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I INTRODUCTION

Ionospheric observations are being carried out at the Laboratory of the

Militarv Research and Developmen® Center at Baagkok, Thailand, a joint

suppliied and operated by the United States Army Redio Propagation Agenty

has been installed there. Table ! gives pertinent information about the siie.

Table I

VERTICAL-INCIDENCE SOUNDER SITE
AT BANGKOK, THAILAND

- Geographic Geomagnetic
Latitude Longitude Latitude Longitude
- 13.73°N 100.57°E 2.5°H 169.83°E

Dip angle: 10°N
Distance from dip equator: 450 km
Equipment;
Instrument: Type C2 (automatic)
PRF: €0 pps
Frequeacy sweep time: 30 sec
Frequency sweep range: 1 to 25 Mc
Pulze duration: 50 usec

Peak pulse power: approximately 10 kw.

The cooperation and participation of siaff membere of the Thailand

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

United States-Thailand organization. A Model C-2 vertical-incidence sounder

uwl.
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Projects Agency, the United States Army Eler'ronics Laboratories, and the
United States Army Radio Propagation Agency made it possible for the data

presented in this report to be gecumulated.
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It TERMINOGLOGY AND SYMBOLS

The termipology und symbolsg used in this data report are in accordance

with the conventions estabiished by the World Wide Soundings Committee.!

A, TERMINOLOGY

{oFy The ordine.y wave crivcal frequency for the F2 and Fy layers
f.F1 and the E region, respectively.

NION

{uEs The ordinary wave top frequency corresponding o the highest

frequency at which a mainly continuous Es trace is observed .

fvEs The blanketing frequency of an Es layer, i.e., the lowest
ordinary wave irequency at which the Es layer begins to
become transparent. (This is usually determined from the
minimum frequency at which reflections from layers at
greater heights ars chserved.)

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'F2 The minimum virtual height of the ordinary wave trace for the
highest stable stratificaiion 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' F2 when F-region stratification is absent,
i.e., at night, and with current h' ¥1 when Ft stratification is
present.)

'w. R. Piggott and K. Rawer, URSI Handbook of Ionogram Interpretation and
Reduction of the World Wide Sounding Committes (Klsevier Publishing Company,
Amsterdam, London, New York, 1951).
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B, DESCRIPTIVE LETTENRS

Jertain effects chserved on iotograms may make it difficult or impossible
to obtain accurate numervical values, The descriptive latters listed baiow, when
used alone indicate, in general, the presence of a phenomenon that may have
influenced the messuremeni. Qualilying letters (Sec. C) indicate the nature of

the uncertainty,

A lower thin layer present, e.g., Es
Absorption in the vicinity of imin

Any non-ionospheric reason

The upper limit of the normal frequency range

(3 B o Y R v~

The low:i limii of the normal frequency range

e

Spread echoeg present

Tonization density of the layer too small for measurement
Stratification present

No sufficiently definite cusp between layers of ihe trace
Ordinary and extraordinary components indistinguishable
Conditions such that the measurement cannot be interpreted
Measurement referring to the ordinary component

Attenuation in the vicinity of a critical frequency

mom o 7R = O

Interference or atmospherics

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

3

V  Forked trace

W Echo lying outside the height range recorded

X Measurement rferrving to the ex.~avrdinary component
Intermittent trace

Z  Third magneto-ionic component present.

C. QUALIFYING LETTERS

o D Greater than. .

¥ Less than. .
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An interpeisted vaiue

Ordinary compoenent characteristic deduced {rom the exiraordinary

gomponent
Exirzordinary compenent charaeteristic dedaced from the ordinary
compopant
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Value determined by a sequence of observations, the actual observation
being inconsisient or doubtful
Unecertain pumerical value

Measurement deduced from the third magneto-ionic component,

3. DESCRIPTION OF STANDARD TYPES OF Es

‘The eight stundavd types of Es are identified by lower-case letters: f{, 1,

¢, h, q, r, a, and 5. These letters suggest the corresponding names, ¢, low,

cusp, high, squatorial, retavdation, auroral, and slant, respectively, but are ot

rostrictive. The letter n js used to designate an Es trace that does not correspond

to oie of the eight types. The classifications are:

f

Ar Ees trace showing no appreciable increcse of height with frequency,
usually relatively solid at mos. iatitudes. (This clagsificatiol may be
used only at night; it appears that flat Es traces observed in the
daytime are classified according to their virtual height: h or 1.)

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 E, trace ghowing a relatively symmetricai cusp at or below fo E,
(This is usually continuous with the normsal E trace, although when
the deviative sbsorption is large, part ox all of the cusp may be
missing- usunlly s daytime {ype.)

An Es trace showing a discontinuity in height with the normal E-region
trace at or above fo E and ap asymmetrical cusp. (The low-frequency
end of the E; trace lies clearly above the high-frequency end of the
normal E trace-—usually a duytime type.)

An Eg 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 in daytime in the vicinity of the magnetic
equator,)

An Es trace that {8 nonblanketing over part or all of its frequency
range, showing an increase in virtual height at the high-frequency

5
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emi similar te group retardation, {This is distinguished irom
the usual group retardation—as in the case of an occculting thick
E region--by the laek of group retardation in the ¥ traces at
corresponding frequoncies and the lack of complete blanketing.)

An E: patiern having a well-defined flat or gradually riging lower
edge with stratified and diffuse {spread) traces present above it.
(These gomelin,s extend over scveral hundred kilometers of
virtual height.)

A dirfuse gs trace that rises steadily with frequency, usuaily
emerging {rom another type of Es trace. (The rising trace alone
is classified a8 8; the horizontal trace is classified sepavately.
At high latitudes, the slant {1nce usually starts to rise from a
horizontal K trace, such as l or {, at frequencies that greaily
exceed the E-reglon critical frequency, e.g., about 6 Mc; whereas
at low latitudes it usually rises from equatorial-type Ee, q, ¢, or
h, at frequencies near the regular E critical frequency., Type s
is never used to determire fo E unless echoes clearly identifiable
as Ee ochoes are seen.)

An E trace that cannot be classified as one of the stamviard types.
(This must not be used for intermediate ¢z .8 between any two
ciagses. A choice should always be made whor sver possible,
even if it is doubiful.)

o E. MULTIPLE REFLECTIONS IFROM Es

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

When the ionogram shows the presence of multiple reflections from Er the

i
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Characteristic:

Yain

- 1 ONOSPHER
Sweep: 1 Mo to 25
Novenhes
Chserved at:
Bangkok, Thailand
Lat, 13,738, Long. 100.57%
105%8 Moan Time {(GMT + 7 hours)
Hour
00 01 0z 03 G4 a5 a6 07 08 0% 10 1
Date
F“ 1 018+ KO0165| E012s8] nolss! T015S| E0I5S| K018S!| E027S | E029s | E0O?2S | RO255) O
“ E018S] E0145| E0165{ 014 | E0135| EO18S] E016S| E027S | ED28F . EOR78 . 036 0!
3 EO17S] o011 014 012 016 | E0163| DOIRS! EQ27S | EO3LE | 0268 | 035 0
4 WL6S] E0128 014 011 | BOi2s| HOl6S) E0235| FOI8S | FO27s - (
3 019 | Eo19s! o022 018 017 A FOVS5| BO195 | F0285 | k0245 | £O2758 1 EO:
6 EN16S| EO16S{ 011 E E0145 B E018S| E027s | EG26S | REOZ3u | BO23s | EO!
7 E0I6S] ol1 B 011 | 2013s| EOLés| EOL7S| EO258 1 B026s | E030s | 035 {
8 EC188] ol 013 017 B B EQL7S! EOL78 | EO2%F 1 030 622 | EO:
9 023 020 018 013 017 018 | EOi8S; K0238| F026., 03D 035 0.
. 10 03¢ 17 018 015 017 016 | E£018S| 021 026 | ED28S | 035 0.
11 0is 018 G17 018 020 017 | EO18s| Eu27s| o023 029 0353 0
12 = = = 2 - - ‘ = - - 7 o=
i3 018 | EO118] EO01ZS E EOL3s| E0le$| EO16%| EO27S | E0285 | E032s | o235 | O
14 E0165| 014 012 E E0145{ EO155! E0178| EO18S | EO185 | £030% | R0245 | EG
15 EQ16S| E0148 E E0148] E0L7S s E0255 s EQZES | ELZ5S5 | E0218 | B
1§ EQLGS| EOiI4s| E013s| 015 s 5 D245 | EO2538 | E030s 1 031 1 EO27s| EO
R 016 | E0148] EQI4S| ED20S8| E0153) E0163] E019S| EO28S i E030S | E032S | R0O288 | RO
18 016 | ED148] EO0148| E0208| RC153S] E0165] E0255| EO027S5 | EO3GS | E0328 | EO2VS |
19 021 015 E s S 5 EQ19S! E018S | E027S | EO28S c {
20 E(G16S E i) E0125, HO155| E016S| EQIRS| E027S5 ! E0O2RS | BEOZTS | EO285 1 EO!
21 019 015 016 017 019 017 | E018s| E027s | E019s | EG21% | £0855 | EO!
22 EQ158] EO1535| EGU4s| E EQ168S| EN16S! ENL7S| EOL7s | EQ19S | FEO20S { 034 | RO
23 ED168] 016 018 017 01R 017 | EO183! EO27s | EO27S | EG284 | £o255 | KO:
24 oL7 020 (13 51) 017 | E0125] O18 | E0185! E0I:8| EO275: E028S | E027S | EO!
‘25 FO155) 014 018 014 | EO16S| E0178| ROZ0S| E01uS | EO025S - -
26 c C C © c o C c C c ©
27 - - - - - - - - EQ27S | FOZ8S | EQ28S | XO!
28 - - - - - s - - - 026 | E0248
29 EQL63] EOl4s! EOL3S| 012 | KO138| EOL6S8| 0L | KO25¢ | ROZ08 | E0216 | ¥O27s | EO.
30 - - - - s - - - - 035 | go27sy EO
31 L
Median 016 014 cld 015 015 016 Q18 025 027 028 Q27 0!
Count 25 24 21 20 22 19 2 24 26 26 25 :
) 018 018 018 017 17 017 019 027 0z8 030 n35 o:
1R 16 013 012 012 013 018 318 219 nEg 025 025 0
QR 2 3 @ & 4 1 1 8 i 4 10 ,
# Tabulation of 018 = 1.8 Mc.
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NOSPHERIC DATA
tu 25 Me in 0.5 minute
ovember 1963

0 11 12 13 14 15 16 17 18 19 20 21 22 23
bass | caz | E0508 | BO35S| 036 | 025 | 029 | EO258| E0L8S| E0218| EC18S| EO018S| EC18S| EO18S
36 | 036 036 040 | 043 | o034 | o025 | E0235] E022S| E019S| EDI8S| EO018S| EO18S| EOls8
5 | 036 035 038 | o031 ]| o020 E0?28] 020 | 020 | EO1BS| EO18S| EO188| E0185| EO188

= . - - 034 | o20| o023 | Eo2es; o021 | o020 ) ois | o230 | o1e | o020
o7s | mosss | Fo2as | Eozes! ko27s| Eo2ls| E023S| E022S| E018S, E019S| E017S| EO18S| EO18S| E018S
J235 | Eozss| E025S | Eo2es! Bu2es| o020 | Eo22s| F023S| E£0188| EOL8S| E018§| 020 | £018S| EO18S
han c 052 039 { 046 | 035 | Eo23s| Fo25s| E0188| E0258| FO173| E018S| EO17S| 020
oo | gog7sl 040 | Fo248] 037 ] 018 | o040 | 034 { 024 | 025 | o022 ; o021 | 022 | 085
has | o030 035 038 | 034 | o045 | wo47s| 035 | o027 | 038 | o025 | 027 | 023 | o022
jas | 036 052 047 | 056 | 05| o050 1 o3z | o024 | o032 | o024 | EO20S| o032 | o022
a5 | 036 036 05 | 060 | 047 | o036 | o033 | o028 | o025 { o27 | o021 | o024 | 025
ho3s | nzs | k028 | Eo258] Fo2es| o036 | 031 | Ro23s| 019 | o020 | EO188, 021 | £E024S| E0188
ozas | goo7s| 04 030 | 035 | 034 | 033 | E0278] E023S| EG18S| S | E0188, 02C | EO19S
oz4s | posgs| ©o28s | oto | ose | o040 | oo | o025 | 020 8 | EO178| Ec18S| E0238| 020
o275 guars| EC2a8 | RO258| 027 | 028 | o029 | E02"s| E0225| EO”4s| 020 | 014 | 022 | 020
0zss | Eo27s| FO308 | E030S| E029S| F023S| EOZ8S| E0238{ E019S| E018S| E018S| E0258| 020 1 E0188
Gors| o027 | E0298 | Eosos| EO28S| EO228| E0183; E0235| EOL9S| £0193| E020S| E025S | E076S| 019

o 3 028 | EO31s| E0268| E0228| roles| 025 | EO17S| E020S| EO1SS| E0178| EO17S| E018S
028s | Eo20s| FO35S | E0298[ 047 | 039 | 030 | o028 | E022Ss| 028 | 023 | 019 | 020 | EO18S
0255 | kosss | F0278 § | E030s| E022s| EO018r, E0233| EO18S| E018S| E018S| E018S | E0185| E0l188
034 | gpoors| ©34 | E033s! o042 | o038 { 033 | Fo23s| Eo18s| o020 | o01s | Ol | 018 | 018
o255 | B0255| F0285 | 035 | 042 | EO228| EKO218) EO208; 018 | EO21S| EOI8S| EO18S | EO188| EO17S
0275 | gozos| 038 038 | 034 | o231 o024 | o021 | Eoz2zs| E0228( 021 { 021 | E017S| 020

= = - - - c = - - - - - = -

c C c C C C C c © C C C c =
0285 | pos7s| F0O295 | E0288} 033 | E028| EO18S| EG25S| E0I8S| C - - - -
boo4s | 032 | E027S | 030 | E023S| E0188| E025S| 029 | E022S| E024S | EO258 | 020 | E0208 EO17S
0275 | go27s| Eo7s | o041l | o030 | o031 | Eo278| 030 - - c - . -
bo27s | zo28s| 034 020 | 023 | o025 | o034 | o026 | o027 | go228| o019 | Egi9s| ©21i | EOL7S
027 ' 028 032 031 { oza | o027 | o027 | 025 ] o020 | o20 | o19 | o018 | o020 | oO10

25 24 26 2 27 27 oy 27 26 24 24 25 25 25
035 | 032 | 036 038 | o042 | 033 | o033 | o028 | o022 | o25 | o022 | ozi | o023 | o20
025 | 027 028 029 | o027 | o22 | o023 | o2a | o018 | o019 | O18 | o018 | 018 | o018

10 5 8 9 15 11 10 5 4 6 4 3 5 P
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Charncteristic: faF2
1ONOSPHERT
Sweep: 1 Mc to 25 M
November,
Observed at:
Bangkok, Thailand
Lat. 13.73°N, Long. 100.57°E
105% Mean Time {GMT + 7 hours)
Hour |
00 01 (04 03 04 05 06 07 08 09 i0 11
Date
1 074% 072 075 055 027 019 037 070 084 DOR2S 0905 082
2 054 0932 041 022 0L8 DO20S | DO3is 055 080 099 106 100
3 069 058 057 55 46 c29 V0368 062 071 078 082 080
4 064 062 026 019 A A 047 074 088 - - -
5 J53 047 055 024 po20Rr 8 036 065 o758 076 073 071
6 047 035 029 019 017 B 030 057 DO675 |DOGSS |DO70S | D070
7 050 050 035 026 021 017 U0358 | 065 Q738 065 075 C
8 048 044 038 DO25R B B 027 N56 n76 082 085 076
9 07.. 057 U0G2S | 1J060S | UG4SS 025 032 V35 u86 087 087 083
10 091 070 057 050 027 023 039 u70 0B7 111 D1OOR |DOSS
i1 060 065 062 046 031 023 046 1J0728 087 095 DO97" 092
12 - - - - - - - - - - - -
13 049 058 nos57s 031 021 019 DO40S {DO70S [DO9OS 101 D0O90S D092
14 029 0z7 025 016 016 DO19S 031 065 DOB7S |[D0328 089 083
15 042 030 023 019 o1 ) D028Ss S No43s 103 D10OR |DO8S
16 U0365 | U03sS 032 621 S S 032 069 080 DOS0S 085 081
17 065 DOB6S 044 D0458 031 DO30s | D0458 |DO76S [DOYOS 090 072 071
i8 065 066 044 D0428 031 N0258 | b045S | DO758 [DOBOS 090 077 072
10 050 o3> 024 s S 8 J0Z6S |D0O56S 078 082 c S
20 051 047 04t 033 021 018 D0358 063 ¢79 087 080 073
21 050 060 046 024 021 DO18R 030 060 075 080 069 DO6S
22 051 052 046 030 022 017 028 Uo61S 073 081 085 08¢
23 044 044 010 035 031 vo25s 033 063 JO778 081 DO73S 084
24 052 044 JO408 022 017 020 ¢41 0b4 077 080 080 071
25 045 DO37S  UC40S | DO31S 021 019 048 071 D090S - - -
26 = = - - - - - - - - - -
27 = = = e = = o = pO71S {DO70S {D089S 10€
28 = = = o = = - - - 076 077 075
29 D045S 041 037 031 024 019 030 064 DO78S 082 082 08¢
30 = - = = - - - - - D085s |{D0O95S 09(
31
Modian 051 050 041 031 021 019 035 o065 079 082 085 08¢
Count 25 25 25 24 21 18 25 24 26 26 25 24
uQ 065 061 056 044 031 025 041 D70 087 090 0950 0817
1Q 046 032 035 022 220 019 030 063 075 080 076 07:
QRr 19 22 21 22 11 6 i 7 2 10 24 1«
J—

% Tabulation of 074 = 7.4 Mc,
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IONOSP! 10 DATA
Mo to ™~ in 0.3 minute
Novepber, 1963

10 1i 12 13 14 15 16 17 18 13 20 21 22 23
L0805 | 082 082 | DOGOS | 103 110 100 | D090s | BOSES | 093 091 090 082 057
1.06 100 no9s5s | 100 {DLOOR | 102 103 | D10€3 ' U1008 |U100S | 080 093 085 081
082 080 085 088 096 {D110R | D11OR |D11OR | DO955 |DOS0S |D0O90S jUN8SS | 081 066

- = - - 098 100 | DLO4R |J100S | DLOOR |E0958 iD0O93s | 087 084 065
075 071 DO6LS | 078 083 082 087 |posos | o086 085 082 076 073 063
DOT0S |DOTOS | DOB7S | E090S | DO91S | 090 | DO95S {DO8SS | DOB5E | 083 080 {D0675 {D065S | 060
- 075 C 072 0717 087 _ | 087 |D087S |D100S | DO92S |UOBOS 2 |po87s {D095S | 060
085 076 086 083 087 0u8 110 103 106 {DO675 |DOL9R | 085 082 082
087 083 087 085 | DO8OR | DO8OK | pe9os D100 | D1045 | D095S |DO90OS {DO91S | OBZ 085
D100R (DO9SS D093S | DO9GR | DO85R ! DOSSR | DOBOR | OE5S 083 U822 081 080 072 o7¢
poe7R | 092 085 | DGBOR | DO75R |{DOBOR | DO75R | 0#6 | DG37R {DCITR i 077 064 052 050
D090S {D092S | DOSOS | 093 093 |D090s | DO925 |D1O0OS |D102S |DO23R |[DOYGR | 0O73 052 040
! 089 o83 posou | 83 088 {D090S | DOBYS {DOY0OS | DOBBS |DOB7S 8 087 |U0855 | 087
D10OR | DOBSW 083 085 085 [DOS0S ! 100 |DO99S | DO93S 1] 079 072 063 042
' 085 08 076 082 | DDB7W |DO9OR | DO95R |DOS0S |DOS2R | 076 (US70S | 065 |UOS7S | 057
02 071 DO705 | ORO 086 |D090S | DO88S | D0S0S | DOSOS |{DE90S |DoB7S | 085 077 71
077 072 075 080 085 0906 | D090S |DO%S0S | DO91S |DODOS | 090 085 077 071

C 5 085 | DO89S |DPLOOS | 102 |[DL1OS |DLOGR | DO87S |DOBOS |DOBOW |UO70F {UOSTF | 055
080 073 075 082 087 |D0905 | DO96R |DGS2S | D092S | 086 080 070 {DO7OR | 063
069 |D083S | posoR 5 081 082 082 32 076 | U0B5F F P UO52F {J0518
085 080 080 032 085 |DOBIR | 085 085 082 076 068 052 054 A
'DO735 | 080 083 086 | D090S |DO95S | DO92S [DOS2S | DIGOR | 081  |{DO69S | 053 056 }J063S

080 071 073 071 070 |DO75W | 085 089 080 G80 ¥ F U050S | UOB0S
Doses | too nDooos | 091 090 087 081 086 |DO91S - - - - -

077 075 Do755 | 085 |povis | 090 |DoB9S 1DO93S |DO20OS | 085 075 073 070 053

082 080 078 080 or2 085 083 |DO22R - - - - - -
D958 | 090 086 082 080 083 080 087 |{D0O90S | 979 F VO72F | 067 |UOATF

085 080 081 085 087 090 080 090 091 085 082 076 070 083

b o= 24 26 25 27 27 27 27 26 24 21 23 25 24
090 087 086 082 093 095 100 100 095 090 090 087 082 068 |
076 073 075 080 083 082 085 087 087 080 078 070 057 054

: 14 14 11 9 L0 13 15 13 8 10 12 17 25 #




Characteristic: H(3ull)¥F?
IONOSEHEF
Sweep: L Mc to 28
November,
Observed at:
Bangkok, Thailand
Lat, 13.73°N, Long. 100.57°%E
105% Mean Tims {(GMT + 7 hours)
Hour
00 01 02 03 04 0b 06 o7 08 03 10 11
Date
1 310% 330 360 380 380 350 330 3.0 340 3 5 28
2 340 340 370 70 350 S S 330 330 320 295 a9
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 R & 330 340 s 260 260 30
6 3e5 360 355 365 370 B 325 330 3 s s 3
7 350 380 355 340 350 330 | u33os 335 S 285 275 C
8 350 355 370 R B B 290G 305 270 305 265 3¢
9 335 345 U330s5 | U3605 | U458 345 305 315 285 300 295 29
10 335 345 345 360 350 315 380 340 340 325 R s
i1 350 350 375 340 340 350 340 | U3458 335 330 R 26
12 - - - - - - - - - - - -
13 340 345 3 340 310 330 & s 5 315 <] 8
14 365 340 375 340 325 S 320 320 s S 265 29
15 380 350 350 360 325 S (<] 3 s 335 R W
18 U340 U3508 360 385 S s 315 335 320 S 275 24
17 310 S 325 S 250 s S S 3 260 260 25
18 316 335 320 s 250 S S S S 265 285 25
198 350 350 355 S 5 8 S & 300 255 c N
20 330 350 345 350 365 340 S 330 295 273 260 23
21 340 370 380 360 305 R 320 330 305 270 285 g
22 340 355 370 390 350 355 320 | U3553 340 310 260 2€
23 350 385 355 360 330 U310s 330 340 {J290S 270 (<] 26
24 | 3680 350 | J3658 345 345 310 325 325 285 280 285 Z:
25 335 3 U3258 8 360 265 355 350 S - - 3
26 = = = = - - - - - - - -
27 = = = = = = = - S 8 S 3
28 - - - = = = - - - 230 285 21
24 S 355 355 365 335 355 343 340 S 305 280 2¢
30 - - - = = - - - 5 3 3¢
31
Median 345 350 355 360 348 40 330 335 305 292 285 21
Count 24 23 24 20 20 13 I8 20 15 20 18 !
uQ 352 355 367 365 353 352 340 343 335 312 280 2¢
LQ 338 340 345 348 325 313 320 328 285 270 260 2¢
Qn 14 15 2z 17 ag 39 20 15 50 42 20 ¢

# Tabulation of 310 = 3.1,




IONCSPHERIC DATA
Mc to 25 Me in 0.5 minute
November, 1963

10 11 12 13 14 15 16 17 i8 18 20 21 22 23
8 28D 2175 s 300 300 315 S 8 275 318 330 350 350
295 270 s RitH R 310 310 S U3108 {U2805 308 300 330 350
255 270 275 275 330 R R R 8 5 s U3908 | 340 345
- - - - 285 295 R S R 8 8 315 350 355
260 305 ] 270 270 280 285 8 285 300 305 316 360 365
s S 8 5 s 285 8 S s 21b 310 8 S 355
275 & 300 300 305 295 8 S 8 U2858 | 270 8 8 355
285 300 275 2”5 285 305 325 320 325 S R 325 3356 335
285 285 285 255 R R 8 R 8 s 8 8 325 330
R S s R R R K 280 315 305 315 320 325 335
R 260 285 I R R R 305 R R 335 338 325 325
S S 8 300 285 8 8 S 8 8 R 325 380 355
285 270 W 275 285 5 s 8 8 8 B 325 {U3358 | 385
R W 260 265 290 8 290 B 3 8 316 a23s 340 345
275 245 255 255 W R R 8 R 275 |U2008 | 306 {U3308 | 340
260 255 S 255 265 s 8 8 s 8 8 300 325 356
265 250 245 255 2635 275 & 8 S 8 285 290 328 458
c S 285 s s 300 8 R 8 8 w U290F {U325F | 320
265 270 260 265 300 8 R S 8 305 300 b3 8] R 345
285 3 R 8 280 270 270 280 285 F ¥ F U340F {J3408
260 285 275 280 280 R 280 280 305 335 335 325 345 A
] 260 280 270 S B 8 8 R 325 5 300 315 :J33808
285 295 270 275 295 ¥ 300 210 315 310 F F U3358 {U2458
s 330 8 280 270 > 278 295 295 B - - - = =
295 270 s 285 8 290 8 8 8 300 310 330 350 365
280 205 285 285 280 285 300 R - - - - - =
g 300 300 285 290 275 290 325 3 300 F ¥ ass 3
965 290 268 275 285 287 295 300 310 300 310 320 335 350
16 19 16 20 18 14 1= 8 7 13 13 19 22 23
230 285 275 285 295 300 310 315 315 312 315 330 350 355
260 26C 260 260 270 275 285 290 285 288 295 300 325 340
20 35 15 25 25 25 25 25 20 24 20 30 25 ib




Characteristic: h'F:

IONOSPHER
Sweep: 1 Mc fo 25 }
November
CObserved at:
Bangkok, Thailand
Lat. 13,73%4, Long. 100.577%%
105°E Mean Time (GMT + 7 hours)
Hour
00 01 02 03 04 05 0% 07 o8 09 10 11
Date
1 - - - - - - - - - - 285% | 24
2 = = = - - - - - - 280 - 32
3 - - - - - - - - - 305 | 320 -
4 o - - - - = o - - - -
5 = - - = = = - - - 330 | 335 | 3
8 - = - - - - - - - - 340 | 3
7 - - - - - - - - - - 330
8 - - - - - - - - - 300 | 285 3
9 - - - - - - - - - - 300 | 2
10 - - - - - - - - - - - |
i1 = = = = = - - - - - - 31
12 - - - - - - S - - - = d
13 - - - - - - - - - - azs 39
14 - - - - - - - = - 300 | 315 | 29
15 - - - - - - - - - - 295 32
16 - - - - - - - - - - 320 | 34
17 - - - - . - - . - - - ¥
18 - = - . - - - - - x - 3
i9 - - - - - - - - - 330 - -
20 - - - - - - - - - 315 | 320 | 33
21 - - - - - - - - - 310 | 350 | 34
22 - - - - - - - - - - 300 | 33
23 - - - - - - - - - 300 | 300 | 32
24 - - - - - - - - - 290 | 325 | 31
25 - - - - - - - - - - - 1
26 - - - - s - - - - - . =
27 - - - - - - - - 250 - - 28
28 - - = - - - - - - 300 290 30
29 - - - - - - - - - 305 | 300 | 32
30 - - - - - - - - - 280 { 285 | 30
31 \ 4
Median - - - - - - - - - 300 | 315 | 32
Count - - - - - - = = 1 13 19 2
e - - - - - - - - - 312 325 | 33
LR - - - - - - - - - 295 | 295 30
QR - - - - - - - - - 17 30 3

# Tabulation of 285 = 285 knm.




IONOSPHERIC DATA
1 ¥c to 25 Mc in 0.5 minute

November 1963

10 11 12 13 14 15 16 17 18 19 20 21 22 23
285% | 265 305 300 - - - - o = - - - -
= 325 300 280 - - - - = & - - - -
320 - = - - - - - = o - - - -
335 350 350 335 290 - - - - = - - - =
340 355 345 360 290 - - -~ - = - - - -
330 c = 321 273 - - - - = = . - -
295 300 315 = 275 ~ - - - - = o - |,
300 285 - = - - - - - - = - - -
= - = 300 280 - - - - = - - = =
- 315 310 = = - - - - - - ~ - -
325 300 300 280 265 - - - - o - - - -
315 295 290 305 - - - - - = o - - -
285 325 330 315 - - - - - = - - 4 -
320 340 360 323 - - - - - = - - - -
<3 = 3 5 305 - - - - = < - - -
. - 335 350 305 - - - - - - - = -

y - = 315 305 300 - - - - - 5 - - -
320 330 340 315 330 280 - - = - - - - -
350 340 350 - 300 290 - - - - = - - L
300 430 310 310 300 - - - - = - o, - L,
300 | 330 310 = = - - - - _ L - & -
325 315 315 U300L| 280 250 - - - - - - = =
i 280 320 320 305 - - - - = - . - _
290 300 310 305 290 - - - = = - - - B
360 325 310 310 320 285 - - - = - = - |
285 300 3G3 300 300 - - - = - - - - -
315 320 315 305 200 283 - - = - - - - -
19 20 21 19 17 4 - - - - = = - =
325 330 337 320 305 288 - - - = - - - -
295 300 308 300 280 265 - - - = - - _ -
10 30 29 20 25 23 - - - = = - - -

10



Characteristic: W'F

1ONOSPHERIC
Sweep: 1 Mc to 25 Mc
KNovembar 19
QObserved at:
Bangkok, Thailand
Let, 13,73°N, Long, 100.57°%
105°E Mean Time (GMT + 7 hours)
Hour
00 01 02 03 04 05 06 07 08 09 10 11
Date
1 249% 232 220 200 215 | E255S ; E2505 | 220 209 205 155 180
2 E2008 219 185 219 | £E2608 | B300S | E2508 | E230S8 | 225 211 |E215A | k215
3 220 235 2135 a2g | pzies | 223 | Ez555 | E2255 | 220 [EZ10A (EZ28A | B275/
4 230 285 205 215 A A 239 225 | E239A - - -
5 227 E2508 | 227 | Red408 | B260B 5 E2405 | E2208 | 205 |E215A |EZ16A | EZ55
6 215 221 219 230 230 B E2555 | £2308 | 215 230 185 | E200i
7 225 225 205 215 | E220S | E3305 | E2508 | BU30S | 212 [ E200S8 | 200 c
8 E235B 225 235 { E210B B B £2808 | E240A | 220 235 205 205
9 240 225 230 220 | £2158 | E245A | E265S | E2405 |E225A | E228A 182354 | 228
10 240 200 200 200 216 255 240 240 | E250A | E230A | E285A | E235,
1t E2158 229 205 205 225 | E250S8 | 245 230 220 225 | E300A | E220;
12 - - - - - - A - - - - -
13 235 B2255] 225 225 | E2605 | F3G0S | E2508 | 223 25 215 |E200A | E200
it 230 E240A| 215 265 | E310S { E370S | E2653 ] 230 253 215 200 200
& 215 230 235 | E240S | E300S 5 E3005 s E2208 | 213 200 180
i6 230 220 215 | EZ008 s 8 E3008 | E2358 | 225 | E223A | 210 | EZ200
x7 235 235 | E2358 | E3208 | B3655 | E3155 | £2505 | 2405 | 225 215 205 200
18 230 230 | E235S | E3308| 3755 | 83205 | E2755 | 2308 | 230 215 210 | Ez00
19 220 230 | E240A s 8 s E2905 ] 240 220 220 B s
20 230 225 205 215 | E2205 | E3155| 260 { E2308 | 211 210 205 | E220
21 230 230 220 | E200S| E3158 | E350B{ E2705 | E2405 | 230 210 200 180
22 230 220 215 200 | E2408 | B2708 | E260S8 { 220 210 | E225A | E225A | E250
22 E230A 220 230 225 250 300 260 230 2G5 200 190 170
24 210 225 215 250 250 | B3255] 240 220 210 200 185 185
25 225 240 225 215 | £E2355] B400S| 23> | £2255 { EZ15A - - -
26 o o - = = = = = o= = = =
27 = > = - = - - - 210 200 |E260A| 180
28 - - - - - - - - - 200 190 200
29 210 210 216 210 210 ! E2308] 250 | E22081 210 200 195 185
30 - - - - - - - - - E2158 | 200 190
31
Median 230 225 220 217 240 360 255 230 220 215 205 200
Count 25 25 25 24 21 18 25 24 26 25 25 24
e 232 231 232 235 2890 325 267 237 225 220 219 222
L9 218 221 208 208 220 255 248 225 210 200 198 196
QR 14 10 24 27 60 1 70 19 12 15 20 21 Y
* Tabulation of 240 = 249 km,

s



ONOSPHERIC DATA
dc to 25 Mc in 0.5 minute

Novembar 1963

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

185 180 ) gaoos | Ezo0s| 1@5 205 220 229 240 | E2508 | E210S | 219 219 211

F"W\ E215A | mogoa | E220A| E2ioB | E185B | E250A | E2408 | 245 | 52658 [E2408 | 225 | 227 |E2198
E225A |E275A | p315A | E290A 1 E270A | E260A | E240A | 235 269 255 211 200 223 223
- - - - 1 B275A | E3n0A | B285A | E265A | 250 | E270A | E280A | 230 | 230 | 225

E219A | E255A | paisa | Ezaoal 185 | Exzof| B240A| 240 240 240 223 228 225 225
185 |E200A | up9 180 510 | E215A1 E240A | E225S ] 235 239 | E2504 | E260A | 225 | E225A

200 ¢ = 200 215 | BEzi5A] 215 | E2408| 465 | B2958 | 255 228 215 225

205 205 200 E200a] 185 | ©230s) Ezazs| 240 250 255 245 | E240A | 235 240

E235A 1 225 310 310 | EZ80A | B225B| E230B| 250 245 | 265 | 255 | 230 240 250
E295A | E235A | g EZ25R] E2305 | E330B| E2508 | E2205| 230 240 230 220 230 225
E300A | EZ20A | gaoygpn | gu758| E335B( 300 | R255B( 255 255 249 230 230 239 | E255B
E200A | B200A | pugoa | E185al 200 | E2zon| B240B| 240 | 245 | Ez33A | 220 | E230A| 230 | E2288
200 200 | gogop | 185 | zoo | E2zoB| Ezsom| 240 | 245 | 250 8 220 | 250 220
200 180 200 | E200B| - 200 | E200A] E2358) 240 s | mssos| 225 |E2308 | E2255

210 | BR2OUA | pogoa | £210A] 190 | E215A] E220A| E240S{ 250 | E240S | E2408 | E270A ] 240 | 240

205 200 | mu164 | E200A| E200a| 195 | Excos] 240 | 245 | 280 245 240 230 | 215

210 [E200A | 419 | mzo0a| B2o0A| 185 | 220 | 245 | 240 | 285 | 230 | 280 | 23¢ | 20

¢ 2 E200B | 200 | 195 | 221 | E2L5A| 240 | 250 w40 | 230 | 240 | =zao | 230

205 [E230B| 190 | gooos| 180 | 165 | E23cal =240 | 250 | 240 | 240 | 260 | 230 | 225
200 i80 210 s | E180A] E170A] E18CA, E2308| 240 250 220 250 220 230
E225A [ E”G0A | 49p | E1708| 185 | E185B| EzooB| E2208| 230 | 215 | 210 | 225 | 220 A
190 | 470 190 175 | Ez00Al Ez00A] 205 | 215 | 215 | 210 | E.20A| E280A | 265 | 245
185 185 180 170 200 | 165 | 22 235 | 246 240 | 250 240 215 | 22
E260A | 190 180 | E1ooal =17s8| 185 | 210 | E2208| 230 - - - - -
190 | 200 190 | E100a| E1s0A] 180 | E215A{ 240 w 220 | 228 | 220 | 210 | 210
195 | 185 190 180 | 180 | 165 205 | 215 . S - - -
200 | 190 | pugon | E250a] 179 | E2s0al 215 | 230 | 215 | 260 | 240 | 220 | 205 | 220
205 1 200 200 200 | 200! 25| 220 | 2d0 ) 243 | =245 | 235 | 230 | 230 | 225
25 24 25 25 26 27 27 27 26 24 24 25 25 24

219 1 222 210 222 | 210 | 225 | 240 | 240 | 250 | 257 | 247 | 240 | 232 | =227
158 140 190 185 180 185 210 230 240 240 223 | 220 220 220
21 32 20 3 20 40 30 10 10 17 24 20 12 7
11




Characteristic; fsf)

IONOSPHERIC
aweep: 1 Me to 25 Mc
November 18

Chserved at:
Bangkok, Thailand
Lat, 13.73%N, Long. 100.37°F
105°E Mean Time (GMT + 7 hours)

Hour
Qo 01 02 03 04 06 06 o7 08 0g ic 11
Date
1 =~ = = = - - - - L L 050" L
2 - = = - - - = = L Ud4s8L L 047
3 - - P - - = 3 - L {)46 0‘16 LI
4 = = 5 - - - - L L = = =
5 - - - - - - - L L 045 0435 047
[ - - - - - = = L L L 046 047
7 = - - - - - - = L L 0435 G
8 - - - - - - - = L Uo46L | 045 046
3] = - - - - - - - L L 047 047
10 - - - - - = - - L L A 050
11 - - - - - - = 8 L L L 047
12 - - - - - - - - - - - -
13 = ) = = - - - ~ - L L 041 048
14 - » - - - - - L i 042 046 044
15 % - - - - - - - - L Uo45L | 047
16 = - - - - - - = L L (47 047
17 - - - - - - = = L L L L
18 - - - - - > = L L 1 L
18 - - - - - - - L L 048 c 5
20 - - - - - - - = L 043 045 | U048]
21 = - - - - - - = L 044H 1 045 0435
22 - - - - - - - L L L U045L | V048!
23 - - - - - - - - L 045 | U045L!| 046
24 - - - - - - = L L 045 4§ 045 045
25 - - - - - - - i i o - -
26 £ = = = 2 = = = = = = =
27 = - - - - - - - 041 L L 043
28 = - - - - - - - = 043 043 046
29 = > - - - - - L 045 045 045
30 = - = - - - - - e 042 045 0435
31
Median = = - = = = = =3 3 45 045 046
Count - = = = = = = = 1 13 19 20
uQ - o = - - - - - = 046 046 047
LQ cn - - - - - - - = 043 0456 046
QR ; - - - - - - - - 3 1 1

¥ Tobuletion of 050 = 5.0 Mc.




ONOS FHERIC DATA

¢ to 25 Mc in 0.5 minute
in::mher 19623

10 ! 11 13 14 15 16 17 18 19 20 21 22 23
050"} L lyoass| L g i L - - % = - -
L 047 046 L L L u - - - - - -
0deé L A 18 L L - - = - = # =
- - - L A A - - - - = - -
345 247 045 043 L L - - = = = - =
046 | 047 044 | vod4sL! L I; - - - - - - -
045 G 047 0456 L L - - - - - - -
045 046 L | uo4eL L L - - - - - - -
047 047 - A E B B - - o & = =
A 030 045 | 045 B B L - - - - - -

L 047 L L L L L - - - - - -
04> | 046 | 045 | 043 L Lo s - A = = = -
246 044 046 L L L - = - - - - =
U04BL | 047 046 044 L L L - - - - - -
047 | 047 04b L L T L - - - - - -
L L L | UD48L L L - - - - - - -

i L UD48Li 046 L L - - - - - - -

c ] 045 046 L L - - - - - - -
045 | U048L | 047 047 045 i - - - - - - -
045 | 045 S 046 | 9441 L - - - - - - -

- UD451, | V0468 045 047 L L L = = - e = =
U045L 1 046 L L L L = = = z = a g
045 | 045 | yo43L| 043 | 036 L - - - - - - -
L 046 043 | 044 L L L - - - - -
043 | 046 046 | 042 L - - - - - - - -
045 | 045 045 | 046 | UO4A3L| L - - - - - - -
045 045 044 045 L - = & = 2 = & =
045 | 946 | o045 | 045 | 044 - - - - - - - -
19 20 19 18 4 - - - - - - - -
046 047 046 046 045 - - - - - - - -
045 | 046 044 | 043 | o042 - - - - - - - -
i 1 Z 3 3 - - - - - - - -

12




Characteristic: M(ip0n)F

IONOSFHERT
Sweep: 1 Mc to 2565 M
Novenbey
Observed at:
Banghkok, Thailand
tat. 13.73%N, Long. 100.57°E
105°E Mean Tiwe (UMT + 7 hours)
Hour
00 01 0g 03 04 G5 05 07 B T 10 11
Date
1 - - - - - - - - L L 380% i
2 - - - = @ - - - I L L 3¢
3 - - - - - - = - L a8n 400 11
4 - - - - - - - L L - - -
3 - - - - - - - T L 375 390 44
8 - - - - - - - L L L 390 3¢9
T ] - - - - - - - - I L 390 ¢
8 | - - - - - - - - L uZsci | 380 | 3f
9 - - - - - - - - L L 380 KH
10 - - - - - - - - W L A 5¢
11 - - - - - - - 8 L L L a1
12 - - - - - - - - - - - -
13 - - . - o - - - L L 380 3¢
14 - - - - - - - L 380 | 380 | A
13 - - - - - - - - - L TA00L | 4
16 - - - - - - - - L L 340 3
17 - ~ - - - - - - L L L ]
16 = = = - = - - - L L L ]
18 = a - - - - - L L 355 C !
20 = = - = - - - - L 375 370 | U3
21 = - - - - - - - L 3e54 ; 405 o
22 - - - - - - - L L L USS0L ! U3
23 = - 8 - = - - - L 380 | U400L) 3
24 - - - - - - L L 280 410 4
25 - - - - _ = - L L = -
26 - - - - - - - - - -
27 - - - - - - - - 400 L L 4
28 - - - - - - - - - 386 405 4
29 - - - - - - - - L 385 385 4
30 - - - = - - - - 395 395 A
3i =
Madian - - - - - - - - - 380 390 | 3
Count - - - = [ - . - 1 12 19
[4ie] = - - = = - - - 380 400 4
] = = = = = = - - 375 380 g
qr = - - - - - - - - - 5 20

¥ mopulation of 360 = YL.itor of 3.6,



NOSPHERIC DATA
to 25 Mc in 0.5 minute
November 1963

0 ii 12 13 14 15 15 17 18 19 21 Tzz 23
i

B50F | L 380 | U3P0S) L L 2} L - - - . -

L 399 A 400 L L L L - - ? - -
100 L A A L L L - - - - - -

= = - - L A A - - - - - -
iy 440 100 460 108 L L - - - - - -
340 390 400 120 | U390L L L - - - - - -
390 ¢ 395 380 380 L ik - - - - = -
330 380 3480 L | u400L] L L - - - - - -
380 380 A - A L B B - - - = &

A 360 B 380 390 B B L - - - - ~

L 375 110 L L L B L - - - - -
380 397 390 395 | 395 L i - - - - - -
380 405 410 375 L L L - - - - - -
d00L 0 420§ 3904 280 385 5 L L - - - - -
370 370 385 390 L L L L - - - - -

L L L L U280L i L - - - - - -

L L 3658 | U36OL 370 L L - - - - - -

c 5 384 495 375 L L - - - - - -
370 1 UZ6GOL | 380 380 365 380 I - - - - - -
405 390 405 S 386 | U370L L - - - - - -
390L | U3655 | y4n0L 380 380 L L - - - - -
400L} 380 490 L L 1 L = - = = - =
410 410 130 U420%| 355 430 L - - - -~ - -

060 | 1100S 125 400 L L L - - - - -
410 100 400 425 L - - - - - - -
400 108 410 380 L L - - - - - -
419 105 400 390 L - - - - - - -
390 100 395 390 - 2 = = = = = - 1
A 1 10 18 3 - - - - - - l
103 4us 405 395 - - - - - - - -
378 380 80 38U - - - - - - - -
G o I - R A -
bk




Characteristic: fef

TONOSPHER!
Sweep: 1 Mc to 25 %
November
Ohserved at:
Bangkok, Thailand
Lat. 13.73°N, Long. 160.57°E
1057E Mean Time {GMT + 7 hours)
Hour |
00 01 02 03 05 07 08 0g 10 11
Date
3 Z - _ P = - S 5 D3z20R 5
o = o - - - - s U310R B B
3 - - - - ~ - 5 A B B
4 - - - - - D280A | DZBOA - - -
5 = = - - - S A D260A | D310A A
6 o o = - - s 280% | D3GOR A A
7 o = - - - - s 5 B c
2 = = - - - - s A A A
g - - | - -~ o = A A A A
10 = = - - - ~ A A A A
11 - - - - - A A A A
12 - - - - - = = = - -
13 = - - - - - 300 L2905 { D300VA A
14 - - - - - p2108 A 300 D29OR A
15 - - - - - ~ - D280OR | D2F0R | D31
15 - o - - - - 8 A A A
17 - - - - - - S s D310R A
'8 - - - - o - s 5 R A
ig = = - - - s S A C S
20 = = = - - - S 285 348 A
21 o = - - - - 3 295 31¢ 33
22 - - - - - 5 A DZ60A A A
aa - - - - - = S DEYOR| 315 34
24 - - - - - DZ10S =85 300 A A
25 - - - - - 8 DEsOA| - - -
26 - - - - = - = - - 9
27 - - - - - - A A A
23 - - - - - - - A 320 i
29 o - S o - - 5 D2aoRr | D320R! U3
30 - - - - - = = B D300S| Dbey
31
Median - - - - - = 280 282 310 3
Count a - = - - S 12 iz
1) = - = - - - 292 300 320 3
Q - - - o - - 280 260 300 3
% QR = = - - ] - - 12 10 0

* Tebulation of 280 = 2.8 Mc,



ICNGSPHERIC DATA
Me to 25 ¥ce in 0.5 mnute
Hovember 1963

>

g

[ I I < I <]

LI =~ << I == I N

10 11 12 13 14 15 16
D320R 5 s 8 B DZ80R B
B 3 B B B B A
B B B B B B B
= = - - B A A
D310A A A A A A D250
A A A A A U300R A
B c B B B R D240
A A B A B A B
A A A = A B B
A A B B P 3 B B
A A A FE B B B
D300A A A D270A | D300OR B B
DZg0R A B B B 1) B
D289R{ D310A| D300A B B B B
A A A A A A B
D310R A A A D310A | UZ80R E
R A A A A R 280
I S R s A A A
345 A 3 B i) 300 B
310 330 A s A 03004 A
A A B 5 B B B
315 340 330 B B A R
A A R R 350 270 A
A A A A B R 278
3 B A A A A A
D320R! U325S] DIOSR B B 300 -
n300s ! pzooR A D310AT D290A B B
210 325 305 290 305 300 263
12 5 2 2 4 7 4
320 335 318 510 330 300 75
300 300 303 270 295 280 245
20 35 15 40 3s 20 30




Characteristic: p's

|

|

i
i

i

|

R S — R FONOSPHERIC
Sweep: 1 Mc o 25 Mc
Rovember 1f
Observed at: ?
Bangkok, Thailand
Lat. 13.73%, Long. 100.57°%
105° Mean Time (GMT + 7 hours)
Hour
oo (038 02 03 04 05 06 07 08 09 10 13
Date
1 = = - - - - - - S s 111% 3
2 - - - - - - - - s 1208 B B
3 - - - - - - - - s A B R
4 - - - - - . - 120 135 - - -
5 - - - - - - - 115|128 | 111 125 A
6 - - - - - - - 115 | 115 {105 |103 A
7 - - - - - - - - s 5 B c
8 - - - - - - - - s B A A
9 - - - - - - - - s B B B
10 - - - - - - - - s 120 B | B
11 - - - - - - - 5 s s B B
12 - - - - - - - - - - - -
i3 - - - - - - - - s 110 100 A
14 - = = = - - - 120 A 110 105 110
15 - - - - - - - - = 116 113 111
i6 - - - - - - - - S 5 125 A
17 = = = = = - - s S 115 115
18 - - - - - - - - S S 115 118
18 - - - - - - - 120 s 120 C 8
20 - - - - - - - - s £1205 | 115 120
21 - - - - - - - - 115 115 105 100
22 - - - - - - - E1258 105 | 100 B 110
23 - - - - - - - - 5 110 105 ) 105
24 - - - - - - - 9. E2005 | 110 A 105
25 - = - - - - - ! 110 - - -
26 - = - - - - - - - - -
27 - - - - - - - - S s S 100
28 = - - - = = - - 110 105 B
28 - - - - - - = = 110 105 110 110
30 - - - - - - - - - B 100 -
31
Medign e = = = = = = 118 115 110 110 110
Count = - - = = - ~- 8 8 15 15 11
uQ - - - - - = = 120 130 120 115 115
1Q - - - - - - = 113 110 110 1056 105
QR - - = = = - - 7 20 10 10 10
* TPabulation of 111 = 111 km,

/




i
i

IONOSPHERIC DATA
Mc to 25 Mc in 0.5 minute
November, 1963

10 11 12 13 14 15 16 17 18 18 20 21 22 23
111¥% s 8 8 B 109 B s - = - = - -
B B B 3 B B A s - - - = - =
B B B B B B B - - - - = = =
- - < - B A A A = = = - = .
125 A A A A A 115 - = = e X - -
103 A A 109 110 110 117 - - = = = - =
B C B B B 115 1206 - - 5 = - - -
A A B A B A B - - - = - - -
B B B - B B B B - - - = = =
B B B B B B B B - = - - - 2
B B B B B B B B - = = = - =
100 A A 100 110 B B - - - - - - 0
105 110 B 115 B B B - - - = - = .
111 111 110 B B B B - - - - = = -
3125 A A A A A B s - - - = = =
115 115 A 115 125 |Bl11S 8 = - - - = = _
115 115 8 115 125 115 109 - = & & - - -
C 5 115 115 117 115 A - - = = = = =
115 120 5 A B 115 B - - = o - - -
105§ 100 110 s 105 108 110 - - - = - = .
R 110 B s B B 5 5 - - = = = -
108 105 105 B B A 110 - - - = = - -
A 105 100 100 IE170B | 110 s - - - = — - -
S 100 110 A B 111 118 - = x - - - -
105 B 106 105 A A A - - e = - = -
110 110 100 B B 115 - - - - = = - -
100 - B 120 115 B B - - - —~ - e -
110 170 102 115 116 111 115 - - - - 5 - =
O 15 11 B8 g 8 11 7 = = = - = = =
115 115 . 110 115 125 118 117 - = = = - - _
o5 105 100 103 110 110 110 - - = - - - _
10 10 10 12 15 5 7 - = = - _ - -

15




Charscteristic: e,

= PO OS PHERTY
Sweep: 1 Mc to 2§ i«
November, 1
Observed st:
Bangkok, Thailand
Lat. 13,73°N, Long. 100.57°E
10598 M-~an Time (GMT + 7 hours)
Hour
00 o1 o2 03 04 05 o6 o7 OB 09 10 11
Date
1 B s s 8 s s 3 s 8 s H 5
2 - s s B s s s G s s 039 044
3 - B B B B 2] s S S 037 042 44
4 S s B B - M - 028 036 - - -
5 B 5 B B B s 5 - 631 035 04
8 s s B 014 s B - - G G 035 €3
7 0i8 B ¢ B s s g s 0284 s B G
8 - - - B B B M 022 028 | 034 - 03
8 B B B B B 021 8 S 033M | 037 o4a0M | 04
10 B B B B B - s 026 - 035H | 055 o5
i1 B B B B B B S s caz 035 054 04
i2 - ~ = - — - = = - o = =
13 i 8 3 B s S s s g 5 034 03
14 - 017M B - s S 019 8 028M ) G 03
13 8 s 011 s s 8 b 5 s 033 G 04
18 s 8 M s s s s s s 034 ¢ 6 03
17 B 8 S - - - 8 s 031 8 G M
18 B s s M M M 8 ] - S G 03
19 B 016 0154 [ S s S s s 031M ol L3
20 s G G s s M ] 5 S - M G
21 - B B B B B 5 s s s 033 s
22 - M s G 8 s 5 s 029 035 041 ]
23 0258 | 025M B B B - s s 5 S s 03
24 B B B L} s B M s £ s 034M oj
25 s B B - M 8 8 ] 032 - -
26 = = = - = = - - o v = =
27 - = - = = - = - 032 033 042M | 0f
28 - o = e - - - - - 23 G o
28 s s [ 0156 8 M B s s G G 4
30 = - - - - - - - - B s <
3l
Median = - - - - - - - 032 034 039 03
Count 2 3 2 2 - 1 1 3 10 12 13 1
w - - - - - - - 028 032 036 042 o4
1R - - - - - - - 024 029 033 035 0!
QR - - - - = - = 4 3 3 7 {

* Pahulation of 0923 = 2.3 Mc,

{




iONOSPHERIC DATA
fc to 25 Mc in 0,5 minute
lovember, 1863

10 11 12 13 14 15 16 17 18 19 20 21 22 23
s s 5 5 B G B 5 5 s 5 023% |02 |02
039 040 044 B B B 036 8 s s s 021 3 M
042 oasy | 053M ] 050 | 043 | o42v | 028 | 023 | 025 S M ¥ 023 s
- - - - 043 | os0om | 0658 | o624 | 036 | o46M | 055M | 030 | o025 B P
035 044y | 037 | 040M | 032w | 033 | 031 | 025M | 023 M S 8 5 s
035 029 032 | 034 | 033 | 035 | 035 - s - 0314 | 045 M 0234
B G B B B B - s oz1 8 - - S B
- 036 B 045 B 033M | B B n - 63iM | e35 | 026 B
040w | 047 044 052 | 047 B B B 08 B B B 030 036M
055 050 B B B B B B B B B s B B
‘054 040 042M B B B B B B B B B B B
034 036 035 | 034 B B B s 026M | 030M | 022M | O4uM | S B
G 037 B G B B B 8 S 035 5 09N | 036 M
¢ 040G 037 B B B B B B s S ozr | 8 B
036 036 035 | 039M | 039 | 035 B s s S s 034M | B B
G u M o3¢ | 033 S S s S s I3 s B S
G 035 0394 | 036 034 8 S S g 5 S s ] B
¢ 5 G 036 | 034% | 031M | O27M | B 8 - s M 8 s
M G s 040 B G 032 - 020M | B - 025 | 025 M
033 3 035 s o3sm | o3r | oz | S s s 8 - - M
oty My (B s B B B s S B o21M | 023 - -
s 033 035 B B 030 s s B s 024 | oz7 | o2t s
0244 0354 B B B B - B 5 8 B B g 022
‘pagw | paz | 034 039N B G 8 s s - - - - -
G 035 033 | 036 | 035 | 031 | o8| B 5 $ 5 B s s
c G G B 3 B 8 L - - - - - -
8 G 037 | 040 | 032 | 039 E B8 B S B 5 B -
035 038 037 | 039 | 035 | 033 | o031 - 026 - 028 | 028 | 025 | 023
13 18 15 14 12 11 9 & 7 3 6 12 8 4
042 041 042 040 041 038 035 - 029 - 034 034 0X " | 036 |
035 G35 033 | 036 | 034 | 031 | oz7 - 023 - 022 | 024 | 024 | 021
7 e 7 4 7 8 8 - 6 - 12 10 4 g
16




Characteristic;: {lobs

TONOSPHERIC
Sweep: 1 Mc to 25 Mc .
November 194

Observed at:
Bangkok, Thailand
Lat. 13.729N, Long, 100.37°F
1059E Mean Time (GMT + 7 hours)

Hour RE
00 o1 02 03 04 05 06 07 08 09 i0 11
Date
1 Y s 5 S 8 3 5 8 S 3 G s
2 023 s s 3 5 5 L s S s 039 040
3 020 i B B B 3 5 S 8 037 HER 070M
4 13 8 B B 026 G2OM | 028 036 037 - - -
5 B S B B B 5 & 3 028 031 {35 0524
G 5 s B 014 s B - 032 5 G 033 037
7 018 B G ¥ 5 S g s 0534 g | @
8 018 0912 018 B 3 B 0334 | 033 0344 | Do vz D36
g B E B B B 026 s 5 03ui | 042 ;A58 | 047
19 B B B ) B o1 S 032 030 0454 | 08D 050
11 B i3 B i 8 & 5 5 032 035 054 540
12 = - = = = = = = = = = =
13 B 8 5 B 5 S s s g 5 034 038
14 02 023 1 - 8 s 029 s 0555 3 G 037
15 s 3 018 5 s s 8 8 ] 033 G 049
16 5 3 N7GH 3 ] s s S 3 034 036 036
17 B 5 s - 026 02 s S 032 8 G 0354
18 B 5 3 uzsM! DzTM | 020M 5 5 a32 g G 035
19 B 029 (234 S S 5 8 S 8 031M c 3
20 5 G G s 5 020M 5 s 8 035 a7 3
21 021 3 B B B B g 5 5 5 033 s
22 031 0328 S G s S ] 5 030 035 041 050
23 g3oM| O28u B B B 019 $ s 5 5 8 035
24 B B I B S B 0454 S 5 s 060X | 036M
25 S B B c28 0224 5 S S 0148 - - -
26 - - - - - - - “ - - - -
27 - - - - - - - - 033 034 018N | 040
28 - - - - - - - - - 034 G 035
29 38 5 5 D4 3 6Z0M i s 5 G G G
30 - - - - - - - - - ] 8 G
31 |
Median 021 028 021 026 026 020 032 032 033 034 039 037
Count 2oy 5 4 4 4 8 4 4 13 13 15
UQ 027 | o31 046 031, 027 023 030 035 043 036 048 GE)
19 019 017 018 019 024 620 029 032 032 033 035 36
oR 8 14 28 12 3 3 10 3 11 3 13 1

# Tabulation of 028 = 2.9 Mc,




. ICNOSPHERIC DATA

l, ¥c 1o 25 He In U,5 minute

. Noverher 1963

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

G S S 3 B G B g g 5 [} p29% | 032 035
03Y 040 050 23 B B 052 ] 8 8 3 031 0378 | 0354
043 050M | oeoM | UST7 0528 | 0s0M | 034 030 028 8 od6M | 0G47M | 032 8

- - - - 049 ogom | osaM | 067y | 045 o754 | o7BM | 038 025 B
035 032M | 051 G66M | 034M | 054 032 041y | 037 0ZBM 8 3 5 s
035 37 032 034 037 039 035 045 ] 030 045 065 0453 | omwm
B @ B B i i 027 s 029 8 028 1125 g B
ga7 36 i3 U6l B 033N B B B 027 0524 | 068 042 B
0458 | 047 055 060 056 B B B H1 B B B 7 040M
060 50 1 B B il B G B 8 —B g L S S -1
034 040 0456 B D B B B it 15 B B B B
034 036 035 034 B B B 5 040y | 048N | 043M | uBOM 5 B

G 037 B G 3 B n B [ 036 s ogsM | 085 032M
G 040 037 B B B B i i 8 s 033M s B
026 036 038 067H | 045 035 B S S 3 [ 055M B )

G o0ass | 058§ 036 035 3 s s 8 5 5 s B s

G 035 0564 | 036 034 3 8 [ 3 5 8 £ 3 B

© s G 040 o011 | 037 | 039M B 8 037 g 035M s s
0374 G 5 040 B G 034 02H 0524 B - 029 029 0354
033 5 035 5 e4ax | 943 0340 5 s 8 036 043 0314
p41 050 B 3 B B B 8 g B 027% | 028 022 GRO
3 033 036 B B 040 s s B 8 034 049 643 8
060M | o36H B B B B 026 B 5 [ B B s 030
g48M | 040 042 D478 B G [ 5 3 - - - - -

G 035 039 037 036 015 056M B s 3 s 5 s

G G G i B B ) B - - - - - -

g G 039 040 032 047 B B B g B 3 B 0320
039 337 041 040 039 029 034 041 040 036 044 037 040 034
15 19 16 14 12 11 11 ) 7 7 8 16 12 10
048 047 053 OB 047 047 052 056 045 048 049 060 0441 035
035 036 037 036 035 0341 32 029 020 028 031 029 031 031
13 11 16 24 12 13 29 27 6 20 i8 31 13 4

17



Characteristic: 5'Es
— M S — S . . FENOEPHER]
Bweep: 1 Mc {o 25
Hovember,

Ohserved at:
Bangkok, Thailand
Lat. 13,73%, Long. 100.57°
105°%E Mean Wime (GMT + 7 hours)

~ Hour i
00 01 02 03 0 05 06 o7 o8 0B 10 11
Date "~
1 B 8 ] ] 8 8 5 5 S 8 G 8
2 117 ] 5 B 8 5 8 5 8 8 115 122
3 100 B B B B s s 8 8 131 128 121
f 8 3 B B 121 121 120 120 119 ~ - ¢
] B s B B B 5 S S 120 111 125 111
8 [ 8 B 120 8 B - 125 G G 103 100
7 099 B G i} 5 8 8 8 121 g 3 @
8 29 129 135 B B B 103 100 120 135 100 099
9 B B B B B 099 8 8 125 128 125 119
10 B B B B i 125 8 135 119 | 123 | 1I8 125
i B 8 B B B il S 8 139 135 120 125
12 i o - - - _ - - - - - !
13 B S 8 B g 8 8 8 s s 100 100
14 125 120 B - 8 5 100 & 100 3 G 110
15 S 8 125 5 5 s 5 8 8 160 G 114
18 8 S 129 5 S g 8 5 5 135 13% 110
17 n g 8 - 119 115 8 s 119 3 G 108
18 B s S 120 120 111 8 8 119 3 G 110
18 B 120 115 s 5 8 8 5 8 125 © 3
2 5 G G [ s 100 s 3 3 120 115 G
i 105 B B B B B 5 s 5 5 140 5
2 100 129 s & 8 8 8 S 150 129 115 110
23 105 103 B B il 163 8 3 [ 8 5 100
24 8 B B 3 g B 105 g 8 8 100 105
25 (S B B 120 100 5 5 8 105 - - -
26 - - A - L - . - - . - -
27 - - - - - - - - 125 130 120 100
28 - - - - - - - - 100 G 150
29 5 s 8 100 g 105 I s a G e G
30 - - - - - - - - R s G
31 .
Median 105 120 127 120 120 108 104 123 120 129 115 110
Count 8 5 4 4 4 B 3 4 13 13 15 13
uQ 121 127 132 120 121 118 113 130 125 135 125 121
Q 100 110 120 ! 110 109 102 102 110 9 124 103 100
QR 21 17 12 10 12 16 il 20 6 11 22 21

* Tabulation of 129 = 129 km,




ICHOSPHERIC DATA

1 Mc to ZB Mc in 0.5 minute
November, 1963

10 11 12 13 14 15 16 17 i8 19 20 21 22 23
G [ s S g G B S S s g8 129% 121 160
115 192 118 B B B 112 s 5 S 8 126 121 160
128 121 115 115 115 112 1156 115 099 S 129 160 160 8
s C = = 113 101 059 119 101 1060 100 160 100 B
125 111 100 100 100 100 111 100 099 113 S S S 8
103 100 102 109 110 135 125 127 S 110 112 1156 116 1060
B c B B B B 130 S 100 S 101 099 8 B
100 099 B G995 B (99 B B B 126 110 1Co 105 B
125 119 115 110 105 B B B 100 B B B 1006 100
115 125 B B B B B B B B B B R B
12 125 115 B B B B B B B B B B B
100 100 102 165 G B B S 116 116 1156 110 8 B
I 110 B G B B B S S 110 & 100 103 i00
G 115 115 B B B B B B S ] 105 S B
135 110 103 160 1060 100 B S S 5 3 115 B B
G 109 L05 105 115 S S S 8 h) S S B 8
G 110 105 105 115 s S S S 8 S S 8 B
C 3 G 129 125 120 110 B 8 130 s 160 s S
i15 G S 100 B G 159 136 120 B 7 110 1056 105
140 ] 100 (2 105 107 110 S S 8 ) 100 108 105
115 110 B s B B B S S5 B 125 120 118 110
5 100 120 B B 105 S S B s 108 100 100 8
100 108 b B B B 150 B S 5 B B B 100
120 100 115 L00 B G 3 S S - - - - -
G 150 100 115 030 08¢ 105 B S ¢ ] B 8 8
G G G B 3 i [ B - - ~ - - -
g ¢ 120 115 1156 100 C B B 3 B a B 110
115 110 110 1G5 1i2 101 112 119 160 113 i1l 110 105 100
15 19 i6 14 12 11 il 5 7 ! 7 8 16 12 10
125 121 115 115 115 112 130 131 115 126 120 117 105 105
103 100 103 100 103 100 110 108 099 110 105 100 100 100
22 21 12 1 156 32 12 20 28 16 16 15 17 15 5

iB




Charasteristic: Type of Fs
TONOSPHER

Sweep: 1 Mc to 23

November

Ohserved at:
Bangkok, Thsiland
Lat, 13.73°N, Long. 100.37°%%
1059 Mean Time {GMT - 7 hour:)

Hour ! ‘
~ 00 01 02 63 04 05 06 07 U8 09 10 11
Daté\\

1 - - - - - - z - - . - 2
2 £ - - = - - 2 - - = @ ¢
3 £ - - - - - - - - £e K c
4 - ~ - f f t f ie c - - &
5 - - - - = - c e ¢ e
5 = - - i - - }c - - )/ i
7 3 - - - - o = 5 o - 4
8 1 ¥ - - - i 5 r e £
] I - 3 - - & ¢ 2 g

10 f - I 1 t - n ® ¢ 2 <

i1 = - - = - £ - - h h ® ¢

13 - - . - - - - ; ;

L f f - - - - - k£ i e :

i3 - i - - - - - L

16 - - £ - - - - - S L i

17 - - - = ’ £ ¢ o = 4 = o

18 - . - g P ¢ - - L -

19 ~ - { s - - - -~ - s -~ -

20 o 4 = = I3 = = - n : =

21 - - - - - = - -

§ = = = ! = - - Z <
25 - - 3 f f - - - ¢ - - -
26 = - o = - = = = - a
27 - = - - - = = = he o ® 1
28 = = - - - - - ¢ - 2
29 -~ - - - - = = = o
30 - - - - - - o = -
a4 o }
!
Median - - - - - = = = = = - {
Count - - - = = = - - - .- -
tQ - - - - = = = = = - -
g = - = = = - - = = = -
S I D E I R MO S N N Rt R




IONGSPHERIC DATA

Me to 25 Me in

Novembar 1963

0.6

minute

10 11 12 13 14 15 16 17 18 19 20 21 22 23
- PR R - - - - - - - £ ] 1 £
a e 1) c - = £ - - = = £ i £
I < @ @ @ c c £ £ = £ e £ =
- - = = c < i &3 £ £2 £3 £ £ -
@ 38 . : ) i i3 £ - - = =
: y * & : il c 5 = t {4 i £ i
- - = = = h ch @ i - £ I = =
I3 i - - i - - - I i f f -
c ¢ B ® 5 = o : £ b4 f £ £ {
e 3 = - - - - - - £ =
& & = - - - = - - - = - - -

& = = - = £ £ o =
= < - - - - = = { - i £ b4
= - s 5 = = = - L - -
B . : - - - - - £ - -

@ & = - - - - - - -
- - - ® ¢ 13 - £ - £ - -
= - he 1 - £ i £ £
h c ¢ - = = - i £ bi
= : - = = = = - i i i i
= ! - h. 7 = - - - £2 £2 f -~
3 = = = - I = = = = # = i
¢ ¢ ¢ c = = = = = = = = =
- ch h = P - = = = = = =
- - e I8} [ = - - - = i -
S

i9

FI,

-
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FREQUENCY

IOMOSPHERIC DATA
HONTHLY MEDIAN CHARACTERISTICS
BANGROK, THAILAND
HOVEMBER 1963

GMT hours

2t 23 Ot o3 08 07 o9 i

3

—t

s

e

R e

-fof2

—foks

-

/"/. l
stll,

04 08 OB 0 2 4 16 18

LOCAL TIME — L OUTE

FIG. 1 SUMMARY GRAPHS
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