C C C C C C c 310 
H 21m 250 255 240 240H A 315 320 310 340 350 320 270 

260 250 250 230K U250S U230S Ü280S U315S 350 330 U360S 300 B 
240H 210H 22m A U240S 270 U300S U340S 370 340 U330S U28QS B 

r 22 an A A 210H U260S U240S U320S U300S 340 360 Ü370S U340S B 
e 22 OH U210S A 250 240H 270 280 290 330 350 Ü360S A LT300F 

c A R R S U250S 260 U300S U310S l'350S 0350S Ü310S B A 
A A U230S Ü22fs 280 Ü3003 295 320 C C C C C 

<s A A Ü250S 240H 2 4011 270 315 320 340 Ü3S0S A B B 
s 2iOH S Ü230S 270 C C C C C Ü280S 350 340 330 
g _19<L- A —A™ A _2IS— „JfliL- 350 370 3fi0 c £ 

n ...c 
230 233 238 245 260 270 300 ' 320 340 340 323 315 310 

ID 16 20 21 22 20 22 21 21 19 20 14 12 

245 250 260 260 275 283 310 o25 350 350 350 340 320 
220 215 330 230 245 2Ö5 290 300 325 330 313 290 28ft 

25 35 20 30 30 28 20 25 25 20 43 50 35 

in thia   bulletin  is  qupstiijuahle  bfcause of an prrnr   in   frtgu^nry ra«rk*Ts 
The oMginal   frtqifctiry pararr^ler-j have  been   tncreaaed  by  I Mc   since   the 

z 



Characteristic;  h'f? 

Observed at: 
Bangkok, Thailanc! 
Lot.   Ui.lfn,   Long.   100.S^E 
105°E Mean Time  (GMT + 7  hours) 

IONOSPHERIC  D^ 
Sweep-.     1  Mc  to 25 Mc  ir 

July 1964 

pSHour 
00 01 02 03 04       j 05 06 07 08 09 10 11 

Date ^^ ■in   i' 

I . _, m m M - - " - -      1 - - 
2 _ _ - - - - - - - - - — 
3 - - - ~ - - - - - " " "■ 

4 - . - - - - - - j - "• " 
5 _ - - - - - - - - — "* " 
6 _ „ _ m _ - - - - "• 
7 _ — _ - - - - - 400* 430 E46QA 

8 _ _ _ H .. . - - 410 360 

9 _ . _ „ « _ _ - - 500 "0 

10 — „ _ _ - 360 430 400 

11 _ _ _ _ H _ ~ - 400 460 450 

12 — _ ■ m _ _ - - 500 A 
_ H _ - . E470Ä \ S400A 375 360 

14 _ m m - - - - - 340 380 - 
15 _ — w m _ - _ _ - 430 490 

16 - „ _ _ _ _ - A 450 A A 

17 _ — m _ _ - - - - - 420 460 

18 _ _ ^. _ • - C c C C C C 

19 - _ — « ^ r» c C c C C 

20 _ — — - - - - - - - E470A E53a; 

21 _ _ mt - - - C c - 1 460 480 

22 _ _. — _ 1           - - C c c - 390 480 

23 _ ^. „ _ - - - - - 370 430 370 

24 1            "■ » _ — _ - |E360A 320 E40QÄ 350 430 

25 _ _ _ _ • _ - - - - 410 460 

26 1 — m - . - - i - i 480 470 

27 1 " _ _ a. _ - - 1 - 1   E520ft A 

26 _ — — 1               — - _ - - 1 400 }       A A 

29 - _ — _ _ _ c 1     C 
A A |     540 A 

30 _ 1                ■• _ «. _ _ - J 470 480 510 

31 ■" m _ _ _ 1 - ^aäs ^-JOg-. m.. h.. 4;o 

Median _ m — _ _ i     - 360 400 430 460 

Count - - - - - - - 1 3 11 21 17 

UQ m „ _ M - 1      - - 410 400 ,     480 ,     485 

LQ j " „ " 1 - - - 335 360 410 :     415 

QR - - - - " - - 75 1       40 70 70 

Tabulation of 400 = 400 km. ATIENTICNi     The accuracy of tA^  /reqiisiry parameters  ir,   Uli«  hulletir 
of th« (".-2 scunder  fror. 15 July  to 21 September   1%4.     Tlie OMj;inrtl   fn 
error  is entimsled  to have  been approximately  1 Mc. 

/ 



JSP.IC  DATA 
5 Mc   in  0,5  minute 

1964 

U 

E460A 
360 
490 
400 
450 

A 
380 

490 
A 

460 
C 
C 

S530A 

480 

4SC 

370 

430 

480 

470 

A 

A 
A 

510 

430 

460 

17 

420 

E460B 

540 

A 

400 
430 
500 

S 

550 

A 

720 
410 

420 

500 

420 

490 

400 
540 

A 

5550 

R 

A 

A 

460 
A 

485 
415 
70 

460 
17 

540 
420 
120 

E530A 
350 
410 

E500A 
440 
390 
460 
S 
480 
570 
5)0 
430 
410 
430 
390 
410 
390 
500 
A 

, A 
R 

540 
430 
560 
A 

435 
20 

^420^ 
360 
390 

E440A 
470 
350 
420 
500 
450 
490 
480 
350 
440 
460 
C 

E480A 
440 
A 
540 
410 

Ü640S 
450 
370 
390 
A 

ih 16 L8 19 21 22 S3 

450 
22 

505 
410 
115 

480 
390 
90 

380 
320 

330 
344011 
330 
C 
390 
400 
500 
310 
460 
380 
C 
410 
400 
400 
380 
420 
400 
330 
540 
C 
370 

395 
20 

415 
350 
65 

320 
E40OA 

C 
390 

4GO 
300 

340 
C 
A 
440 
360 

340 

320 
350 
C 

310 

300 

320 

300 
C 

350 
11 

305 
4 

400 
320 
80 

33.5 

300 
15 

"T 

MiUelin   in (juest mnable  because  of an error  ifi   frequency markers 
iginal   frtquentv  psfameters  have  been  increoseiJ  by   1 Wc  since  the 

10 



Characteristic: h'f 

OhservPd at: 
Bangkok, Thailand 
Lst. 13.73°.^, Long. 100.ST0 E 
105°E Mean Time  (GMT  + 7  hours) 

I0N0SPHKRIC E»' 
Sweep;     1   Mc   to 25  Mc  In 

July 1964 

\. Hour 
  i— 

\. 00 01 02 03 04 Ü5 06 07 08 09 10 11 

Date "\ 
I 
2 
3 

■1 

5 
6 
7 370 340 E380B 280 250 260 230 220 190 A 

- 

A 

1   I 
8 340 E390B 300 B 260 A 280 220 E270A 21C E20QA 210 
9 520 B A A A A 240 220 230 E260Ä 200 195 

10 A A 280 A A A 270 260 230 A A A 
11 340 270 A 8 320 A 240 230 210 190 180 180 
12 300 A 320 330 A A 340 220 200 E240A 200 h 
13 320 300 280 210 A A 250 220 A A A 180 
14 300 250 230 230 260 270 250 220 210 E210A E210A E210Ä 
15 280 315 370 380 340 265 230 220 Esoa 220 2GC 180 
16 A A 310 240 250 A A E230A A 200 A A 
17 C C C C C C c C c 170 180 210 
18 c C c c C C c C c C c C 
19 c C c c c c C C c C c r    c 

20 230 250 350 c c c c c c 400 A A 
21 26C 230 220 250 c c c c 210 190 18U 170 
22 340 350 290 C c c c c c Z20 200 190 
23 B B B A A B 250 220 200 200 210 220 
24 A A A A A A 280 A A A A A 
25 350 330 B B B A 270 240 21Ü 200 190 E220A 
26 B A A A A A A 260 310 400 210 A 
27 260 230 240 U250S B 300 250 E27QA 200 360 A A 
28 A A A B C c c 220 200 190 A A 
29 C C C C C c C c A A A A 
30 B B B B B B 290 240 220 200 190 190 
31 290 260 B A A A 240 210 210 210 A 180 

Median 310 285 285 250 260 26S 250 220 210 210 200 [  190 
Count 14 12 12 8 6 4 15 17 16 18 13 13 

m 340 335 315 305 320 285 270 240 230 240 205 210 
LQ 280 250 245 235 250 263 240 220 200 200 185 ieo 
QR 60 85 70 130 70 ZZ 30 20 30 40 20 30 

—   -1 

Tabulation of 220 ■ 220 km. ATTENTICM: THe »<cur«cy of th<> frequency parameters in thiR bullctir i» q« 
of the C-2 suunder fro» 15 July to 21 Saptember 1964. The origmitl 'rfifirn 
errw is estiinated  to have  been upproximateiy  1 V-. 

/ 

—-£_-——_—■■_- ■   ■■"-■ 



SPHERIC  DATA 
3 25 Mc  in  0,5 Rdnute 

il 12 13 14 15 16 17 IS 19 20 21 22 23 

- 
_ 

- - 
- 

- 

* - - 

v 250 

220* 270 
A A A A A ' 240 205 240 230 230 250 E340A 

3A 210 B IS 200 E320A C A E250A 250 220 f 270 280 250 
3 195 A 200 180 190 230 210 270 230 A E30m 300 350 

A A A A 340 210 300 210 230 250 300 A 360 
) 180 200 205 170 E200A A A 270 210 210 260 250 320 
> A A A A A A 305 250 250 210 250 230 2S0 

180 170 160 A 200 200 340 280 210 210 27f. 300 310 
)A E210Ä E2iOA E200A m C C C „ 220 220 340 250 290 
) 180 180 180 170 170 180 180 220 210 ISO S58ÜA B A 

A A 180 180 170 170 200 230 210 250 200 330 C 

> 210 180 200 170 180 180 E230A E220A 220 245 2V0 C c 
C 200 210 A E28QA A 220 240 C C C C c 
C 200 200 200 190 200 E23QA 230 210 240 270 320 310 
A A 205 200 300 200 210 200 240 250 I 260 

1 C 

290 280 
> 170 180 190 C C C C C C c c 280 
) 190 200 E23QA A h A 210 210 260 233 220 280 E370B 

) 220 A 205 200 A E230A 22) 240 210 210 200 2350A S 
A 180 210 A A A A 280 210 240 260 320 B 

> E22f , A A 180 180 200 210 230 220 200 220 280 B 
) A 220 A 180 180 A 220 E230A 230 230 220 A 260 

A 170 200 170 170 170 220 240 220 :!2o E2?0S B A 
A A 200 200 A 200 E25CA 240 C -1 C c C 
A A A A A A A 280 240 210 A B B 

> 190 S 190 190 C C C C C 230 230 230 270 
ISO A A A 200 220 200 220 30 C C C C 

» 190 190 200 190 190 200 220 240 220 225 260 280 290 
1 13 12 17 16 15 14 18 22 21 20 20 16 15 

1 210 200 205 200 200 220 230 250 235 240 270 310 340 
i 180 180 ISO 170 180 180 210 220 210 210 235 250 270 
I 30 20 15 30 20 40 20 30 25 30 45 60 70 

itlftlin   is questionable  t*ft«i>v?A ' '   AT* error   r.. frequtnvy ramtket* 
fin«'   frequency paranwter^   have )*?/? y/jrreaserf by   I W.   xincc   Ui« 

ii 

i 



Characteristic; foFi 

Observed at: 
Bangkok, Th.-^Uand 
Lat.   13.7^ N,    .ong. 100. 57° E 
105 E  Mean  Time  (GMT  + ?   hour«) 

IQJiOSPHKRIC  DAT/ 
Sweep:     1  Mc  to 25 Mc  in i 

July 1964 

x«01' 
00 01 02 03 04 05 06 07 OH 09 10 U 

BBteSy 

1 
2 Hi ~. „ M ... wm _ m „ , _ _ 

3 
4 
5 - 

- - - - - - - - - - - 

6 
7 

- - - - - - - 
h L A A A 

8 - - ™ - - . - L L L 041* 042 

9 - - - - - - - L L L 042 042 

to - - - - _ - - A 1, A A A 
11 - - - - - - - L L 042 043 044 
5 2 - - - - - L L L 042 A 

13 ■- - - - - - - L A A A 042 

14 - - ~ - - - L L 042 042 043 
15 - - ~ _ - - _ L L L     J 032 033 

"6 - - - - - - A A 043 A A 
17 ~ - - - - - C C C L 043 043 
18 - „ - - - - c c c C C C 
19 - _ - - - - c c c C C C 
20 - - - - - - c c c h A A 
21 - - - - - - c c L L 054 054 
22 -. - - ~ - - c c C L 041 043 
23 - - m - - - „ I, L 045 045 044 
24 - - - - - - - A A A A A 
25 - - - - - - A L It 033 035 
26 - - - - - - - A A A 033 A 
27 - - _ - - - A * L A A 
28 - - - - - - - L L 032 A A 

29 " - - - - c C A A A A 
30 - - M - - _ « li L 033 032 033 
31 - - a m - ~ „„L  .jas»- 032 A .~m-. 

Median „ „ M „ _ „ „ 042 042 04,'» 
Count - - _ - _ - - - i 7 13 13 

m - ~ m » _ - - - _ 043 013 043 

m - - - „ - ,- - - „ 032 033 035 
QR - - - - - - - - - 11 10 8 

Tabulation oi  041 ■ 4.1 Mc. ATTENTltN: The ai-curar.y of the frequency pumniRters in this bulletin is qi 
of the C-3 »oundfr from 15 .July to 21 September 1%4. The original frequct 
error  »a esttmatea  to have  berti approximately   ). Mc. 

/ 



'UmiC  DATA 
25 Mc  in 0. 5 minute 

186-1 

mmmmmmmmmmm 

u 12 13 14 15 

  

16 17 18 19 20 21 22 23 

: ': 

" ■■ 

; 
- 

*° m 

- . 

A A A A A L L 

- - 
- - 

. - 

!■ 042 B B 043 043 C A - - _ - - - 
042 A 043 041 L L L - - - ~ - - 

A A A A L L L - - .. „ - ~ 
044 044 044 043 041 A A „ - „ - - - 

A A A A A A L „ « - - - - 
042 044 044 A 042 L L - - _ - - - 
043 043 043 043 C C C - - - „ - - 
033 033 033 032 031 030 L - _ - - - • 

A A 043 043 041 L L . - - m - - 
043 043 043 042 041 040 L - - - - „ - 

C 044 044 042 041 A L - - - - - 
C 044 043 043 041 L L - - _ .. - - 
A A 043 041 043 041 L - - _ - „ ~ 

054 044 044 C C C C - - ., ~ - - 
043 04ü 044 A A A L - - „ - - - 
044 A 043 041 A 041 L - - - - - - 

A 042 042 A A A A - - - - - - 
035 A A 043. 041 I. h - - - - - „ 

A 044 A 043 042 A h - ~ - - - _ 
4 043 042 042 040 L h - - - - - - 
A A 034 033 A 032 L - - - - - _ 
A A A A A A A - „ - - - - 

033 a 033 U032S C C C - _ - - - _ 

„.„.m.,,, A __A_„ A 032 L  1, L « . - - m 

042 044 043 042 041 040 — m .. m „ M _ 
13 12 17 16 13 5 - „ _ - - - - 

043 044 044 043 042 041 _ - - - - - 
035 043 042 037 041 031 - - - ~ - - - 

8 1 2 6 1 10 - - _ - - - - 

jUetin  is tfttntioiu&lc  because of an error in   frequency mar«eE-3 
^inul   frequency pafftmiftra have  been  increaBed by   I  Mc  since  the 

12 



Char-actcristle; MiSuOOiF- 

Observed at: 
Bangkok,   Thailand 
Lat.   13.7SPN,   Long.   100.57aE 
U)5ÜE MeaJV Time   (ÖMT  + 7  hours) 

iOSOSPHERIC  I 
Sw^ep!     1  Mc   to 25  Mc   i 

July 1964 

\.  Hour 
%. 00 Cl 02 03 Oi 05 OG 07 08 09 10 )i 

Itete^v 

i 
2 
3 la : 

- - 

'■"""■"""■"■■"" 

— 
- 

m _ 
- M 

4 
5 
6 
7 

- - 
" 

- 
- 

- - 

L L A A A 

8 - - - - - - - L L L 3904:- 410 

9 - - - - _ - - L L L 400 410 

10 - - - - - - - A L A A A 

11 _ - - - - - _ L L 380 410 410 

12 - - - _ - - - L L L 400 A 

13 - - - - - - - L A A A 420 

14 - - - - - - - u L 390 400 410 

15 - _ - - - - „ li L L 420 415 

16 - - - - - - - A A 365 A A 
17 ~ - - - - . c C C L 410 400 

18 - - - - - - c C c c C n 
19 _ - - - - - c c c c Ci C 

20 - - - ■- - - c c c L A Si 

21 - - - - - - c c L L 410 120 

22 - - - - » - c c c L 400 4^0 

23 - - „ - - L I 3Ö0 400 39e 

24 « ~ - - _ - - A A A A A 

25 - - - - - - - A L L 400 400 

26 ■" - - - - - " A A A 4X0 A 

27 - - -- - - - A L L A A 

28 - - - - - - - L L 420 A A 

29 " - - - " - c C A A A A 
30 ~ - - ■- - L L 390 410 420 
31 - - _ _ 1 - L 380 390 A 420 

Median _ _ - - „ _ m _ _ 390 400 410 

Count - - - - - - - " 1 7 13 13 

UQ ■" 
- - - - - - - „ 390 410 420 

LQ - - - - - - - 3S0 400 405 
QR - - - ~ - - - - - 10 10 15 

Tabulation of 390 *  factor of 3.9. Tht;  accuracv  ni   xS\f   tVemtiMirY  jidfami1 tern   iti   this,   bui 
sounder   fruffi  In Jutv   to fl ftrjjlrmbrr  |9S4«     TIIP  --/rt^i of  the C»?  sounder  iron! xä Jui^   to iv L^JJ) 

OTrW   il  PstimatrrcJ   to Jmvp   twpn  a-pruximflit'ly   I  Mr, 



mnic DATA 
25  Mc   in  0.5 Biinulo 

v 1964 

u 12 13 

_ 

14 

■ .  

1? IG 17 18 19 20 21 .12 23 

_ ; 

- 

; 
- - 

~* 
: 

- 
\ 

A A A A A L L _ 

- - 
" 

410 B 3 420 - C A - - - - 
410 A 426 440 L L L - - - - - 
A ^ A A L L L - - - - - 
410 410 410 420 400 A A - - - - - - 

.fi A A A A A L - - -■ - - _ 

120 4:- v 415 A 400 L L - - - - - - 
410 4" 420 420 C C C - - - - - - 
415 20 430 430 420 400 L - - - - - - 
A A 425 430 410 L L - - - - - - 
400 430 430 420 400 370 L - - - - - - 
C 410 420 - - A L - - - - ~ - 

400 410 410 415 It L - - - - - - 
A A 410 410 39C 410 L - - - - - - 
420 420 420 C C C C - - - - - - 
420 420 410 A A A L - - - - - - 
395 A 420 : 425 A 375 L - - - - - 
A 430 410 A A A A - - - - - - 
400 A A 440 420 L L - - - - - - 
A 420 A 44,0 410 A L - - - - - 
A 420 430 440 430 L L - - - - - 
i A 420 410 A 400 L - - - - - - 
A A A A A A A - - - - - - 
420 ^ 430 U420S C C C - - " - - - 
42C A A A 400 L L I. - - - - 

'.10 420 420 420 410 400 - _ _ - - 

11- 12 17 15 11 5 - - - - - - 

420 420 428 430 420 405 - - - - - - - 
405 410 410 410 400 373 - - - - - - - 
15 1C 10 1   20 20 32 _ - - - - - . 

lYu* origin» I   frRi'tifiKy (isi'ametvrs 
of on error  tn  Irpqut-rcy marker» 
ijpph  irtrreftsed t'V  I  ^   sitce  the 

ij 

^fcr-w. 



Characteristic:      foR 

Sweep: 
IONOSPHERIC DM 

1 Mc to 25 Be in 

Julj 1961 

Observed at: 

Bangkok,  Thai land 

Lai.   13.7^ N,   Löjv..   100,SfE 
105° E Mean Time  (GMT  +7   hours) 

[S^Hour n       , 
00 01      j 02      i 03 04 05 06 J7 08 09 10 11 

|   Date^\ 

I - - | - - - - - - -     1 - ■-     i 

2 - " - - - - - - - - - - 

1          3 - - - - - - - - - - - - 
4 - ~ - - - - - - - - - - 
5 - - - - - 1 - - - - - 
6 - .. - - - - - - - - „ 

7 - . - - - - A A A A A 

8 - - - - - - - A A B A A 

9 - - - - A A A A A 

10 - - - - - - -• A A A A A 

11 - - - - -    ■ A A A A A 

12 - - „ - - - - A A A A /> 
12 - - - - - - - A A A A A 

14 - - - - - - - A A A A A      , 

15 - - - - - - - A A A A A      J 

16 - - - - - „ - A A A A A      J 
17 - - - - - - C C C A A A 

18 - - - - - - c C C C C c 
19 - - - - - - c c c C C C 

20 - - - - - - c c c A A A      j 
21 - - - - - c c A A A A 

22 - - - - - c c c j        A A 1       A 
23 - - - - - - - A B A A A 

24 - - - - - 1 
■■ A A A A A 

25 - - ~ - - - - A A A A A 

26 - -. - - - - - A A A A A 

27 - - - - „ - - , \ A A A A 

2» 
_ - " - - _ - A A A A 

29 - - _ - - _ c n V A 1        A A A 

30 - - - „ - - - A A A A j       A 

31 _ - - - - - - 1     A A A A A 

{  Medlar . - - - . - j ™ - - - - 
1 Count - - - - - - - - - - - - 

UQ 

IM 
QH 

- - - |~     - - - - 1 - - - [ 
1 

" 1  " - - i - - |     - - - - 

ATfKNTICfi;     ihr ( ccurBcy n tht   frequeiu->-  pai-ametPrs  \ 
Jul    to 2! Sepit!i*cr  1964. 

n   this   bulleliii   is 
of  lie C-2  sound»' r   ft iwi J i Hie  oriRinal   freqi 

/ 

error la estimst? d   to ha<e been approxmat-elv   1 Vr- 



PHERIC  DATA 
25 Mc   in 0.5  lüinute 

ly 1964 

\ 
21 il 12 13 14 15 16 f   17 18 19 20 22 23 

- 

_ 

_ 
- - 

~ 
- _ - - - - 

^ 

A A A A A A A 
- - 

- - - 

A B B A A C A - - - " - - 
A A S A A A A - - - - - - 
A A A A A A A - - .- " - 
A A A A A A A - - - - _ - 
A A A A A A A - - - - - ~ 
A A A A A A A - - - - - - 
A A A n C C C -- - ~ - - - 
A A A rt A A S - - - - - - 
A A A A A S A - - - - - - 
A A A A A A A - - - - - - 
C A A A A A A - - - - - - 
C A A A A A A - - - - ~ - 
A A 8 A A A A - - - - 
A rs A . C C C C - - " - - 
A A A A A A A - - - - - 
A A A A A A A - - - - - - 
A A A A A A A - - - - - ~ 
A A A A A A A - ~ - - - 
A A A A A A A - - - _ - - 
A B B R B B A - - - - ~ ~ 
A A A A A A A - - - - _ - 
A A \ A A A A - - - - - 
A S R H C C C - - - - - - 
A A A A B A A A - - - - - 

- - - - - - - - - - - - 

- - - - - - ~ - - - - - - 

- 
- 

_ 
- - - 

- 
- - - - 

- 

UUtin   is  qupstinn.ible   becaust*  of an  error   in   frcqucnr*  marksr* 
;al  frequenrv parameters  have  been  tncrea&ed by  1 Mc «jmre  the 

14 

GT* *• 



Characteristic; h'E 

Sweepä 
IONOSPHSRIC mVA. 

I  Mc   to 25 Mc in C 

July 1964 
Observed at: 

Bnngkok, Thailand 
Lat. i3.730N> Long. 100,57° E 
iü50E Mean Tim- (CMT + 7 hours) 

I 
^v Hour 

-"-■•- 1 

00 01 Ü2 03 C4 05 06 07 OH 09 10 11 

Date^s. 

1 _ — „ „ _ «. _ m 

2 - >  . - - - _ - - 

„ . _ 
~ 

„ _ _ - - - - 
5 - - - - - - - - - - - - 

7 _ _ _ « _ _ _ A A A A A 
K - - l- - - - ~ A A B A A 
9 - - - - - - - A A A A A 

10 - _ - „ - - - A A A A A 
11 ~ - - - - _ - A A A A A 
12 - - - - - - A A A A A 
13 - - - - - - A A A A h 
14 - - ~ - - - - A A A A A 

15 - - - _ - - - A A 110 A A 
16 - _ - - - - - A A A A A 
17 - - - - .- C C C A A A 
18 - - - - - - c C c C C C 

19 ~ ~ - - - - c c c C c C 

20 - - - - - - c c c A A A 
21 - - - - - - c c A A A A 
22 - - - - - - c c c A 110 110 

23 - - - - - - - A B A A A 

24 _ - - - - - - A A A A A 
2.0 - - - - - - - A A A \ A 
26 - - - - _ - A A A A 
27 - - - - - - A A A A 
28 - - - - - _ 

■- 
c A 110 A A 

29 - - - - - _ c c A A A A 

30 - - - - - - ~ A A A A A 

31 - - - - - - - 110 A A A A 

Median _ _ _ „ „ . „ .. _ _ _ 
Count - - - - - - - I - 2 1 i 

LQ 
QK - 

- 
- - - 

- 
- 

- 
- 

- - - 

Tabulation of  110  ■  110 km. ATnCNTICN: IV aecurtcy "f the fraquancy paranvlers in this bulletin i« ipi 
n( the C-i aoundrr Irn« llj Inly In 21 Septenbcr 1964 Thr origiaal frequei 
t:rror is pstimnted  to liflve  heed approxiffiataiy  1 Mc, 

/ 

-a 



HEhIC  DATA 
25 Mc   in 0.5  minute 

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

_ _ - _ . - - - - - - - - 
- _ - - - - - - - - - - 
- - „ „ - - - - - - - - - 
„ - •- - - - „ - - - - - - 
- _ - - - - - - - - - - - 
_ - - - " - - - - - - - - 

A A A A A A A - - - - - - 

A B B A A C A - - - - - - 

A A s A A A A - - - - - - 

A A A A ^ A A - - - - - - 

A A A A A A A - - - - - - 

A A k A A A A „ - - - - - 

A A A A A 110* A - _ " - - - 

A A A A C c C - - - - - 

A 
A 

A 

A 

A 
A 

A 
A 

A 
A 

110 
110 

S 
A 

„ 

„ • 
m : : 

A A A A A. A A - - - - - - - 
C A A A A A A - - - - - - 
c A A 110 UO 110 A „ - - - - 
A A B A A A A - - - - - ~ 
A 110 110 C C C C - - - - - - 
110 110 A 110 100 110 A - - - - - - 
A A A A ft A Ä - - - - - - 
A A A A A 1  A \ „ - - - - - 
A A A A A 115 A 1 - - ' - - 
A A A A A A ,4 - - - " i - 
A B B 110 B B A - - - " - - 
A A A A A A A _ - - - - - 
A A A A A A A _ - - - - - 
A 3 110 110 C C C - - - - - - 
A A A A B t\ 110 110 - - ~ - - 

_ _ _ _ _ _ _ „ _ _ _ _ - 

1 3 2 4 2 G 1 1 - - - - - 

- - - ! - - - - - - - - - 
- - 1 - - - ! - - " - - 

- !     - 
L. _. 

- ~ - - - - - ! " - - 

buUetsn  Iü quc3U<mahlr becatts«  "f an error  in  frequency mark^rH 
iglna]   frpg»-iiiu:y  pHratm^tPis  have  ixr«*h   incre&iföd  by   f  Mr   *if\c&  the 



Characterja^ii:; fbg» 

Observed at; 
Bangkok, Thailand 

Lot. IS.Vff'H, Long. 100.5TJE 
105°E Mean  Time  (GMT  + 7  hours) 

Sweep; 
I0KO5FHIR1C  DA 

I Mc  to 25 Mc  in 

Svtly ise-r 

P^sHour i OX 02 03 04 05 06 07 08 09 1« 11 

1 Date ^v 

1 
2 

4 

j 

'"-     j -     ] 
- - 

- 
- - 

\      '        1 

-    i 
- - 

5 - - - - - - - - '       - - - - 
6 - - - - - - - - j " " - 
7 - s    ' B     1 S ß _ 016 025 026 036  1 040 050 

8 023 B     1 B B _ - 024 031M 037M B 037 038 

9 B B - - ... - 021 027 035 038 037 037 

10 1 ~ 022 - - „ 026 040 036 043 060 050 

n 026   j 021 - B 017 - 019 025 031 031 034 036 

1     l2 n - B B - - 025 030 030 035 036 - 

1 3 B B B B - - - 033 035 035 040 034 

1 ■! - - 013 „ Oil - 020 025 030 036 040 038 

15 B B 3 B B B B 020 023 025 027 024 

16 - - B B „ - - 029 _, 037 - - 
17 C     i C C C C C C C C 

1      C 

032 034 040 
;        18 c C c C c c c C C C C 

19 c c c C c c c c C c c C 

20 B M M C c c c c c 004 5C 054 055 

2 i B B B - c c c c 1   033 035 036 036 

22 B B E c c c c c r 036 037 038 

23 B B B - - B B 030 B 036 040 040 

21 - _ - - _ M 026 050 045 045 044 041 

25 _ B B B B - 027 030 1    036 040 039 042 

26 B C C c - - - 045 1 0042^ |      050 040 044 

27 D B B E E B B B042C Ü036C 1      037 046 - 
j        28 - - C e i               i"» C C s 034 037 - - 

j        29 C C C c C C c C - - 039 - 
,'30 B B B n B n 023 oao '.   032 

(035 
- 037 038 

31 B B B - | j B 1    029 036 044 !      037 

j  Median 
_ _ ^ _ - _ 025 |    030 035 1      036 039 038 

j Count 2 1 2 - 2 - 10 17 11 20 21 18 

UQ - - I - r 026 j    035 [   036 1      039 
042 044 

Ly - - j - - 1 020 026 030 035 037 037 

QK - - | - j I 6 9 6 4 5 7 

# Tabulation of  018  ^ 1.8 Mc. ATTENTION: Tlie acrurary of the trvquenry paramr-trrs in iJii« bulletin 
of thf (1-2 sauntlfcr from 15 July to i.\ Seplembcr i%4. The original f 
error   15 estimated   tu have   U-cn al'prasimarelv   1   M* , 



HERIC DATA 
25 Uc  in 0.5 minute 

v 1964 

11 12 13 14 15 1.6 17 18 19 20 21 22 23 

- 
- - 

~ 

- 
- 

- 
- - 

- - 

018* S 

050 049 065 050 046 034 027 026M 025M 022M 034 932M 032 
038 B B 036 042 C 039 02 9M 035 020 S 021 018 
037 045 S 036M 034 031 027 045 05 OM i 040 027 023 

050 - 058 058 054 033 040 025 030 034 !J033S - 022 

036 040 039 034 036 046 0-11 038 025 026 025M 026 B        i 
- 048 045 053 065 052 028 034 035 026 030 3 B       | 

034 036 035 052 Oiö 031 040 038 028 - 027 - M 
t     038 040 039 _ C C C C s B B B 8       i 

024 021 02 9M 027 024 023 s s s - 017M B - 
- - 035 037 032 B ~ - - - B B C 

040 039 04i 035 034 131M 032 C26 030 S S C 

€ 038 044 042 040 043 033 030 C c c; c c 
C 037 035 035 035 033 033M 026M 027M M - s 8 

055 045M B 035 036 033 - - - - B E B 

036 038 03? C C C C C C C C c - 
038 039 040 050 045 - - - 035 s - B 

040 044 039 038 040 037 032 uoass B B B 027 B 

044 036 039 - 040 041 U046S Ü076S U040S 038 S B B 

0-12 - 036 036 033 032 - S S s S B 
044 042 - 038 037 041 035 029 B S B - B 
- B B B B B 032 029 S 027 S B - 
- - 040 040 051 036 038 031 c C c C C 
- M 05 0M 044 051 042 049 050 040 030 - B B 

03b 1? B B C C C C C B B B B 
037 - - - B - 030 C27 B C C C f* 

038 O40 039 038 039 034 033 029 033 026 030 027 023 

18 16 17 19 20 17 18 17 12 8 7 6 4 

044 045 045 050 016 042 04 0 038 037 032 034 027 027 

037 038 036 035 035 032 032 026 028 024 025 021 020 

7 7 9 15 11 10 8 12 9 8 9 6 4 

hullptin  is qup.sLi mahlf  bee «us*- of an error  iri  (rtQutnty markers 
npinal   frpc'ieitry  farawtprn huve been  increased by  1 Mt-  since  the 16 



Characteriötic: fnF.« 

Observed at: 
Bangkok, Thailand 
Lai. 13.7IPK, Long. 100,S^E 
1.05° E Mean Time  (GMT  + 7  hours) 

Sweep:     i  Mc  to 25 Mc  i 

«i».j.-muHit^ ■I.«IW.''..-HUJ.III^.        .WijA.r* —ji.. 'is ^hffl J  

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

Date ^x I 
1 _ J. .. - - - - - - „ - - 

2 - - - - - - - - ._ - 

3 - - - - - - - - - - - * 

4 ~ - - - - - - - - - - - 

5 ~ - - - - - - - - - - 

6 . _ - - - - - - -- - - - 

7 022 s B S B 017 022 036 036 045 050 095 

8 031 B B p 029 037 046 06 0M 07 OM B 030 033 

9 B B 037 031 029 040 049 080 045 047 040 039 

10 026 026 024 CßG 040 048 046 080 057 104 
f     0S2 

102 086 

n 051 052 033 B 028 075 040 051 03S 040 041 

12 B 027 B B 107 070 042 043 048 090 060 105 

13 B B E fs 025 025 036 040 035 035 050 034 

14 j     M0 035 024 023 020 030 042 036 044 045 Ü4J 040 

15 B B 3 B B B 8 030 033 038 037 037 

I      16 032 030 B B 027 026 04S 065 074 045 092 075 

17 Q C c r C C C C r 042 038 065 

18 C c c c c C c C C C C C 

\9 c c c c c c c C ij C C C 

20 B 030M 050M c c c c C r Ü050C |     070 069 

\      21 B B B 030 c c c c !   047 046 040 045 

1       22 B B 15 c c c c c C 075 038 047 

2 3 B B \       B 04G 052 B B OS? B 050 055 074 

24 040 035 1      ()55 &lc, 055 07 5M 045 j   056 [   OöO 055 |            KiZ* -x ns.^ 

25 037 B B E B 0ö2 0-15 095 050 063 1     044 090 

26 B :  B050C U056C UO-iCC 050 070 083 095 i UO« OC 091 087 065 

27 I       B B B B B B B U050C Ü04SC 039 Ö60 087 

2 K 026 030 j  Ü028C Ü C C C |     3 042 057 056 092 

28 C C C c c C c c 072 060 039 056 

30 B ii 
)     B 

l       B 3 B 043 |    042 033 048 037 038 

31 R B '    040 027 032 B 046 040 035 047 0^7 

Median 032 030 034 035 029 040 045 050 045 019 017 065 

! Count 9 9 B 8 12 13 13 17 19 22 23 23 

UQ 040 042 043 04 G 051 070 046 j   085 060 060 060 074 

LQ 026 1     029 i    026 030 027 028 041 039 036 04 5 039 04 C 

QR 14 !        13 1   " 10 24 42 5 46 24 15 1        21 
J.  

[      34 

« TabulBlion of  018  = 1.8 Me. 
ATTETfTlON: lite atmraiy of Uic ffegueacv liitfiiwtfTs in this butletin 
r,! the C-2 soumlcr from 15 .)>iiy to ii Septewber 1964. The oD^imil ft 
error  is «sUmali-ti  I" have  in-i-n BpprojtJBStely   1 Mr. 

I 



HKRiC  DATA 
25 Mc   In 0.5 minute 

196« 

11 

095 
033 
039 
085 
041 
105 
03' 
040 
037 
075 
035 

C 
(. 

069 
045 
047 
074 
063 
090 
065 
037 
092 
056 
038 
047 

12 

365 
23 

074 
04 0 

34 

080 
B 

045 
100 
043 
090 
037 
OsO 

031 
046 
016 
038 
037 
06 0M 
039 
056 
075 
042 
075 
047 

B 
072 
Ü85M 

S 
070 

04 9 
22 

075 
042 

33 

086 
B 
S 

095 
050 
095 
042 
04 ■! 
04 IM 
036 
080 
057 
037 

B 
044 
044 
039 
045 
085 
125 

B 
047 
08 7 M 

B 
0S0 

14 

049 
20 

087 
0-13 

44 

070 
036 
041M 
100 
037 
113 
095 
044 
037 
037 
035 
086 
036 
040 

C 
061 
047 
100 
08 0 
075 

B 
045 
052 

B 
055 

050 

080 
037 

43 

046 
045 
040 
09? 
078 
110 
046 
C 
034 
032 
037 
075 
036 
039 
C 

100 
040 
080 
070 
061 

B 
067 
070 

C 
B 

053 
20 

076 
040 

36 

034 

C 
031 
045 
061 
088 
035 

C 
035 

a 
033M 
070 
033 
038 
C 
220 
047 
086 
037 
082 
3 
049 
082 
C 
042 

17 18 

047 
075 
057 
061 
095 
050 
056 
C 
s 

055 
046 
04 OM 
036 

C 
050 
035 

U085S 

045 
047 
070 
049 
060 

C 
030 

19 

045 
19 

082 061 
035 046 

47 15 

050 
20 

051M 
04 3K 
055 
040 
065 
057 

056 
C 
s 

036 
045 
038 
033M 
035 

C 
035 

Ü040S 
UU2S 

039 

033 
040 
044 
067 

C 
02? 

040 
21 

056 
035 

21 

065M 
045 
085M 
040 
045 
047 
047 

S 
s 

031 
036 

C 
034S1 
030 

C 
090 

B 
IJ08ÖS 

S 
B 
B 
C 

0-17 
C 
B 

20 

046 
14 

068 
036 

9 

04 5M 

031 
095M 
034 
033 
05C 
035 

B 
033 
030 

S 
c 

035M 
029 

C 
-.041 

B 
034 

S 
S 

031 
C 

031 
8 
C 

21 

034 
15 

22 

041 
031 

10 

044 
S 

045 
00423 

036M 
040 
036 

B 
037M 

B 
g 

C 
035 

B 
C 
S 
B 
B 
S 
B 
8 
C 

034 
B 

C 

037 
9 

043 
036 

7 

018* 
05 5M 
021 
028 
062 
035 

S 
020 

B 
B 
B 
C 
C 
s 
B 
C 

045 
C36 

B 
S 

075 
B 
C 
B 

036 

10 

23 

052 
021 

31 

S 
032 
020 
029 
042 

B 
S 

045« 
B 

055 

C 
c 
c 
s 
B 

024 
B 
B 
B 
B 

B 
036 

C 
B 
ii 

_£__ 
034 

H 

C   1 
02, 

17 

bulletin  is qaestionalj;.   b«e«tise ol  «i error in  freauency iiiarK>-!-s 
JKinal   frpquenry putatmlet» buvf  been  increased by   I  »   since  the 17 

•^fc 



Characteristic; 

Observed at: 
Bangkok,  Thailand 
Lat.   13.7^N,   iKSife.   100,SfE 
105°E Mean Time  (GMT + 7  hours) 

Sweep; 
IONOSPH£H1C DAT/ 

\  He   to 25  Uli  in i 

July 1Ö64 

^N.   Hour 
00 01 02 03 04 05 06 07 08 09 10 11 

Date "N^ 

- 1          1 
n 

- - 
: 

- 
_ 

- 
„ 

- 
_. _ _ 

3 - - - - - - - - - - - - 
4 - " - - _ - - - - - - 
5 - - - - - ~ - - - •> 

6 - _ - _ ~ - - - - - - - 
7 140 s B s B 120 110 105 110 100 100 100 

8 090 R B B 100 3 05 105 UO 100 B no no 
9 B B 112 13.0 UO 105 105 105 105 3 05 130 130 

to 090 090 090 090 090 100 102 100 100 3 00 100 100 

il 120 120 l?.ö B 090 100 100 100 100 100 100 100   | 

12 B 100 B B 100 100 102 105 105 100 100 100 

13 B B B 3 1.10 100 100 120 105 105 100 100   1 

14 110 110 118 110 110 102 105 105 100 100 100 100 

IS B B B B B B B 130 130 130 130 095 

16 100 110 B B 120 120 100 100 100 3.00 100 100 

17 c C C C C C c c c 105 100 100 

18 c C c c C C c c c C c c 
19 c c c c c c c c c C c c 
20 B 110 UO c c c c c c 120 120 no 
21 B B B 115 c c c c 100 100 105 no 
22 B B B C c c c c c no 130 UO   [ 

23 B B B 100 100 B B 100 B 100 100 100 

24 110 UO UO 110 no 105 105 112 120 no no 110   j 
25 120 B 3 B B 105 no 100 110 100 100 100 

26 B 120 UO 110 no 105 102 100 100 100 100 100 

27 B B B B ö B B 100 :  tos 100 100 100   | 

28 110 110 :     UO B e C y. s 120 no 100 100 

29 C c C C c c c c 1  no no 120 no 
;i0 B 3 B B B B no UO 1   no 118 no 100 

31 B B 8 100 no no B 110 !  no 3 00 100 100   j 

1  Median 110 110 110 110 no 105 103 106 105 100 100 100 

Count 9 9 8 8 12 13 13 17 19 22 23 23 

64 120 115 116 110 no 107 107 UO no no no UOj 

LQ 95 105 1     130 100 100 100 101 100 3 00 100 100 3 00 

1      QR 25 10 1       5 10 i    10 7 6 10 10 10 10 5 0 

Tabulation ot  180 = ISO km. 
ATIKNTUJN:      Oie  acrurary  of   the   i rr-intf-my  [mrtiiiH1 t*ra   in   tin s   bn 1 let in 
of the C»2 siounder  from iri July to 21 S«ptewber 
error   if»  estiwuled   tt 

1964. Th** original   fFc^uen 



ERIC DflTÄ 
S Mf  in O.S fflinwte 

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

- - 
- 

- 

- 
~ - 

- - 

; 
_ 180« S 

100 100 100 100 100 140 100 090 090 090 120 090 090 

110 B B HO 100 C 100 100 090 090 S 090 090 

130 130 s 103 100 100 095 090 090 090 090 090 090 

100 100 100 100 100 \   c^0 090 
090 

090 090 090 140 130 090     1 
too iuo 100 100 100 090 Ü90 090 090 090 100 B 

100 100 100 100 100 095 095 090 090 090 090 s B 

100 100 100 100 100 140 110 HO 105 120 120 120 100 

100 100 100 100 c C C C S B B B B 

095 090 no 110 100 HO s s s 095 120 B 100 

100 110 118 105 120 B 160 no 
1   090 

HO 105 B B c 
100 100 100 100 100 1    100 1   090 OSO S S C c 
c 100 100 100 100 100 100 115 C C c G c 
c iOO 105 170 130 120 HO 10& 100 100 HO s s 

HO 120 B 110 100 100 100 100 100 100 B B B 

110 110 110 c c C c c c c C C OSO 

110 110 HO HO 105 100 1    HO 105 100 100 3 HO B 

100 100 iOO 100 095 uo i    HO 105 B B B 120 B 

110 no 100 100 100 100 100 !    090 100 090 B B B 

100 100 100 100 100 100 1    090 |    090 s S S S i     B 
100 110 100 100 100 100 HO 095 B s ß 100 B 

100 B B B B B 090 i   090 B 090 s B HO      1 
100 IOC 100 100 100 100 HO ; HO c C c C C 

110 110 110 110 090 100 090 |    090 090 090 130 B B 
100 s B B c c C c c B B B B 

100 100 100 100 B 090 ;    130 130 B C C c c 

100 100 100 100 100 ;   IUO 100 95 90 90 120 [lOS jögo 
23 22 20 22 20 19 21 21 14 15 9 10 8 

110 110 107 107 100 uo 110 105 ,    100 |   1.00 hur"" i^O"" [Tob 
100 100 100 100 100 100 90 90 90 90 90 90 1     90 

10 10 7 7 - 10 20 15 10 10 35 30 10 

Ipt.jf!   is  qup.stionablf!   because   of an  prior   in   frrq'irt.cy  narkerfi 
n& i   frcijtifMH v   paraffleters   Have   be^n   i nrreascd   by   i   Ä"  since   the L8 

^BStfjBf 



Ctia"-aett'riati{ IVp« uf Ks 

Obsevvid at; 
BnngUok,  Thailand 
Lat.   13.72PN,  hang.  iOO.öfE 
lOifE Mean Time (GMT  4- 7 hoursO 

IONOSPHERIC^DS 

"Iwespi    nie'"Tö"SB"1K I 
July 1964 

>v   Uour 
^v 00 01 02 03 04 05 06 07 08 uy 10 ll 

Itete^v 

i ^ .. m _ - - „ - - ~ - 
2 - .. - - - - - - - - - - 
3 „ - „ - „ „ - - - - - - 
4 .. „ - - - _ - „ - - - „ 

5 - _ - - ~ - ~ - - - ~ - 
6 _ _ - - - - - „ - - ,. - 
7 1 „ - - - f t I c , s P2 

8 r:i _ „ - f f% 12 ' Ü2 - 1 | 

t> a - £ £ 1 12 1 i2 « 1 h h 

10 f f f f f 13 f A 32 Ii2 ^£ ■^ 

11 12 f jr - f2 12 f 2 ih i i i 

12 - f - - f8 f4 f2 i /7 1 i?2 

13 - - - f t f il c c Ch J 
14 f 1 f f f I t g t 

IS m - - - „ „ h h h b 1 
16 i f - - f f 12 ^ 2h '3 fc, 

17 « - - - - - - - ' 1 1 
18 - - - _ „ - - - - - - - 

19 m ~ - - ™ - „ - - - ~ 
20 m f f3 "* - - - - - 1 | £ 

21 - „ - f - - -• _ « i ,' J 
22 » - - - - - - - - i h e 
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ATTKNTUIv IV.« accufsc^ of thr- frpquffn^y parantietfri* us this buil**tin i» 
of the C«2 snundpr fr^Ti 15 July to 21 Sepf-^mher l^fti-^ 'fh^ oriK'fiftl frp<| 
error  is estimated   to SUIT?  ^en  approsunstflly   1  Mn. 
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ttuiL-tin  if. qu HtionabK   U'causc of an error  i'i  frequeiR'y ffiarkers 
i^inai    frequenrv   parameters   have   be»:«   inrrcti*tf4   by   1   M^    sin<^   thf= 19 
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IONOSPHERIC    DATA 
MO^THLir   MEOSAH   CHARACTERISTICS 
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