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Abstract

The structure and state of the stratosphere and the
mesosphere have been measured in Natal-BRAZIL under a program of meteorological
measurements within the EXAMETNET program. One of the purposes of EXAMETNET is
to contribute to studies of structure and behavior of the atmosphere and to help
explain differences and similarities between the Northern and Southern
Hemispheres. Data of density, temperature, pressure and wind velocities have been
obtained by radiosonde from the ground to about 20 km by Rocket from 18 km
to 100 km at Natal since January 1966. They are believed to comprise the most
comprehensive measurements of the Tropical Atmosphere. A brief description of
the Atmospheric circulation, temperature and density structure at Natal is
presented. Special emphasis is given to the period from January 1968 to March
1969. The appendix for this report includes a graph showing the launchings
from Natal-Brazil, for the period from December 1967 to March 1969 and the
Exametnet Meteorological Rocket Observations since the January 1966. Each

plot presents the range of the available data in each launch.



1 - INTRODUCTION

Natal is located in the Brazilian Northeast (05°45'S and
35°10'W). The EXAMETNET's series of experiments at Natal is providing data over
a region which is as yet barely understood. The launchings were spread out so
that the equatorial upper atmosphere could be studied during different seasons.
It is the purpose of this note to describe our findings concerning the
variations of wind, temperature and density based on rocket and rawind

observations at Natal since 1966,

According to Belmont [i965], the flow patterns in the
stratosphere and low mesosphere at high and middle latitudes, which are
characterized by a regular seasonal reversal with winter westerlies, are
somewhat different from the low latitudes flow patterns. At these low latitudes
the stratosphere's flow is characterized by the existence of another wind cycle
and there is no definite variation either with season or with month specially
at lower levels. It is one of the purposes of this paper to demonstrate 'the

monthly and yearly variation of zonal wind in Natal.

A convenient way to report date from'a particular site is

to combine in a time-height cross seection, observations from several launchings.



2 - DATA ACQUISITION AND PROCESSING

The data presented in this report comprise the period of
December 1967 through March 1969.

The following table present some information about the

rockets and payload used in the experiments and also the time of launch:

TIME OF MOTOR PAYLOAD
DATE OF LAUNCH LAUNCH (GMT) TYPE TYPE

1967
DEC, 13 15:00 JuDI CHAFF

1968
Jan,17 15:00 JUDI WOX 1A
Jan, 31 15:12 JUDI CHAFF
Abr,17 15:00 - JuDI WOX 1A
May, 1 15:00 JUDI CHAFF
May,15 15:00 JUDI WOX 1A
May, 29 15:00 JUDI CHAFF
Jun, 12 15:02 JUDI CHAFF
Jul, 24 16:02 ARCAS ARCASONDE
Sep,18 15:19 ARCAS ARCASONDE
Oct,16 15:14 ARCAS # ARCASONDE
Nov,13 15:30 ARCAS ARCASONDE
Dec,18 15:00 ARCAS ARCASONDE

1969
Jan,1 16:35 ARCAS ARCASONDE
Feb,12 15:20 ARCAS ' ARCASONDE
Mar,12 15:57 ARCAS ARCASONDE
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Problems such as failures in radar computer and some
difficulties in rocket procurement caused interruptions in the period of
observation being considered here, namely, from Jan,31 to April,17 1968 and
in August, 1968.

The ground instrumentation for support of meteorological

rocket launchings at Barreira do Inferno consists of:

a) MPS - 19 Radar System
b) Ground Meteorological Detector (GMS-1A) - 1680 MHz
¢) Meteorological Data Receiving and Recording System-403 MHz.
d) Double Theodolite Warren - Model WK-84
e) Anemoter Tower 42 meters high
Four Fuess Anemometer

f) A rail and a tubular launchers.

We have compared the wind and temperature profiles
obtained through several payloads types used in the analysed period, with

the measurements of radiosonde (see profiles attached).

Roughly, as regard to winds measurements we noticed a

good overlap in the range 18 km to about 30 km.

With regard to the temperature measurements made either
with radiosonde or with WOX-1A or ARCASONDE -we can assume also a good
overlap in the range referred above, in spite or some failures with the
payloads such as the excessive dynamic heating or absence of signal that
happened in some launchs. For instance, we had a failure during the launch
of May, 15, 1968, when occured on excessive heating on the payload. Despite
this failures, we compare those values for temperature against the radiosonde
data. There we can observe a coincidence since the behavior of the curves

are very similar from 20 km to about 32 km.
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The data were processed and reduced, in Natal and in this
report, according to EXAMETNET DATA FORMAT [1968] and EXAMETNET DATA
PREPARATION AND GUIDANCE PROCEDURES MANUAL [1968].

3 - TEMPERATURE -~ WINDS
(%

3.1 - Temperature Structure

The .complete temperature profiles concerning to rocketsonde
and radiosonde measurements as functions of altitude are shown in Fig.l. Linear
interpolation has been used to fill record gaps at higher levels from March to
June 1968.

As shown this figure the troposphere is fairly well
stratified and has a constant negative lapse rate. The stratosphere and low
mesosphere was neither stratified nor uniform. The lapse rate shows height and

times variations.

The tropopause is located apparently at an altitude of about
17 km during the Winter; in Spring it slopes downward to about 16 km and in the
Summer it slopes upward to about 17 km to attend the level of 18 km in the fall,

Although no exact definition of the stratopause is possible,
it appears to be located between 48 and 58 km. It has oscillated during the
year reaching 58 km in Summer and 48 km in Spring.

The highest temperatures observed in stratosphere were h.SOC,
in September 1968, at a level of 44 km; 3.5°C, in October 1968-45km; 2.3°C in
November 1968-51 km; 2.6°C in December 1968-56 km; -89C in January 1969-43km;
5°C in February 1969-50km and 12°C in March 1969-47km.

The analysis illustrates the coldest stratosphere during
the period from October 1968 to January 1969 when the stratopause = s~ %
slopes upward and it was a rather warm in February-March 1969 with a maximum

temperature of 12°C at 47 km.



3.2 - Winds and Temperature

The analysis of Fig.l and Fig.2 illustrates a strong easterly
stratospheric jet stream with a maximum speed of 200 knots in the vicinity of
50 km in December'1968, January and Febrary 1969. At this time a stratospheric
cooling occurred and its beginning (October 1968) was marked by changing of

winds direction from west to east.

In March 1969 we note the beginning of a warming in the
stratosphere in the vicinity of 50km; when another changing of winds direction

from east to west was observed.

The stratospheric warming observed in October and November

1968 at 45 km seems to be the responsible for westerlies at a height of 30 km.

A particular feature of the zonal winds of the tropopause is

the reversion, from tropospheric westerlies to stratospheric easterlies.

4 - ZONAL WINDS STRUCTURE

According to Reed [196SéI it is readily seen that the zonal
circulation pattern in the equatorial stratosphere seems to be the result of
a combination of the quasi biennial oscillation (QBW) that has a variable
period of 20 to 30 months predominating at the lower levels, the semiannual
component predominating ar heigher levels and a annual component present at

all altitudes of the stratosphere and Mesosphere.

For a better understanding of these oscillations (semiannual
and biennial), Quiroz [i96i1 suggests that more rocket information has to be
obtained in order for one to be able to make a harmonic analysis of the

phenomenon.

The time cross section of zonal wind component for Natal is

shown in Fig.3. The analysis illustrates that in the stratosphere and low
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mesosphere the main pattern that emerges is a cycle characterized by easterly
winds during the Winter and Summer and westerlies around the time of the
equinoxes. The stratospheric easterlies attain a maximum at 45-50 km with

speeds in the range from 100 km to 200 km. The Summer easterlies appear stronger
than the Winter easterilies; this difference may be attiibuted to the influence
of the annual circulation, according to Quiroz‘[iQGE]

The reversal of the stratospheric Winds takes place for Summer,
in February and March;the reversal Fall-Winter occurred in June. The relative
weakness of the westerlies compared to the easterilies is a feature noted by
Reed [1965é1. It seems that the fall westerlies are stronger than the Spring

westerlies.

In May-June of 1966 and April-May of 1968 the biennial
westerlies appear as an integral parth of the fall equinoctial westerly regime
of the semiannual oscillation. In October 1966, 1967 and April-May 1967 however,
the equinoctial westerlies descend only to about 40 km, hence the presence of
easterlies at 30 km. In October 1968 the equinoctial westerlies descend to

32 km and it was also observed the presence of westerlies at 30km.

““Tg has been noted that the phase of the quasi-biennial oscillation
becomes increasing earlier with height while the annual oscillation has a relative
lag with height as mentioned by Belmont [i965]. There is some evidence of this
behavior in the zonal circulation of Natal, shown by the oscillation features of
the westerlies and easterlies at 30 km. It is shown at least two prominent

waves each of which progress downward from one biennium to the next.

According to Reed [1965ﬁ] the behavior of the cycle at higher
levels is of particular interest because of its apparent downward propagation
from these ‘levels and because of the suggestion of Staley [19651 and other,
that the cycle has its origin in a possible 26 - month fluctuation in solar
ultraviolet radiation. Since the ultraviolet radiation is absorbed primarily in
the upper part of the ozone layer in the vicinity of 50 km, it seems reasonable
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to presume that the oscillation should increase upward to this level if the

ultraviolet hypotheses is correct.

The existence of the quasi-biennial oscillation at 28 km is
apparent from visual inspection of Fig.4. Westerlies at the beginning of the
two-year period (March-April, 1966) are replaced a year later by easterlies,

and these in turn are replaced by light easterlies at the beginning of the new
period (June-July, 1968 .at the level 28 km) or ‘weak westerlies (level 32km).

In the mesosphere, westerlies become more frequent and .are

noticeable even at times other then the equinoces.

Prevailing easterly winds below 5 km exhibit a high degree of
day to day persistence in the Trosposphere.

Troposphere westerlies is located at an average altitude of
13 km. They are affected by the biennual wave and oscillate up and down from

one biennium to another.

4.1 - Zonal Wind Comparison With CIRA-1965

The data of the zonal wind component of Natal from January
1966 to March 1969 at 30, 40, 50 and 60 km are presented in Fig.5., Fig.6,
Fig.7 and Fig.8, and examined by overlay with the model of CIRAE19651.

The best agreement occurred at 40 and 50 km. In these
levels are clearly noted the semi-annual and the annual variations of winter
easterlies and the equinox westerlies. At these levels it is also evidenced
by the relative weakness of the winter easterlies when compared with the

summer easterlies.

At 60 km the agreement is not so good but it is still

clearly shows the remarkable spread out of the mesospheric westerlies.

The analysis based on the figures appears to confirm the
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presence of maxima amplitude of the 26 month oscillation in the lower

stratosphere.

5 - MERIDIONAL COMPONENT

J

It would be risky to speculate about the meridional

circulation with scanty data.

However, the observations from the available data Fig.9
(April 1968 through March 1969), are made for what they are worth. Below
60 km, there is a northerly component in most of the Fall and early Winter

observations, indicating a cross-latitude flow towards the equator.

In that region, in July, August, September and October
there is little evidence of definite northerly or southerly flow.

o
In late Spring and early Summer (November and December),

between 25 km and 60 km levels, the flow assumes a well defined northerly

component, with an 20 meters/sec value around 50 km level.

In the troposphere the prevailing component is northerly
in Winter and southerly in Spring. It is not well-defined in Summer and

Autumm.

There is a semli-annual variation in the stratosphere.
This semi-annual variation of the meridional component in the equatorial
upper stratosphere can probably be explained as a consequence of the

double passage of the Sunm over latitudes between 23°N and S.

6 - DENSITY PERCENTAGE VARTATION

Fig.l0 shows the seasonal percentage variation in
density at Natal, based on U.S.Standard values [iQﬁiI
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Values for variations were obtained from [:pi-poi/poijxloo
where pys are the density values in the i-th level, and PoiS are the U.S.

Standard Atmosphere values for i-th level.

This cell shows in dashed lines the percentage values bellow
U.S.Standard Atmosphere values, and, solid lines the percentage above U.S.

Standard Atmosphere values.

The heavy line represents the reference line based on U.S.

Standard Atmosphere values (line of density zero variation).

Small variation was registred in Summer (February), around
+ 5%, with values of the U.S.Standard Atmosphere for 24, 43, 52 and 57 km

levels.

There is a well-defined decrease between 22 and 36 km levels,

mainly for the September sounding values.

The greatest percentage value above U.S.Standard Atmosphere
was recorded in June 1968 (20%), the first month of Winter, at 48 km level.

The percentage values above U.S.Standard Atmosphere were
recorded still on Spring. After this time it attains values below U.S.
Standard Atmosphere until February.

_ 7 - CONCLUDING REMARKS

This program of meteorological measurements in Natal, while
providing a partial picture of the structure and state of the tropical
atmosphere has produced interesting and significant data. The most remarkable

points are:

7.1 - Temperature Winds

a) The stratospheric warming of March 1969 is associated with
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a change of winds direction from east to west, while the cooling of December

1968 January and February 1969 is associated with another change of winds

direction from west to east.

b) The strong easterly stratospheric jet stream is associated

with a stratospheric cooling.
7.2 - Zonal Structure

a) The cycle of Winter and Summer easterlies and equinoctial

westerlies in the stratosphere appears to have maximum amplitude at 45-50 km.

b) The Summer easterlies appeas stronger than the Winter
easterlies. This difference may be attributed to the influence of the annual

circulation.

¢) The relative weakness of the westerlies compared to the
easterlies.

d)"When the semi-annual easterlies coincide with the Summer
hemispheric easterlies of the mesosphere, a deep column of easterlies is
expected. When they occur together with the Winter hemispheric westerlies
of the mesosphere, a shrinking of the column of easterlies is expectedT the
same as observed by Quiroz [196f1.

e) There is a good agreement between the zonal circulation

of Natal and Ascension Island.
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HADAS TYPE., MPS=]9

mOTOH ACWUISETION.. S SECONDS @+R4S METERS ALTITUOE
mUToH THACK DAROPPEU.. &6 SECONNS S2y4RS METEWS ALTITULE
PAYLOAD ACUHISITION,. 90 SECONDS 63+18S METEWS ALTITULE
VEYLOAD TMACK DHUPVED,.
AMUGEE.s 107 SECONUS AB,wS5 METEWS ALTITUDE
METHY DATA .

wiNU SENSOH.. 04005 INCH 5 HAND CHAFF
TEEHATUHE SENSOHse Nada

SENSOH FALL RATE.. HELOw NOMINAL

GROUND FUUTHMENT TYPE,. Nale

TeLEMETHY FPEQUENCYaa Nuke

TELEMETHY GUALITY e Nabo

TELEMFTHY NATA AECEIVED FHOMu.. NoAs

FNF

ITHEMMODYNAMICS HASE DATA,, PHESSURE N A,
ALTITUOE Naka
TEMHERATURE N.b.

31254 SECONDS 164765 METERS ALTETUDE

HAD INSONDE ann

Wiw [NSONDE

PHESSUME ALl wlhis ) A TEMS
Trrd PULAA CumpPunFNTS
e 133

Mt WETEHS DEG KIS N=5  E=« o ULFG C
mnT.l apne  ASN A0 =0us =0Ge 6T «27.7
AHAZ.G6  ARNG  0h7 A1l =DNZ =005 42 e]1Z.4
De2I.6 fedR B4 007 =0nd  =-p02 3% eh2.e
fawn i phan 122 005 «n0lL =002 3% =10,0
03fA.0 bHON 182 1% <008 <0027 46 -22.8
N2H& 3 100 1% N27  +0di3  -nas J4  =3T.4
AZlALY 1200 1RZ 032 e0le 40601 =497
0152,.0 Jana 1%3 0%]  +0/6  e0DI =T1.1
012440 1521 145 029 015 =07 -80,0
finm, 2 TAnd ISk A24  +011 =004 =TH.h
afla.s 1400 A&7 014 =D0D =407 -80.1
fAuha, s Anng 315 A]1%  =n0%  e2D% ELE Y]
UT9,0  Jfuf LaS 004 eDAZ +00G -a7.13
an2r.y Aabfi 0Y] 034 «DOD =019 -57.9
0020,%  AH00  GRI ASH <0A2 =030 =500

a01%.4 2R 0TH 0T =000 =03s
LIS Joun  OW4a  DH2 =003 =032 3.3

BOAH,A 3206 DhZ DS =00A =028 =A%, 1
onne,4 Jaul U9k B2A 0B <D]13 =33,
D04, dndu D54 0PAR =007 =012 =31.3
noai, b 192 Dla  ed0o =00) = =040
. 0083.0 3983 154 613 +096 ~-003 =21.5

HELLOUN UATA

HAN10SONDF MANUFACTUREH. . MOLNF) INSULATION COy

RADTHSONNE TYPE.. 16M0 MHZ

ThWPERATURE ELEMENT [YPE .. ROD THEAMISTOR

VIFSSURE SENSDR TYPE.. ANEROLD

GRAUND FulllP#ENT TYPE.. GMO=]A

BOLLOUN TYPE ., NEOPHENE

HALLUON S1JF e 12200 GRAMS

FHEE LIFTa. 14300 LRARMS

ASCENSION HATES., SFC=400 M8 3 263 M/MINUTE
400 MH=TOP a 377 I/HINUTE,

WEATHE® (HSERVATTON AT HAWINSONDE WELFASE

WiNi} AT HUCKET

S1ATIUN PHESSUHE .. 100747 MA
Tt APt HATUHE o o 2T+7 NEG. C
PELATIVE WURINITY. e n7%
VISINILITY.. P70 KR
SURF ACE =TNA,, 050 DEG. 10 ATS .
CLOUN TYPE AND AMOUNT,, TOTAL.. & _OCTAS
LOW.s 2 OCTAS/CY
HMIDOLEss 3 OCTAS/AC
HIGH,« NONE
FYPE OF WRECIPITATION., NONE
NHSTRUCTIONS 10 YISION.s NONE
LAUNGH %
21 FTa 090 NEGZYD KTS, 29 FT. 0AD DEG/1D KTS,
51 FT. ubh NEG/oh KTSs 82 FT. 050 DEG/IQ K75
133 FTs 08D DEGALO KIS
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RADIOSONDE TYPE: I1G80MHZ




ROCKET OBSERVATION DATA

L L STATION MWAwNC
82599 (CNAF) NATAL, BRAZIL

LAT, ps*ss'sS LONG, 35"10'w

ROCKET LAUNCH
DATE JANUARY 17 1968

TIME 1500 Z

i {
ROCKET THERMODYNAMICS |

ROCKET wINOS

r ¥ — ALT  TEWP PRESSURE DENSITY . Winp

';tt AL —_— COMPNENTS 15:5 " POLAR - cou:g:znts
P P ,,_;"5 — METERS DEG C MB G M DEG MPS  NeS EsW
067  so 084 053 =006 055 814 akTy8 083 038 004 <038

0s7 49 - 085 052 =005 =0%3
059 48 082 055 =008 =056
081 &7 079 052 =010 =053
059 a6 0B2 059 -008 =060
087 4% 086 054 =005 =05%
058 44 088 052 =002 -p53
051 43 089 052 =001 =053
048 a2 095 046 <004 =ndb
043 a4y 099 036 006 =039
041 40 09T 033 005 034
038 39 08B 028 =001 =029
03% 38 081 022 =004 =022
033 3T 079 021 ~00& =020
833 38 08T 022 ~-901 =023
028 1!\ 095 026 +002 =026

092 030 ep0l -030
025 33 085 032 =003 .32
024 32 084 03T -p04 =037
021 n 085 038 -00) =038
019 30 08T 038 =002 =039
018 29 0BS5S 038 =00) 038
017 28 083 038 =005 =38
015 27 085 037 =003 =p37
013 26 090 033 +000 =034
013 25 096 027 +00d) =028
012 24 084 Q1% =002 ~0l9
ol0 23 069 0l1 =004 «pll
o010 22 058 004 =002 ~003
009 21 061 007 =poé4 =007
0B 20 097 006 00l =006
0aT - 19 191 008 +p0% ep02
007 1A 208 Q10 +009 005

HOTOR TYPE,.JUOI

PAYLOAD TYPE..WOX=14

FUSE TYPE..ELECTRICALLY ACTIVATED PYROTECHNIC
LAUNCHER SETTING,.g60°AZIMUTH 78.0° ELEVATION
AADAR TYPE,.MPS=19 APOGEE %5,839 METERS

WIND SENSOR TYPE..$ FT. SOQUARE PARACHUTE

TEMPERATURE SENSOR TYPE..0.014 INCH BEAD THERMISTOR

2Tae  %51.2 17,861 28,105 ©0BS 037 =003 =037
BT 53,2 18,754 30,021 0BT 038 002 036
2681 -52,7 18,992  30.031 087 036 =002 =036
2627 56,9 20.008 32.5764 083 Q034 =001 =034
2568 .S8,7 21,275 34,930 091 032 000 =032
2536 -S57.1 23,211 37.827 094 029 005 +029
2493 61,4 24,553 40,992 096 025 4003 026
2414 60,3 27,968 46,298 486 020 =001 -020
2386 63,2 29,437 49,367 082 018 =002 018
2295 59,7 33,802 55,758 068 011 =004 =010
2200 -64,7 34,638 88,508, 069 010 =003 <009
2246 -65,5 36,729 62,279 063 00T =003 =008
2179 -63.6 40,087 67.356 057 005 =003 =004
2115 <-AB,6 45,468 78,265 060 007 -003 =006
2051 =66.3 50,067 85.225 07T 007 =002 =007

2024 69,2 52.875 91,283 0BT Q06 +000 <006

2000 =86.9 55,000 93,892 09T 006 <001 =006
1957 =68.7T 133 007 005 =005
1942 =T3.7 145 007 +006 ~004

CONSTANT PRESSURE SURFACES [GEOPOTENTIAL HEIGHT)
2045 =66.3 S0.000 B4 .22% 077 007 =002 =007
2361 =627 30.000 494674 080 018 =002 ~018
2616 =56.9 20,000 32.218 088 034 =001 =034

TECHNICAL DATA

MOTOR PERFORMANCE,.0000
PAYLOAD PERFORMANCE.POOR
ACTUAL FUSE DELAY TIME.. UNKNOWN

RAWINSONDE RELEASE ¥ ot
DATE JANUARY 17, 1968  TIME 1048 I

© RAWINSONDE

PRESSURE ALT WIND %
TENS  POLAR COMPONENTS
MRS

OoF
L] METERS DEG MPS' N=S Eey '

1008,4 0004 140 004 803 <003
0804,0 0200 088 00T +000 =007
0603,0 0400 086 006 +000 =008
0480,0 0600 033 D003 =003 =002
0376,0 0800 258 013 4001 013
0283,5 1000 241 009 004 <008
0212,8 1200 272 030 =001 030
01836 1400 262 041 «008 o041
0119.0 1547 240 038 +020 4033
0lo9.% 1600 228 014 01} +012
pOT9.0 1T8S 213 005 Q04 +003
0077T,6  1Bop 218 006 +005 004
0055,0 2000 112 006 <002 =008
0039,5 2200 012 005 , =005 =00}
00208,6 2400 076 024 =008 =023
0020.5 2600 094 034 #0803 <034 - -
0015.3 2800 094 030 003 038
0011,4 3000 091 038 +00l =038
0008,5 3200 083 036 =008 =035
'0006.4 3600 089 030 000 =039
0004,9 3600 090 027 000 =027
0003,7 3800 081 D22 =006 =022
0003,0 3932 090 030 000 =030

RADTOSONDE MANUFACTURER, (MOLDED INSULATION €O, RADIOSONDE TYPE,, 1880 WHZ
TEMPERATURE ELEMENT TYPE.,ROp THERMISTOR
PRESSURE SENS0R TYPE..ANEROID

BALLOON TYPE,<NEOPRENE
BALLOON STZE.e]+200 GRANS

GROUND EQUIPMENT TYPE..GMD=ya
WIND AT ROCKET LAUNCH..UNKNOWN

SENSOR FALL=RATE .« NOMINaAL

BROUND EQUIPHMENT TYPE..403 MMI PORTABLE RECEIVER=-RECORDER
REMAAKS . .NO SIGNAL RECEIVED FROM EJECTION TO 28 KM.

BALLTSTIC WIND«sUNKNOWN AZIMUTH
THERMODYNAMIC BASE DATA..PRESSURE

UNKNOWN MPS
55.0 MRS

TEMPERATURE =g6.9"C

ALTITUDE 20000 METERS
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STATION MATAL . BRAZIL
DATE 1T JAN 1948
ROCKET TIME 13001

o
WIND SPEEDI METERS /SEC)

ROCKET MOTORTYPE -

Juoa

PATLOAD TYPE WOX-TA

RADIOSONDE TYPE. 1600 MNHZ



. ROCKET OBSERVATION DATA

L STATION NAME
82999 [CWAR) NATAL, BRAZIL

LAT, a8"Ss's LONG, 3571C' w

RUCKET wINCS
FaALL ALt ND
VEL POLAR COMPONENTS
“Pg

Mss wM  DEG mSS  Ne=S E-v

53 Jow 025 =015 020
27 %2 312 o0lz =008 009
026 51 327 00s =005 003
028 S0 051 008 +000 <008
024 49 L00 019 003 e0l®
02¢ 48 095 029 001 029
022 a1 W90 039 000 039
022 «& 0BT 040 =002 =Usl
021 45 03 037 =003 037
019 a4 079 028 =paS =024
020 &3 071 023 =008 -022
019 42 G78 024 =005 =023
018 &0 ©Bs 0d7 =002 =027
01T 40 095 033 003 <033
ols 39 108 030 e0L0 =029
018 38 106 027 008 =027
o1& 3T 09T 027 003 <027
0le 26 09E 027 +004 =027
013 3% 100 030 005 ~030
G013 34 098 03a +005 =024
01a 33 09 0837 003 =037
0131 32 082 039 a0l =040
pl3 31 U9L 04l 00l =042
012 130 090 0as +000 =045
o011 29 086 043 =qn3} =044
010 28 086 04(® =003 =0al
olo 27 us#S 037 =pod 037
oo 26 088 036 =002 =037
009 25 U9 029 002 029
009 24 090 020 000 =020
09 23 073 013 e=nos 012
peR 22 085 QU7 =n0l =QOT
o8 21 M0& 003 enol =003
08T 20 ues QU2 =00l w002
007 19 098 004 en0l =004
087 18 156 008 008 =003

MOTOR TYHF oo UL

PAYLOAN | ¥FE.CHAPF

FUSF TYPF .. tLECTHICALLY ACTIVATEN PYUOTFEMNIC
LAUNCMER SETTING, (NES"AZIMUTR  7R,0° FLFVATION
RADAR TYPE . mbba[U—ALNGEE A siAa MFTERS

WIND SFASQ= 1YPF . .ha008 INCH-S RAND COPPFR CHAFF
TEMpFaaTUse SEHSud TYRF, N A .

GHOUNE FOULPSENT TYPE,aad,

RFMARNE, (hURE

ROCKET LAUMCH
DATE JANUAHY 314 19¢8

TIME 1512 Z

RAWINSONDE MFLEASE

DATE JANUARY 31y 1968 TIME 1147 2

D-litmlﬂf.

PRESSYSE  ALT - a1NO fw  TEWMP
TENS  POLAR CORPONENTS
oF g
A MLTERS NEG ®#% W= E-w %
1007.4 ©004 100 005 00l <005 &6
QAN2,)  bZ00 097 0Nk «p0l «00h ad
0h30,2 0400 OT7 A11 e=ned =01} 18
pa91.n  0GOD Qa5 0A2 =002 =001 1A
nA7AR,2  4BOA 121 Ona  +AD2 =004 14
02A7,n 1000 30l An) =p02 003 16
8213.A 1200 350 00T =007 s001 17
8155.7  1afn 300 418 =nd9 «01T
oll1.? 1enn 322 011 =008 007
0055.0 ' LAKa 22T B8AT +004 4004
gpT7.A  1HRO 128 012 =00T =009 -n2,.2
onS4,7 2006 0%2 6al =00a =00R «TR,S
0N19.4 2200 OMm 01D =NDL =010 “81.4
ANZR.A 2600 O%A AT en00 <017 =5A,1
an?l.a 2600 0B 078 =001 <034 =53,1
0n)5.6 200 00 032 -DOE <032 4648
0n1).A 3600 045 042 =04 =042 -41,5
ponA.n 3200 OMT 040 =002 -04) -37.13
pa0k.5  3a0n 100 015 006 =34 =27.0

"TECHNICAL DATA

HOTOR PEHFARMANCE . . GUOD
PAYLAAN PEAFOAMANCE . «A0OND
ACTUSL FUSF DELAY TIMF,.104 SEC

SENSNR FALL=HATE . JNOMINAL

RADTOSONDE MANUFACTUME R, (MOLUEU TNSULATION CO. RADIOSONDE TYPE, . 1480 wHT

TEMPFRATUNE ELEWENT TYUF,,RND TWERMISTNR RALLONN TYPE,  NEOPRENE
PRESSURE SEASUH TYRE . aAMEROIU,

RALLOON SIZE..1e200 GRAMS
GROUND FGUIPMENT TYHF, GMD=1a
WIND AT HOCRET LAUNCH..46# IAOCEG/03%PS ou 100NEG/OZMES TaM 1100€G/0aMPS

254 AMOLER/OAMPSR
BALLISTIC alnl,s unanws AZ1™UTH UNRNOWN HOE

THFAMOOYNAMIC HASE CATA, PRESSURF NaAs MRS
TEMPENATURF  w.Ae C
ALTITUNE N.d, MFTERS
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STATION NATAL,BRAZIL WIND SPEED(ME TERS/SEC) ROCKET TYPE. JUDII
DATE . 31 JAN 1968 PAYLOAD. CHAFF

ROCKET TIME: 15122 RADIOSONDE TYPE' |680MHZ




ROCKET OBSERVATION DATA

Re STATION NaME ROCKET LAUNCH

82999 (CNAE) NATALe BRAZIL BATE ASRIL 17, 1948

LAT. 23'8s's Lows, 35" 10'w

ROCKEY wiNDS

FaLl ALT WIND
VEL POLAR COMPONENTS
usg

M3 KM DED MRS N=3} E=¥

090  S& 301 219 =008 #9013
T8 83 300 021 =010 018
oT4 82 296 020 =009 4018
oTe 91 295 008 =003 00T
OT1 S0 28% D004 +00D D04
088  4p 288 013 #002 +D1S
ps8 4B 279 o2l =003 021
a7 AT 27D 023 +0D0 024
0S8 44 259 @23 005 023
pas a3 281 017 003 017
0S0 &4 269 01T +00) +017
0%2 43 249 024 009 023
A4 42 299 0IT +004 01T
042 41 298 021 D05 D21
pAZ AN 254 028 00B 027
037 39 280 023 +00% 028
038 38 289 Q24 000 +025
033 37 271 620 000 021
029 38 27A 020 =001 020
029 3% 270 010 200 010
ozs s 882 007 =0a1 =007

523 1] =013
021 3 =031
0zl n =043
020 3 =033
0z0 29 =036
017 28 =033
01s 27 =030
a1s 24 =027
a1y 2% =023
o012 " =021
el1 23 018
810 22 =013
0e9 21 =008
oo8 20 -001
(134 19 «004
(11} 13 s001

TIME 1500 T

RAVINSONOE RELEASE

DATE asall 17 1988 TivE {088 T

RAWINSONOE

PRESSURE  ALT L] A TEue
TENS  POLAR COMPONENTS
or s

L] uETERS DEO wPE Ne§ Eev % DEOC

1007.6 0004 170 002 €002 000 Ba  +27.8
0B0%.0 0200 12T 003 <003 =00 60 *19.5
0676.0 0400 102 003 00l w005 29 e0d.9
0657,0 0600 095 006 001 =006 33 =02.9
0800 0682 00 =002 =0l0 22 =13.9
1060 082 012 e=fo6 =010 27 =30.8
1200 061 Q0% =003 =008 29 =T,

. 1400 099 013 002 =012 -bh b
0llaed 1600 018 Q0% epaé =00l “Te.S
0084.0 1722 292 008 002 003 c8i.8
008044 1800 144 20T 003 =00 “80.3

* 0057.8 2000 283 004 001 006 w4, T
agel.8 2200 083 pl2 =00l =012 =58.0
003p,% 2400 0a7 022 =001 <021 =52.9
6622.7 2690 095 025 002 =025 47,5
Shls.p 2800 088 031 001 =0)1 =44,
p0i2.7 3p0a 085 038 =003 =039 =38.8
pO09.4 3200 Ogé 0% 002 038 33,3
000741 3400 090 015 #0020 =018 3043
0005.4 3500 =27,7
0855.4 3637 24,7

- TECHNICAL DATA

moTOR TYPE,,.JUDT

HOTOR PERFORMA
PAYLOAD TYPE..wWnNela OR PERFORMANCE. 000D

LAUNCHER SETTING, 088" AZIMUTH @040 ELEVATION
:lﬂl."f;cio7:s- n:ougt UNKENOWN METERS

IND 3ENSO Preoh FTo SQUARE PARACHUTE SENSOR FaLL=RAT L]
TEMPERATURE SENSOR TYPE..0.004 INCH BEAD THERMISTOR RIS Rt
GROUND FOUIPMENT TYPE..a0) MHI PORTARLE RECZIVER=RECORDER
MEMARKS . o NONE

PAYLOAD PERFOAMANCE 4 oF ATLUR|
FUSE TYPE..ELECTRICALLY ACTIVATED PYROTECHNIE ACTUAL FUSE DELAY riig..huxsnin

- A
RADIOSONDE MANUFACTURER,  MOLDED INSULATION COs MADTOSONOE TYPEL..
TEMPERATURE ELEMENT TYPE..R0D THERMISTOR BALLOON TYPE,  NEOPRENE ?
PAESSURE SENSOR TYPE..aNEROID : BALLOON S12Ceqlo200 ORANE
BROUND EQUIPMENT TYPE.«0MOu1A [
WIND AT ROGKET LAUNCH.<8FC. 000DEG/0INPY oM 100DE0/04nES 168 0900L0/04NR3
i * o 25M 0900£0/04NS a0N 110000/048RS

BALLISTIE WIND.oUNKNOWN AZINUTM  UNKNOWN MBS
THERMDOYNANIC BASE DATH..PRESSURE Noke w08

TEMPERATURE  Noks €

aLTiTupE Neds HETERS
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STATION NATAL,.BRAZIL WIND SPEED( ME TERS /SEC) ROCKET MOTOR TYPE JUDIT

DATE 17 APR. 1968
ROCKET TIME 15002

PAYLOAD TYPE WOX-1A
RADIOSONDE TYPE: 1680MHZ



ROCKET OBSERVATION DATA

L1 STATION MAME ROCKET LAUNCH Maw INSONOE RELEASE
82999 (EWAE) WATAL: BRAZIL DATE MAY 1+ 1988 TiNe 1800 2 DATE MAY 1s 1988 TIME 1194 2
LAT, B"ss's Lons, 3810’ . '

nOEKET wiND3 " mAWINSONDE i
FaALL ALT wIND . prESSUAE ALY wind RW  TEHP
VEL POLAR LOMPONENTS TENS  POLAR COMPONENTS

ups or : 1]

M3 AM  DEQ MRS N=S  E=V LL] METERS DEG wPS  Ne$  Eev
os2 &1 287 013 «nos enid 1007,% 0004 130 00S 4003 004
ga9 40 368 013 009 012 : ’ p#03,0 0200 110 0%y 00l <00y
ned 89 290 018 <006 017 0630,8 0400 102 004 D0l <004
039 %4 . 288 026 =008 025 04g0.8 0600 Q18 003 00} <00}
gso 3T  2T¢ o028 =002 e028 8377.6 0800 336 003 w00z 002

osl 58 288 029 001 029

p288,1 1000 176 007 007
a3 S 269 921 e00) 021 . ¢ 007 =001

0212.0 1280 194 D0lé 013 o004
a3l LY 278 01T =002 017 0154,8 1400 232 018 e0ll e@1é
83 L3 104 016 =009 s0ld 911044 1600 228 011 e007 +0ad
oz2a 2 338 018 =017 007 0088.0 1722 290 008 =001 +D04
0zé %1 330 020 =017 010 0092.4 1Boo 123 D0as 003 =008 =82.5
02% 50 333 O1T =009 014 poss,$ 2000 2RWI 007 =001 Q07 «T1.3
024 &9 ¥l 01a =003 +013 . 0002 2200 09% 612 .00l =012 wbla.2
p2é o4 288 01T =003 *018 o023 4 2400 035 027 e002 e027 T
023 AT 255 020 +002  e020 0O21.8 2600 092 0)s 001 =034 wall b
21 L1 288 025 007 «02% 0018,1 2800 088 035 081 #0133 43,8
821 (1] 253 033 010 032 0011.% 3900 082 639 <036 =139 =a2.9
921 A% 25% 239 D11 038 £045.0 3200 079 024 eQps a0 -29.0
#2043 284 Qs2 +0i0 04l poDe.8  Jagg 239 0l2 006 e0ld *30a4
.31-] a2 253 138 +CO0M 038 0006.0 3472 230 018 spll 016 25,5
91T &1 273 033 sbod «833

p18 A0 279 ART D04 027

L1e 39 279 331 =005 033

olr bL] 259 "i9 +000 s0L9

als 3T zeé "26 esa2  e028

o1 38 28% 028 =007 eu2s

01% 38 278 319 =002 Q19

313 & 2ae 0ia D08 w83

€1l 33 179 obs eogd  epog

#1232 ios 01% e00s <018

a1z 31 088 p2s =001 =028

o12 30 0aé 235 =00) =03% e "
pil 29 089 038 *000 =036

L3 %] 28 g31 03¢ 090 ~03%

e10 27 087 036 =poR =03b

t1g 26 ¢aT 3T .02 =037

(1A 28 £29 03a 000 =536

s09 24 08y D29 +000 =029

pow 23 08 022 =001 =022

[ E1] 22 091 Ola 000 =014

go8 21 102 082 +00d -502

087 2n 25 004 <002 0CTH

so? 18 832 002 =002 =001
so8 1mn  05s D04 =302 =003

TECHNICAL DATA

HOTOR TYPL,.Junl WOTOR PERFOAMANCE. 48000 RADIOSONDE MANUFACTURER, .BENDIX nnzo:onnt-ﬂu..'uu g .
PAYLOAD TYPE.. CHATF PAYLOAD PERFQAMANGE. 0000 :5:;!°;TU:E §LEH$NT TYPE,AOD THERMISTOR BALLOON TYPL tNE

PUSE TYOE,ELECTRICALLY ACTIVATED sYROTECHNIC  ACTURL FUSE DELAY TIME..100 SEC SURE SENSOR TYPE..ANEROLD BALLOON $1ZCaslo200 0RaNS
uuch:l ;ETEIIN'.\.-OH}AHHUTH 790" ELEVATION GROUND EQUIPHENT TYPE,.0ND=14

RADAR TYPE, MPS=19 APOGEL 61,930 METERS WIND AT ROCKET LAUNCH. (8N 130DEG/04MPS ~ gM 15ODES/OSMPS L8N 1300L0/054"3
WIND SENSOR TYPE..0,005 INCH S BAND CCPPER CHAPF SENSOR FALL=RATE . NOMINAL 28 1500E0/03MPS 40N 140DEC/08NPS

TEWPEAATURE SENSOR TYPE.WNuky BALLISTIC WIND»UNKNOWN AZIMUTH  UNKNOWN MPS

aBOUND EOUIPMENT TYPE.aNads TRERMODYNAMIC BASE DATAe.PRESSURE Nodo MBS

l[llﬂl!..nonl TEMPERATURE  Nads

As €
ALTITUDE Neds NETLRS
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ROGKET MO TOR TYPE JUDD
PAYLOAD TYPE CHAFF
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 ROCKET OBSERVATION DATA

e STATION NAME ROEKET LiUNEM RAWINSONDE RELEASE
2599 (EWAE) NATALs BRAZIL : DATE MAY 18, 1988 TIME 1900 I OATE MAY 18, 1948 TIME 1203 2
LT, oi'ds's Lone, 35°10' W

ROCKET wINOS | RANINIONDE
FALL ALT wIND . PRESSURE  ALT winp R TEMR
vEL POLAR COMPONENTS TENS  POLAR  COMPONENTS

ups or urs

M/8 KM DED MRS Ne§  Fe¥

MB . METERS OfQ MPS NeS e § OEZ0 C
032 51 ETT 0383 =004 4039

i068.6 0004 140 008 003 egos 7Y e28.2

065 S50 293 0)2 eDl4 029 0801,0 0200 11T 007 003 <008 43
062 4% 289 033 ep00  e032 0830,0 0400 083 00) 000 wDOd 38
681 48 270 033 000 033 0493,0 0600 041 00) «d02 =002 61
081 AT 260 032 0035 e032 0379.,0 0800 169 O0l4 e012 =807
0589 1] 258 Q30 008 029 . 0288, loeo 178 003 «00) o000
asT 48 288 030 +00T 029 022140 1200 028 Dlé 012 ego7
054 44 264 030 «00] 030 s 015%,3 1480 287 0l& e001 o018
048 43 269 033 000 +033 0110.8 1600 277 013 w001 +013

0A8 42 270 029 «000 +029 0093.0 1608 335 08T <008 eD0)

043 41 276 022 =002 <022 00TB,4 1840 263 DOT e00l 007

840 4a 283 023 4001 023 0055,0° 2000 325 006 <008 +004
03T 39 262 029 +004 029 0040.3 2200 080 011 =002 =011
936 38 264 033 4003 033 0029.6 2400 0T4 OLT <003 =016

031 37 261 033 +00% «033 i 0021.5 2800 090 02T 000 =027
(31 3 264 032 +003 032 0015.9 2800 08) 030 003 810
027 1% 2%% 030 e008 +030 0011.9 3000 0BZ 031 =poé w3d)
025 34 251 027 009 026 5 0ooa,S 3200 280 011 002 91}
024 33 250 021 +00T 020 ! 0008+8 2400 283 028 003 e028
023 327 283 015 002 018 0205,0 3600 257 D10 e00T ed2e
02! n 032 003 =004 =00) ;

020 30 oas 025 =001 =025

018 29 089 032 000 =032

016 28 084 031 =003 =03

018 27  08a 029 =003 =029

013 26 omé 027 =003 =27

813 2% 08T o024 =001 =024 i
832 24 0a% 019 =002 =019 b :

011 B3 0ES OIS 001 =019 . .
010 B3 09T 00T 001 00T

008 21 324 00T =006 004

00T 20 320 00T 005 009

808 19 198 004 004 001

08 18 238 010 005 #0090

y TECHNICAL DATA

HOTOR TYef..Jun?

© MOTOR PERFOAMANCE..0000 RADIOSONDE MANUFACTURER, BENDIX ° . RADIOSONOE TYPL..1480 MM
PAYLOAD TYPE, WOXa14 PAYLOAD PERFORMANCE. .PO0R TEMPERATURE ELEMENT TYPE,,ROD THEAMISTOR BALLOON TYPE,.NEOPRENE
ryse TYRE..ELECTRICALLY ACTIVATED PYROTECHNIC ACTUSL FUSE DELAY TIME.«0%0 3EC PRESSURE SENSOR TYPE, ANEROID BALLOON SITE.ale200 GRANS
LAUNCHER SETTING..080" AZIMUTH T8.0" ELEVATION OROUND EQUIPMENT TYPE,.0MDalA
RADAR TYPE,.MPS=19 APOGEE %],816 METEAS WIND AT ROCKET LAUNCHqo6M 140DEQ/04MPS oM 180DEG/04MPS 16M 1300970398
YIND SENSOA TYPE,,8 FT, SOUARE PARACHUTE SENSOR FALL=RATE, ,NOMINAL 25M 1I0DE0/08MPS 0¥ 1300L0/0TNRS
TEMPERATURE SENSOA TYPE..0.014 INCH BEAD THERMISTOR BALLISTIC WIND.4UNKNOWN AZIMUTH  UNKNOWN MBS
SROUND EGUIPMENT TYPE..40) MHMZ PORTABLE RECE]VER=RECORDER THERMODYNAMIC AASE DATA,,PRESSURE Noda MBS
REMARKS, . TEMPEAATURE DATA ASSUMED WOT APBLICABLE DUE TO

TEMPERATURE N,a,

¢
EXCESSIVE DYNAMIC WEATING OF PAYLOAD. ALTITUDE Nehy METERS
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STATIONNA TAL ,BRAZIL
DATE: 15 MAY 1968
ROCKET TIME: 1500Z

ROCKET MOTOR TYPE: JUDII
PAYLOAD TYPE. WOX-TA
RADIOSONDE TYPE. 1680 MHZ




ROCKET OBSERVATION DATA

e STATION NaMg MOCKET LAUNCH

82599 (CWAE) NATAL, BRAZIL DATE Ma¥ 29, 1968

Long. 35 10’ v

TN 1300 2
AT, ns"as's

ROCKET wINDS
FaLL ALY wIND
vEL POLAR COMPONENTS
ues

M/ M DEQ NP5 Ne§  geW

82 271 022 000 022
os? &1 15T 002 002 00l
ps1 S0 0S4 007 =004 =008
845 %o 0@9 008 000 =006
039 SA 122 013 007 =01l
038 87 122 022 012 =019
@38 S8 108 D027 +g08 =028
034 55 109 024 006 <023
032 S& 103 023 +00% e022
029 53 091 02% +001 <025
p29 82 092 023 +00l =023
027 81 099 917 03 <017
02% %0 €93~ 013 «p0l =013
024 49 . 698 011 +001 =01l
823 &8 118 011 4004 =010
p22 4T 129 012 00T =009
p22 &A 123 112 +00T =010
020 4% 111 011 004 =010
019 44 1le 208 #003 =007
019 43 152 00S 004 =002
018 42 174 00T e007 =00}
017 4l 187 007 007 001
017  an 218 005 e004 001
018 39 245 008 003 007
a1 3M  2%a 01l 003 enll
p1S 3T 251 012 004 011
B14 34 248 015 e008 <014
@la 35 258 DLA +005 017
813 34 29) 016 +00% <018
013 33 244 008 «0D3 #007
912 32 130 004 002 =00)
812 31 106 017 008 =016
812 30 099 02T eD0& =027
11 20 093 831 002 =033 i
011 2% 091 035 .00) ~02%
811 2T 0a9 033 <001 =033 _
810 26 088 033 =002 =013
pl0 2% nsA 029 =001 =029
909 24 090 026 +000 =024
09 21 09l 028 000 =028
gos 22 088 024 =001 =024
so? 21 oml 012 =002 =012
007 20 080 015 =007 =013
007 e 2%9 D32 000 <002
08 18 270 006 000 <006

RaWINSONDE RELEASE

DATE MAY 29 [988 C TINE 1148 2

RawINSONDE

PRESSURE [

aLr Teur
TE

NS POLAR
or
METERS OEO

170
113
062
047

330

wiND
COMPONENTS
uPs
ma Ne§
10109
080%.0

E«d % DES C

=243
13,8

o00s
6200
o400
0800
LLIT]
1000
1200
1400
1a00
1800
2000
. 2200
2400
2590

003
002
=002
=004
008
«003
=001
4210
=007
+002
002
000
=082
=006

=001 88
=009 L 1]
=009
=008
=001
*00d
“008
=010
«008
“0086
=008
=02s
=028
=030

" TECHNICAL DATA

waTon Tveg,,uot
PAYLOAD TYPE, . CHAPF
FUSE TYRE, L ELECTRICALLY ACTIVATED PYROTECHNIC
LAUNEHER SETTING, 088" AZINUTH 80,0° ELEVATION
RaDAR TYPE..mPS=]9 APOGLE 62.606 METERS

WIND SENSOR TYPE,.N,00% INCH § BANO COPPER CHAPF SENSOA rALL-IaTt..uuurNAL
TEMPERATURE SENSOR TYRE, . N
BEOUND EQUIPMENT T¥ Noky
REMARKE, . 44D=10 POWER FAlLURE,

|

MOTOR MERAFQAMANCE, (0000
PAYLOAD PERFORMANCE, 0000
ACTUBL FUSE DELAY TIME,,004 SEC

RADTOSONDE MANUFACTURER..BENDIX
TEMPERATUAE ELEMENT TYPE,,ROD THERMISTOR
PRESSUAE SENSCA TYPE..aNEROID
BROUND EQUIPMENT TYPE..0MO1A
WIND AT ROCKET LIUNCH.-GN 150DE0/094PS  au I!UDEIIOSH'! L6M L800EB/ 0enPs
288 140DEQ/OTHPS a0M 1a0DEAFQTHPS
BaLL1sSTIC vlun..unxuoun AZIMUTH  UNKNOWN MPS
THEAMODYNARTC AASE DATAL.PRESSURE Nody MBS
TEMPERATURE Neas ©
ALTITUDE Naka METERS

RADTOSONDE TYPE, 01680 Wel
SALLOON TYRE,,NEQPRENE
BALLOON S1ZE.410200 ORANS




RATURE ("C)
" A I
CNAE
EXAMETNET -1333 Legend
1969 ROCKET WA - - AAWIN: W KKN
" /e so@
e TiwrARd
©F (NE) «#—F— (5w) |
/- |
0% [ 'D
..
/, oy
- _::- |
< Tty
/ A
\ . |
~ I
N 7
1 N\ a
K F
. \\ |
E Ifa
% | |
; W
s | 4
N2 |
w0} \/
ix
e X
.Y |
PR
g // |
AT
el B
‘f, '.'
S ~ 1
| |
\® # ]
5 ! i
S |
4
< A |
{1 3 o
XD
x ® |
@
N o l
ol x|@
S |
. x
Tk 1
L1 d -
b |
a} [}
sk
18 o |x A
1S
WSL o " i A A i " i A P Hx 4 1 " i A i A i 1 i I A
40090 A0 7O 40 -30 40 -3 20 @ O 0 20 W 40 SO & T0 e %0

STATION NATAL  BRAZ.L
DATE: 29 MAY 1968
ROCKET TIME 13002

WIND SPEED(METERS SEC)

ROCKET MOTOR TYPE JUDLZ
PAYLOAD TYPE CHAFF
RADIOSONDE TYPE: 1680 MHZ



»

L] STATION NANE

82999 (CwAE) NATAL, SRAZIL
Love, 35%10' w

LAT, 05" 9s's

ROCHET wiINDS

FaLL AT
vEL

wes
[ 23]

MOTOR TYPE,,.JuUD!

PAYLOAD TYPE, CHAFF
FUSE TYPE.ELECTRICALL
LAUNGHER SETTING,.0%%

Ll ]
NeS

*011
“014
024
=021
017

wind
POLAR COMPONENTS

ROCKET OBSERVATION DATA

ROCKET LauweH

DATE JUNE 12, 1968 TimE 1502 T

RAWINSONDE RELEASE
DATE JUNE 12, 1968

PRESSURE

L]

1012.2
0805,0
0633.8
0492.0
0378,0
0286,8
021240
0154,0
0128,9
8109,7
9077.8
0055,
0040.0
0029.3

8013.0

TECHNICAL DATA

MOTQR PERFORMANCE,,0000
PAYLOAD PERFORMANCE..G000D

¥ ACTIVATED BYROTECHNIC ACTUSL FUSE DELAY TIME..098 3£C
AZIMUTH  The0"ELEVATION

RADAA TYPE,.MPS=19 APOGEE fas818 METERS
WIND SENSOR TYPL.,),00% INCH S BAND COPPER CMAFF SENSOR FALL=RATE,.NOMINAL
TEMPERA TURE SENSOR TYPE,.N.de

QROUND EAUIPMENT TYPE.uN. A,

REMARKS, NONE

RADIOSONDE MANUFACTURER, ,BENDIX

TEMRERATURE ELEMENT TYPE, . AQD THERMIS

PRESSUAT SENSOR TYPE..ANEROID
GROUND EQUIPMENT TYPE..GMD=1A

TIME 1201 2

RAvINSONDE

ALY
TENS

oF
METERS

aoo2
o200

ToR

POLAR

MPS  NeS

008 e00%
012 008
005 <205
ge8  «00)
013 011
0l0 =003
006 =006
412 =006
014 =009
018 =010
010 =00%
007 e80T
021 =80l
023 =002
031 =002
033 +00s
olé  epo2

RADIOSONDE TYPE..10e80 Ml
SaLL00N TYPL

wiND
COMPONENTS
ot ]

Eev

=081
-009
=001
«007
=004
=309
«000
o010
=011
«016
009
«000
=021
=423
=831
=03)
=01&

BALLOON SIZEss1s000 ORanS

WIND AT ROCKET LAUNCH. 8% 1SODEG/O0TMPS S 160DED/DENPS 1aM 1500E0/08%P8
40M 1a0DEQsQ9MPS

UNKNQWN MRS
Muko MBS

BALLISTIC WIND, UNKNOWN AZIMUTH
THERMODYNAMIC BASE CATA..PRESSURE

TEMPERATURE

ALTITUDE

Nedo €

Nehy METERS

SR bt

e

i A, BRI .
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1 s s el o L B N ke e e
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STATION NATAL ,BRAZIL
DATE. 12 JUN 1968
ROCKET TIME: 13022

A A A A A e
€0 40 © 0 20 30 40 0 W 0 80 W0 100
WIND SPEED (ME TERS/SEC) ROCKET MOTOR TYPE: JuDIZ
PAYLOAD TYPE: CHAFF
RADIOSONDE TYPE. 1680 MHZ




HIGH ALTITUDE METEOROLOGICAL DATA woc-a pom o)

el o 1

]
m;]i RAGE | c| im i METHOD WIND THERMODYNAMIC SPECIAL
v TIME DIFF [ 8 WO ToP |BOTTOM| TOP [BOTTOM TOP_|BOTTOM PRESS (MB)
["[e[s]a]s[e]7 DEDORZT B [oo]21[s2f 0 as]ac]a7|asfas]s0] 8! Ll
| 82598 } 24 E 1 Zooclose ok
MOBILE_STATIONS OMLY: LaT LONG
L | e 5155 35° 10
SOUNDING DATA (HEIGHT IN GEOMETRIC DECAMETERS)
“WIRD SPECIAL
FALL | TEMPERATURE SPEED|  SENSOR
ALTITUDE POLAR ‘COMPONENT ‘W YEL ";:::.E DEHSIT\" oF DATA
-5 E-w | N-§ E-w |(MP5) SOUND|
(DES) |eES) | (uP3) | upS) | owed) | apS) fER © | com A .
I00000E00DNDEREDEDD T [eafapo[an (28] M 51 c
088 -2 -23 - 7, ! 6BO -1 [4l.| 780 -1
5371 [092 ~46 3,6 g %90 -1 61,1 980 -
08 - = = 3,9 1,7 140 - l.; 064 +
4993 o082 | 20 [ -3 = = Tl L.y 790 - .1 140 #
| 4481 104 7 i’ - - 10, M +0 [21.7 262 +
4170 020 3 -3 = - 11, 21,7 533 +0 [3].) 412 +0
ages 1223 1 1 1 =13 3 +0 141, 971 +
a7 183 2 2 - 18, 5 5 +0 [6 128
161 3 3 - =23, l.} 915 +0 s‘. 536
3572 195 3 - 21,7 Lk +0 |71, i 800_+0
8 [ 225 - 29,9 s 898 m__z',_,_us_zn
:ﬁm}_,_zﬁs =29 81y 027 +0 1., 1501]
781251 | 1 i‘n 35,8 1.1 0986+) [1]., 6299+]
2923 | 274 14 -1 - 0 e 1 [20. 4 017741
2877 310 15 | -10 2 = %‘8*_5 h‘ 2%%:1 oy 204341
[ 2820 To46 | 16 | -11 = - 39,6 1 | 367141
2737 o087 | 211 -1 - = 45,1 1)1 B000+1 [21a | 779441
092 | 27 1 -2 =T 21, 0371+1 [3. 1 1790+1
291 | 20 0 -29 - 46,8 2.1 zzg.g:._ﬁ'. 46|
2475 Q92 12 } -3 - 50,2 21, 1 6534+ .y 1909+
32 3 =3 - 51,7 3y, 2220+1 |sl.y 12
21 -1 =2 =61,8 %1, 9
[ 2042 | 030 71 -6 =3 64,0 ol "
2000 | 360 4] -4 62,1 She
L1993 341 4 -4 1 60,4 54
1966 | 317 5] -4 k] =5 =t
1765 = = = 2 == =L
= = - - = =~
I=
-
r-
ke
| 6000 | 282 8 =5 86 54 I
[ sepp  [277 | 3 - 39 86 Ie
11 -3 100 Ie
L3200 |09 1 g1 - 100 9
5600 |08 29 -1 | = 105 e
5500 rg_s 3 -1 ] - 95 5
7 - 78 ;
43 3 | -43 L
| 5200 1092 | 38 1| - 80 e i
{5100 loso | 29 T T %g e 15
2 20 =1 v 1.
iﬁ ST o -3 | -12 13 T
4800 [ 097 ] T | -8 57 L] iy
4700|170 ] 4| -8 57 b I.
4600 | 092 9 0| -9 52 b X
4500 ] 1 1 =7 46 I, L
4400 6 -5 [ L | M
4300 4 -3 43 le I,
| 4200 T =1 38 i I
4100 |3 41 -3 2 37 1. o
4000 |31 4] -3 [ 34 L L
| 3900 [223 1 1 1 30 I i
| amo0  [221 1 1 1 28 4 N
[ 1700 [161 1 Al -1 26 . T,
{3600 162 3 3 =% 24 |8 1s
L1500 256 k| 1 3 22 [ ls
3400 |255 8 2 8 21 S I
[ 1300 [26% 8 1 8 19 - I
3200 263 6 1 & 16 L la
1100 1 11 4 11 15 I la
| 3000 254 | 12 4 12 14 Jo i
| 2900 | I =1 3 12 I T.
L2800 Josy [ 17 ] -3 [ -17 11 e la |
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HIGH ALTITUDE METEOROLOGICAL DATA

gmtion | oATe | criom
MUsBER [PV N0 [ ¥R [
2ia[afs [a]7 ]k @ o]ii[iz]Afia]iE

SOUNDING DATA CONSTANT PRESSURE LEVELS (HEIGHT IN GEOPOTENTIAL DECAMETERS)

TR WiND
COHRECTED TEMPERATURE SPEED|  SENSOR
ALTITWDE | _Cowmoseny COMPOMENT - : "‘IES:"E DEmSITY oF
-5 [ E-w | w8 | E-w " sum®  sowe
| mees) | qarsy | cups) pEdE: [N 0
oyt G o

i E::Frev'_‘g_-:u

RAWINSONDE OBSERWATYON {HEIGHT IN GEOPOTENTIAL DECAMETERS)

SFC TBOT 6 1 6 ] L) i SUPPLEMENTAL DATA
020: 2151 4 2 “BOS waton ALCAS Good
£
% praprhey - 8kt
|73t 1L The
1117 o seaton i
e e
Iy e BN =
18
PREX NN TYFE
T
A | ma
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s
- 2
[} )
— &1 4-42-'%
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1655 01 6] -6 = 2 93
3749 ﬂ!ﬁ‘» - 5 1

WOC-A FORM NO. A
Pl _al



400 -30 -0 7O 40 30 40 .30 -N0 0
Ll v L] L] v v v L L v
CMAL
EXAMETNET-i1838 Legand
ey
ROCHAY. M/ ____. RAWMIND. WA KXX
[ 7, [
e
IWE) ¢——r—n (S-W ) l

L. 5

0p
K
(]
g
E
T
E
R
s

0p-

-

0

o

-

o

1 S

(13

-

ah

-

P a I
m_:- A A i i i 3 i } i A I AL A

OO0 %0 80 -0 -840 -0 -40 ‘MW PO 10 D W 0 M 40 30 80 TO 80 100

STATION NATAL . BRAZIL WIND SPEED (ME TERS/SEC) ROCKET MOTOR TYPE. ARCAS

DATE 24 JUL 1968
SOCKET TIME 18027

PAYLOAD TYPE ARCASONDE
RADIOSONDE TYPE. 1680 MHZ




HIGH ALTITUDE METEOROLOGICAL L‘!ATA :’I:I_‘

N
f'ﬁTh N T_ﬂ“?_'"dlfs'riu?l_a‘{o NEGOD
R A (W || feaT) T Bee| w0 a (Bl ‘ﬂr"’*ua', Fiér!
T[‘i{sl'a ialrTe —Tu lic]i Il 3 fa [ [ie 7| [im ez iz 30131 [a2fis| <
-55 19 | Sey 68 ]
i .
L -
T ([ UL . R N I S S——
qmmn.. oMY | LAT LONG
PSR (NS A D (RS i .7 1L ., 52110
_ SOUNDING DATA (HEIGHT IN GEOMETRIC DECAMETERS) N
N WIND SPECIAL
e | POLAR COMPORENT e TEMPIRATINE | prcgsime oensiry  |SPEED b
" [on Tsreen! ®oE F-u w-s | E-w |NPS) o6 © | comwe (L) Guam® souwe s
() mvsi i) | wps) | oaps) | st 2 B i
[T[e[s[a]s - [7]2Ts [ T e )i 8 e e 7] D Iy o e 7 C
" gasl” [110 3 &E Ljat 783 +0_f2l 1 266 +0 |
P [T 0 -2 2.3 FRD 40 P di6 40
401k (043 | 37 -16_ = 056 +0 Jal. 0 043 4
2 -11,8 1 563 +0 [al.t 823 40
=15, 1 790 +0 I3l i D47 28 -
=127 5Ly 715 +0
2% * i)
2k, 108 +0
i, 9+
=23 J_H_mlﬂlﬂ
-30, Tih2+1
~21,8 M
-35,4 770
=359 1544%] —}-
k.5 1 0641
=404 _6570+1
<456 0978+1
~47.2 1551541
=53.4 2 11 1 876941 B
=34.1 s | TSI
=54, 7 AL GAETHT BT 383l
~50.7 4 L 5867+1 [T,y SE7041
-58,3 41,3 0200+1 1.3 5723+]
day is I - -
1 e
| bh- e
T T e aie i | b
Ie )
1 5 (X3 % I —
3 T 95 i 5
ﬁ%g_ﬂ ? g 19 G ‘1'2 BE 5 2
00 1225 1235 | T 51 1A ey
__”‘%iba—:: P Y 10 & L 4
5300|187 | 9 9 i 80 N A
200 Jo7s | 7 =2 |- I [T
50 -9 -1 7 e |5
56 -11 -1 [ I |7 1
| 4900 065 -10 -2 Y R W
4800 080 3 - & ~2 61 I i
4700 097 5 2 -15 59 I, Is .
V60X 198 =10 56 I 1s
4500|108 -10 45 1 .
| 4400 1111 - 44 I N
—4300__[102 2 = %] 2 I,
4200 loe3 [ 9 | - - 4l b iz
0 7 0 3 W § < e
T e Is i
Eagn 032 121 ~18 =11 & P
_A800 620 117 -16 - S {"
|27 11 =2 = 9 L .
T 0 VO : : it
_3.‘:_{)_3 096 7 1 = 4 (2 lal
(3500 1164 1 5 E] = I, i
3300 {230 | 5 3 4 19 T #
| 1200 0 5 19 e 5
_J.lgg_ 1 3 7 i It
30 5 5 [ g T |
| 2900 2 g Ly I
| 2800 1304 2 =2 2 ls s
3700|058 | 8 I i) ;
| 2600 losy 123 0 -2 10 E-T Ix.
| 34 - ~34 ] H la it (—
48— 18 3 ] I ot
(5306|092 135 -3 7 1 it
200 1095 =2 6 'y I
[ 2100 [099 116 2 -16 3 e el




HIGH ALTITUDE METEOROLOGICAL DATA e —

SN T ___ SENSOR o 5 QUESTIONABLE DATA LAYERS
RomER 55 T 7] ey 1o g o el TP s M
[12[*]<]s & [@ afit [izi3i4]is 1] i7 [ia Jia pof2 i[e2|esfeafesize o7 [zafze]B0] 31 [a2[sa|aaos as]ar o0 [ow jac]ai az]
-$2589. P 1
_WOMILE STATIONS ONLY:
SOUNDING DATA (HEWGHT IN GEOMETRIC DECAMETERS)
E—— SPECIAL
TEMPERATURE SPEED SENSOR
aurrung | POLAR COMPONENT CONRECTEY i I"Iﬂl!m' D.BINT\' - DATA
DR (SPEED| N-3 E-W ] -w | IMPS) GM/M SOUND
eS) eS| (e | aps) | owes) | o BER £ | cow i .
|t12]s[«]s [T ]a |w]io]ii [m]is]ia]is |w]i7[is]ie aofzi 3] 3 —
2 1 -4 - =t 15
5 -5 = - I,
10 1 -6 - 18 I,
;A 1.
e I l 3
SELERER & = g [
RN . l=}
e e s e
el A =
- o e
r —t e i
; -
" 173
o f
I LA
Yy .
7 .
‘h_ i=
L 7
e 1,
j= .
M o
'! 3
L o
ls
Jo "
= .
I
I= s
ll 2
I Ia
k Ie
Je -
Jo T!
5 le
14 I
ls e
I I

I I
I' !.
— — e . Je
[ I :.
B - I L
- ] 4 .
- I‘
— L 5
S| SR k b
== l-’ s
SO~ S— s Ja
{ . |5 Ia
SR — S L I
= Is ja
= e i
e Is lal




n00O00R00EN0O0DN

HIGH ALTITUDE METEOROLOGICAL DATA

SOUNDING DATA CONSTANT PRESSURE LEVELS

“WIND
ALTITUDE | POLAR ROMEEONERT COMPONIRT
W-5 | E-W
s) | e
1M ',._ ";E& e
3]
—19 .
1

=

(HEIGHT (N GEQOPOTENTIAL DECAMETCRS)

= -10

TCRPERA) URE

WDC-A FORM NO. A

Pow I D

cewsity  [SPHED)

oF
5 OUND

b

-
B8 A4 ) it
107 = A
RAWINSONDE OBSERWATION (HEIG
(1301 6 Y=
1 -
'_mﬂ_. q =4
:m: 1=
i
1 -
P T B mns
(2500 (093 | 37 :;; vasan T RAOI PRI
9% - 2 | eATE AKE DT GORRECT
7
ﬁ:ﬁ - L,;_ws 50 Ker
(34500 | 11 - 1
%E ] I |-§
16 00 | 8 1 -3




<100 <90 -80 -TO -0 -80 -40 -30 - RO
[ ] v T T T v T T Ll T T L] T
EIMI%-ISH
1969 Lagend
RAWIN: N/ KX R ROCKRET MB . _ ..
w80 [ 7, R,
TEwrAAA T e
*r (N-E) S—T—> (5-W)
[ 8
b -
B
\\‘x -’/
I,
’
4
sof J‘f
K
! Y
L *y
° \ .
] 1 ~
E
T \ pes®
[ 4 4
s
ol e
1
._‘J
k- ls
—
/.-’ L]
€
L]
\‘—-‘-
[ ] A
A
X
L] Ak
a A
L
L
A
7 |
| 4
L]
IA
A
[
WEL Y i L i i i i i A A i i i L i L i l A
“I00-90 -80 -TO -60 -30 -40 -30 -20 -0 O W0 20 30 40 SO 0 TO 8O PO 0O
STATION_NA TAL ,BRAZIL WIND SPEED( ME TERS /SEC) PAYLOAD TYPE.ARCASONDE

TEMPERATURE (*C)
I T ]

ROCKE'T Ve 18192

ROCKET MOTOR TYPE.ARCAS RADIOSONDE TYPE: ARCASONDE

RADIOSONDE TYPE. 1680 MHZ




{GMT)
isfi4fisfis]i7[i8]re

HIGH ALTITUDE METEOROLOGICAL DATA

‘WOC-A FORM WO. |
Poge—l ot 10

n
polos eilcl-62

[

DATA (HEGHT IN GEOMETRIC DECAMETERS)

——

1617

£-w
(MPS)

-

18
27

15

s

S EE N

bs b

R B ol

&

|
K

...
B E
fad i =

o

PR

e ol .

g

~

E

=

L

TILE B
jh a o b o

EH

;

s

et L 13 b= b b | |infenfn o [ 2

1
A
I~ Lo
3

=17

-

=23

=22

=21

=16

e

=11

B

aﬂ;uﬂlﬂﬁl' il {1 b et s

ol ol 0 1

3 o S Ol Ol O O e

FREBREE

CERREE R

b |

rafials po

EEEERERRER

=

k

B

o
hn
= =

-
MNO@U"‘JKO\BJ‘DF‘U‘BN-‘NAUIG

e e

oo e o i o ol P e e

EBEBESERLEEER

el
(5] = B &}




HIGH ALTITUDE METEOROLOGICAL DATA

o [ [up
1[e]s]a]s ja]7 [a]s[o]niz]m]a]is
SOUNDING DATA CONSTANT PRESSURE LEVELS (HEIGHT IN GEOPOTENTIAL DECAMETERS)
. SPECIAI
POLAR COMPONENT CORRECTED TEMPERAT URE SPEED| EIS(ML
ALTITUDE COMPONENT FRESTRE DENSITY oF DATA
DIR [SPEED| N-S | E-W | N-5 | E-w eun'  |sowo| . .
(DEG) | (MPS) | (MPS) | (MPS) | (MPS) | [MPS)
(VR[S [ (a7 [®|® [ iz ]isTieis [ ]iv [ia) [31}z2fsn 7] )
| 2067 1102.1 18 4 -18 1944+ 1
3 121 =13 P T [ deo 836041 ¢ 1 L ]
2654 189 1 kY __in_ x.?;;a;: : I
18 2 1!
jﬁijﬂi 33 1 3 1. 103114 1
1659 (263 [ 21 10 1 .26 + D
4039 [0RS | 3 [y -3 . + g_‘
(R T 14 ) S— +
q17 ]nn n fas a0 2273 + 0
1 A
RAWINSONDE OBSERVATION (MEIGHT IN GEOPOTENTIAL DECAMETERS)
110 3 -8 SUPPLEMENTAL DATA
2 1 El =1 aron p— %
:gﬂ 1 [ - “%_
0600 52 5 4 -2 mnoatt YR _MPS=19.
| afoo 111 [2 11 2 n-'-___u"_
11 1 11 WD SENOR
'lg e 10 TEwe sEmson T
S .
: = g RADIOSOROT TVRE E
11 | =10 boepesiit ey 7 2
k] =Z3 BALLOON Suii s
3 2 =22 OUND EuUIE
105 8 2 b:| REMARKE
Q16 x .3
T 10
s 13 1 13
| 3400 1268 N7 1 17
1580 791 [T F 3% 17|
3492 D25 N2 2 22
—y
1
H
T

WDC-A FORM NO.__JA

pose 2 ot l0



TEMPERATURE('C)
v L

00 90 <80 70 <40 30 -40 -30
T L 4 T T T T T T T T
CNAE
EXAMETNET -1538 Lagwng
1969 ROCKET WA .... RAWIN. WA XXX
e (4 0B6
TEMP TEwr AAA
o (N-E) *—a— (5-W) I
ol |
0 ".--—-. I--.
K ~ -
| ., ]
. =
5 4 i
M h ~
E b A
1 ) -
E i ”~
: ()
}./
-«
F 4 Y
M
[~
B3
P
x L]
k(< ®
‘\
n_J/r:
L4
o} i l\l:}
h
s
i :
&
T~
\ n
)
2o} \'{‘ f
¥
x A
I o é i
] a
o 'y
104 ] 'y l
HE
(13 'y
h
o o x A
e
o a x A
18
- L} L a
“IL.:- A i i i A ' A A A s A A A A A A l
©0 30 -80 -0 -60 -%0 -40 -30 -20 10 O 1 20 30 40 30 80 70 80 90 100
STATION NATAL BRAZIL WIND SPEED(ME TERS/SEC) ROCKET MOTOR TYPE: ARCAS
DATE. 16 OCT. 1968 PAYLOAD TYPE ARCASONDE

ROCKET TIME: 1314Z

RADIOSONDE TYPE® I6B0MHI




HIGH ALTITUDE METEOROLOGICAL DATA g o 1

v ¢ i1
WETHOD THERMODYNAMIC SPECIAL
{6MT) o Al e BOTTOM| TOP |BOTTOM ToOP PRESS
v]e[s]a]s a7 [a]® [i0]n [iz]is]ia]is|i6]i7]e]m B0 1] 3 %) 81 & n
| S i 1 20ola h
L 1 1
MOBILE_STATIONS ONLY: LAT LONG
[ S G I LU H
SOUNDING DATA (HENGHT IN GEOMETRIC DECAMETERS)
WIND SPEGIAL
CORRECTED TEMPERATURE SENSOR
T POLAR COMPONENT = w— ru‘::ﬂ: DATA
N5 £w | u-s E-w JiPs)
(DES) [MPS) | (MPE) | (MPS) | mePS) | (MPS) DEs © | come N n
1Ja[s]a]s |7 [ [ [m[B]w]se] ]
| 5995 | 25 -3 - 9,1 2
5512 063 | 17 - = = 4,7 by
5540 [ o071 | 12 - -1 5.5 3,
5084 | 026 | 1 -1 = b 7.
a7 ong "2 = _14'2 s'll'
| 4621 | 2 o
086 - -1 -39 o
4197 | 087 - =30 - 3.6 I,
| 4026 1 090 | 26 0 =3 =
3935 1092 | 36 T 1. 3k
2898 | 093 | 13 0 = 17, kTN
3679 337 | o8 = =25, ife
3344 | 2521 18 1 -28 te
3246 | 256 | 23 [ 2 =34, et
5 ] = 21 =34, M
300831 11 = i S e
2 1: = 1 =39, H
217 3 - 43 Liay
255 240 | O VI ]
252 0 -46,2 FISH
| 2448 | 110 zlg 5 -1 _‘-43 g z%.’
0 | -22 9, 2],
—336 ‘E‘B 1] 1] -2 =50,7 7]}
2310 | o83 | 78 -~ & | -28 —58,2 3.1 3077+
2
:
000 | 273 | 21 =1 Z 100 Je
5900 | 022 | o -711 -3 111 &
| 5800 1061 1 19 = =1 111 1N
[ son | 058 [ 23 -1 -15 95 L
L1 17 - - 9 b
—mﬂﬁ% N T 1% .
14 = 14 T7 -
5300 | 066 | 11 -5 -10 i) k. o
5200 | 049 | 09 -6 | -7 B0 1 B
ga& 9 1 1] -10 | - T4 b 1
9 | 13 =13 -2 69 1, e
| 4900 1 256 -10 67 L Ia
| 4800 | 004 | 08 -8 [1] je .
700 | 017 | 10 -0 ] -3 59 = I
| 4600 | 12 = = 51 - le
500 | 059 | 06 —3] -5 (1] Lk ls
| 4400 | 051 ] 07 R L 48 L Is.
8 =5 -18 4 e ja.
00 | 087 | 30 - =3 40 % 1
00 | 090 = 38 1. Iy
4000 01 - i% I I,
3900 092 1] -13 e k
m2la 11 -3 29 5
| 3700 l3s0/ 03 8 %g 18 =
3600 | 305 | 07 -5 L i
9 | 09 2 F1 T
"“% “‘ﬁ 15 5 37 ,lI T
| 3300 | 253 | 20 [ 19 20 A I
| 3200 25 25 24 30 L la
100 | 271 | 23 23 N I
|3000 | 28 J =3 19 6 e Jo
2900 | 3 =Y 14 H N
2800 | 30 0 - I I
2700 | 299 | 03 =2 12 L I
L__mzﬁ?? 30 =3 4 11 Jo b
136 | 08 [ -5 10 I Y
2400 | 089 | 22 0] -22 [] b HH




af {ELT 3
. I O i

5%
SOUNDING DATA (HEIGHT IN G TOMETRIC DECAMETERS)
WIHD - L; |
COMPONLNT 1. | TEMPERATURE PRESSURE DENSIT SPEED
acrrupe | PR vEL y OF DATA
DR ] uS | FW | 58 | E-w |0S) ey oM 5o ]
e [ o] o | owes) | ewmy | s bE%-C | U I
[TIEL L T e o[ la ] s ....E@,_[-_Fy—ﬁ & L o o o R
2377 | osy | 23 = e 7 = 1. )
00 | =2 ] -2 . [ 7 1 N
T '_WLJ_.L'S.L-‘_ TS e 5 . e
2000 2 [ 1 A S ) 1 L . ]
[ 19001304 1 03 ) U 5 g . -
18 | 03 5 0 5 e i
: E :l SRR—
s ]'.‘ll' —
5 et o
(PP ke
¥ L } — -
T: I ¥ = "
:‘ =
ki b ¢
:.' i |
L A 1
L e
I I= —_—
. I 1- L
t a |
I 1, ; il
= ' ," 4
= " B
ll r f ]
L 3 N S |
b ) :
e .
Is 4
= 8 _ -
= s —
I : .
| s L
e - A
. L el ]
. 1, e o
15 1s 4 2l
e 1= i
k # [
% A
1,
N L
& Ja
[- i= "]
1 4 )
le 1
J= £ ks )
- A |
L i
b Is ]
= e {
° Ia s
I, I §
N ja :
b jo %
s j  —
" 8 —




HIGH ALTITUDE METEOROLOGICAL DATA i it el

Pag=_of

Surion OATE ié’?:"’
r[3]a]s :ﬁl:ll:].ﬂi%lu e

SOUNDING DATA CONSTANT PRESSURE LEVELS (MEIGHT IN GEOPOTENTIAL DECAMETERS)

POLAR u:wou:n CORRECTED TEMPERATURE | poEssune seero|  SENson
ALTITUDE COMPONENT " DENSITY oF DATA
IR |SPEED| M- = = [ cua® SOuRD
o3| oues) | ues) | ues) | ns) S C: | oo, e [
DOOCO0B0O00 14 1 81 -
- 078] 1 E -1 -6 s
an2—Toail Sl =2 =54 {6611
- - i +.
Ul z =4 R 1)
i S 251115 =29, N g%ﬁ? +m
n% i o % 100 30!
- a58[ 09 [ -2 [ ] =203 g ?%qg
: 1

RAWINSONDE OBSERWATION (HEIGHT IN GEOPOTENTIAL DECAMETERS)

. = 29 SUPPLEMENTAL DATA
0200 0; 1 =1 1"3:5 movon

110 RN T = L3 asgen ree_H18 &

Ao | R Y ;ﬁ &F AZ nl.-n.lj_
202103 : AT o
| ] JL hE = ,_—-égd} LI —

& = - 2 oy T —
; = = L asomo ive /€10 L. -
5 S = mvu W TR
5T == =5 35+ wmous e 27
=2 =74 2?5
17 =2 I %3 i1
: =
18 L] (3!
3511 W=7 =) 6]
[ases [2s0fn T4 1 13 B 1 —3E0

L4l




TEMPERATURE (*C)
(§0 10 0 10

DATE: I3 NOV. 1968
ROCKET TIME I3 302

” e 5
CNAE
EXAMETNET- 1838
1949 Legend
ROCKET B - o RAwe: WS XKN
v @
Ter AAA
o (N-E) &—a—p (3-W)
o ——
r"’ﬂ
/
‘\
N
A
x wh €\
a U
P
L
E
g /%
s ~ i
‘\
o}
~
\\'.\l
¢
\‘!‘i‘"
H ~
X .
= }&
w| of
y
{
= 1
i <
= \ “ A
* &:‘ X A
\h
=) x a4
L | A
[ ] A
- A
L] x A
o ox A
X ® A l
x 8 A
m|x |.
a § A
WS i A i i i A i i i i i i i A i i M " A I A
4080 40 TO 40 -30 40 30 40 W0 O 0 PO 3 40 30 40 70 80 80 100
STATION NATAL .BRAZIL WIND S PEE D { ME TERS/SEC) ROCKET MOTOR TYPE. ARCAS

PAYLOAD TYPE . ARCASONDE
RADIOSOMDE TYPE: 16 BOMHZ



HIGH ALTITUDE METEOROLOGICAL DATA ot et 0

ro_ Lt 12
[ T __[oBSTME[ RAOD | n METHOD WiND SPECIAL
__IIIMER n?v MO [V | (GMT) DIFF| A B WO [TEMF| TOP |DOTTOM| TOP [ROTTOM TOP
1 ili 4|sle|T|a|® po|n|i2 lliH (18 18|17 |In { A 3 ﬁ;ﬁﬁ 41 7!
87599 wEE' | | el I Q 2
L[ | _|
MOPILE STATIONS ONLY: LAT | LOMG |
( | H
SOUNDING DATA (HEOGHT IN GEDMETRIC DECAMETERS)
ORRECTED | FALL | TEMPERATURE [ ooeceime
e || cowaent | G|t -
om [sEvD| N-5 E-W | N-§ E-W
(pEG) |wes) | wes) | taes) | wes) | ues) UEE-C. J; COMk .
I000B0EBR00NEEY0CEHOREH £l e l o
5700 3¢1] 30 | -16 | 2% 1.1 3. 170 1|4
5596 o471 17 1 12 _1-17 2, 3.y 600 = 1 ]-
| 5118 0B85 | 97 =10 [-9 -5 61y 520 =1 |
4993 o078 84 | -18 [-03 -1, 7l 610 = 1 |
[ 4873 T opo ) 86 | -17 |-86 = 1. 19 030 - 1
0791 30 =6 1-29 =35.3 g 695 + 0
[ 3423 yzal 21 -3 T g =15.2 et 207 + 0 i
112 283 15 1 -3 134 4.2 0l R g
3002 281] 18 1R |-5 =41.0 Vepiszo +3 [10e pa24 4+ 1
853 8] 13 [ -6 | 12 =42.2 1l j03nh 4 1 J2l 0825 & o
[ 2740 | 280 = 5 49§ 10 16775 4 1 |25 GLad £ 8
2630 | 022 e 59,5 14219991 + 1 [1le na2g 4 1
2576 063 = -52,5 20,1677 + VAL 4GV 12
2524 083 - 49,3 2213467 + 1 13, $ney -1
[ 2390 0741 1i = =15 =50.3 20, 8806 + 1 [4]. X3
171 = =18 =56.1 20= 39891 + 1 4= PALL & §
| 2300 | 079] 2 - =26 =541 H + 1
277 082 -4 |-26 —-63.7 :ﬂum + Y7 + 1
137 092 24 " "
| 2012 | 092 o -2 | L e
7960 | o72] Al -2 -8 Ly I
| 1899 o6 & | -2 I-3 L. Ie -
829 291 5 -2 -5 o 1s
1737 Je |= =
1700 1 ls N .
l1 LS -y -
L g1 e 1
le SN
je AH e 5
| s700° [ 303 ] 30 |-16 25 16 i REEREE
[Ts600 [oar | 17 [-12 | -2 86 + o =
| 5500 078 | 46 [ -10 =45 L T i P f
5400 | 071 62 | -20 | -59 100 i =
| s300 | oe3| 83 [ -12 —82 84 e 8
s200 | oAg |05 |- 5 |-10% 77 | I
| 5100 | o851 96 }-10 1- 95 74 Joy s
| 5000 079 | 83 | -18 -82 [ "
| 4900 078] 88 | -20 -86 69 'T. e
-15 69 5 la s
08 U L 2
| 4600 1 085| 84 |- 9 -89 59 e &
| 4500 | o089 ] 79 |- 3 -19 53 " T
| 4400 093 | 65 4 =65 e I,
| 4300 | 095 ] 51 4 -50 47 I, I
| 4200 091 | 45 1 =43 43 le. Jo
4100 | 091 40 2 =40 40 A 1
| soon | 091 | 33 1 =13 16 o =
3900 ag3 | 31 -4 =30 I L8
[ aano (0280 20 -6 -29 32 s I
3700 r_m;_ 73 l-a —21 22 L 1.
1600 087 1 18 [ -1 =1 27 - s
3500 092 | 11 0 -1 26 L A
3400 13 6 4 - 23 1 i
3300 22 7 5 5 22 [N L®
| 3200 266 | 11 1 11 19 = s
3100 16 | -3 16 19 5 .
| 000 | 287 ] 18 |- 5 17 17 L. 5
2900 16 | -5 15 16 Je ls
| 2800 | A 1-2 8 11 I la
| 2700 217 ] 2 0 F] 11 i b
[ 2600 psz | 1 1-1 -1 10 l. o
(2500 Jos9| 21 o [-2 9 I 1
(2400 o072 015 1-5 -14 9 e ol
| 230 | ope 27 |- 5 =26 8 e HH
2200 logz 1 28 1.1 a?B 8 Is |




Poge 2ot 12

HIGH ALTITUDE METEOROLOGICAL DATA

RA0B
|THE DIFF |

LAT

DS TME
(T}

(¥R |

K

SPECAL
SENSOR
DATA

ot ot ol

la
Je
le
la

Is
s
Js.
Is

56
2316

1000000 DNEERDORDO

STATIONS OMLY'

SOUNDING DATA (HEXGHT i GEDMETRIC DECAMETERS)
WIND

e




e

HIGH ALTITUDE METEOROLOGICAL DATA

SOUNDING DATA CONSTANT PRESSURE LEVELS

(HEIGHT IN GEQPOTENTIAL DECAMETERS)

SPECIAL
ariuoe | Pouan | cowsowewt | CORRECTED TEMPERATINE| pmessume | oewsiy [SPEED|  SENSOR
| O [SEED| W-S | E-W | W-8 | E-w [ Gun®  [soumo
o£ei | wrs) | eps) | Mes) | wes) | (ues) L e & l 2
V als [s]v [a s [ jiafia i 1 o st fsafsa]
3| aagl17 0| =17 - 66,1 4,106 00= 18, 15019 + 1
2362 0701 26 | -9 ~24 = 49,9 71,00 71047320 + 1
2629 [osaf 3 [ -2 1o2 Ea5.7 sl 1o e 0¥ 0l3l, 0064 + 1
| 3084 | 2861 16 | - 4 15 L 44.9 alio oo+ oll,Ts498 4 1
127 1 7 2 L 39.1 3l o +ol3l. 0132 + 1
|.A555 | 0904 15 ] =15 b 35 7 sl,®oo+0l7l.; 215 + n
B [088T32 [-1 -39 EA0.h T, 10004 ol4l, 355 + 0
4 091l a5 |1 | 4% 22,1 11,0004 3|21, BOT + 0
4732 5 {18 | -84 4 ®), 000+ 13,1309 4+ 0
il S.le 0 0 4 4] I,
sl.Teoo+v] I,
RAWINSONDE OBSERVATION [MEIGHT IN GEOPOTENTIAL DECAMETERS)
120 3 . | SUSPLEMENTAL DATA
| 0200 1 111 X 3 = ARCas  powosn G000
jf&:: § o 429 e
£ u a vl 7 -
[ 0BOO__ | 240 11 1 1 a 126 by .j_,,’“""x“'—
10 1 5 9 E |—285 we sws0n fRL—
dﬂ_ 230717 T4y C 211 mmﬂ&%ﬁﬂ
|-1400 1 258122 | 5 2 152 SPEC SENSOR
160813881 13 . 1
50,5 e 1 |-—“
G T T - e,
| 2200 | 0381 30 = 3 saLLOON mzE s
2400 T 064 |23 Fig {21 sncus e L34 0
(2600 To62[ 5 F2_ [-4 REARRS
H
1 [289[z3 1 9 7L 3
2667 336103 £ 3 1 ﬂi 1940
=TIES —



g:mqmtor"’;

CNAE
E XAMETNET- 538
1969
(NE) —F—>
b p—
— — %—_
- <«
— ” ‘\\
~ P
( {
. “‘\
~ M
\'\ r
N i
N 3
X A
L
~ \
N
NG
I
Pa¥
A N
]
W,
> 4

MSLT60 90 -80 0 80 -80-40 -30 -20

STATION: NATAL,BRAZIL

DATE: I8 DEC. 1968
ROCKET TIME: 15002

WIND SPEED(METERS/SEC)

(s-w)

-;ﬂ-_'n;—llﬂ -?‘ﬂ -&0 '“*'“EWAWE Eg

“Legend
ROGKET NS _—___ RAWIN N/§ XXX
] E/ny oma
TEMP —— VY

o |

|
l
|
' l
|
|

R ! A
80 70 80 90 100

ROCKET MOTOR TYPE: ARGAS
PAYLOAD TYPE: ARGASONDE
RADIOSONDE TYPE: 1680 MHZ

40 30



T WETHOD. THERMODYMAMIC SPECIAL
) ToM| TOP |BOTTOM TOP _[BOTTOM
QEOEEDD |s2[sa[saf3s oef ] Jasjael 0]
0169 | 1635 |
ROBILE STATIONS ONLY! LAT LONG
[&__T‘—I'_T'““' H 1
SOUNDING DATA (HEJGHT IN GEOMETRIC DECAMETERS)
D e o] SPEGAL
aunmooe | POUAR COMPONENT comnECTED g TEMPERATURE |  porgsuRe DEnsiTY | SPEED w
O |SFEED| N-3 EW | N8 E-w | INPS) (M8} M SOUND |
(DES) |(MPS) | (MPS) |um: Mes) | (mps) DEG C | CORR A
III!B!QII ?I_._'Flwlllllllﬂil 18IT|18 W 21 i 3] El
034 | 074 -0N8§ -073 N5 =00 1 862 + 0 B A0 + 0 1327
03987 | 091|038 | opi_ | -038 . -n22 3,,007 +0 fl. 1314 + 0318
| 1121016 | one | -015 -025 41,7697 + 0 K1\ 651 + 0 |316
03529 [ 1131 0¥2 [ 005 | -011 1505 + 0 P 1025 + 0 |3L4
03397 | 10405 | oot | -nas pz21_ | -026 (870 + 0_P). 797 « 0 (315
401 007 005 =00. 020 =032 B 307 + Jop 213 + 311
33 | 2751 ank | _ond 04 i =535 111599 * a1 626 + 1 ]309
02947 | 347] 006 | -00K 001 j015 ~039 11763 ¥ 1o 1 B98 + 1 |307
02786 53 | 706 | -0 o —040 . 1590 + T &0 + 06
| 0E6 | 006 | -00 ~005 6 =052 [ 1940 + .UT!%+ 98
g;%n 198 | 008 | 00, = 05T PALEL Lt JIB ¥ 799
7] 096007 | 00 —an7 008 | =059 L1921 + 1 Jil., 798 + 1 [ 293
02292 | oaalo17 | o -017 ooy | -0s7 [:'_:.. 396 + 1 [5la, 587 + 1 |295
(022681 osslore L -no —017 Enz 3 31525 + 1 B |, 902 + 1 {200
022001 pai] 928 1 ~00 —021 07 1 31,1920 + 1 |, 5oL + 1 1792
02176 ag 021 | —00 —021 07 | Je
| 086 | 020 | -o0 038 0€ ! =
2 10861700 | =00 %68 ey g
02057 | 086} 017 | -001 =012 3 t
0A5 | 015 | -noz | 015 1 % 7
GAZ[ 00 | -noz | —010 5 = :
!- |3
LTI TR0 R L] 143 1 l. WS
2691 029 | -00 027 125 I. i3
328 [} 01 125 b T,
346 ] 023 02 e P :
-0 —0n4& 105
03700166k =0k | —013 05 £ z
05600 92 | 019 001 -019 111 o K i
&?ﬁ a8l 019 [ -001 | -019 1T L =
079 [—005 =072 9T =
05300 | os1] 029 | -005 —029 e el
[ 092030 | oo1 | -03 080 1= g
05100 | 091 046 | 001 | 04 I A
| 05000 | 089 -001 | -058 D74 I [
| 04900 | 086 =005 ~07 069 N I
04A0D0 | 084 —008 | -070 i Iy
_Bﬂgs_ ﬁi Bﬁ 073 | -078 061 L e
=014 | -074 e i
[ 04500 | 079 079 | -015 | -077 = *
gisgm ogllors | -012 | -075 049 1A I,
300 | 084] 069 | -00 -069 = T, 98B + 0 P 1 572 F 01126
04200 | 081 055 | -003 | -055 040 | —01 711261 + 0 [, ! DI4 + 0 | 323
7 047 1035 —01 214577 + 0 B, 1 488 + 01320
—O4ho0-10aR 1038 | =001 —-0% B LT T R EAL)
03900 | 094 028 | 0o =0 035 | -023 T 1368 + 0 K1 | 703 + 0 317
105/ 016 | oo =0 032 | -023 31,1855 + 0 [51,, 426 + D | 317
03700 | 111[ 014 | 00 =013 = %, (R1& + 0 |51, 217+ 0 [ 317
112 8 =017 029 026 5..1058 + 0 [ 1148 + 0§ [ 315
03500 | 112010 )04 =010 st tam =0 B 27 s 034
3400 | 098 | 006 0 ~006 020 | -026 (611656 + 0 P, 560 + 0 |35
3_% 11| 00 00 -003 020 -029 713638 + 0 11, 1088 + 1 [31I3
32 59 [ 00; 00 =001 =033 & TO M1, T266 + T [HI
100 36 | 004 00 003 018 -034 17,7012 + .1 485 + 1 1310
03000 | 300 004 | -002 004 | 016 | -037 11166 + .| 717 + 1 | 308
07900 | |0o6 | -po6 | - -039 1] 1347 + la] 009 + 1130
02800 | 050 | 006 | -004 | -006 0 —040 1 1557 + 1.1 342 + 1 |30
02700 | 076005 | =001 | -005 0 -048 1. 1804 + 1.1 725 + 1 130
| 02600 | oag| po7 000 | -0o 0 -052 2010 + 1 29|
p2500 | 100 ] 014 { 002 | -0l 009 | 057 L8 + 1 [ 70
gﬁ% 097 | 00! lm% =004 008 -056 121854 + b 296
035 016 00| =01 0as =057 137, 1381+ 5




HIGH ALTITUDE METEOROLOGICAL DATA T g

ENSOI conre QUESTICRABLE DATALAYERS |
b .7 lspecl R THERMODYNAMIC SPECIAL e MOD D
[FYPE[ _TOP | BOTTOM |T"PEp [ [PRESS (MB1[ TEMP |
00000 00COBEEDD 1819 B0 [21[22[e8]ea; iapelad e '*"'""""""EIEEIEEEE
125991) 15 69 | 1635 | -202 | T0Z] 010 9 20 0 18
WOBILE STATIONS ONLY: AT | Lon_n'c;q
| i | g | H
SOUNDING DATA (HEGHT IN GEOMETRIC DECAMETERS)
1] E SPECIAL
€T FALL | TEMPERATURE SPEED|  SENSOR
o POLAR COMPOMENT i LT ey plrlmnl n::::"r ps ey
DR |SPEED| N-5 E-W N-5 E-w |(MPS) SOUND
IDEG) |(MPS) | (MPS) | (MPS) | MPS) | (MPS) ke £ | ooaw A 8
1z ‘ll.lll!l'ﬁ;‘ul&ﬂl‘l‘ﬁlflln 21 D3 3 [r2[3a[a 3a]3e]57 ol a1 Tealarae) 51 7 Cl
'J'-‘l'}ﬁé—_]‘ o7 [ ~ORL Jt'wzlhﬁf ST 506 = T[ 277 |
2100| 0B&| 019 [ -nol | -o19 0% 1 I
015] 014 | -ono1 =014 005 15!
1] 010 [ - -0 005 e |
_‘Hg T 05 =i
+
— o |
i s |
2l
.
-
fat
B [
& lo
= ks ls
1. Je
Iy =
'-
l-
lv
L
L1 Lo
Iy L
Je le
ja 3
: i
e je i
I, il
le LAH
I |
: :
B i i
fa N
1= .
la
=y .
o n
{=+
LI 03
L i
I} I
I= 3
= '-
T 1.
Ly ls
| i |s
=4 It}
4 }
.y 8
L] I,
o | T,
!.E IF
44 la
I‘ } J= ]
Ly HEH
I I
I T,
i3 1
— . I
ls I
I a
3 ja
L } M
bt i
by 3
4 ey
o | lal




HIGH ALTITUDE METEOROLOGICAL DATA

R

SOUNDING DATA CONSTANT PRESSURE LEVELS (HEIGHT IN GEOPOTENTIAL DECAMETERS)

=R

&

1

"

1

WIRD SPECIAL
aLTiTupe | POLAR coupouENT | OO bl Y Lor “ana
iR |SPEED| M-S | E- par ] Gune®
ey (qups) | owes) | oups) | e | (ues) o e L e
DOO000000 Cl Ll (. 81 1]
s poe=if 47
| o= 7
07507 | 05 =58 Al s e e T T ol
= - jel, oo o4 23], +
W‘mﬁ%‘% £ e rag o
[ O 13 ;.); ;4% sl o+ of7l, [ 138 + 01315
_ 002 | ~ = Ty [ 1 + 309
(242 [ 006 | 0031 005 - f T :%E'Ti'zm
26 004 | -007 -05]1 1) 0+ 13,1173 + 1299
368 | -002 [-015 = s.io 00+ 11,103) + ]
:gimg | 1069 | Eﬁﬁ —017 —066 [l.To oo+ BL.T406 + 11780
RAW OBSERVATION (HEIGHT IN GEOPOTENTIAL DECAMETERS)
[[0344 [a006 o]
3
(07652 ‘{ 0019 10
SRR L Rramm ]
LR o]
] 0925
004
]
[OTUES [ 087 ] 1
(088 )]
85| L 0]
5 LLE 7
| 0182 7
L] 1
RULI 8894
DSt s
K rﬁ? 2'.9'] iﬁg:l"
(T077 ] 1
["O0REE 1
757 3
S5 1

WDGC-A FORM NO.—JA
L I I



TEMPE RATURE*'C\
o w0

=100 50 40 80 40 <30 -20 W » @
L] T T T T T T T T T T
CNAE
EXAMETNET-133%
|
Legand
MOGRET: /A ___. Raww: m/A NXX
[V o i omo
of TEMr TEwr AA A
(N-E) a——a— (3-W) |
4= i
o ('— // ’
~ //
i
17
7
= gk
—~ )
=0t " Vi
s /
’
b < ¢
g )
! L
g N - \1
\ {
o} e ¥
S W %
~ \
-
'-I
cm
b ), -
e
¥ x
8 X
\
th
e
X
o] Z
204
&‘ 3
LU &
XX S
K -]
x A
x B 'y
[+ " - A
ak
bl X [ ] &
T
14 x &
s
ab
s X 'y
1 ; :
MSL " i i T — n A - li n ' L i T R — " A
00 -90 80 -TO -80 -30 <40 <30 -20 -0 O W0 20 30 40 30 € 10 100

STATION NATAL ,BRAZIL
DATE 15 JAN 1989
ROCKET TIME. 16382

WIND SPEED(ME TERS/SEC)
ROCKET MOTOR TYPE. ARCAS

PAYLOAD TYPE. ARCASONDE

RADIOSONDE TYPE:USAESSA.
axT. Tharm



HIGH ALTITUDE METEOROLOGICAL DATA ———

RAQB METHOD Wl
VR | WiND a-|B| » |E[Fwoper] ToF_[BoTTOM BOTTOM TOP PRESS TEWP
080000030 is|1e]i7[is]ie jeof21 7] 31 (a1 8t n
182599 12 69 298 102 1010 01
TIONS ONLY: [
| Y I (-
SOUNDING DATA (HEXGHT IN GEOMETRIC DECAMETERS)
WIND - SPECIAL
COMPONENT FALL | TEMPERATURE | poresype SPEED|  SENSOR
ALTITUDE POLAR M VEL freis pERSiTY oF DATA
DM [SPEED| M-S [ N-§ E-w |vPs) o SOUND
(pEs) [wes) | wes) | ups) | mees) | (ues) PREC. | COMR . s
T[z[a]a]s[e]7]s [@[io]it jm]in[ie]is |ia]i7wm 1 & 37! o 31 O
80 —008 Bl L 227
7 I7T (042 | 002 | OAZ 137 |- 2.1 190 - 1124 920 — 6
(259 To15 | 005 | O14 105 o‘ﬁ‘z— R 190 =173 _]'Qg =
090 [ 013 -013 1 | 007 .1 790 - 1 [d. ! 510 - 1 [336
%_.m__nu_ EHA _884 L1 420 = 1 I8l ; 230 ~ 1 [313
093 |0 002 [ -038 [} . 7 ~ 1194510 -1
| 04879 1 ]o7 —gga _:3_;1 065 |-004 I t0o6 +0 I, 1316+ 01329
04721 (o086 [0O7V4 | -005 4 061|102 Ll 2 +0 |1, 682 40
04630 [ 082 | 068 | 009 |-067 053 11, +0 1%, 701 +
046 | 2 1= 42 -0 . 235 + 0 (20,962 + 0 132
Bﬂrﬁ ogi 01 1 1 2 3oy s}i +0 (31
_ggi HE 27 |-032 4y ! 890 + 0 |71, 136 + 0 131
034 082 |03 | £2_|-035 H + 0 |91. 152 + 0 1309
0374 218 | 00 004 = 5y 180 + 0 [1), | E
__zng | __:%; 039 1 172 + 1 |1}, 765 + 1 }307
:g?é 18 _% 052 1 Lam_q-i 21.5 +
....__ZP_JH.__-&L__—QH 0 -048 2je ) 362 + ] [1.1 699 + 1
1 02478  Joez [0 002 |-014 ~054 z‘ul 537 + fql. 4 + 297
102225 10BG 10 =002 1-024 3y .1 448 + 1 1290
g2 Ton T o0 =01 008 08— e+ e T
ﬂk ] = i I.
01700 (098 {007 [ 001 [=007 A 1L
A s
] Jo. |=
I s
e 1
. L
ls 1,
271 |0a3 | 000 3 133 |-00% 4 | 100 - 1 [21, ;799 - 1 1326
| 06000 k —005 } 038 111 1-007 - =1 [3ls -
(05900 |27 3 -%; 034 133 [-004 700 -1 131, g; “—‘1' %B
(05800 | 03¢ 6 125 [-001 L. o60 - 1 (31,7959 -1 1331
[ 05700 |15 3 006 | 029 118 [ 003 3 -1 Jal. pail -1 1333
[ 05600 1248 | D06 | 015 105 | gok e — 114 9 — 1 [335
251 1006 | 001 | 006 il 07 Js i 400 - 1530 - 1 |336
[0sap0 {085 |008 1 -001 1-008 091 | 007 J-} 970 - o = 6
|nsino {096 | | oo2 | | 006 Sy 600 - 1 [ 7], ;062 = 1 }335
(ps200 Joos |022 | o002 1-022 080 | poa fpe | 320 - .1 058 -1 f33
{ pS100 10931 1029 | =029 0 003 140 - 1o 104 - 1 1333
m_%z_g 047 &‘ —047 q 003 [.1 060 - 1 .273 + ;i
04900 | 5 | 58'8} 5 0 -001 Jo g 110 = 4 +
04800 087 '8'?‘ =073 065 |-004 a1 032 + L1, | 350 +
(04700 |086 | 074 074 061 1-003 1% 1067 + 0 |1l.7529 +# 0 |3
04600 {082 066 =009 =063 053 |-008 1.1 326 + 0 11,760 + 0 [327
084 | 066 | -009 1-0AS ~DOB. lo) 505 + 0 {14s . 998 &+ 1 1327
| 044n0  [ORG |07 ~ons _1-071 048 |-008 1 1%2 +0 F: 'I' 9 + 0 1327
(04300 1090 105 -059 043 |-008 TG40 + 0 |2 + 0
(04200 1092 104 00 -046 042 Iy 203 +0 [21 5 + 0 [327
04100 (093 ]043 =045 1 0 20y 503 + 0 |3, + 0 [325
[oanan 1096 1036 00 -036 037 1014 21 849 + 0 (31, 1+0 13
L 03900 l097 | | 003 1-026 032 1017 o) 267 + 0 l4),1 463 + 0 132
| 03800 099 1013 2 1-013 031 |-D20 31,7707 + 0 |5,,, 156 + 31
[g3zo0  Jogs 1o02 | 000 1-002 030|025 4], 740 + 0 (8, 1098 + 0 |31
(03600 049 (o011 | -007 | 027 |-032 .1 869 + 0 |71, 1109 + 0 [311
_m%%____ng,__gﬁ_ -015 [-021 024 |-034 4 + [, 1201 + 0 _|310
103 ] 1 _[-023 027103 1, 1458 + 0 (91,1589 + 0 |3
m 1 016 | 006 |-015 020 |-03 701455 + 0 [8]. 1129 +
005 |-006 019 |-04 Bl | 623 + 0 [7],,314 + 305
103100 1278 | [ 005 017 _|-042 95t 987 + 0 170, 1 580 + 1 1305
mﬂ_&ﬁtm 016 _|-039 151755 + 0 [T} 737 + 7
Inzenn  l784 l006 | -002 | 006 014 |-043 1l 337 + 0 |2}, 1085+ 1 |3
(pz800 311 |o02 | -001 | 002 013 |-047 11551 + 1 [21, 1415 +
(n2700 1202 To01 | 001 1 000 012 1052 1o 804 + 1 [2al 472+ 1
02600 |OA9 | 000 | 011 050 Ly + 1
[ozso0 [oso Jo013 | -002 }-013 010|052 P + 1 3,1 ¥ 1




HIGH ALTITUDE METEOROLOGICAL DATA s

Poged ot 2
I .
[STATION | [ RatE_ . ETHOD THERMODYNANIC SPECIAL A
NUMBER [DAV [WG | VR | fomT) [Time Dirf| WIND L) [] *| TOP [BOTTOM| TOP |BOTTOM TOP | ROTTOM TITUDE | PRESS (MB}| TEMP
II!II alsla7[a]e iofit iz|is]ia]is|w]iz]in ] 1| 31 M ] o &1 n 8
82599 12 | 6911520 [-298 | 102 | 010 ' 039 130 }-62 0
i vy - —
" NOBILE_STATIONS ONLY' AT | iowe | =
[ 1 HE | |
SOUNDING DATA (HEIGHT N GEOMETRIC DECAMETERS)
CT TEMPERATURE SPEED|  SNSOR
FALL .
T POLAR COMPOMENT il L PRESSURE DENSITY e Frirs
DR [SPEED| W-S E-w -5 E-w | (PS) 0ES ¢ | comm u8) oum® SOUMN '
(DEG) [MPS) | (MPS) | (MPS) | mps) | (Mes) A e
100 008E00EDDENODEN0NED 0 m‘mm%@.
02600 | 086 (017 | -001 017 008 | 057 [2p3855 4 1 |4 1 651 + 1
| 02300 | 087 (020 | -00) —020 007 | —061 B;e 345 +1 [9. 7552+ 1 1 202
| 02200 | 087 1023 | -00L -0 006 | 062 B : 930 +1 |d.} 554 + L 291
Loz2100 L 0811022 1 -003 | -0 ﬁg L1
{02000 | oA [ -002 1 -0 1. ot B! K (vl RESESE
lois00 | 0 001 { -0 005 fe y 1
01800 | 090 [ 016 | 000 T —ous 005 + T i |
L9 =. H i
: s s
" | 1
s | PR E)
= [ i il
loy IS D
L I ]
‘ j - i
f S
iy Ty W] N i T
IAH N
by T,
L. N
X Is =
f .
it} l=
'- 1= 4
. I
s N
e ot
- M
'y o}
L g i
b el ;
e 3 !
- o it
} t
s o} !
+ -
o s =
15 m 55 iy
| |s H
e 42 i
s L5 i
L | 1
e e i
Iy 1= 1
e T
= ',
1. N
e Iy
le 1.
- la |
I, Is i
I, ta :
e L
j= I-
I- L
5 le
|- la
3 la
') le
L la
L. ls
Je HS
% 3
= la |




HIGH ALTITUDE METEOROLOGICAL DATA

SOUNDING DATA CONSTANT PRESSURE LEVELS (HEIGHT IN GEOPOTENTIAL DECAMETERS)

___WIND i 2 SPECIAL
autitupe | POLAR COMPONENY o) ¢ RE| eressume A e
DIR [SPEED| M-8 | E-W | W-§ | E-w £ C | comn {mB) eun®  |souo A :
DEG) | (WPS) | (MPS) | (MPS) | (MPS) | (MPS)
[VTeS[a]s [s]7 [a]s [o]u [refia]ia[is jsaer [ia]ra jeofa ) 5 7! i 5t
015570 2521011 4 010 s, 000 51,7045 — 11 335
03308 — 15331058 |00t =038 805 UL ] IR /L S )
04819 671 | =0na_| =p21 004 v,ova+wl 06 + 0] 329
B%% 0 2 =056 zl,opbo+ 82, 'G5 4 () 27
096 | 1 =030 -0l 3l oo o+ okl + 22
3579 054 1 015 | =009 =012 =03 sl, 000+ 0|7l 304 + L1
"Hﬁ 019 [ 004 [ =019 -04 7,00 0+0[l, 05+ 1] 306
[<]i] nap_ | 00§ 04 [1ini00 04 1[10ey525 + 5
134 1003 | 2 | =04 e, 000+ 1[31.1096 +
__8&90 =001 | =018 055 !.--na—; , 1 B47 +
020 1-603 1T-0 —067 Jeoo + 1 BIL.T554 +
RAWINSONDE OBSERVATION (HEIGHT IN GEOPOTENTIAL DECAMETERS)
O34 T 140 TOE5 T 007 T =010 ] 139 7
0175 (113 |0 004 | -010 '
03 095 | 01 00 =010 = 01
02924 | 2387005 003 | 004 | =
027451327 (002 [-002 | 001 | 46 |
02, 211001 ] -002 | Q02 | =43 19 10019 0]
61295 1004 [*-002 | 004 | =43 _DQZD_.’D.
[ 026041 3201004 1 -003 | 003 | =4
CRaE AN =+
B 8816181663 s
it a0z | E (0030 {0}
01857 1 100 | =010 | =
[—a1810 1102 ] - =T+
01747 {097 | E H
[ D169 | 120 | —oni =79
014 |- 13 =7
5T B U =
L 1L
ShEdEeet e
.-?-?L.AD_T 002 :;?_
0341230 1008 1006 o] ouss Bl
007591279 1003 1 000 | 003 | = H
| 006961284 1003 [-001 | 003 | bt (0433 0]
| oosas 180003 ] 003 | o000 | = (0500 0]
| 005741172 {004 { 004 | -00L | =0 3%2 :g
00497 | 08T { GO =001 E _!’
EuirdiaE 8 T it
290 ] 01 -0 11 0700 o]
| 00273 1 100 | 010 | 08 4 m
_ma__g%ﬂ:_m_ = 1
| 00159 | | 001 {-DO 1¢ 9
| 00149 N__Dﬁﬁ_._ﬂgL = 1 0
MH%JDL,%.%_ 1
RABES) 6'&3:[:@5_ ~004 I, 0954 10,
00007 | 145 {006 | 005 [ -003 28 1000 :0
00004 | 150 | 005 | 004 | -003 30 l‘Z 1003 :1

WDC~A FORM MO —JA
[P



TEMPERATURE (*C)
‘20 10 0 K 70

00 %0 80 -T0 -840 -30 40 -30 0 40
e ey
CNAE
i EXAMETNET-1333
| 1969 Legend
ROCHET W8 ——— - RAWIN. WA XXX
i [ 7, e LW aem
| TEMe — e A dA
¥+ (N“E)4—a—p (5-W) |
|
; )
{ L /
| 3 #
| b .
i r/"f
l ,‘1’
-
- \
| J/ ;
o g -
K = —_— v
. AT ,:"
G | 4 i
M ~ (
5
' ] {
E | < %
Bl ] Sa 1
s | = \
1
i N l
“Op .
%
|
|
i
|
b
E
i
|
|
|
|
i A
au!- abd
|
| k& ¢
, A
! 5] 'y
[ X L 4
| X @
a - Ya
| ] a
..-;.- Xm A
o
i A
¥ 1 )
* n ¥
a} m e
':{ -]
fr g
MEL ot M i M n " i Bl X L i i " " " " " M
0030 B0 TO 40 <30 40 30 0 -0 O 0 20 30 4 W € 0 80 0 00
STATION:NATAL ,BRAZIL WINDSPEEDIMETERS/SEC) PAYLOAD TYPE:ARCASONDE
DATE 12 FEB 1969 ROCKET MOTOR TYPE.ARCAS USA ESS5A

ROCKET TIME. IS20Z

RADIOSONDE TYPE:

et therm



HIGH ALTITUDE METEOROLOGICAL DATA | b e

METHOD THERMODYNAMIC TA
—r) winD el e T PRESS (MB)| TEMP
[] ) D00 1 hizlisfiafisfes]i7iafes 1| B3| El & - id i
[ #2500 |32 03l60 | je57 [-jos 102 foto I [T [[ 1 20 |-
LY TAT | LoWG -
i i
SOUNDING DATA (HE)GHT IN GEOMETRIC DECAMETERS)
SPECIAL
wrmuoe | "oAn | cowowent | GEEGIN |tait| ™TATRE| pnessme | ooy (wEm) S
(0£8) |arS | urd) | ees) | mied) | wipd) % | oes c | conm - & ’
IEHg];iqu-- NODDODDEODDER 5[5 O
s | 262 - .| 850 - I [335
ose || 008 I I W N B KL W 5
—038 067 | =004 41,1540 - 113
5.0 1 0 ) s I_gtﬂzn SR 1R RS
_ﬁm._ﬁ}_%,;_%_ [ 001 Js 1360 - 1 oy 076 + 332
71010 T, 1910 = 1 L1, | 230 + 0 | 338
04673 | 076 =001 | -011 59| 012 P97+ 0 |1, , 567 + 0] 330
e A E RN R g SRie
o 00T =t + 0332
04298 | 094] 036 | 003 | -036 0 004 .y 666 + 0320
0 ) . L) =h28 Ff: -
[k 090 | OL7 | 000 | -017 79 [-020 TISIE w0 B, B~ i)
03 04| 011 | o003 [ -01 5 |03k Ejt_ 705+ 778 % 10
3 = 75 |=0; 7 3
1 LR O ) _1:&3 7L mgg :ﬁj EERREL
gﬂa ﬁ'l 0 7} 18 [-036 1 |
-1 ) U ) —gg > 3 Y _mi %g
r =
1Y R O 02— LR :"mﬁ: T
gﬁig ig g 001 =051 T+ 1 3
%'m— =053 lr_ 3 538 11708
02387 | 075 007 | -002 | -007 = T, 008 ¥ I WKy, 710 + 708
aﬁa —ﬁﬁ' 910 _:_38’ 02| -010 7| 037 T, 1700 + 1 .| 636 + 1705
017 | =013 [—063 T To00 ¥ 1T |5, [ 538 ¥ I [ 291
:ﬁEF :gs T4_| —003 | 014 =062 3L 9+ 1 b, 1632 % 1|74
o14 | 014 5 1 R
I A
jlg .
:
95600 | 791 030 [ =0IT | 078 LT 1l O -1 T
jﬁ!Jﬂ_ 7] 4 00__|-003 T 1172 -1 BI, | %38 -
e A I Wt 80| 000 Bt AN LU e
510 07, 80 2 6 |a ;010 - o1 691 —
—E e i EEm BRI R
oL 71| 002 g 2 - —1[33
%"ﬁﬁ“ﬂﬁ‘% 13} L1738 = £ + 01337
04900 | 3000007 [ 004 | 006 T OIT T, 75_1 I s pxL]
04800 | 337 007 | 006 3 1 101 + 0 [, 364 +
gi%g _m_ g_gi -gsz % 1| 011 %J,', 738 : 0 1, 1534 + 0|3
= 0o7 L1181 ¥+ U ] 773 ¥ U | 336
4500 | 094 031 | 007 | =031 E:fg—rmu T s+ oy ELLE
[ _O&A00 | 099 | 031 | 005 =034 8 001 ;!,. 07 3 g I 315 2 0 332
L e Fi =034 e VR SR R
OAIO0 | D87 | 035 | -001 [ -035 79 [=001 T[T+ 0 Pt | 7E0+ 0 :%
04000 | 33;3 027 | -003_|-027 035 |-004 71,935+ 0 P, 830 32
03900 023 =022 37 |=01Z :, LY 1 T _f], 506 ;
03800 | 087 | 022 | -001 |-022 p31__|-01 L BIZ+ 0 B 282 + 0 [320
037 000 | -016 29 [-023 4 1, 1351 &
— 3500 | 0991013009012 =03 ML AREL LR LY
03500 | 117 603 | -ooa L] Li712+ 0 BT 373 + 0303
03400 | 161 00 72 |-033 6,.795+0 P1, 3
[ 03300 | '8%""‘5!’2_ i 70 |-039 5 au: 1] 5 'g : Slhl'
[ 03200 | 222 |01 608 —038 L1817 + .1 320 + 1 |308
3 Lo oo S i1 am Eaf Eaei
1 4 -044 o (194 + la +
—gze00 26 Tors oo T ot 045 Ty NS ESWET]
5 -046 |, ;o83 + oy 304 +
| 02700 | 270 | 012 | 000 | 012 T |-045 L7+ 1 P, To
[B10_| 002 | 010 1 113 D |, 1144 T1a ] 20
A BN A T LR Eh HH3%
L N L s O L I LT L S L L O 2




HIGH ALTITUDE METEOROLOGICAL DATA

02200

5

2 - UESTHHAE F DATA LAYL RS
[T — Lo T 7 NN s GO oot T T (.
v GMT) A L) Pl Y0P T 80 (A OFT0y v v !
V[2[3[4]5 [« ]7[]" o[ [iz[vs]ia [ia[is]i7 e[ pofer i 9% s jegfas] - |ac aafuio paFalsagsisels: g
(] 1557 | -195 [102 [ 010 =
S (S S SO
RO R PR DO (SO S
WOBILE STATIONS ONLY: LAT LONS
1 il
SOUNDING DATA (HEMGHT IN GEOMETRIC DECAMETERS)
; i el SPEOAL
CORRECTED TEMPERATURE SPLED|  SENSOR
POLAR COMPONENT O ORER -t PHLSSURE BT e DATA
| o= T e soump
Je[3[a]s
02300

o o o o e

P N i

§= s

I o e ean—

% loy | —
ls O (EEEEE

L = e s :41

. £

.8 " s 1

L Is

I gz

= al

a el

L L7

b Ty |

I [

- [

" is H

L &

El L [

£ —

t ‘ o~ .

L . 6 L -

!- la




HIGH ALTITUDE METEOROLOGICAL DATA

AO000

SOUNDING DATA CONSTANT PRESSURE LEVELS (HEIGHT IN GEOPOTENTIAL DECAMETERS)

ALTiTUDE | POLAR e:r!El;n b~ TEMPERATIRE|  pressume A :.?ék
I n [ 8 (&3 (& ] |mocoom] "™ | = ST
OO0 0000 " . O
Trirrem = 5 T
‘_ﬁm—' %%ﬁ ﬁ T oz
o = 3ie
it £ o
{675+ —oo01—ore o7z i

z

IGHT IN GEOPOTENTIAL DECAMETERS)

Spssie i
it

i

4

o b

B i

=40 1

pREER

aldald




TEMPERATURE(*C)
20 40 0 W0

BIMom EOr—X

-

DATE: 12 MAR 1969
ROCKET TIME 18872

PAYLOAD TYPE: ARCASONDE
RADIOSONDE TYPE: BENDIX

SO0 B0 80 -TO 40 -50 -40 -30 0 40
T | T T T T T T ™
GN.I_‘
EXAMETNE T - 15 Lagend
1969
ROCKET: RAWN
11— NS XXM
o twroe
be TewP AL A
L 3 (N -E) $—p (5-W) I
AN, il
“. o
{ )
i W
17
./"/‘)":
~ N
/ Y
! s
K 4
wb ~ :
g
hY
L. Y
-
¥
* | | oo
b\
< 5
% ¥y
X
r:d
1!
8 - Jx
ARty
- - p
‘ -.& x
o |
|
« . l
| a
o
o % A
8
+ ‘.
o
s ¥ !
al
» ¥ Ay
. 3 l‘
I i A A i A A N |. A A i i n [ - A
m-n-_:-w-n-se-qo-w-n-toonn:ou 80 20 W00 '
STATION. NATAL BRAZIL WIND SPEED (METERS/SEC) ROGKET MOTOR TYPE. ARCAS




