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SEQUENTIAL HIGH-RESOLUTION WIND PROFILE MEASUREMENTS

|. INTRODUCTION

A. Background

Acquisition of high-resolution or detailed wind profile measurements
within the troposphere and lower stratosphere has been possible during the past
decade because of the development of two measurement systems. One is the
optical smoke trail technique whereby a three-station camera network is utilized
to observe the behavior of the wind-blown smoke trail produced by a rocket as it
ascends. The other system involves use of a specially designed constant-
volume balloon tracked by a high-precision radar. While both systems produce
accurate data, the smoke trail system involves a relatively costly rocket and
delivery unit, is restricted to usage during good visual atmospheric conditions,
requires an elaborate data reduction scheme, and is more expensive. The
constant-volume balloon (or Jimsphere-radar system), however, does not have
any of these restrictions. Therefore, the Jimsphere system has been utilized to
acquire a very unique set of wind profile measurements. These measurements
are the subject of this report and consist of sequential data sets acquired during
the last decade at Cape Canaveral, Florida, site of the Eastern Test Range and
Point Mugu, California, site of the Pacific Missile Range.

The sequential data sets consist of three or more Jimsphere-radar wind
profile measurements made over a period of hours (varying from approximately
6 to 24 h) with time separations of 1.5 to approximately 3 h, Horizontal wind
speed and direction at 25 m intervals from near the surface to approximately
18 km altitude were acquired. This system allows wind measurement throughout
the troposphere and lower stratosphere. Additional information regarding the
vertical wind component can also be derived from variations in the vertical rise
rate of the Jimsphere balloon. Although not available with the data sets described
in this report, there are high-resolution temperature profile data, measured
simultaneously with the wind speed and direction profile data, taken during
selected measurement programs that used the Jimsonde balloon system.

This report contains a selection of sequential Jimsphere-radar wind pro-
files for the Cape Canaveral, Florida, and Point Mugu, California, measurement
sites. Table 1 provides an inventory of currently available sequential Jimsphere
wind profile sets. The data presented in Appendix A do not constitute all the
available sequential data sets, but do provide a sample which exhibits the princi-
pal features discussed in this report.



TABLE 1. SEQUENTIAL JIMSPHERE WIND PROFILE
DATA SET INVENTORY

Cape Canaveral, Florida 173 7
Point Mugu, California 31
Wallops Island, Virginia 18
White Sands, New Mexico 23
Green River, Utah 30
Vandenberg AFB, California 13

These data sets are indeed unique and provide the basis for studies of
both an engineering and disciplinary nature into the mesoscale characteristics
of the wind flow structure in the troposphere and lower stratosphere. Inquiries
concerning the availability of magnetic data tape copies of these data sets should
be directed to the Atmospheric Sciences Division of the Space Sciences Labora-
tory, NASA, Marshall Space Flight Center, Alabama 35812,

B. Purpose

This report is directed to two groups of investigators: those involved in
engineering studies concerning aerospace vehicles (rockets, space vehicles, and
aircraft) and those involved in disciplinary studies concerning mesoscale
characteristics of the wind flow in the troposphere and lower stratosphere.
Accordingly, the three appendices of this report have been prepared to provide
both groups with pertinent data records applicable to their respective interests
and interface areas of concern. In addition, the report will provide some dis-
cussion of the data sets to bring the reader's attention to various characteristics
of the wind profile structure and associated data in the appendices.

1. Engineering. Although these unique data sets contain a wealth of
information applicable to a number of disciplinary investigations, the original
use for which these data were acquired, and the use for which they continue to
provide important inputs, is in the aerospace vehicle engineering area, All
near vertically rising vehicles have one point in common: the susceptibility or
vulnerability of their structural and control systems to the wind profile charac-
teristics through which they must perform. Therefore, their performance



under operational conditions is directly proportional to the design ability of the
systems relative to the wind characteristics measured and specified for the
vehicle development.

A multitude of vehicle responses are affected by the forces produced as
a result of the wind profile. These are especially critical during the higher
dynamic pressure portion of the flight path or trajectory. Furthermore, these
responses are a function of trajectory shaping, control system gains, structural
damping, vehicle configuration, operational characteristics, etc. In addition,
the wind flow within the troposphere and stratosphere (the major area of concern
to the design of an aerospace vehicle) is such that no two wind profile measure-
ments are exactly alike. The wind flow is a highly variable environment in space
and time. As a result of these two situations, it is essentially impossible to
develop either a single vehicle analytical model from which all wind response
related design calculations can be accomplished or a single wind profile model
from which all wind input characteristics related to design calculations can be
obtained to insure operational integrity.

One important purpose of this report, from an engineering viewpoint, is
the desire on the part of the authors to provide those engineers concerned with
wind inputs a selected set of accurate wind profile measurements from which
they can gain an appreciation of the behavior of the wind structure through which
the vehicles they are designing must perform. This appreciation of the wind
behavior cannot be obtained from wind models ordinarily used with analytical
vehicle design models. Accordingly, the engineering oriented investigator will
find Appendix A, Cape Canaveral and Point Mugu sequential wind speed and
direction plots, of primary interest., However, the reader is cautioned to
remember that the data sets provided do not constitute a valid statistical sample
from the viewpoint of representativeness of all possible wind shear, gust, and
profile characteristics. Additional efforts are being made to acquire a larger
data sample.

2. Disciplinary. Investigations regarding wave structure, propagation
within the atmosphere, and influence of the waves on the wind flow characteristics
are a prime area which can benefit from these data sets. Studies of the behavior
of the mesoscale features versus the turbulent and larger scale flow character
as a function of altitude and time is another obvious area of application. The
search for triggering mechanisms which produce the various mesoscale features
and the role of these features in, perhaps, triggering other atmospheric processes
is another research area to which the data sets can be applied. Comparative
analyses of wind profile features, their change with time, and association with
other observable atmospheric processes as revealed by rawinsonde and satellite
observations and synoptic map analyses is an area of potential research value.



It is with these and other considerations in mind that the authors have
provided Appendices B and C. Appendix B contains plots of the available tem-
perature profiles acquired by rawinsonde measurements during the period when
the sequential Jimsphere wind profile measurements were made. Appendix C
provides copies of the surface synoptic charts and 200 mb charts during the
same time periods.

C. Measurement System and Data Reduction

The measurement system consists of a 2 m diameter, 0.5 mil mylar
(aluminized), constant-volume balloon. The balloon itself weighs approximately
400 gm and contains 398 conical protrusions, equally distributed over the sur-
face, each of which is 7.5 cm in base diameter and 8 cm in height (Fig. 1).

A valve in the balloon maintains in excess of 5 mb overpressure. The tracking
radar is an AN/FPS-16 or equivalent high-precision radar system and provides
space position (range, azimuth, and elevation) data each 0.1 s of flight for the
Jimsphere balloon, which rises at a rate of approximately 300 m/min with a
floating altitude near 18 km. The radar tracking accuracy (RMS) is 4.6 m in
range and 0.01 deg in angular measurement (azimuth and elevation angle).

The scheme as utilized in acquisition of data for prelaunch monitorship of
aerospace vehicle launches is illustrated in Figure 2.

Figure 1. The Jimsphere balloon configuration. (Note the
conical roughness elements.)
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Data reduction is accomplished by a smoothing routine over the position
data to eliminate spurious tracking errors. The smoothing routine is applied to
the reduced X, Y, and Z position data over a 25 m interval. The resulting data
are differenced over 50 m intervals to produce wind profile data points. Figure
3 provides an error analysis result which illustrates the accuracy of the wind
profile data points. Figure 4 provides a plot which demonstrates the relative
frequency resolution in the Jimsphere relative to that of the conventional rawin-
sonde wind profile measurement system.

A multitude of studies and reports have been prepared concerning the
Jimsphere-radar measurement system, data reduction scheme, system per-
formance, and Jimsphere performance and design., The reader is invited to
consult the bibliography for appropriate reports or articles on this subject.

In summary, the Jimsphere-radar system provides a wind profile
measurement from the surface to an altitude of 18 km in slightly less than 1 h
with a vertical spatial frequency resolution of 1 cycle/100 m and an RMS error
of approximately 0.5 m/s or less for wind velocities averaged over 50 m inter-
vals. This provides better than an order-of-magnitude accuracy improvement
over the conventional rawinsonde wind profile measuring system.

I1. DATA DESCRIPTION

A. Specific Characteristics

The most significant features of the wind profile are wind speed and
direction fluctuations which persist, often throughout the whole series, at
approximately the same altitude. One way of viewing the nature and charac-
teristics of these fluctuations is by considering perturbations about a mean wind
profile which should remain constant — or nearly constant — throughout the
period of observation, Even a brief review of the profiles given in Appendix A
reveals the various scales of perturbations that may exist in the atmosphere and
their persistence or lack of persistence. Specifically, the following categories
of wind speed perturbations may be recognized:

1) Large-scale (jet stream) perturbations having a vertical wavelength
generally greater than approximately 5 km and an amplitude greater than 20 m/s
and usually persisting unchanged throughout the series. The sequential series
No. 8 is a good example which shows this macroscale feature.
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NOTE: R represents the fraction of amplitude of wind
variation included in rawinsonde measurements
as function of wavelength.
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Figure 4. Approximate response function for rawinsonde (GMD-1B)
system based on standard rawinsonde reduction techniques.

2) Mesoscale perturbations having a vertical wavelength from approxi~
mately 0.2 to 2 km and an amplitude up to approximately 15 m/s. Individual
wind speed maximums from these perturbations persist from several hours to a
time period longer than that over which the sequential measurements were taken.
Often the amplitude and occasionally the vertical wavelength of the perturbations
change considerably from one profile to the next so that successive perturbations
are not exact replicas of each other yet can still be identified as the same feature
rather easily. The sequential profile set No. 23 is an excellent example of this
feature.

3) Small-scale (turbulence) perturbations having a vertical wavelength
less than approximately 500 m and an amplitude up to approximately 6 m/s.
These oscillations differ from the small mesoscale features principally because
of their highly transient nature. They are common perturbations on a given
profile but lack continuity in time. The profiles given in series No. 47 demon-
strate these turbulent (microscale) perturbations.

Several examples of specific profiles may help in developing a frame of

reference for the specific wind profile features such as (1) jet stream winds and
associated wind shear, (2) sinusoidal variation in wind with altitude, (3) high
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winds over a broad altitude range, (4) light winds throughout the troposphere,
and (5) discrete gusts. Jet stream winds (Fig. 5) are quite common during
the winter months and can reach magnitudes in excess of 100 m/s. These winds
often occur over a limited altitude range and produce large wind shears over
several kilometers. Directional variations in the profile are usually at a
minimum. Figure 6 depicts a wind profile with sinusoidal behavior. These
sinusoidal features vary in amplitude, wavelength, and cycles. They are
especially noticeable in the portion of the wind profile measurement that extends
into the relatively stable layered structure of the stratosphere where the per-
sistence of buoyancy or internal gravity waves is most evident. Figure 7 is an
excellent example of high winds over a large altitude range. Notice that the
wind speeds exceeded 50 m/s for over 10 km in altitude. Figure 8 shows a wind
profile with speeds less than 15 m/s and is typical of the summer season.
Figure 9 shows two examples of single discrete mesoscale gust features that
may occur at any altitude and speed of the wind profile.

Although three categories of wind speed perturbations were identified
earlier in this section, it should be noted that a spectra study based on a sample
of profiles did not show any preferred frequencies that correspond to the
terminology 'large-scale,' ""mesoscale, ' or '"'small-scale.' There appears to
be no clear-cut, natural separation between the different scales of motion.
Instead, as far as spectrum shape is concerned, divisions between scales or
categories may be selected on an arbitrary basis. The mesoscale category of
wind speed perturbation has a significant interest to both engineering and dis-
ciplinary studies. Figure 10 provides an example of some common changes in
mesoscale perturbations.

B. Discussion

1. Engineering Application. The various features of the wind profiles
and their behavior as a function of time and altitude are of considerable impor-
tance in the design and operation of aerospace vehicles. The recent advent of
high-rate-of-climb aircraft adds another vehicle to the existing important class
of vertically rising rockets and space vehicles. The influence of low frequency
or mean wind profile features can often be accommodated by wind biasing or
trajectory shaping techniques. Conceptually, this can be employed on relatively
short time notice prior to actual flight., At least in theory this could eliminate a
considerable portion of the forcing function created on the structural and control
system due to this category of wind speed perturbation where demanded by a
particular vehicle's development limitations and operational requirements.
However, the two other categories of the wind profile perturbations must be
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accounted for within the design of the vehicle system or avoided if possible during
operations. There is no way to avoid the small-scale or turbulent category of the
wind profile; therefore, it must be incorporated into the design at a minimum
risk level and allowed for in any prelaunch monitorship simulation since it cannot
be predicted in a deterministic manner for expected launch inflight winds. This
leaves the mesoscale category of wind profile features. It is this category that
contains the frequencies of most concern to structural and control system
responses.

A number of attempts have been made to represent the mesoscale cate-

gory of the wind profile in a suitable form for use in vehicle engineering studiés.
Most attempts have resulted in descriptions that could be used for specific
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applications, but, to date, no universal representation has been formulated.
Discrete and continuous mesoscale wind structure representations have been
given. The discrete representations take the form of relatively well-defined,
sharp-edged, and repeated sinusoidal characteristics. Sharp-edge discrete
mesoscale features represented by a quasi-square wave with an amplitude of
approximately 9 m/s is one representation. These are often referred to as
embedded jets or singularities in the vehicle wind profile and may be observed
to develop and persist in the sequential profile measurements given in Appendix
A. TFigure 9 gives excellent examples of this discrete feature in the wind profile,
Another form of discrete mesoscale features that has been observed is approxi-
mately sinusoidal in nature. An analysis concentrating on this feature resulted
in the data given in Figure 11. This figure illustrates the approximate number
and amplitude of consecutive sinusoidal-type features that may occur for aero-
space vehicle engineering analysis purposes, It is very important to recognize
that oscillations in the vertical wind profile structure having a pure sinusoidal
representation are rarely, if ever, observed in nature.

281 —
24
o 204
<
;‘(n
E
w
a 16
=
v -
w3
o<
of: 12+ STEADY-STATE
L
o WIND (W(ee)
O
Wk
¥
=4
2
2u 8

VALID FOR 2to 156 km
ALTITUDE REGION

NUMBER OF SUCCESSIVE CYCLES

-4 . [} — 1 - 1 . 1 ]
400 800 1200 1600 2000 2400

ol

GUST WAVELENGTH, A (m}

Figure 11. Best estimate of expected gust amplitude and number of
cycles as a function of gust wavelengths.

13



The continuous mesoscale feature representations take the form of
spectra. In general, the smaller-scale motions associated with vertical detailed
wind profiles are characterized by a superposition of discrete gusts and many
random frequency components. Spectral methods have been employed to specify
the characteristics of this superposition. Spectra have been computed, and
Figure 12 provides one result from this analysis, applicable to the 4 to 16 km
altitude range. It has been shown that the energy of the small~scale motions is
not vertically homogeneous and may be larger than shown for limited altitude
intervals and frequency bands,
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Figure 12, Spectra of detailed wind profiles,
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Use of continuous or power spectrum methods in dynamic response cal-
culations was an important step forward over the existing discrete gust method
because it took account of the correct variation of energy with wavelength.
However, by incorporating the variation of intensity with gradient distance in
the discrete gust method, one can equally include the correct scaling with
respect to wavelength, The power spectrum model is concerned with average
energy in relatively long patches of wind perturbations and its distribution with
wavelength. The discrete gust method is concerned with large local energy
concentrations as represented by a localized gradient in the spatial distribution
of the wind perturbation. In any particular engineering design situation the
choice of an appropriate wind perturbation model will depend upon the applica-
tion. In the case of aircraft, for example, the discrete gust method is well
suited to treatment of rigid body modes relevant to assessment of control and
handling qualities, since these modes need to be well damped. The power
spectrum method, however, is appropriate in the case of loads at points in the
structure where the dominant response is from a lightly damped structural
mode.

The mesoscale perturbations shown by the sequential wind profile
measurements in this report are of a frequency that affects the performance and
response of vertically rising aerospace vehicles. It is important that they be
included in the design and that the vehicle be capable of performing under their
influence. It is also important to anticipate for major launch operations the
magnitude and characteristics of such oscillations, at least within the range of
wavelengths which might trigger response frequencies in the rising vehicle.

This would call for highly sophisticated forecasting procedures which, without
knowledge of the physical nature of these oscillations, would have to be based
entirely on statistical findings. A large data base would be required. Even
though some of the observed oscillations persist for several hours, we do not
yet know what causes their appearance or disappearance in any specific sequence
of measurements, nor what maintains them while they are observed. Therefore,
based upon the available data analyses and evidence of physical processes
responsible for the observed oscillations, only short-term forecasts, not to
exceed 1 to 3 h, could be issued. From a single sounding there is no indication
available on what possible development the measured mesoscale perturbations
might undergo. This is readily evident by observing the behavior of the
sequential data sets provided in Appendix A.

2. Disciplinary Application. The observed mesoscale oscillations must
be associated with ageostrophic flow, since the observed detailed shears cannot
be accounted for quantitatively by the thermal wind equation through the levels in
question. The limitations of the measurements due to (a) single site representa~
tions, (b) lack of comparable high-resolution temperature profile data, and

15



(c) the fact that they are in a quasi-Eulerian coordinate system make model
development or verifications tentative. The apparent simplicity of the flows at
the stable levels of the atmosphere, as is especially evident in the stratosphere
portion of profile measurements, suggests the dominant influence of buoyancy
or internal gravity waves. Within the troposphere the complex flow structure
and evident interactions due to convective activity make identification of sources
for the mesoscale features difficult and cause a relatively high degree of varia-
tion in persistence, development, and decoy. A brief study based on comparative
(time-wise) lower resolution radiosonde temperature profile data indicates that
the mesoscale features exhibit identifiable and persistent characteristics when
stable layers exist. The spectra of deviations between successive profiles were
very similar for several sequences studied in'depth. This indicates, but not
conclusively, that seasonal and synoptic influences may not be large. A com-
parison of the rate-of-rise profiles indicates some correlation between this
maxima and minima and the horizontal speed and direction perturbations. Also,
the strongest speed shears in individual cases typically occur in or near stable
layers. The mesoscale features for the wind profiles measured at Point Mugu,
California, and Cape Canaveral, Florida, display similar characteristics. The
data presented in Appendices B and C are intended to provide the potential
investigator with an opportunity to study, at least qualitatively, the available
time-correlated temperature profile structure, associated surface synoptic, and
200 mb conditions. It is obvious from a disciplinary viewpoint that knowledge
of what physical cause results in the triggering of these distinctive mesoscale
features, what promotes their subsequent behavior and eventual dissipation, and
whether these features, in turn, trigger more significant synoptic~scale
phenomena are important links in understanding the atmosphere and predicting

its future.

Some preliminary studies have been sponsored and consideration given
toward developing a better understanding of the observed mesoscale features as
revealed by the Jimsphere-radar system. Earlier studies by investigators using
carefully measured rawinsonde, etc., profiles and optimum data handling and
reduction techniques have noted the existence of an organized mesoscale struc-
ture in the tropospheric and stratospheric flow. The existence of laminar
structures or layers over relatively large horizontal areas (but limited in
altitude) has also been noted. More recently, remote sensing using radar-
acoustic and laser techniques has also produced similar observational conclu-
sions about the troposphere. The reader may consult the bibliography for
references applicable to these and other studies.

16



As with all free atmosphere measurement programs, the data acquired,
while perhaps providing an answer to the immediate question of concern, fre-
quently raise additional questions for which the data do not allow a decisive
choice of an answer. This program is certainly not unique in that respect.

Three mesoscale circulation models have been suggested to explain the
observations. The models are:

a) Quasi-horizontal stacked layers of alternating inertial oscillations

b) Phase differences in stationary internal gravity-type waves contained
within stacked layers

c) Paired longitudinal vortices (helicane).

The available data appear to reflect attributes of each model, but do not provide
one with an absolute choice as to which, if any, is the correct one to explain the
observed perturbations. Further study of these data may well produce added
insight. Future mesoscale measurement programs should certainly be designed
with the goal of producing adequate data to permit a physical understanding of
these mesoscale features.

[11. DESCRIPTION OF CORRELATIVE
METEOROLOGICAL DATA

A. Introduction

This section presents some observations and comments concerning the
Jimsphere sequential wind profiles of Appendix A with respect to the associated
temperature profiles and synoptic weather charts of Appendices B and C,
respectively. Because this report presents all the associative material under
one cover, it gives the disciplinarian reader most of the tools needed for further
wave studies. No in-depth statistical correlation studies were done on the
sequential series presented in this report. As the title of this section indicates,
only a cursory examination of the profile sequences was made, and any dis-
tinguishing profile features or appropriate comments were subjectively noted.
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B. Data Used

The data presented in Appendices A, B, and C were obtained from
different sources. The sequential Jimsphere wind speed/direction vertical
profiles as presented in Appendix A for Cape Canaveral, Florida,and Point
Mugu, California, were obtained from magnetic tapes that contain data for all
Marshall Space Flight Center Jimspheres released at both sites. The magnetic
tapes were processed on a Hewlett-Packard 21MX computer, and all sequential
wind profiles were plotted on the auxiliary HP7210A plotter. Initially, there
were 87 sequential Jimsphere sounding sets for Cape Canaveral and 31 sets for
Point Mugu. These amounts were reduced to 70 and 24 sets,? respectively,
because sets were eliminated if sequences contained incomplete profiles or if
the sequence time interval between soundings was longer than 3 h, The sequen-
tial wind profiles were subjected to a standard 6 point smoothing program, and
a filtering (edit) program was also applied to detect and eliminate any stray
inaccurate data points.

The temperature profiles contained in Appendix B for Cape Canaveral
and Point Mugu were constructed from mandatory and significant level radio~-
sonde data obtained from the NOAA National Climatic Center in Asheville,
North Carolina. Because the Point Mugu data contained only mandatory level
information, the associative complete Vandenberg A¥B, California, radiosonde
temperature data are also included in Appendix B. Vandenberg AFB is also a
California Pacific Ocean coastal site, located approximately 145 km (90 mi)
northwest of Point Mugu. Totals of 49 and 17 temperature profile cases are
presented for Cape Canaveral and Point Mugu, respectively, only for sequential
cases in which 5 or more wind profiles were taken during the sequential observ-
ing period.

The surface and 200 mb synoptic maps, as presented in Appendix C, were
also prepared by the NOAA National Climatic Center for the same criteria as
used with the previously mentioned temperature profiles. Note that after the
April 19, 1977, sequential Jimsphere series, the 200 mb maps are presented in
a smaller, less detailed format. The 200 mb map is presented here as a
representation of the upper air flow patterns at approximately 12 000 m, near
the region of profile maximum wind speed.

1. These sequentir;l sets were initially published for internal use at the Marshall
Space Flight Center [see Johnson and Alexander (1976a and 1976b)].
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The appendices give the basic information needed by the disciplinarian
reader., That is, the Jimsphere wind profiles as well as the associative tem-
perature profiles and upper-air and surface synoptic maps are presented.
Meteorological satellite cloud photographs taken during the sequential periods
were not received in time for inclusion in this report.

C. Sequential Numbering System Used

The wind profile sequence numbering system used in this report (Appen-
dices A, B, and C) presents the 70 Cape Canaveral sequential series experi-
ments as numbers 1 through 70, while the 24 Point Mugu sequential experiments
are numbered 101 through 124, Vandenberg AFB temperature profiles (Appen-
dix B) are also numbered 101 through 124. These 94 Jimsphere profile sequences
were numbered in this manner to prevent any misunderstanding as to the sequence
number being discussed. The appropriate figures (with sequence numbers)
should be consulted in the appendices as the selected sequences are discussed.

D. Observational Analysis

This section presents a general observational evaluation that deals with
all profile sequences; no in-depth study was done on individual sequences and
their supporting data. This task is left to future studies/investigations.

It was noticed that at times certain sequential profiles displayed two
differing sets of wind speed conditions aloft. It appeared as if a standing wave
pattern of one frequency was above one of a greater frequency. This condition
was observed 24 times, to differing degrees, throughout the sequential series.
Of the 24 times this condition was observed, 19 (or 79 percent) were directly
related to the height of the tropopause (or level of upper-air temperature profile
inversion base). Some profile examples which show this type of structure are
No. 23 for the Cape Canaveral area and No. 107 for the Point Mugu area. A
complete listing of profile sequences which indicate this piggyback-type of
correlative vertical wave structure, to differing degrees, is given in Table 2.

1. Case Studies.

a. Sequence No, 23. Large vertical wavelength oscillations on the
order of approximately 1 km were noticed starting at the 12 to 13 km level and
extending upwards to higher altitudes on the 1214Z April 16, 1967, wind profile.
Later soundings indicated the level to be at approximately 13 km. Below this
level, wavelengths on the order of 0.5 km or smaller were observed.
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TABLE 2, JIMSPHERE SEQUENTIAL SERIES WHICH EXHIBIT
A DUAL-FREQUENCY STRUCTURE

Tropopause/Inversion Level Profile/Inversion
Sequence No. (km) Level Correlation
3 12 Yes
6 NA No
9 i1 Yes
17 11-12 Yes
18 12-13 Yes
22 12-13 Yes
23 13 Yes
25 13 Yes
29 14 Yes
32 14 Yes
35 NA No
49 NA No
50 NA No
51 15 Yes
60 11-12 = Yes
103 10 Yes
106 10 Yes
107 9 Yes
109 12 Yes
111 12 Yes
112 NA No
113 10-11 Yes
115 16 Yes
116 12 Yes J

The temperature profiles for this period, as given in Appendix B,
indicate a 13 km inversion base on the 1200Z April 16, 1967, profile while by
12007 April 17, 1967, the first isothermal or inversion begins at the 15 km
level, The associated wind speed profile also indicates a breakdown of the two
separate wave fields at 13 km by 0721Z. The entire wind profile at this time
appears chaotic except possibly above 15 km. This example may indicate how
important the tropopause (or any high-level temperature inversion, isothermal
region, etc.) may be in the establishment of standing wave patterns, or slowly
moving gravity waves, on either side of it. This inversion level may be behaving
as a reflective wall for different atmospheric waves, such as gravity waves,
which are trapped and therefore oscillate between inversion levels. The reader
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is referred to publications by Hines (1972) and Gossard and Hooke (1975) for
an explanation of the generation and propagation of gravity waves in the atmo-
sphere. Further power spectrum studies of the wind region above the tropo-
pause as compared with the region below are needed.

The argument is that wind profiles measured at high altitudes (12 to
18 km) can be unreliable because of possible low elevation angles measured at
the time the balloon reaches these upper altitudes. However, the fact that the
detail observed in the structure of the wind speed profiles is very repeatable
for up to 12 to 24 h later is indeed a good indication that the wind features
measured are actually there. Feature repeatability is an important charac-
teristic when observing these highly detailed Jimsphere measured wind profile
sequences.

Wind directions for sequence No. 23 also indicate that the wind is not
changing much in direction between 7 and 12 km, where a smooth profile is
observed between these levels on the earlier soundings of sequence No. 23.
By the time the last directional profile was taken (0721Z), the structure
appears chaotic just as the associated speed plot did when the inversion moved
up beyond the 15 km level.

The synoptic situation at the surface for series No. 23 can be seen in
Appendix C. The Cape Canaveral area was under the influence of a high
pressure system located out in the Atlantic, east of Cape Canaveral. The
nearest low pressure area was a storm system moving into the Great Lakes
area. The 200 mb flow aloft shows a NNW flow changing to a NW flow through-
out the sequence.

b. Sequence No. 107. An example of a Point Mugu sequence showing
the dual wave structure is sequence No. 107, taken March 15-16, 1965. Here
the wavelength amplitude above 8 to 8.5 km altitude appears larger than observed
amplitudes below this level. Point Mugu temperature profiles were missing for
this case, but the Vandenberg temperature structure does indicate the beginning
of a temperature inversion at approximately 9 km on the Vandenberg 0Z March
16, 1965, sounding. A 200 mb trough aloft also existed over the area during the
sequence.

c. Sequence No. 109. Point Mugu sequence No. 109 indicates a
small-frequency/low-amplitude wave pattern existing below 12 km altitude.
Above this level a more chaotic, larger frequency, larger amplitude wave struc-
ture existed. The associated temperature profile, again, indicates a sharp
temperature inversion present at 12 km altitude. This sharp feature is inherent
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on both the Point Mugu and Vandenberg temperature profiles. The synoptic
conditions show a surface trough through southern California on the 12Z March
16, 1970,surface chart, while a cold front is pushing into northern California
by the 0Z March 17, 1970, analysis, with no sign of the earlier trough. The
wind direction profiles for this sequence also show a less variable, smoother
directional profile below 12 km altitude.

d. Sequence No. 113. Sequence No. 113 at Point Mugu, taken during
August 16-17, 1965, indicates a small temperature inversion at 11 km on the 127
August 16 sounding, which then drops to 10 km 12 h later (by 0Z August 17).
The tropopause inversion occurs above 15 km altitude. A small wind increase
of approximately 10 m/s occurs at approximately 12 km altitude throughout the
sequence. One feature of interest noticed is that the 1ull in speed at the base of
this wind increase area (at approximately 11.5 km on the 1633Z temperature
profile) also appears to drop more than 1 km during 10 h (to approximately
10 km at 0129Z August 17). The descent of this profile feature appears to be
correlated with the drop of the temperature inversion level. Again, from 6 to
approximately 10 km altitude there is a completely different wave structure
from that noticed above the inversion or tropopause level.

e. Sequence No. 103. Point Mugu sequence No. 103 is unique in
that it contains many different features. The temperature inversion begins at
approximately 11 km on the 12Z February 18, 1965, sounding. Vandenberg
sounding data indicate a drop of the inversion base to approximately 9.5 km by
0Z February 19, 1965. There is almost a 1 km drop (from 10 to 9.25 km) in
the 1ull at the base of the strong wind shear layer. The obvious feature is the
very strong wind increase (shear) area above 10 km altitude. An increase of
more than 40 m/s/2 km is observed. Synoptically, a surface trough area from
out of Mexico is progressing across southern California during the sequence.
At 200 mb there are very strong winds coming from out of the northwestern
states. Again, the wave structure (in terms of wavelength and amplitude) above
11 km is different from that below this level, indicating a possible connection
with the vertical temperature structure of the profile.

f. Sequence No. 101. An interesting feature occurred during Point
Mugu sequence No. 101 on January 18-19, 1965, The wind speed lull (at
approximately 10 km) and peak (at approximately 8.5 km) features on the
17567 January 18, 1965, profile drop vertically more than 2 km (to 6.5 and
6 km, respectively) during this sequential series ending at 05267 January 19,
1965. A vertical drop rate of 0.3 and 0.2 km/h existed, with the lull feature
apparently moving faster than the peak. Vandenberg temperature data also
indicated decreases in the level of two temperature inversions which are
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apparently correlated with these wind features. Two small inversions were
located at approximately 7.5 and 6 km altitude on the 0Z January 19, 1965,
temperature profile. At this same time, the lull and peak in the wind speed
profile, as mentioned earlier, were located approximately between 7 and 8 km
for the 1ull and between 6 and 7 km for the peak. By 12Z January 19, 1965, the
temperature profile shows the two inversions almost together, with the upper
inversion base at approximately 5.5 km and the lower inversion base at 5 km.
The vertical drop rates over these 12 h for the upper and lower inversions are
0.2 and 0.1 km/h, respectively. During this 12 h radiosonde period, the wind
speed profile features also dropped. Values of 0.2 and 0.1 km/h are realistic
for wind feature vertical drop rates from 0Z January 19 on. Therefore, the
levels of wind speed features (lull and peak) do drop in altitude/time corre-
sponding to the temperature inversion drop. Also, the wind speed features
aloft (or inversions aloft) descend faster than lower ones. The synoptic situa-
tion throughout the sequence indicates a weak surface level trough through
southern California from out of Mexico and a Pacific frontal system working its
way toward the north California coast, arriving by 122 January 19, 1965.
Incidentally, the Jimsphere measured wind profile peak (at approximately 12 km)
decreased in magnitude by approximately 12 m/s (from 38 to 26 m/s) through-
out the sequence.

g. Sequence No. 28. This Cape Canaveral sequence indicates a
sudden increase in wind speed of approximately 15 m/s (from 25 to 40 m/s) at
approximately 13 km altitude. This peak speed developed sometime after the
0440Z May 30, 1966, Jimsphere measurement. Even though a strong tempera-
ture inversion (stable layer) existed at 0Z May 30, 1966, which diminished to
a near isothermal layer by 12Z May 30, 1966, it is believed that this sudden
increase in speed is probably due to the meandering of the jet stream flow
shown in southern Florida on the 200 mb maps of Appendix C.

h. Sequence No. 17. The Cape Canaveral March 3, 1969, sequential
series No. 17 probably offers the most correlative type comments., The five
wind profiles span slightly more than 10 h, from 0225Z to 1245Z. The most
dramatic event noted is the sudden increase in wind speed at approximately
11 km altitude between the 02257 and 0446Z profiles. Within this 2 h 20 min
time interval the winds increased approximately 20 m/s (from 50 to 70 m/s)
at this level. A total increase of 25 m/s is also seen by the 0701Z profile.

This strong peak wind also produced a strong wind shear in excess of 20 m/s/km
(> 0.02 s‘i) during the sequence.? Winds were also strong prior to the 02257

2. This sequence was taken just prior to the launch of Apollo 9 (AS-504) at
1600Z on March 3, 1969. The wind conditions during this launch were the
most extreme, in terms of speed (76.2 m/s) and 1 km wind shear in the
max Q region (0.0248 pitch and 0.0254 yaw shear), experienced during the
launch of any Saturn, Saturn IB, or Saturn V vehicle [see Johnson (1973) 1.
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release; rawinsonde balloon measurements taken at 1610Z and 18127 on March
2, 1969, indicate peak winds of 75 m/s (at 10,75 km) and 76 m/s (at 10.50 km).
However, the March 3 rawinsonde release of 02407, taken 15 min after the
calmer 02257 Jimsphere profile, indicated a smaller magnitude peak wind of

65 m/s (at 11.50 km). Therefore, it is believed that the lull experienced at
02257 was there and was being replaced by stronger winds even within 15 min
of its measurement. The 200 mb isotach analysis on the 0Z March 3, 1969, map
does indicate a zone of >120 kn (>62 m/s) winds hear Cape Canaveral at this
time. Immediately west of this isotach area can be seen a region of calmer
winds over the eastern Gulf of Mexico, probably due to the meandering jet
stream. It is possible that this lull area affected the Cape Canaveral upper
winds by 02257, resulting in the approximately 50 m/s peak winds. The 200 mb
analysis chart of 12Z March 3, 1969, did not have an isotach analysis; therefore,
it was not possible to check the Gulf and Florida wind conditions at this later
time to see if stronger winds were again over east-central Florida.

The features on these five wind speed profiles do indicate a slight upward
movement (at a rate of approximately 0.09 km/h) of most features above 10 km
altitude. A strong temperature base is located at 11 km altitude on the 0Z
March 3, 1969, temperature sounding. Twelve hours later (12Z) the inversion
base was located at approximately 12 km altitude. This 0.08 km/h upward rate
corresponds closely to the feature movement rate as stated previously. Large
amplitude wavelengths, approximately 2 km and greater, in the wind speed
profile above the inversion level were set up, suggesting the presence of gravity
waves. Much smaller wavelength patterns are indicated at altitudes below the
inversion. Wave activity is also prevalent in the wind direction plots above the
11 to 12 km inversion base. The last three directional plots do indicate two
wave peaks just above 12 and 14 km on the 0701Z plot. Again, the peaks are
approximately 2 km apart and do ascend in altitude as did their counterpart

speed plot features.

The question that now arises is whether the wave-type features noted in
both the speed and directional plots are caused by waves moving upward or
whether they are established standing wave patterns that ascend vertically as
the inversion base/tropopause ascends. It is believed that in this case the
features are indeed tied to the upward movement of the temperature inversions.
This can be seen, to a small degree, in the 200 mb maps for this day. The 127
March 3, 1969, 200 mb map does indeed indicate slightly higher contour (iso~
height) lines throughout Florida than does the 0Z 200 mb map of 12 h earlier,
Therefore, it is believed that the general large-scale circulation pattern did
influence the movement of the wind profile features in this case.
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The microbarograph trace for March 3, 1969, indicates pressure oscilla-

tions possibly due to the passage of wave activity. These oscillations begin at
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tions of this type were noted. This indicates that the pressure fluctuations could

was the only one of all the Cape Canaveral sequential series in which oscilla-
have been so large that they even appeared clearly on this standard micro-
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The synoptic surface conditions show that a cold front, from out of a
low-pressure area located in South Carolina, passed through the Cape Canaveral
area sometime after 12Z on March 1, 1969, High pressure is shown pushing
over the southeastern United States from the 12Z March 2 through the 0Z March
3 surface maps. The 12Z March 3 map indicates a changing situation, A
stationary front with a low-pressure area along it was located in the eastern
Gulf of Mexico, with frontogenesis occurring between Florida and Cuba, This
situation produced rain shower activity over the southern tip of Florida by this
map time. Between 12Z March 3 and 12Z March 4, this low-pressure area
developed into a tight cyclonic warm=-cold frontal system, moved across
southern Florida, and located itself N-S in the Atlantic Ocean approximately
550 km (300 n.mi.) east of Florida. This left Florida under the influence of
high pressure. Most all of Florida, consequently, received rainfall, amounting
to over 1.27 cm (0.5 in.) in certain areas, from storm activity. It is thought
that the inferred gravity wave activity for March 3 could have been triggered by
the passage of this storm system.

i. Sequence No. 13. It should be mentioned that the directional plots
for the February 11, 1969, series indicate a rising feature, initially just less
than 12 km, together with a descending feature just above 5 km altitude. It
appears as if a disturbance was generated at approximately 9 km, with propaga-
tion being measured vertically in both directions. This peculiar activity can
also be seen in the wind speed profile plots at approximately the same altitudes.
Notice the ascending wind speed peak located just below 12 km near the strong
wind shear area. Likewise, note the descending peak speed bulge at approxi-
mately 5 km on the 0300Z profile. Both speed and directional features appear
to have a vertical propagation rate of =70 m/h

Over central Florida the 200 mb map shows contour heights dropping
from 12 120 m to 12 000 m between 0Z and 12Z (a 10 m/h rate of drop).
Likewise, the 500 mb map contours indicate a drop from 5720 to 5690 m between
127 February 10 and 12Z February 11 (a 1.3 m/h rate of drop). It is therefore
believed that the local profile vertical movements are not connected with the
general large-scale circulation pattern throughout this sequence, since the rates
are completely different and the direction of feature movement upward is
completely opposite that of the downward movement of the contour height
pattern at approximately 12 km altitude. Therefore, it appears that in this case
wave activity is probably present which may be causing the wind profile features
to move differently from what the general circulation dictates.

j. Sequence No, 18. Cape Canaveral series No. 18 indicates a good
change in wavelength/amplitude above 12 to 13 km altitude in the wind speed
profiles. This also can be seen to a lesser degree in the directional plots. In
the April 13, 1965, case the temperature profile for 127 indicates a very small
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temperature invérsion base at approximately 13 km, with the main tropopause
at approximately 17 km. This small inversion is still present at 13 km on the
0Z April 14, 1965, sounding as well. The surface synoptic situation reveals a
dry cold frontal passage during the sequence. The 12Z April 13, 1965, map
indicates the E-W oriented cold front location to be in southern Georgia near
the Florida state line. By 0Z April 14, 1965, it had moved through the Cape
Canaveral area and was located halfway between Cape Canaveral and Miami.
Could this frontal passage have been a trigger mechanism for wave propagation
as revealed above 13 km altitude during this sequence ?

k. Sequence No. 25. The April 4, 1968, series No. 25 also indicates
a more wavy wind speed profile above 13 km than below it. This is evident to a
lesser degree in the directional profiles. Once again, the temperature structure
indicates the tropopause (isothermal conditions) starting at 13 km, which
correlates well with the wavy wind speed profile above this level. On April 3
a stationary front was located E-W along the Georgia-Florida border. The
synoptic surface maps for April 4 indicate this frontal activity being further
north, leading out of an intense low-pressure system centered in Iowa and
moving across the east-central part of the country, producing much shower/
thunderstorm activity. Could this system be triggering the waves measured
above 13 km at Cape Canaveral ?

1. Sequence No, 30. The Cape Canaveral temperature structure
observed during sequence No. 30 shows an inversion base at approximately 11 km
altitude (the tropopause being located much higher) on the 0Z May 5, 1969,
sounding. This inversion is shown to have dropped to between 9 and 10 km by
12Z on the same day. This correlates well with the general dropping of the
higher wind speed area as shown in the associative speed plots. The base
altitude of the wind speed bulge on the 23467 May 4, 1969, speed plot is located
at 11 km, and this level also drops to slightly less than 10 km by the 13397
May 5 wind speed profile. The May 5, 1969, 200 mb level maps do not show any
drastic changes in the general flow patterns at this level (approximately 12 180 m)
between 0Z and 12Z. This may imply that this dropping characteristic is too fine
a feature to be shown on these larger-scale 200 mb maps. The 200 mb maps do,
however, indicate the end of a peak wind (isotach) line near the Cape Canaveral
area at 07, while undoubtedly lesser winds would prevail at 12Z. This is shown
to occur in the wind speed plots where 45 m/s peak speeds at 2345Z do decrease
in intensity to 25 m/s peak by 1049Z.

m. Sequence No. 36, Cape Canaveral sequence No. 36, taken July

2, 1965, indicates a very wavy structure in the vertical (from the ground up
through 16 km) of approximately 2 km wavelength, with the tropopause being
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located above 15 km altitude. This sequence was taken while a cold front was
pushing south through northern Florida, becoming stationary across central
Florida on July 3 and then dissipating.

n. Sequence No, 60. The November 10, 1965, Cape Canaveral
sequence No. 60, again, shows good correlation between the inversion height
and the wind speed structure about this level, Wavelengths of 1.5 to 2 km exist
above the 12 km tropospheric inversion height, with much smaller wavelengths
below. The synoptic conditions during this time indicate a surface cold front
moving south and becoming stationary over northern Florida. The 200 mb
pattern shows generally zonal flow at this level, with bands of very strong
winds blowing over Florida.

0. Sequence No, 63. The November 9, 1967, Cape Canaveral direc-
tional plots indicate a northerly bulge appearing at approximately 5 km altitude.
The wind direction at this level switched from westerly through the north to
northeasterly throughout the sequence. Two small temperature inversions also
existed, at 2 to 3 km and 5 to 6 km altitude, on either side of this directional
bulge. The synoptic surface and 200 mb maps do not show any significant
changes during this period. However, the 500 mb map on 0Z November 8, 1967,
does show westerly flow, while the 0Z November 9 map indicates northwesterly
flow due to a trough aloft passing between map times, with Cape Canaveral being
west of the trough line on the later map.

Other variations which occur with the wind speed profiles, in addition to
those mentioned previously, are listed in Table 3.

2. Sequence Summary. Table 4 gives a summary of all pertinent wind
profile features and supplemental information. This includes a summary of
profile features, synoptic conditions, temperature inversions, and changes in
wind conditions observed for Cape Canaveral and Point Mugu. Although it may
not be the most complete or accurate correlative listing of all measurable data
assembled during these sequences, it should help the investigator who studies
them. The purpose of this section has been not to explain all features present
on the profiles but to observe the profiles and bring some of these features to
the reader's attention. It should be remembered that these observational
comments are preliminary, quick-look, subjective, and sometimes speculative

in nature.
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TABLE 3. WIND FEATURES OBSERVED IN SEQUENTIAL
JIMSPHERE PROFILE SETS

Sequence No.

5

16

17

19

28

55

62

106

111

112

121

123

Date

Wind Speed (WS) Variations

1/20-21/69

2/7/66

2/25-26/66

3/28-29/66

3/3/69

4/4/66
5/29-30/66
10/19-20/65

11/4/67

3/2-3/65
5/12~13/69
6/1/65

10/4-5/67

12/21/65

A discrete gust develops at
approximately 11 km during
sequence

High WS region exists over a
large altitude interval

Double WS peak observed

Two WS peaks develop into one
peak

WS increases over a large altitude
region

Sharp WS peak develops
Sharp WS peak develops
One WS peak develops

High WS region exists over a
large altitude interval

Double WS peak develops
One broad WS peak develops
WS peak intensifies

WS peak intensifies and broadens
vertically

Strong double WS peak that
deintensifies into smaller single
peak
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TABLE 4. KENNEDY SPACE CENTER AND POINT MUGU
JIMSPHERE SEQUENCE CORRELATIVE SUMMARY

Atmospheric Event Present

Jimsphere Sequence No.

10,

Wind profile features rise
with time?

Wind profile features fall
with time?

Nonideal synoptic conditions
(fronts, troughs, hurricanes,
etc. near)

Temperature inversions

Change in WS in time

Strong wind shear existing or
developing

Two different wave frequencies
noticed in wind profile and
temperature correlated

No. 7 sequences which do not
correlate with the height of the
tropopause/inversion base

Microbarograph oscillation

Exhibits good wave structure
throughout WS profile

5, 13, 17, 24, 51, 59, 60, 64,
66, 68, 70, 103, 115

2, 6, 9, 13, 14, 20, 22, 24, 33,
51, 52, 55, 57, 59, 63, 101,
109, 110, 113, 115

4, 6, 14, 17, 18, 20, 24, 36, 51,
52, 54, 55, 57, 59, 60, 70, 101,
103, 107, 109, 112, 113, 114,
115, 119, 121, 122

1, 3, 5, 6, 9, 10, 12, 13, 14,
17, 18, 20, 22, 23, 24, 25, 26,
28, 29, 30, 31, 32, 45, 60, 63,
67, 70, 101, 103, 109, 112, 113,
116, 117, 119, 122, 123

13, 16, 17, 22, 28, 30, 38, 55,
60, 101, 103, 105, 112, 113,
121, 123, 124

4, 5, 6, 8, 9, 10, 13, 16, 17,
19, 26, 27, 28, 30, 31, 32, 35,
45, 49, 57, 60, 66, 68, 69, 101,
103, 106, 109, 110, 112, 113,
115, 123, 124

3, 9, 17, 18, 22, 23, 25, 29, 32,
51, 60, 103, 106, 107, 108, 111,
113, 115, 116

6, 35, 49, 50, 112

17

34, 36, 58, 60, 64, 107, 109,
124

30

Q.

Very subjective conclusion




IV. SUMMARY REMARKS

The intent of this report has been to provide both the engineering and
disciplinary oriented reader with a better insight into the behavior of the meso-
scale flow in the troposphere and lower stratosphere. While some discussion
of the measurements and associated atmospheric observations has been given
relative to both the engineering and disciplinary areas, this has been done
primarily to focus the reader's attention and, hopefully, motivate his further
interest in the subject. Future measurement programs will be designed with
both types of investigators in mind.

It is readily apparent that organized mesoscale flow patterns exist in
the troposphere as well as the more stable environment of the stratosphere.
These flows persist in a dramatic manner and, while restricted to relatively
thin layers of a few kilometers, appear to extend over horizontal distances of
many kilometers. Determination of the physical mechanism(s) behind the
observed mesoscale processes in order to permit the forecasting of future
changes or deviations is an obvious goal which would benefit both engineering
and disciplinary oriented users. In this report many wind profile features,
including wave structure, are mentioned and discussed subjectively. The
cause and effect of these observed mesoscale features have yet to be definitively
established. While considerable insight has been achieved during the past
decade, added capabilities of analysis would greatly enhance our means of
estimating the persistence, the predictability, and the general physical nature
of the atmospheric mesostructure. Supplemental data consisting of associated
temperature profiles and surface/aloft synoptic maps are also included in this
report.
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70 Sequential Jimsphere Wind Profile Data Sets For
Cape Canaveral (Cape Kennedy), Florida
December 1964 — July 1970
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CRPE KENNEDY JIMSPHERE WIND PROFILE DARTH
FEB 27 1568

e}
e

€
w

ks
o
-2
e

"~,_../""‘--——-—-.—-——--"‘~r<aaa-"*1~*wh‘*'\,_,»\,/( "
e Y v Wﬁ.}"
e ~am b
A

[
o~
.

L A S e P
{60 270 360 83 188 270 180 278 360
e &5
{80 270 366 88 180 270
t | N I3 i i
180 290 360 80 180 270
NAGA ~ MBFC

EPRCE STIENCES LRBORATORY
RERCSPACE ENVIRONMENT DIV.

WIND DIRECTION (DEGE)

S0 L3 27¢

[ s ' . s
180 27C 360 80 180 270

70

¢ . '
180 270 360 80

1
180

61
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13

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
FEB 11. 1868

20 .
18 L 0002z
=
b=
1]
Q
=]
=
=
i
T
0 10 20 30
L
¢4 10
NASA - MSFC

BPRCE BCIENCES LABORATORY
REROSPACE ENYIRONHENT DIV

18 coo2r

12 L

10 L

ALTLTUDE (KM)

30 4
1 1 4 -

20 S0 40 50 O 10 20 30 40 50 &0
L \

16 o111} 4 o730z
14 L :
12 L
o]
8 |
8 ¢
4 |
2 L
3 20 30 40 ©  Tlo 20 30 40 "%ﬁ“‘éﬁ‘*ﬁﬁ‘““in

70

80

L s 1 L 3 1 '
a 10 20 30 40 &0 4] 10 20 30 40
SCALAR WIND SPEED LHS-II

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
FEB 11, 1868

oLz oaagk 04302

08082

.
$0 180 270 380
.

' . 1
S0 180 80 180 é?U 350 80 fBU
L s

&0

80 70 80

07302

80

NASR ~ HMSFC
SPACE SCIENCES LABORATORY
AERDBPACE ENYIRONMENT OLV.

180 270 260 80 180 80 180 270
o s
80 180 270 360 90 180

WIND OIRECTION (DEGS)

1 " 2
360 SO 180

s
80

' . :
180 270 360

8o

it

63
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14

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

20

18 L

16 L
=
3
w
=)
=)
—-
—
—
—
<

2

s R
a 16 20 30
i 4 —1
8 10 28
]
a

NASA - MEFC

BPACE BCIENCES LABORATORY
RERDIPACE ENVIRONMENT DIY.

19262

14 L

12 ¢+

10 L

ALTITUDE (KM)

) 1 [
180 270 360 90

19262
'
40 50 60 g
S T |

MAR 10-11. 1965

20482

010382
23392
14 L 22152
12|
10|
8 |
§ r
4
; 40 80 @ {o 220 ?aﬁ'ﬁ:u—‘s’u

1 4 -
30 40 50. 0 10 20 90 40 80 80

] N S S S
10 29 30 40 60 60

SCALAR WIND SPEED [HS—IJ

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

20462

[ W—
180 270

MAR 10-11. 1865

01032
23392

22152

] ¥ ] R R SNV |
180 270 360 890 180 270

1 1 1 1 [ E— 1 1 13 ' I Y
180 270 360 90 180 270 180 270 360 S0 180 270

NASA - MSFC
SPACE SCIENCES LABORATORY
AERDSPACE ENVIRONMENT DIV.

1 1 J I S Ty— Y
180 270 360 90 180 270
WIND DIRECTION (DEGS}

65
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15

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAR 15. 1966

10362
18 18002

13302

14 1
12

10 {

ALTITUDE (KM)

18 28 30 40 50 60
1 -1 1 1 —
6 e 20 80 40
NASA - NGFC 1

6PACE 8CIENCES LABDRATORY SCALAR WIND SPEED (M§ )
REROSPACE ENY IRONMENT DIY.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAR 15. 1966

1036
18 L 2 16002

13302

12 L

10 L

ALTITUBE (KH)

' ' s
186 270 360 SO 180 270
1 s 1 s ' s
180 270 360 90 180 270
' \ + ' ' 1
180 270 360 SO 180 270

NASA - MSFC
SPACE SCIENCES LABORRTORY WIND DIRECTION (DEGS)

AEROSPACE ENYIRDNMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
MAR 28-29. 1966

20 .
18 |
- 16632
16 L 18007
18132
15492
14 |
=12l
x
8ol
=]
2
Ha |
-~
s |
4 L
2
e L 1 1 1 J 13 1 1 ] ) | IR SR E—
o 10 20 30 40 50 68 @ 10 20 30 40 50 e3 70 60
. P \ \ ' A ! )
10 20 380 40 &0 60 70 80
1 i ] [l 1 | S S T
0 10 20 30 40 S0 8@ 70 80
NASA - MSFC -1
SPACE BCIENCES LABORATORY SCALAR WIND SPEED (MS ™)

AEROIPARCE ENY IRONMENT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DARTAH
MAR 28-29. 1966

20 .

18 L

16 | 13002 16622
18132

1E48%
14 L

12 L

10 L

ALTITUDE (KHM)

s ' ' ' ' \ ' ' 1
180 270 360 SO 180 270 180 270 3608 8O 180 270
L : . L s s
180 270 360 SO 180 270
1 \ 1 ' 1 )
180 278 360 SO 180 270

NASA - MGFC
GPFACE GCIENCES LRSORATORY WIND DIRECTION (DEDBS)
REROSPACE ENYIRONMENT DIV.

69
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17

CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR

MAR 3. 1969

20

18 L 02262

12

16 04462

ALTITUBE (KM)
N £ [v:} [+ 3
o
w
\

462

' ! ! 1
0 10 20 30 40
NASA - HSFC
8PRCE 8CIENCES LABORATORY
AEROSPRACE ENY [ROKMENT DIV.

1

SCALAR WIND SPEED (M§ )

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

80

MAR 3, 1868
20 .
18 L 02262
1246F
16 | B44BX 10462
07012

14 L
= 12 |
x
8ol
=
5
58 L
[+

6 |

4 |

2 L

1 1 1 1 t 1 1 1 —
80 1880 270 360 80 L8O ] 80 180 270 366 SO
180 270 368 90 180 270 ] 80 180 270 380
s . A . . s
] 80 180 270 360 SO

NASA - MBFC

BPACE GC1ENCEE LABORATORY WING DIRECTION (DEGS)

RERCBPACE ENVIRONMENT DIV.

71
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR 13, 1965

20 -
23262
18 L 1200% 16302 17002 18082 20662
14152 22102

18 | ’;:, 19212

14 L
= 12 L
x
2ol
=)
-
-—
S8 L
3

6 |

4 |

2 L

1 1 i 1 fl L .| 1 - i S § IS 1 1 L 1
a 10 20 30 40 50 O 10 20 30' 40 S8 6 10 20 30 40 50
L s L ; L . 1 . L L . L N L P s
4] 10 20 30 40 §0 O 10 20 30 40 50 0 10 20 30 40 80
— 1 - . ) I 1 a 1 — A 1 —1 1 | [N 1 1 1 1
a 10 20 ao 40 E0 4 18 20 30 40 50 O 10 26 30 40 H

NASA - MBFC -1
8PACE BCIENCES LABORATORY SCALAR WIND SPEED (MS ™)

AEROIPACE ENYIRONMENT DIV.

72
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR 13, 1965

20
15302 17002 18062
14152
=
b=
w
o
=
s
)
' ] ' L i i [P S
270 383 S0 180 270 360 270 360 S0 180 27 360
C ) [ YR L s :
180 270 360 90 180 270 180 270 360

NRSR - MSFC
BFACE SCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

16 L 19212

VIUDE (KM)

v
1
[
T

3
S0
NASA - MSFC

6PACE SCIENCES LABORATORY
AEROSPACE ENYIRONMENT DIV.

1 L
180 270 360 S0

' ) : 3 J—"
270 360 S0 180 270 360

WIND DIRECTION (DEGS])

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR 13, 1965

2055Z 23252
22102
— 1 1 L} 1 1 1
180 270 180 270 360 SO0 180 270
1 1 T 1 1 1 -1 [} 1
180 270 368 SO 180 180 270 350 80

WIND OIRECTION (DEGS)

[

' —
90 180

R T
180 270

270

73
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19

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

APR 4., 1966
20
08217 08512
18 | -
12312

16 L 10142

14 L
=12
0
a0
=
=
S8 L
(=

6 L

4 L

2 L

1 1 1 4 [ —_— L 1 1 1 1 [ NE—— |
0 10 20 30 40 50 60 ] 10 20 3o 40 S50 g0
3 + : 1 1} P S—
o 10 20 30 40 8§32 &0
i 1 i 1 1 [ SO
10 20 30 40 60 60

NASA - MSFC -1
GPRACE BCIENCES LABORATORY SCALAR WIND SPEED (M5 )

AEROSPACE ENY [RONMENT DBIY.

12

10

ALTITUDE (IM)

n

LinER
E+ACE

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
RPR 4., 1966

CE2LR SEBLE

12312
10142

L ) ‘
1 | S (

1 1 —_— 3 1 1] LI S R—
180 270 360 90 180 270 1B £70 380 S0 180 270
3 pu— | 1 —_— )
180 270 360 90 180 270
3 1 1 | I SE—
180 270 360 SO 180 270
- MSFC
GCIENCES LABORATORY WIND CIRECTION (DBEGS)

AZFOSPACE ENYIRONMENT DIV.

75



20

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR B 1966

60

20
18 12282 21252
08497 (5082 18162 17282

16 | 1e102 < 23492

14 L
=121
x
810l
g
Se L
o

6 |

4 L

2 L

T
Y W 5 PRy 1 —1 i I J SUUDIURS SRS N | L 1 a4 1 —_— 3. 1
a 10 20 30 40 S8 §] 10 28 30 40 50 a 10 20 3a 40 50 60
1 1 B et | — 1 1 L 1 1 1 b 3
[§] 10 20 s 4 50 0 10 20 30 40 B0 O 10 20 30
[ IS UGN RV N By -4 [ SN T WU S N -4
4] 10 20 30 40 50 g 10 20 30 40 50 60

NASA - MSFC -1
8PACE 8CIENCES LABORATORY SCALAR WIND SPEED (M§ ™)

AERCSPACE ENYIRONMENT DIV.

76

1] R



18

16

14

i2

i0

{TUDE (KH)

AL.

NASA
SPACE

20

CAPE KEMNNEDY JIMSPHERE WIND PROFILE DATA

08492

1o102

L] 1 n
180 270 360 90 180 270
L ) -
180 270 388 90
13
180
~ MSFC
BTIENCES LABDRATORY

AERCSPACE ENVIRONMENT DILV.

20

18

16

14

12

AL ITUDE (KM}
s

APR © 1866

12282

16082

' ' [
180 270 3860
B e —

180 270

1 t | Sy S—
270 360 8O 180 270
HIND DIRECTION (DEGS])

17282

270

16182
[ S
90 180
1 1
160 270

1 1 z "
3606 90 180 270
| 1 i 1
180 270 360 90

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR

21262

23492

- ' 2
1B0 270 360 S0 180 270

APR © 1966

1 ' 1
180 270 360 S0

NASA - MSFC
SPACE ECIENCEG LABORATORY
AERGSPACE ENVIRONMENT DIV.

180 270

HIND DIRECTION {DERS)

[ S
180 270

77
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21

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

APR 6., 1966

20 r

18 |

16 | 18002

14 L 18012 182852 20452
x t2f
x
210}
=2
=
S8 |
@

8 |

4 L

2 1

1 ) [ J S R — L 1 1. 1 1 RN IR E—
a 10 20 30 40 50 0 10 20 30 40 50 60 70
1 1 13 1 t R Y EOS—
] 10 20 30 40 50 680 70
13 1] 1 B S ) I SE—
0 o 20 30 40 B0 60 70

NRASA - MSFC 1

EPACE 8CIENCES LABDRATORY
AERDSPRACE ENVIRONMENT DIV.

MSo0Z

ALTITUDE (KM)

i ' L1
180 270 360 90

SCALAR WIND SPEED (M§ ')

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

APR 6. 19686
18312 19282 2D4BE
—_ = 1 - t 1 JEENENEY JUN— |
i80 270 80 186 278 3860 SO 180

— ! ks R SRS S |
180 270 360 S0 180 270

NASA - MSFC
6PRCE SCI1ENCES LABORATORY
AEROUSPACE ENVIRONMENT DIV.

LI 1 ) ] 1
80 180 270 360 SO 180
HIND DIRECTION (DEGS)

79



APR 7-8. 1966
20 .
21002 01122
18 ¢ t3002
19362
18002
16 08651
14 ¢
£121]
x
w
=] 10 L
=
S8 L
==
s |
4L
2 L
l 1 1 .. 1 - R JUURY UREUE— | f EESUTSY SN U JpUR R— | SRS S——
[§] 10 20 30 40 50 600 10 20 30 40 58 0 10 20
IR W DU S SEG— B | J S N ) - a1 - | SRR )
a 18 20 3SB 48 50 6048 10 280 30 40 50 60
| EUUUNU P S | . j IS Ep— § - - -3 -
0 10 20 30 40 50 O 18 20 30 40
NASA - MSFC 1

6PACE BCIENCES LABORATORY
AERDSPACE ENY [RONHENT DIY.

20

16 L
8BEBZ
14 +
12

10

ALTITUDE {KM)

- 1
180 270 360 90
80

NASA - MSFC
6PACE 8CIENCEE LABCRATORY
REROSPACE ENVIRONNENT DIV-

80

[ TR S Sap N
180 270 360 890

22

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

SCALAR WIND SPEED (M§ ")

CAPE KENNEDY JIMSPHERE WIND PROFILE DATHR

APR 7-8. 1966
21002
13002
18002 15352
_—t e} e )
180 270 90 180 270 360 SO 1BO

—1 —
180 i S0 180 270

[ NS ISRV Ov— 1 1 -1

a0 180 270 360 8O 180

WIND DIRECTION (DEGS)

D606Z
iy 4L ]
0 40 50 60

1

L
§86 60

O112F

08062

'
180 270 360 SO

13 [ Qpe—_— |

360 90 180

| MU VUSRI W Y
180 270 360 S0

Lo
180 2%



22

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

APR 7-8.

1968

20 .
08352 19452
18 ¢ 12152 16072 17232
osssz 14562
16 |
14 |
=12}
x
&t}
o
—
S8 L
@
6 L
4 L
2 1
1 ) 1 P Ep— i kN 1 1 1 E— 13 1 1 1 1 p—
0 ie 20 30 40 50 0 10 20 30 40 50 i} 10 20 30 40 50 60
S 1 i 1 PR N — ) Lo 3 1 1 4
a 18 20 9 40 S0 ] 10 20 30 40 50 €0
+ 1 1 | J S SR 3. 1 3 B
o 10 20 30 40 50 a 10 20 30 40 50 60
NASA - MSFC -1
6PACE BCIENCES LABORATORY §CALAR WIND SPEED (M8 )
REROSPACE ENYIRONMENT DIY.
CAPE KENNEDY JIMSPHERE WIND PROFILE DARTA
APR 7-8. 19E€6
20 .
0BI5F
18 L 19452
12152 16072 17232
16 L 0StEZ 14552
14 L
= 12 |
x=
Bl
=
jor
58 |
@
8 L
4 L
2 |
e ( 1 1 1 [N E— ' 1
180 270 368 S0 188 270 so 180 270 360 90 180
[ -1 1 1 | E— t 1 1 [ T T [
180 270 360 SO 180 270 180 270 360 S0 180 270 [0 180 270 360
t 1 1 i it ) 1 _ _ L 13
180 270 360 90 180 270 180 270 360 80 180 270
NASA - MSFC

6PRCE SCIENCES LRBORATCRY
REROSPRCE ENVIRDNMENT DIV.

HIND DIRECTION (DEGS)

81



20 -
18 L
12142 15142

is |

12 L

10 |

ALTITUDE (KHM)

NRSA - MSFC
S8PACE SCIENCEY LABORATORY
RERQ3PACE ENYIRONMENT DIV.

82

23

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

10142

20

APR 16-17,

22142 00152

0 10 20 30
1
30 i 10

1867

-1

SCALAR WIND SPEED (MS

20

30

20

0

30
10

f; 02002 03002

20
a

30
10

07212

04002

20

10

S —

20



18 L
12142
16
14 L

12

AL LTUDE (KH)
o

R . A T
180 270 360 30

23

CAPE KENNEDY JIMSPHERE WIND PROFILE DATRA

APR 16-17. 1867

16142 18142

20142

1 '
180 270

NASR - M&FC
SPRCE SCIENCES LABORATORY
AEROSPAGE ENY(RONMENT DIV.

{13833

ALY LTUDE (KM3
a

8 L
6
4 L
2 {
se iﬂu é70 560 éﬁ
NASA - MGFC

EPACE BCIENCEE LRABORATCRY
AERDSPACE ENVIRONMENT DIV.

560 éU iBO
N S W
180 270 360 SO
NIND DIRECTION (DEGS)

CAPE KENNEDY JIMSPHERE WIND PROF
APR 16-17. 1867

02002 03002

J

r 1 1 4
80 1BD 270 360

22142

k4] 180 270 360 SO

ILE DATA

04002

—“‘_’_

o7212

80

s

180 270 360 S0

L [} ' 1 ]
88 188 270 360 90
WIND DIRECTION (DEOS)

- . Il
180 270 360

s
| S I E—
180 270 380 SO

83
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20

18 L
14002 15362

16 |

ALTITUDE (KM}

NRSA - MSFC
SPACE 9CIENCES LABORATORY
RERDSPARCE ENYIRONMENT DIV.

20
i8 L
14002
16 L

14 L

12 {

o]

ALTLTUBE (KH)

L 1 s
s 180 270 360 SC
t 1 1

24

CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA

17052

APR 18, 1967

1926E 20302

)
20 30
L i
g

i e
10 20 3a

I [ T
20 3a 0 10

1

SCALAR WIND SPEED (MS 1}

18207
f 21352
L -3 . <\;§<:§;£r§:>

o 10 i

Q- N

R S
20 30

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

15362

APR 18, 1887

17052 16202 18252

3 1

; '
o] [0 iBU 270 360
L + s

20802

22402

30
I.
10

21362

[ S

20 30

2240

0 [0 180

270

380 a 88 180 270
'

NASA - MEFC
EPACE 6CIENCES LABURATORY
AERDBPACE ENVEIRONMENT DIV.

.
1)

180 270 360 ¢ oo
WIND DIRECTION (DESS)

3
360 0
180 270 360

80

L A 1
s 186 270 360

{80 270 380

85



25

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

ALTITUDE (KM)

APR 4, 1968
20
18 L
01342 04082 06032 88002 12102
13002
1 1 1 i 1 —
0 10 20 30 0 10 20 30
i 1 1 3 — 1 1 1
0 10 20 30 4] 10 20 30
1 1 1 1 L 1 1. 3
10 20 30 0 10 20 S0
NASA - MSFC -1
8PACE SCIENCES LABORATORY SCALAR WIND SPEED (MS ")

AEROSPACE ENVIRONMENT DIV.

86



18 |
01342
16 1
14 1

12 ¢

AL: (TUDE (KM)
a

NASA - MSFC
SPACE BCIENCES LABORATORY
AERDSPACE ENY IRONMENT OIY.

20 .

18 L

0803

16 L

i4 L

12 L

10 L

ALY TTUDE (KM

N

1 1 N —
so 180 270 360

NASR - MSFC
6PACE S8CIENCES LABORATORY
RERUSPACE ENV[RONMENT DIY.

25

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

APR 4, 1968

e

] ! ' g 1
a i:14) 180 27C¢ 360 90 180

i i 1 3 . 3
o 80 180 270 360 80

WIND DIRECTION (DEGS)

1
180

04062 cenaz

i

| Spep— |

270 380
3 3 J GE—
s 180 270 360

CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA

APR 4. 1968

12102

_3
se

[ Y 3 L. ' J I
S0 180 270 360 SC 180 270 360
'
4]
WIND DIRECTION (DBEGS)

t
80

13032

1 J U—1
180 270 360

87
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR 2-3. 1968

20 (

8 i 17282 21692 80582
14082

16 EY 15302 23082

14

= 12

x

8 10

=2

-

—

il

[+~

6

4

2

1 1 1 1 | L 1 1 [ AU . 1 ] [ 1 1 1 A —1
o 10 208 30 40 S0 [y} 10 20 30 40 50 §] 16 20 30 40 50
L 1 1. 1 1 1 s L 1 1 A 1
0 10 20 30 40 50 i 16 20 30 40 BD

i i S 1 1 1 1 L 1 1 1 1 1
0 10 20 a0 40 50 4} 10 20 30 40 50

NASA - MSFC -1

GPACE SCIENCES LABORATORY SCALAR WIND SPEED (M8 ")

AEROSPACE ENVIRONMENT DIV.

88



14

12

10

AL. LTUDE (KH}

NASA
8PACE

26

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
APR 2-3. 1969

13212 17292
14082
L 16302
|
: f L . ' ' ' ' 1 ' '
80 180 270 360 80 180 S0 180 270 380 80 180
' ) s . )
80 fBB 270 380 80 180
t | S WU I E—
S0 180 270 380 SO 180
- MSFC
8CIENCES® LABORATORY WIND DIRECTION (DEGS)

AERUEPACE ENVIRDNMENT DIV.

14

12

10

AL. [TUDE (KM}

CAPE KENNEDY JIMSPHERE WIND PROFILE DARTA
APR 2-3. 1968

2168 00E9Z

i

s s s
180 270 360 8O 180 270
t 1 1 1 1 4
180 270 3260 80 180 270
1 1 : ) 2 :
180 270 360 SO 180 270

NASA - MEFC
SPACE BCIENCE® LABORATORY NIND DIRECTION (DEQS)
AEROSPACE ENVIRONMENT DIV.

89



90
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27

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

MAY 14~15. 1965

20 .
18t 14022 17192 20642
19422

16 |

14 |
= 12 |
X
B ol
=1
fan
S8 L
@«

s |

4 |

| 7

L A : . L : A \ ,
a 10 20 30 40 a 18 28 30 40
L N N NS—
i} fa 20 30 40
. A ) , ,
i 10 20 30 40

NASA - MSFC 1

SPACE SCIENCES LABORATORY
AERQSPACE ENY[RONMENT OLV.

CAPE

SCALAR WIND SPEED (MS ")

MAY 14-15, 1965

20642

i

KENNEDY JIMSPHERE WIND PROFILE DATA

180 270 360 80

S AU N EME I
180 270 360 SO 180 270

20
17192
=
x
w
p=]
2
i
x
' _ 1 1
270 360 90 180 270 360
NASA -~ MSFC

GPACE SBCLENCES LRBORATORY
REROSPACE ENYIRONMENT DIV.

' s L s L 1
180 270 360 8O 180 270
WIND DIRECTION (DEOGS)

: s
180 27C

91



20 .

18

23382

16 |

14 L

12 {

10

wm
T

ALTITUDE (KM}

S T T )
0 10 20 30
0 10

NASA - MSFC
8PACE BCIENCES LABORATORY
REROSPACE ENVIRONMENT DIY.

92

20
s}

28

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

02402

30
10

MAY 28-30. 1966

08402

08402
Ff
34402
;_1 1 1 1
0 10 20 30 0 1o 2

g 10 20 30 40 60
1] i 1 L] 1

- 1
20 30 0 10 20 30 40

SCALAR WIND SPEED [HS—IJ




20

18 L

JJDE (KK)

AL:
-]

NAEAR

G6PACE SCIENCEE LABORATCRY
AERDSPACE ENVIRONMENT DIV.

20

16

i4

i2

10

..UDE (IKM)

AL

£

r 0640%

180 270 380 SB
lB

NASR - HMSFC
6PRAGE BCIENCES LABORATORY
AEROSPACE ENYIROCNMENT DIV.

L 10502
L
1

28

CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA
MAY 28-30, 1966

20382 23382 024DZ
] —ig 4402
] 1 1 J SEEENDENES W— |

so  1eo 270 360 90 180 180 270 360 90 180 270

\ . .
go 180 270 380 90 180

1 1 | SN DUNCUNIUH T——— )
90 180 270 360 SO0 180

- M&FC

WIND DIRECTION (DEODS}

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
MAY 29-30. 1966

05402

150 70
—_—
o 270 380 8¢ 180 270
t R b — I F—— |
180 278 360 90 180 270

WIND DIRECTION (DEGS)
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAY 15-16. 1968

20 -
18 L
2182 1300z 16002 . 21002 60022
16 3 18002
16302 22302

14
= 12
x
810
=}
=
58
@

3]

4 L

2 L

o
0 10 20 a0 .O 10 20 30 0 10
| SR S T— e T
0 10 20 30 0 10 20 g0
NASA - MSFC 1

BPACE BCIENCEE LABORATORY
AEROSPACE ENVIRONMENT DILV.

20

18 L

16

14

10

AL, {TUDE (KM)

NASA
EPACE

SCALAR WIND SPEED (MS )

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAY 15-16. 1968

12152 13002 15002 21002
L 18002
16302 22302
e S— ) 1 —
180 270 360 80 30 180 270 360 270
H B s s Mu—
180 270 360 80 270 380 90
13 . E— o— 1
180 270 360 270 360 S0

- M&FC
ECIENCES LABORATORY

RAEROBPACE ENYV IRONMENT OILV.

HIND DIRECTION (DEGS!

360

20 80
00022
30 180

| I N
270 360 90
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ALTITUBE (KM)

30

CAPE KENNEDY JIMSPHERE WIND PROFILE DARTA
MAY 4-5. 1969

20 _
18 -
16 23462 02002 84592 07482 10482 13382
14 ?
12
10
8
6
4
2
l 1 1 1 14 1 | 1 " 1 .1
5} 10 20 30 40 50 0 10 20 30 40
. 1 1 I 1 -1 [ 1 ) N |
0 10 20 ag 40 50 Q 10 20 30
1 1 i ] ) — 1 1 1
8 i0 20 30 40 g 10 20 30
NASA - MSFC -1
BPACE SCIENCES LABORATORY SCALAR WIND SPEED (M& °)

AERCSPACE ENVIROMMENT DIV.
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18 L

(TUDE (KK}

AL

180 270 360

23452

NASA - MGFC
BPACE OCIENCEG LRBORATORY
AERCSPACE ENVIRONMENT DIV.

18 L

16 L

14 L

12 L

i0 L

LTITUDE (KK)

1N
@

13382

ocoox

30

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAY 4-5. 1968

04592 D7462 10492

L L I
5] 380 180 270 360 SO

80
e ) 3 1 1 1
270 380 90 180 270 380 S0

N
8o 270 380 90 180
WIND DIRECTION (DEGS)

CAPE KENNEDY JIMSPHERE WIND PROFIL.E DATA
MRY 4-5. 1969

w

0

' : \ 2
180 270 360 SO

NRSR - MSHC
6PACE 8CIENCES | ABORATORY
AEROSPACE ENYV IRONHENT DIV.

HIND DIRECTION (OEGS)

180



ALTITUDE (KM)
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
MAY 18. 1969

28 .
18 |
10602 13992 17042
16 :
14
12
10
8
8
4
2 .
i L ) j | i 1 1
8 10 20 30 40 0 10 20 30 40 &0
d—15 28 30 40 S0 4 10 20 30 40 B0
0 10 20 30 40
NASA - MSFC -1
S8PACE BCIENCES LABORATORY SCALAR WIND SPEED (M§ ™)

AEROSPACE ENVIRONMENT DIV.



18 05412

14 L

12 L

10 L

TUDE (KK}
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' 1 )
90 180 270 360

NASA - ME&FC
6PRCE BCLENCES® LABORATORY
AEROSPACE ENY [RONMENT DIY.

13332

TUDE (KM}
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[24]

i

1 — 1

270 360
L
80

-1
S0 i80

NASA - MSFC
SPACE 6CIENCES LABORATORY
AERDSPACE ENY[RONMENT DIV.

180

1

180

31

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

07492

1
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]
360

'
80

MAY 18,
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—
TT——— ——

1
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L 1 13 1 d 1 —
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WIND DIRECTION (DEGS)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

7042

L. _
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—
360

MAY 18.

1969

HWIND DIRECTION (DEGS)
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR
JUN 14 1965

20 .

18 L

14162 16367 20007
00z 17422 18562

16 |
14 L
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10 |

ALTITUDE (KM)

! 1 ]} L 3 ! 1
| 10 20 30 g 10 20 30
L 1 L 1 L 1
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SPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS 7)

RERCSPACE ENVIRONMENT DIV.
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32

CRPE KENNEDY JIMSPHERE WIND PROFILE DATA

JUN 14 1965
14152 16362
- z,_/-—— 17422

| i ' .
180 270 360 90

i S S |
180 270 360 80O

s L
4 L
2

180 270 360 80
NASR - MSFC

G6PACE GCIENCES LABORATORY
REROSPACE ENVIRONMENT DtV

1656
16 L

14 L

12 L

LIITUDE (KM
P
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@

o~

r

[ T —
180 270 360 SO
L
80
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6PACE GCIENCES LRBORATORY
RERCSPRCE ENY IRONMENT DIY.

- i ' '
180 270 360 S0

i ! t 3 [ E—
180 270 380 S0 180 270
WIND DIRECTION (DEGS!)

CAPE KENNECY JIMSPHERE WIND PROFILE DARTA
JUN 14 1865

20002
—_—

Y S
180 270 360

WIND DIRECTION (DEGS)

P E—
180 270
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

JUN 3. 1966

40
.
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ﬂ’lE! [[307 4
10962
I o
=
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) 10
NASA - MSFC

GPACE 3CIENCES LABORATORY
AEROSPACE ENY IRONMENT DIV.

.
20 30 4D
SCALAR WIND SPEED (M§™ 1)

CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA

JUN 3, 1968

08022

20
18 | 0716
16 | 10862
14 L
=121
x
B 1o}
=1
[
T8 L
@«
6 |
4 | B
2 | ‘~—-—‘_ﬁk‘“"f:>
] 1 Il 1 1
180 270 868 S0 180 270
{80 270
NASA - MSKC

SPACE BCIENCEG LABDRATORY
RERCSPACE ENYIRONMENT DIV.

. : 1 3
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1

L

' ' ' ) :
80 188 270 860 S0 180 é70

HIND DIRECTION (DEGS!
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CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA
JUN 20-21, 1968
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| I S— —_— 1 e 1
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SPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS ")

AEROSPACE ENY[RONMENT DLY.
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6PRCE BCIENCES LRBORATORY
RERUSPRCE ENY[RONMENT DIV.

20 .

18 |

20102

16 L
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12 L

10
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3 - A 4
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
JUN 20-21. 1968

133032 15212 16312 19082

3 Jy— 3 1
180 270 360 S0 180 270 360
[l 3 J J—
g0 180 270 360
1 | S —
a0 180 270 360
WIND DIRECTION (DEGS)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR
JUN 20-21., 1968

21207 22302 00482

L 1 1
180 270 360 90

[
S0

NASA -~ MBFC
BPACE BCIENCES LABORATORY
AERUSPACE ENVIRONMENT DIV.

v L L L '
fBO é70 180 270 580 14 180 270

186 270 368 90 180
1

' ' 1 ' :
180 270 360 90 180 270
HIND DIRECTION (DEGS)
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. CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUN 12, 1970

20 -
H 18 L
i yzo02 19402 17042 18452 20672
|
. .
- 14 L
o) < 12 |
S b=
S z
- Hi1wo |
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6PACE SCIENCES LABORATORY SCALAR WIND SPEED (MS "}
AERDSPACE ENVIRONMENT DIV.
CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUN 12, 1870
20 .
18 |
1200z ) » 13402 17042 18452 20872
16 L
14 L
=12 L
b
810l
o
=
18 |
@<
6 |
4 L
2 L
D o L | S W . L 1 L
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L L ' S W
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NASA - MSFC
GEPACE BCIENCE6 LABORATORY WIND DIRECTION (DEGS)

AERDSPACE ENYIRONMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
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18 |
13002 410z 15212
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x
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o
=
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0 19 20
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] 10 20
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G6PACE SBCLENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.
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] 20
-
] 10 20
| I S
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SCALAR WIND SPEED (MS

L

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

13032
——t

. UDE (M)

'
@
T

1 1 13 - g S —)
180 270 360 90 iBo0 270

Lo oL FI
isd 270 360

HASA - MSFC
SPACE SCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

14102
e

[

270

JUL. 2, 1965

15212
1€30Z

' 1
270 360 so

[ ST Sv——
80 iB0 270

1 1 P D EE—
360 S0 180 270 360
HIND DIRECTION (DEGS)

1647

i SNSRI E—
180 270 360
3 f '
278 360 90

S S—
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1 1)
180 270

19012

1

360
[
360 S0

180 27
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 29-30., 18965

20 .
18 L
23002 02597 05152 ogooz 11002 13072
16 L
14 L
= 12 L
x
8 1o |
pran }
=
S8 L
@
sl
4 L
N } é
L 1 S S
0 10 20 0} i0 20
! L. 1 L I b §
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| SR I | | S UN—
(V] 10 20 0 10 20
NASA - MSFC -1
SPACE SCLENCES LABORATORY SCALAR WIND SPEED (MS ")

AEROSPACE ENVIRONMENT OIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 28-30. 1965

r
18 L
23002 02692 OG15Z osacz
_—
16 |
14 L
=12}
x
g1l
=2
£
38 |
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6
% K
2 L
80 150 270 350 180 2706 360 8O
L ' L 1 ' N
180 270 360 80 186 2780 3860
| SN E— U——
180 278 360 80
NASA - MS&FC
8PACE SCIENCES LABORATORY WIND BIRECTION (DEGS)

AEROSPRCE ENVIRONMENT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 29-30. 1965

11002 1307!

16 L
14 L
12 L
10 L
&
]

180 270 360 S0

UOE (KM}

{

3
@
-

rn

98 180 270 350 90 IBU 270 360

NASA - MGFC
6PACE SCLENCES LRBORRTORY HIND DIRECTION (DEGS)
REROSPRCE ENYIRONMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 4-5., 1966

20 .

18 05182 07302

23312 0040Z 082462 09302 10302 11452

16 L
14 L
12 L

10 L

ALTITUDE (KM)
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0 10 20 30 40 4} 10 20 0 10 20
S S WS | T
8 10 20 30 0 10 20 [§] 10 20

[ SRS S [ U T—
¢} 10 20 30 4} 10 20

NASA - MSFC -1
BPACE SCIENCES LABORATORY SCALAR WIND SPEED (M§ )

REROSPACE ENV IRONMENT DIV.
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16

14
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ALTITUDE (KM)
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23917

00402

S S
180 270 3860

| B
186 270

S

8PACE BLIENCES LARORATORY
AERDCSPACE ENY [RONMENT OIV.

JUDE (KM)

AL
o

o

r

180 270

NASA - MSFC
G6PACE BCIENCE6 LABORATORY
RERUGPACE ENYIRONMENT DIV.

'
360
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

JUL 4-G. 1966

B2462

980
[N T—
180 270

—

3960
WIND DIRECTION (BEGS)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

JUL 4-5. 1966

10832

114E2

08332
[ SE— g
50 180 270
L 1 1 i 1 —
180 270 360 890 180 270

' P 1 1 s
180 270 360 SO 180 270
WIND DIRECTION (DEGS)

' L s 1 1 1
1B 270 3€D0 90 180 270

s 1 1 L
180 |270 360 890

: 1
180 270
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JUL 12-13, 1967
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6 L 11002
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z 12
x
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2
=
58 b
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8 |

4 L

2 L

| I e ) 1 [ |
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j SRS SE— - -3 - J PO S
8] 10 20 B 10 20 30 6] 10 20
_l ] | ST EE—— 1 S . |
0 10 20 a 10 20 0 10 20
NASA -~ MSFC -1
SPACE SCIENCES LABDRATORY SCALAR WIND SPEED (MS )
AEROSPACE ENYIRONMENT OIV.
CAPE KENNEDY JIMSPHERE WIND PROFILE DARTA
JUL 12-13. 1967
20 _
18
o507z 07012 cs00x
11002

{TUDE (KM)
8

"
\

AL

16
14
12
8
6
4

v
]

[—1_‘ I 1

a S0

NASA - M&FC
€PACE BCIENCEGE LRBORATORY
AEROSPACE ENY IRUNMENT DLY.
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180 270 360 90

39

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

_lii

188 270 360

180 270 350 90
o S0

0 90
.1 1 '
188 270 360 S0

WIND DIRECTION (DEGS)



20 .

13002

TUDE (KM!

ALYt
]

NASA -~ MSFC
BPACE SCIENCES LRABORATORY
RERUSPRCE ENYIRONMENT DIV.

12 |

10 L

AL’ LTUDE (KM)

NRGR - MSFC
SPACE SCIENCES LABORATORY
AERUSPACE ENYIRONMENT DLY.

' i 3
180 270 360 90

1 2 1
0 80 180 270 360 SO
A

39

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 12-13. 1967

14302

002

16 L

14 L L7042

12 |

10 ]

s |

4 |

2 L (g

PR

1 N -
180 270 360 90

1 1 i 4 ] —_ 1
270 360 80 180 270 360 S0
1

1 13 1 [ JIS SN SE—
0 s 180 270 360 S0 180 27
HWIND DIRECTION (DEGS)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
JUL 12-13. 1967

20042

23042
/ 01042

Lo IS VNS SR
50 fBU 270 360 SO
| —

13 | S W }
1] 80 180 270 360
WIND DIRECTION (DEGS)
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATH
JUL 13-14. 1967

.20 .
18 |
17842 29537 01632
04072

_ 21537 06532
=

x

w

ja ]

=

=

—

-

@

0 10 20
| SR D" | WU S— |
0 10 20 (6] 10 20
) 10 20 4] 18 20

NASA ~ MSFC -1
8PACE SCIENCES LABORATORY SCALAR WIND SPEED (MS ")

RERDIPACE ENYIRONMENT DIV,
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40

CAPE KELNEDY JIMSPHERE WIND
JUL. 13-14, 1967

T

17542
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&
—— g -

AL ITUDE (KM)
o

i
r
h
i
8+
t
G .
|
o
2
L - T S
0 80 180 270 380
1 1.
50 180 270
LASA - MSFC

SFACE BCIENCES LABORATORY
AQEROSPACE ENVIRONMENT DIV.

CAPE KENNEDY JIMSPHERE

P
©
1

"
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14 L
]
_ I
= 12 L
x 1
U S,
E | ==
- e— ——
2° f =
"
4
i
2 |
l P S H 1 1 1
180 270 360 S0 188 270 360
NASA - MSFC

6FACE 6CIENCES LABORATORY
REROUSPACE ENVIRORMENT DIV.

s
360
[ 1} L 1 4
90 180 270 360 80

WIND CIRECTION (DEGS)

180

JUL 13-14. 1867

= —

1 1 4

80 180 270
Lo t
270 380 80

WIND BIRECTICON (DEGS])

o

4
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=

'
180

1
270

PROFILE OHTA

WIND PROFILE DRTA

1
360

04072

80

| Wpp— —_l .3
90 186 270 360

1
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CAPE KENNEDY JIMSPHERE WIND PROFILE DRTR
JUL 24, 1967

20 (
18 L
12002 18302
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=
x
w
j=]
=2
=
-
)
<
o1
20 a 10 20
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a 1o 20
| 3.
0 10 20
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CAPE KENNERY JIMSPHERE WIND PROFILE DARTA
JUuL 24, 1887
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I
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= 12 L
= i
: i
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&
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I e TG .. A | Lo f I SN N 3
§0 1880 270 386C 80 183 2} 180 270 368 80 180

3 3 [ N e |
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[ 1 J P SN S—— |
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LABA - MEFC ~
8PACE ECIENCE® LABORATORY WIMD DIRECTION (DEGS)
REROSPRACE ENYIRONMENT OIV.
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CARPE KENMNEJY JIMEPHERE AINI PROFILE OATA

JUL 25-28. 1S58
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3 - 3z
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i8 -
14 -
Tz L
=
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| SO E——— | SO S—
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-
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NASA - MSFC -1
8PACE SCIENCES LABJRATIRY SCALAR WIND SPEED (MS °)
AERISPACE ENVIRONMENT 31V.
CAPE KENNEZY JINSPHERE WINZ PRCFILE CATA
JJi. 2E-DB, 15E8
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8 L Vgan
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cazaz
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|
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NASA -~ MEFC
8FACE OCIENCEE LABORATORY
AEROBPACE ENYIRONHENT CLV.

RIND DIRECTION (DEGS:
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
JUL 186, 1968
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REPTCSPACE ENYIRCNYENT Div.
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6PACE 6CIENCEG LABORATORY
AERTBPACE ENVIRONMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
JUL 17. 1970

lﬂgiégé%;

L;EE;LJ

0 10 20
10 20
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e e s
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR
AUG 11. 1965
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CAPE KENNEDY JIMSPHERE WIND PROFILE OATA

AUG 11, 1965
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
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46

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
AUG 1. 1967

20 .

18 L
15422 22482

16 17632

14
12

10

ALTITUDE (KM)

s ]

U
b 10
| UV WN——

NASA -~ MSFC -1
SPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS 7)

AEROAPACE ENVIRONMENT DIV.

128



{TUDE (KH)

[l
o

[ S S|
270 360 SO 180

NASA - MSFC
SPRCE BCIENCES LABCRATORY
RERUSPRCE ENY[RONMENT O1Y.

46

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
AUG 1. 1967

1009z 16422
—

< —

IR ______,.,—:ézz,‘

3 : [
270 360 8O 180
Lo [ Sp— 1 [ P 13 L — )
180 270 360 80 180 270 360

WIND DIRECTION (DEGS)

CAPE KENNEDY JIMEPHZRE WIND PROFILE DATR
AUG .. 1867

20 .
18
22482

16 . 17532 <:”?;Efgi

14 = — T
= 12 .
az
e .
TR :

6 .

S'\-——
4
I
LY
2 < —
L,,x;,.l 1 -1 - b -3 —_ 1 1 gj
S@ 180 270 360 896 180 270 36C
| N | ey — )
8C et 273 360

“ASA - ¥SFC

BPACE SCIELCES LABCRATORY
RERUSPACE ENYIRONMENT OIY.

RIND BIRECTION (DE0GS)
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ITUBE (KM}

ALY

18

16

14

12

10

P

il

a7

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
AUG 19-20., 1968

12002 15002 16302 18002 19302 21002 2230% 00012

B a 10 20
0 10 6} 10 20
20 80 ¢} 10 20 0

10 20

NASR - MSFC -1

SPRCE BCIENCES LABORATORY

SCALAR WIND SPEED (M§ 71

AERTJSPACE ENYIRONMENT DIV.
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18

16

14

12

10

AL, [IUDE (KK)

12002

NRSA - MSFC
B6PACE SCIENCES LABORATORY
AERDGPACE ENVIRONHENT D1V.

18

16

14

12

10

AL LTUDE (KM}

[asasiiel ]

15302

3
80

NASA - KSFC
6PACE SCIEMCES LABORATCRY
AEROSPACE ENYIRONMENT DIY.

13

[y
180 270
[—

a

302

CAPE KENNEDY

{15002

[gpp——
380 90

1
80

21002

]
S0

1 1. [ G
180 270 360

1

'
g g0

a7

JIMSPHERE WIND PROFILE DATA
AUG 18-20. 1968

16302 18002

] 1

Y
80 180 270 360 8O

t 1 1] 1 —_—d
80 o [0 180 270 360 80
3 [S—" i
180 270 360 90

WIND DIRECTION (DEGS)

CAPE KENNEDY

R p—

180 270 360
]
)

JIMSPHERE WIND PROFILE DATA
AUG 19-20., 1S68

22302 coaiz

L - [ e e B R N Ps—
180 270 360 SC 180 278 360 80

[P YO U S |
S0 183 270 360 890

WIND DIRECTION (DEBS)
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48

CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR
SEPT 13-14. 18965

20 (

18 L olnoz 22162 23302 o 04302 07002 08152

16 [

14 00452
= 12
x
810
=2
e
i
[+ 4

6

4

2

ll
L__J_,.A_. —1 L__A_‘L__.A I___L__l_.._l
4] 16 +20 30 [i] 10 20 3[! i] 10 20 30
| SUNUSNINS WS EES— | S NONSNSN S —— | j WSS U N——
[¢] 10 20 30 4] i0 20 30 [¢] 10 20 30

NASA - MSFC -1
SPACE BCIENCEE LABORATORY SCALAR WIND SPEED (ME 7))

AEROSPACE ENYIRONMENT DI1V.

132




48

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 13-14, 1965

03152
2100 22152 2330Z

00452
12 L

10 ¢

TUDE (KK

AL

Py "~ 1

:
0 S0 BD 27[} 36[1 270 380 90
. [ PR
27U 380 9[! IBB 270 360
L S W
270 36(! SU 180 270 380

# S

80 270 360

' ) FJ SS—
80 180 270 360 8O

[

NASA - MSFC
6PACE SCIENCES LABORATORY HWIND DIRECTION (CEGS)
AEROSPRCE ENVIRUNMENT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 13-14, 1865

20 .
05457
n7o02 CBL52
=
X
e
f=p]
b=
.
@
1 1 1 r—
o 8o 180 270 ‘GO SU 8 30 {8@ 270 360 90O
8 “do tee 270 360 S so
1 1 [ S E—
i} 90 lBD 270 360 g0
HASA -~ MSFC
6PACE GCIENCEE LABDRATORY WIND DIRECTION (DREGS)

REROSPACE ENVIRDNMENT D1V.
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49.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 6-7. 1967

20 .
18 23927

21302 03302 05302 07302 05302 11302 13402 18402
= ?
x
W
f=]
=)
-
pd
pt }
@

) L ! .
0 10 20 80 [¢] 10 20 0 10 20
P+t 1 — 1 1 @3 .1
§] i6 20 30 .a 10 20 30 0 10 20 30
P 0y @@ | NS SNV W — | SESE T ——
0 10 20 a0 0 10 20 30 6] 10 20 30

NASA - MSFC -1
BPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS- ")°

AEROSPACE ENY [RONMENT DIV.
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18

18

14

12

ALTLTUDE (KH)
o

19302

49

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
SEPT 6-7. 1967

21302 29322 88302 06302 07302
P

' L t
180 é70 360 S0 180 fBU 270 360 50 fBU

i o .
180 270 368 86 180 180 270 980 80 iB0
A

NABA ~ MEFC

B8PACE SLIENCES LABCRATORY

L 1
180 270 360 80 180 188 270 980 B0 180
WIND BIRECTION (DEOS)

AEROSPACE ENYIRONMEMT DIV.

12

10

ALILTUDE (KM)

0930z

CAPE KENNEDY JIMSPHERE WIND PROFILE DATAR
SEPT 6-7. 1567

1302 g0z 18402
L

:
180 270 360

. 1 L :
S0 180 160 270 360 8O0 180

180

NAGA - MGFC

SPACE BCIENCES LABURATORY

e 4
270 380 80 180
e A
180 270 @80 90 160
WIND DIRECTION (DE0S)

AERCBPACE ENVIRONMENT DIV.
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136

12012 13302

ALTITUDE (KM}

NASA - MSFC
BPACE SCLENCES LABORATORY
AEROSFACE ENVIRONMENT DIV.

18 |

Kl

NASA - MBFC
SPACE BCIENCES LABORATORY
AERNSPACE ENY [RONMENT O1Y.

ALTITUDE (KM
® 5 8 % =

50

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

SEPT 14, 1967

18302 19302
15002 18002
0 10 20
—
20 ¢} 10 20
| SSRIUS EE— | M S PO
0 10 20 s} 10 20 30

12012

o)

S DR 1
g5 180 270 360 90

s}

SCALAR WIND SPEED (HS—IJ

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

S0

SEPT 14, 1967

15002

-1 oo i
180 270 360 do

| SN I S SO 1 1

- ¢ 5o 180 270 3s0 4d

WIND DIRECTION (DEGS!

L
180



50

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 14. 1967

18 ¢
18302
18002

16 L —
14 L
12 L

10 |

ITUDE (KM)

ALt
o

-~

s : \ 3 s
0 90 180 270 380 90

D‘ -
( @
=

s : s ) s )
:14] 180 270 360 SO 180

NASA - MSFC
8PACE BCIENCES LABORATORY WIND DIRECTLION (DEGS)
AERCSPACE ENVIRONMENT DIY.

CAPE KENNEDY JIMSPHERE WIND PROFILE DARTR
SEPT 14. 1967

18 L
19302
16 |
14 1

12 L

UDE (KM)

10

-
.

ALTI
@

2
| = L t 13 dt - il 1 1 1 1 1
0 g0 {80 270 360 &0 180 270 360 Sa 180 270
HASA - MSFC
BPACE SCIENCES LABORATORY WIND DIRECTION (DEGS)

AEROSPACE ENVIRONMENT DIY.
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51

CAPE KENNEDY JIMSPHERE WIND PROFILE DATH
SEPT 15, 1867

20 _
1930%
16012 18902 18002 19382
E ;
E ,
w
jan]
=
=
'—-
~J
T
< 1! 1 x%
g 10 20 0 10 208
j S W— | | SN UE— |
6] 10 20 §] i0 20
[ S F— | SES S—
g 10 20 4] 10 20
NASA - MSFC -1
SPACE SCIENCES LABDRATORY SCALAR WIND SPEED (M§ i

AEROIPACE ENVIRONMENT DIV.
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51

CAFE KFLLIIY L INBPHERE

JEPT LG,

20 .
18 L
| 12C32 —
6L
i
!
14 o
¥
= 12 ?
i
s 10
=} !
= 5
2B .
a
1
6 -
i <\\\ £
' -
4 o P _ﬁ::}
2 - =T T
I 3
L 1 i
18¢ 270 363 S0
t [ S Y
a s0 i8¢ 27 T M

KAGA - N&FC
6PRCE BCIENCES LABCRATCRY AT
AEROSPACE ENY [RONMENT DLY.

TiCH

CAPE KENNEDY JIMSPHERE
SEPT 15,

=
gy ¢ g
1
y

AL. (TUDE (KM}
&
T

- 1 1. i 1 i i 1} -~
a 53 183 273 368 SC 182 273 360
— 13
6] 50
LASA - MSFC
&PRCE 6CIEKCES LABORATCRY KIND DIRECTION

REROUSPACE ENYIRONMENT DLIV.

wIND PROFILE

1867

(CEGS)

1667

28TA
Rt
=
—
e
L 1 - 1 1 3
80 18¢ 270 360 SO
WIND PROFILE DATA
lezo2  19SBZ__
AT T
o
._,————r_
1 1 1
3683 S¢ 180
1} I 1
183 270

:
180

139



52

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 19-20, 1968

20 r
18 L
18302 18002 19302 21002 22302 800tz
16
14 .
= 12
x
& 10
=1
=
a8
@
6
4
2 ?
LA N—
G 10 20 a 10 20 <] 10 20
| S W | —_ )
0 i0 20 Q 10 20 30
0 10 20 a 10 20
NASA - MEFC -1
SPACE SCIENCES LABORATORY SCALAR WIND SPEED (M8 )
AEROSPACE ENYIRONMENT DIV.
CAPE KENNEDY JIMSPHERE WIND PROFILE DRTA
SEPT 19-20. 1568
20

—t

13332 1630Z

L
[« ]

16 ——
14 ¢
= 12 l
= I
1
Sl
2
2 B
&
6 [
4 .._ :
, | ék
| ==
ll__t_, P T
270 360 SO i80 270 360 83 180
j W U P W 1 — 1 3
0 80 180 270 360 8O 180 270
HASA -~ MSFC
6PRCE 8CIENCES LABCRATORY WIND DIRECTION (DEQGS)

AERTSPRCE ENYIRONMENT OIV.
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52

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 19-20. 1868
20 .

18 |
18002 18302 21002

UDE (KM)

e

[
[

1 ] x 1 1 [ NN SN

S0 180 270 360 SO 180 270 360 S0
L. B e J

90 180 270 360 80

s | PO I
80 180 270 360 80

NABA - MSFC
6PACE GCLENCES LABORATORY WINDO DIRECTION (DEGS!
REROSPACE ENYIRONMENT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
SEPT 18-20. 1968
20
18 L
2230E 0001Z
16 L
14

12

10 L

AL LTUDE (KM)

180 270 360 S0
t U T Se— )
180 270 3608 S0

NAGR - MEFC
BFRCE 8CIENCEG |.ABORATORY HIND DIRECTION (DEGS)
HEROSPACE ENYIRONMENT OIV.
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53

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
SEPT 27. 1968

2c F
18 }
oss2x 800z
18
14
= 12
x
8 10
=2
—
—
g8
@
3
4
2
1
10 20 30
[ S W W |
a 10 b4i] [0
| SN S E— |
0 10 20 so
NASA - MBFC -1
SPACE 8CIENCES LAADRATORY SCALAR WIND SPEED (M§ ")
AERQSPACE ENVIRONNENT OLV.
CAPE KENNEDY JIMSPHERE WIND PROFILE DATH
SEPT 27. 1968
20
18 |
06622
16 L 04382 o802
14 ’.
=12/
=
2o | d
=)
=
38 |
(=~
6 L
4 L
2 L
1 1 ) RPN SEE— )
80 180 270 360 8O0 180
[ W EE W E——— )
o 90 180 270 360 90
1 1 | S E D S E—
180 270 360 90 180 270
NASR - MGFC
6PACE 6CIENCES LABORATORY WIND DIRECTION (BEGS)

AERUEPRCE ENYVIRONMENT DLIV.
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20

i8

16

14

12

10

ALTITUDE (KM)

I

54

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

j2002

132082 {601Z

£

| SIS S
g 16 20

| PO SS— }
0 10 20
0 10

NASA - MSFC
8PACE SCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

144

SEPT 24, 1968

51952 18147 19302
S SE—
0 10 20
[ I S
0 10 20
20 §] 10

§CALAR WIND SPEED (M§™

20892

22262

20

[ RS SN S—
0 10 20 30



54

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

12002

18 | ‘_‘11,,_:;‘“"

AL. [IUDE {(KH)

NASA - MSFC
SPACE GCIENCES LABORATORY
REROSPACE ENV[RONHENT DIV.

1 4 4 1 [ S
180 270 360 SO 180 270

360
'
180

SEPT 24, 19869

13292

5 L — P
14 |
12 L
10 |

1 1 1 I [ —
270 360 80 180 270

WIND DIRECTION (DEGS)

—d
360
V. 4
sg 180 270

15012

i

CAPE KENNEOY JIMSPHERE WIND PROFILE DATA

a0
80

20 .
19502
=
xz
w
=)
=
3
@
180 270 360
) J ST SRS E—
a0 180 270 360
]
NASA ~ MSFC

6PACE GCIENCES LRBORATORY
AEROSPACE ENYIRONMENT DIV.

SEPT 24. 1968

80 180

1 j IS DS— )
180 270 360 SO
WIND OIRECTION (DEGS)

1
270 360 80

17042

30 180

360

22267

180 270

270

360

145



ALTITUDE (KM)

20 -

183

16

14

12 L

10

55

CAPE KENNEDY JIMSPHERE WIND PROFILE DARTR

02

14182 16302

A S SO |
0 10 20 30

—
4] 10 20 30
0 10

NASA - MSFC
SPACE SCLENCES LABORATORY
REROSPACE ENVIRONMENT DIV.

146

0CT 19-20., 1965

23002
19162
20302 21452 00152
ééi;:zgjiz<§7 ié;r;sg:kig
Q 10 20 30 a 10 20 30
30 I T 016 28 30

SCALAR WIND SPEED (Ms 1)




55

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

20 .
s 13002

16 | 14152
14 L

12 1

ALY [TUDE (KM)
o

[
270 360 380 180 270 360
3 1 L
270 360 90
NASA - MSFC

GPACE GCIENCES LABORATORY
REROGPACE ENYIRONMENT DIY.

0CT 18-20. 1965

16302
18002

19152

270 360 90 IBU 270 360
150 270 360 90

1 I 1
270 380 SB 180 270 360

HWIND DIRECTION (DEGS)

180 270 360 90 180

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

16 20302

[TUDE (KM)

ALY
o

N
S0 180 270 960 98 180

NASA - MBFC
SPACE SCIENCEG LABORATORY
REROSPACE ENYIRONMENT DIV.

OCT 18-20. 18685

23002

SU

180 270 BSU SB

.

21452 % 00162
q/féybi%; \ ) L

1
180 270 383 80

1 :
270 360 80
WIND DIRECTION (DEGS)

: :
180 270

: :
180 270

147
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56

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
0CT 24-25, (966

20
18 | 17002 20002 23002 01002
=
x
w
f=]
=
=
-
-
P |
@
1 N i SSUEUIGN U— |
o 10 20 30 40
j I SN E—
0 16 20 30
| N S I E—
i} 10 20 an 40
NASA - MSFC -1
8PACE BCIENCES LABORATORY SCALAR WIND SPEED (MS )

REROSPACE ENVIRONMENT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
0CT 24-25. 1986

18 L
17002 20002 23222 o109z
16 |
14 L
=12 L
x
10|
=1
£
i oL
5=
8 |
o
- L
160 2]70 360 90 189 180 270 360 90

1S [N P SE—— ]
180 270 360 90

' 1 ) ) s '
i} S0 180 270 360 30

NRER - MBFC
BPACE §C]ENCES LABORATORY WIND OIRECTION (DEGS)
AERCOPACE ENYIROKMENT DIV.

180
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51

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

OCT 26. 1966

20 .
18 | p23oz 085002 11272
06602 Q7662
16 ¢
08102

14 L ;
=12
x
H10}
=
=
58 |
T

6 L

4 L

2 |

) L : L 1 : ' L A s '
¢ 18 20 30 40 50 6] 10 20 30 40 S0
: i L i 2 - f s : ) ) s
10 20 30 40 50 6 10 20 30 40 50
L L L L : N f ) s :
0 10 20 30 40 18 0 10

NASA - MSFC 1

SPACE BCIENCE® LABORATORY
REROSPACE ENVIRONMENT DIV.

SCALAR WIND SPEED (MS~

]

20 30 40 §0

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR

20 .
18 L 02202 CEODE
i6 L
14 |

12 L

10 L

AL. LIUDE (KM}

' ) h :
180 270 3260 éﬁ 180 270

0CT 26. 1866

DEBOE 07552

11272

810z

180 270 350

' 2 )
180 270 360

NABA - MSFC
&PACE GCIENCES LABORATORY
AEROGPACE ENVIRONMENT DIV.

' ' 2
80 180 270

i 1 1 1 2 1
i80 270 360 90 180 270

WIND DIRECTION (DEGS)

80 180 270
A .
180 270 360 G0 188 270

1 ' t '
180 270 360 S0

;80 é70

151



152

20 [
18 L
12002 19382
=
z
w
Q
2
5
b
=1
o
a 10
NASR - MSFC

SPACE 3CIENCES LABORATORY
AERCIPACE ENY IRONMENT DIV,

20 .
18 L
=
x
L
f=1
=
A
-
i
-4
@
g 8o
NABA - MSFC

SPACE SCIENCES LABORATORY
RERDSPACE ENVIRONMENT DIY.

L. 1
180 270 360 80

58

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
OCT 16. 1967

i 16302 18002 18302 21042
<§éi§; '
i} 10 20
20 0 10 20
— | MR E—
] 10 20 0 10 20

GCALAR WIND SPEED (Ms™ ')

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
O0CT 16, 1967

12002 18987

Uy SUNURN DE— |
180 270 360

o1 L1 1 2 — 1
270 880 90 180 270 360 80

WIND DIRECTIPN (DEGS)

. 1 —1
180 270 360



58

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
OCT 16. 1967

18 |
15042 16302 18002

16 L

ALTITUDE (KH)

' 1 t f G N W)
0 80 18@ 270 360 80 180 270
' s 1 a4
Is] a0 180 270 360
1 1 [ s ' X 3
0 80 160 270 380 90 180 270
NASA ~ MGFC

8PACE SCIENCES LABORATORY WIND DIRECTION (DEGS)
REROSPACE ENVIRONMENT DIY.

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

OCT 16, 1967
20 .
18
19302 21042
18 |

14

12 ¢+

10 L

ALTITUDE (KM)

1 3 1 RN S A E—

gn {80 276 380 80 180 270 350
1 1 L} 1 1 [ 1

g0 180 270 386 90 180 270

NRER - MSFC
SPACE SCIENCES LARDRATORY WIND DIRECTION (DEGS!
RERCSPACE ENVIRONMENT DIY. .
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59

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

0CT 11. 1968

20 .
18 L
0800 07152 06472 11002 12372

16 |

14 L
z 12l
x=
H1ol
-
—
ot
58 |
@

[

4

2

i 10 20 30
6 18 20 30 o i 20
| IR R E—
[i] 10 20 30

NASA ~ MSFC 1

BPACE 3SCIENCES LABCRATORY
AEROSPACE ENVIRONMENT DIY.

SCALAR WIND SPEED (M§ ')

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

0CT 11. 1S68

08472

%?i

180 270 360 90 180 270

20
18 L
0E00Z D716Z
16 |
14 L
= 12}
x
8ol
=1
o
38 L
[+
8 |
4 |
2 |
180 270 380 su 1an 270
{860 270 380
NASA - MGBFC

SPACE SCIENCE® LABORATORY
AERDSPACE ENYIRONMENT OIV.

80 180 270 186 270 3980 80

¢ . 2 ' 1 s
180 270 380 8O 180 270
WIND DIRECTION (DEGS)
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60

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
NOV 18, 1965

20 .
B ™2
14012 16152 1830Y 211562 21902
16 | ]
141
= 12 |
X
&l
=)
=
He L
o
8 |
4 |
2 |
[ R M W— 3 1 1 Il Il ) L L 1 L 1 ]
¢ 10 20 30 48 0 10 20 30 40 &8 @ 10 20 30 40 B0
[i] 16 20 30 40 8 16 20 390 40 EO
(i 10 20 30 46 &S0 @ 16 20 30 48 B0
NASA - MSFC -1
SPRACE BCIENCES LABORATORY SCALAR WIND SPEED (MS )
AERCOFACE ENY[RONMENT DIV.
CAPE KENNEDY JIMSPHERE WIND PROFILE DBATA
NOV 0. 1865
20 .
18 |
1900F
17462
te L 14012 1616E 16302 21162 21802
14 |
=12 |
>
Hiol
=]
:
6 L
4 |
2 L
I 1 ) — ! 1 ] ] 1 a | S S S S —
9p 1BG 270 360 S0 180 S0 180 270 360 9 180 90 180 270 360
83 180 270 360 90 180 g0 180 270 360 S0  1BO
98 180 270 360 80 180 80 180 270 360 90 it
NRSA - MSFC
SPACE SCIENCES LABORRTORY WIND DIRECTION (DEDS)

AERCSPACE ENYIRONMENT DIV.
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ALTITUDE (KM)

NABA

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

1336
r z 20987

19122

o a5

g fo 20 36 48 o

L

L ' L
a 1o 20 30

i 3

a 10
- MSFC

SPACE SCIENCES LABORATORY
AERCIPACE ENVIRONMENT DIV.

14

12

10

ALY ITUDE (KM)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR

13362

1812k

R Y.

s 4
o] 180 270 360

| S W |

180 270 360
[
a

NAGR -~ MSFC
GPACE SCIENCES LASORATCRY
AERUSPACE ENYIRONMENT DIV.

61

NOV 3. 1967

40 S0

) | NP E—
20 30 40 50
SCALAR WIND SPEED (MS

NOV 3. 1967

20302

1t
80 180 270 360
HIND DIRECTION (OEGS)

1
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20 .
18 _:Ei:z 18122
16 L
14 |

12 L

10 L

ALTITUDE (KM}

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

40

i
50

20342

62

NOV 4, 1967

NASA -~ MSFC
8PACE SCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

2C -

18 - - 1312

18 ¢

14 &

AL. [TUDE {KM)
&

20

30

1

40

80

10

s r 1
g0 182 27C 380 30
¢

:
180

20

1 ) 2
30 40 60
1

SCALAR WIND SPEED (M§ ")

KOV 4, 1967

20842

1 : t
180 270 380 SJ
L

KASH - MEFC
SPRCE ECIENCE® LABORATORY
REROEPACE ENVIRONMEKT DIV.

. s
18C 270
'

180

: 1 ) :
270 380 80 180 27C
WIND DIRECTION (DEGE)

CAPE KEMNEDY JIMSPHERE WIND PROFILE CORTH
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

NOV 9. 1967
20 .
18 |
% o282 01592 LELTS 05302 0635z oamsz 08152 12152
14 |
=12 |
x
a0t
=1
=
58 |
@€
6
4 1
2 L
a 10 20 30 40 o] 10 20 30 a 10 20 30
| IS N —— r o« S e e |
a 10 20 3a §] 10 20 30 g 10 20 30
| IS S S | N S S—
a 10 20 30 a 10 20 34
NASA ~ MSFC -1
SPRCE SCIENCES LASORATORY SCALAR WIND SPEED (M§ °)
AEROSPACE ENVIRONMENT D1V.
CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
NOV 8. 1867
20 .
i8 [
2 E;
6l 0028% O1ESE 04212 - 08sEX - 08162 12162
14 L
=12}
=
8ol
o2
=
538 L
(-5
8 L
4 L
2 L
L L ' ' ' s ' PR L L ' ' s
180 270 368 80 18c 180 270 360 80 isg 180 270 860 80 180
L | L L s ' 1 ' " N + s L . '
180 270 360 B0 180 180 270 3860 90 ig0 180 270 360 80 180
L L 1 L N L ) ' L :
180 270 360 SO 180 180 270 380 80O i80
NASA - MEFC
GPACE BCIENCES LABORATORY WIND DIRECTION (DEQGE)

REROBPACE ENVIRONMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
NOV 14, 1969

12632
18 i 1e112 18382

ALTITUDE (KM)

1 [ R S -l |
0 10 20 30 40 50

i L ) \ L .

0 10 20 30 40 50

] 1 | S SVUR D S

s} 10 20 30 40 59
NASA - MSFC -1
€PRCE SCIENCES LABORATORY SCALAR WIND SPEED (M§ )
REROSPACE ENY [RONMERT DIV.

CAPE KENNEDY JIMSPHERE WIND PROFILE DRTH
NOV 14, 1968

20 .

18 _1253!

18112 18382
16 L
14 L

12 L

10 o

ALt [TUDE (KM)

1 -1
180 270 360 S0 iB0 270
180 270 360 80 180 270
\ R . N 3
180 270 360 S0 180 270

NASA - MSFC
BPACE BLCIENCES LABORATORY HIND DIRECTION (DEBS)
REROSPACE ENVIRONMENT DIV.
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CAPE KENNEDY JIMSPHERE WIND PROFILE OATA
DEC 28, 1964

20 _
13062
18 L 16002
<',> 17312 19002 pi

o =z

14 L ’
=121
x
Bt}
-2
o
ve L
@

6 L 4

4+ L

.} e S S, m— }
0 10 20 30 1} 10 20 30
L 3ot I S SO
¢} 10 20 30 .a 10 20 30
J SR S . ———)
0 10 20 30

NASR - MSFC 1
SPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS 7)

AEROSPACE ENY[RONMENT DLV.

18 L

16

14

12

10

TUDE (KM

ALl
@

o~

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
DEC 29. 1864

13062
{6DDE

22002
17912 1s0Qx

| S N 1

a- 3
180 270 360 80 180 180 270 360 90 180

| ] R WO SO 3 O S S
180 278 360 S0 180 180 270 360 8¢ 18
1 ' | E—"
180 270 360 90 180

NASA - MSFC
B6PACE BLIENCEE LABDRATORY WIND DIRECTION (DEGS)
AERCSPACE ENY [RONMENT DIV.
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18 ¢

ALTITUDE (KM)

NASA ~

16212

MEFC

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

66

DEC 8. 1966

21422 23242

1 Lo
30 40 50

1 1

' .
10 20 30 40

] 1
a 10

SPACE BCIENCES LABORATORY
REROSPACE ENYIROKMENT OIV.

LIUDE (KM

AL,

16212

~

CAPE KENNEDY JIMSPHERE WIND PROFILE DBATA

21422

NASA - MSFC

GPACE BCIENCES LABORATORY

' ' 1 ' s
160 270 360 890 180 270°

S
g0

1 | QE—
20 38 40
SCALAR WIND SPEED (MS~

DEC 6. 1966

23242

A ) 2
180 270 360 90

v
180

RERQSPACE ENVIRONMENT DIV.

180 270

1 ' : Y
270 360 80 180 270
HINOD DIRECTION {DEBS)

H
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CAPE KENNEDY JIMSPHERE WIND PROFILE DATA
DEC 18-19, 1867

20
18 L
14302 16002 20302 23457 o100z
= / ?
x
wl
o
P
=
—
.
@
1 1 1 L 1 L 1
a 10 20 30 s} 10 20 30 g
j N S Ui— L 3 1 1 1
§] 10 20 30 [\ 10 20 30 40
| S E S— L 1 1 1 1
i} 10 20 30 §] 10 20 30 40
NASA - MSFC -1
SPACE SCIENCES LRABORATORY SCALAR WIND SPEED (MS )

AEROSPACE ENVIRONMENT DIV.
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20 r
18 ¢
14302
16 L
14 L
=
x
w
f=i
=
= '
1 L
@
o 180 270 360
90
NASA - MSFC

S8PACE SCIEMCES LRBORATORY
REROSPACE ENYIRONMENT OIV.

[ WY S—
1] 180 270 360
L
90

20 .
18 |
22002
=
=
wr
a
=1
4
o
@
-1
S0 180 270
NASA - MSFC

SPRCE SCLENCES LABCRATORY
RERDIPACE ENYIRONMENT OIV.

67

CAPE KENNEBY JIMSPHERE WIND PROFILE DATA

16302

DEC 18-19. 1967

20302

17902
i2 L
10 L
]
1
4
2
[ SR

IBO 270 360 50

180 270 360 90

23452

1 1 [ SN Y—
180 270 36C 90 180 270
WIND DIRECTION (DEOS)

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

DEC 18-19. 18967

o1a02

S S S—
180 270 360

WIND DIRECTION (DEGS)

S
180 270
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14

12

10

ALTLTUDE (KM}

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

12462

68

DEC 9. 1968

L3602 16222

I

o 18 28 90 40 &0
1 1 [} H
v {o 2o 3o

=

10

NASA - MGFC
GPACE BCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

AL: LTUDE (KH)
o

NRSA
SPACE

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

1 1] 1
180 270 360 80 186

60

30§60

20 90 "40 0 s
SCALAR WIND SPEED (M§~

DEC 9. 1968

13602 18222

1248% J
b
270

0 80 180 270 380 80
3

~ MSFC
SCLENCES LABORATORY

AEROSPACE ENVIRONMENT OLV.

i 1 i
0 &G0 180 270 380 S0
WIND DIRECTION {DEGS)

1
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20 .

18 L

12302

ALTITUDE (KM)

09

CAPE KENNEDY JIMSPHERE WIND PROFILE DATH

1600Z

G 10 20 30

i

40

DEC 11, 1888

18302

16 | —‘\,\;;’
14 1
12 |
10 L
8 L
6 I
4 L
2 |

1]

NRSA - MSFC
8PACE SCIENCES LABURATORY
AEROSPACE ENY[RONMENT DIV.

18 1

16 {

12 L

10

TUBE (KM

. fAL.
@

0 30
10

10

o. NL

40 )
20 30 40
SCALAR WIND SPEED (M§~

L

CAPE KENNEDY JIMSPHERE WIND PROFILE DATA

12302

.
180 270 360 &0

NRSA - M&FC
BFACE SCIENCEG LABORATORY
REROSPACE ENYIRONMENT D1V.

1 \ :
180 270 360
L

DEC 11. 1968

15002

180

270 960 90 180 270 360

WIND DIRECTION (DEGS)

1680F

L t 1
270 360 80

1 I 1 P
180 270 360 80
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18 L

16 L

14 L

12 ¢

10 L

ALTITUDE (XM)

NASA - MSFC
BPACE SCIENCES LABORATORY
AEROIPACE ENY[RONMENT OLV.

14102 16612

AL {TUDE (KM)
&

70

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
DEC 20-21., 1968

1
10

1
5

' U L [ i I
90 40 G0 s} 10 20 30 40 50
L i —1 "

. .. —_ L 1 1S U E—1
10 20 30 40 S0 a 10 20 30 40

SCALAR WIND SPEED (MS ")

CAPE KENNEDY JIMSPHERE WIND PROFILE DATR
DEC 20-21. 1868

oga8z
02622
DOB1E

L 1 2
1B0 270 360 SO 180

180 270
NASA ~ MGFC

SPACE SCIENCES LABORATORY
RERUSPACE ENVIRONNENT OIV.

: s : L s
é?ﬂ {BD 270 360 SO 180 270

bL13¥d

380 8o 183 270
o e e
160 270 380 88 180 270

WIND DIRECTION (DEGS®

{80 270 380 88

180

L '
180 270

' 3
180 27

177
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101

POINT MUGU JIMSPHERE WIND PROFILE DRTA
JAN 18-19. 1865

20
18262 20862 2221%
17562 ;} 02362 04132
=
x
w
a
=
—
| >>>>
-t
@
1 L
10 30 0
j . I L 1 1
a 10 20 SB 40 0 10 20 30 40 g 10 20 30
g 10 20 30 40 a i0 20 30 40
NASA - MSFC 1

SPACE 8CIENCES LABORATORY
AEROSPACE ENYIRONMENT DBIV.

180

SCALAR WIND SPEED (MS )



ALTITUDE [KM)
=

NASA
&PACE

101

POINT MUGU JIMSPHERE WIND PROFILE DATAR
JAN 18-19. 1965

19262 20562
17862

0 {80 270 3960 S0

1 1 1 X 1
80 180 270 360 S0 180
1 f ' ' ¢ L L 1
180 270 3860 SO 180 270 360 SO

w0

- MSFC
SCIENCES LABORATORY WIND DIRECTION (DEGS)

REROSPACE ENY [RONMENT OIV.

20

i8

ITUDE (KK)
=

ALT

POINT MUGU JIMSPHERE WIND PROFILE DRTA
JAN 18-19. 1965

2221 oLelr 02362 04132 06262

7

L = 4
180 270 3960 80 180 270 360

f I I S

180 270 3960 80 180 270 360 89

¢ s ' ' 1
180 270 960 30 180

NASA - MGFC
SPACE SCIENCES LABDRATORY WINO DIRECTION (DEGS)

RAERDSPACE ENY {RONMENT O1Y.
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102

POINT MUGU JIMSPHERE WIND PROFILE DATAH
JAN 2 1970

ALTITUDE (KM)

20 .
165122 1849Y 18102 18242 21682
18 L
16 L
14 L
12 L
10 |
8 L
8 ¢
4 L
2 L
- 1 j R SR SR | [ -1 1 1 1 )
s} 18 20 30 40 60 O 10 20 30 40 SO
. | S W I E— L 1 1 i I 1
0 10 20 30 40 S0 .o 10 20 30 40 50
1 3 | S SN E—
g 10 20 30 40 50
NASA - M&FC -1
6PACE GCIENCES LABORATORY §CALAR WIND BPEED (M6 )

AEROBPACE ENYIRONMENT DIV.

POINT MUGU JIMSPHERE WIND PROFILE DATAR
JAN 2 1970

20 .
15122 16452 1BIOZ 19242 21662

18 L

16 L

14 L
=12 |
x
B o
=2
ks
.38 L
@

6 |

4 L

2 L —

) NUDURE DR 1 T) 2 1 1 1 1 1 ] 1 1 1
180 270 360 180 270 360 S0 180 18C 270 360 S0 180
L ' . . .
l'; S0 ).'BIJ 270 360 86 .
1 1 1 1 3
i 90 186 270 360

NASR - HSFC
GPACE BCIENCES LABORATORY HINO DIRECTION (DEGS)

RAEROSPACE ENY IRONHENT DIV.
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POINT MUGU JIMSPHERE WIND PROFILE DATA
FEB 18-19. 1965

r 18002 17262 19662 oL262 02162

RLTITUDE (KM)

L 1 1 R U W 1
0 10 20 30 40 50
1 L ) - L It I 1
30 40 50 o 10 20 30 40 50
1 1 | SR 1

S N
0 10 20 30 40 50

NASA - MGFC -1
§PACE BCIENCEE LABORATORY SCALAR WIND SPEED (M8 ™)

AEROSPACE ENVIRONMENT DIV.
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POINT MUGU JIMSPHERE WIND PROFILE DATR
FEB 18-18. 1865

20 .
1B00E 17262 19562

18 |
16 L
14 L
12 L
10 L
8 }
6 L
4 1
2 L
: ‘ : ' : s :

270 960 8O 180 270 360 3o 180

' s ' ' 1

270 880 90 180 270
' . ' ' y 1
a 30 180 270 360 SO

ALTITUDE {KKM)

NASA - MSFL
6PACE SCIENCES LABORATORY WIND DIRECTION (DEGS)
REROSPACE ENYIRONMENT OLV.

POINT MUGU JIMSPHERE WIND PROFILE DATA
FEB 18-19. 1965

01262 02182

12

10 L

ALTITUDE (KM)

! \ s ' )
270 360 ge 180 270 360 S0

¢ s . ' : :
g s0 180 270 360 SO

NASR - MSFC *
SPACE SCIENCES LABORATORY WIND DIRECTION (DEGS)
REROSPACE ENYIRONMENT O1V.
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104

POINT MUGU JIMSPHERE WIND PROFILE DATA
' FEB 28-29., 1966

02552

23452

20
22082
z
x
i
=)
=
=
—
-
@
e 10
NASA - MSFC

8PFACE BCIENCES LABORATORY
AERCIPACE ENY [RONMENT DIY.

12

10

ALTITUDE (KK}

0

S AV S
180 270 360
1

22082

SCALAR WIND SPEED (Ms 1)

POINT MUGU JIMSPHERE WIND PROFILE DATA
FEB 28-29. 1966

02652

23452

4]

NASA - MSFC
GPACE SCLENCES LABORATORY
RERCSPACE ENYIRONMENT DIV.

s
S0

' r g
180 278 380
_ 1 1 1
éﬂ 180 270 368
WIND DIRECTION (DEBS)
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20 .

14682 16292
18 |
16 L

14 |

10 L

ALTITUDE (KM)

105

POINT MUGU JIMSPHERE WIND PROFILE DATA

FEB 9, 1970

19282 20672

NASA - MSFC
SPACE 8CIENCES LABORATORY
REROSPACE ENY {RONMENT DLV.

+ R N ]
0 10 20 30 40 §0

SCALAR WIND SPEED (MS™ )

POINT MUGU JIMSPHERE WIND PROFILE DARTA

20672

180 270 360

FEB 9. 1970
20
( 1468Y 18292 1928F

18 |

16 |

14 1
= 121
x
510l
=2
i
.

6 |

4 L

2 |

1 ' + L L e [ I NS T——
S0 180 270 $60 S8 (80 270 360 S0
| S S —— Y
§0 186 270 960
j IENDE S E— |
90 180 270 360

NASA - MSFC

SPACE SCIENCES 1.ABORATORY
AEROSPACE ENYIRONMENT D1Y.

WIND DIRECTION (DEGS)
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106

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAR 2-3, 1965

20
21062 22202 23952 006502 02152
18 10002
18 17102
14
= 12
x
10
b=
=
e
[+
6
"
2
1 1 1 1 1 s 1 1 1 L ] L 1 1 1 1 I}
10 20 30 40 50 a 10 20 80 40 50 3} 10 20 38 40 S0
] 16 28 S0 40 50 0 10 20 S0 40 5O
i 1 1 1 | SR | i 1 1 L L.
4} 10 20 30 40 B0 0 10 20 30 40 50

NASA - MSFC -1
8PACE SCIENCES LABORATORY SCALAR WIND SPEED (MS °)

REROSPACE ENYIRONMENT DIV.
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POINT MUGU JIMSPHERE WIND PROFILE DATA

MAR 2-3. 1865
20 .
0
18 21052 2820F
16002
16 |
17102
14 L
=12 : .
x
B0l
=
s
e |
@<
6 |
4 |
2 L
<=> [ S W N S
270 360 [0 180 80 180 270 380 90
[ WO S E— E—
g0 180 270 380 90
1 J IEpUSNE I— E—Y
[0 180 270 360 430
NASA -~ MSFC
SPACE GCIENCES LABORATORY WING DIRECTION (DEGS)

REROSPACE ENVIRONMENT DLY.

POINT MUGU JIMSPHERE WIND PROFILE DATA

MAR 2-3. 1985
20 .
sl 23362 COS0Z 02152
=
x
| ‘iiftzzj
[=]
=]
|
o
=1
@
S I E—
180 270 360 90
180 270 360 90
| DO DU E— Y
180 270 360 90
NASA - MSFC
GPACE GCIENCES LARDRATORY HWIND DIRECTION (DEGS)

AEROSPACE ENYIRONMENT DLV.
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POINT MUGU JIMSPHERE WIND PROFILE DATA

20 .
18422 21382
=
x
(]
Q
]
=
-
it}
@
I US|
0 18 20
e T W—
i} 10 20 30
a 10
NASA - MSFC

B8PACE BCIENCES LABORATORY
REROSPACE ENY [ROMMENT DIV.

POINT MUGU JIMSPHERE WIND PROFILE DATA

20 .

18422
18 L
16 L
14 20052

12

10t

TITUDE (KM)

ALT
@
v

I TP S
180 270 360 90

| IS E
180 270 360

NASA - MSFC
EPACE GCIENCES LABORATORY
AEROSPACE ENVIRONMENT DLV.

107

MAR 15-16., 1965

0031z 01Ee2

18 i

16 L

14 L 20052

12 L

1oL .
8 L

6 L

4 L

2

'
0 16 20 390

R S T—
0 ‘0 20 ac

20 S0

SCALAR WIND SPEED (M5~ 1)

MAR 15-16. 1965

21962 oosiz

S 01562
— 1 = 1

180 270 360
| S S
80 180 270 360

.
180 270 360 S0
WIND DIRECTION (DEGS)

193



IR LORAI A

THIS PAGE INTENTIONALLY LEFT BLANK

194



ALTITUDE (KM)

NASA

108

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAR 28~29, 1966

00682
o228y

18272

- HSFC n

8PACE SCIENCEA LABORATORY §CALAR WIND SPEED (M§ )
REROSPACE ENYIRONMENT DLV.

18

16

14

12

ALTITUDE (KM}
2

NASA
SPACE

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAR 28-28. 1966

00582

o 02282

19272

. -
180 270 360 80 180 270 360 90
A I W
180 270 960 90
e
180 270 950 88 im0

- HSFC
SCIENCES LABDRATORY HWIND OIRECTION {DEGS)

AERDIPACE ENYIRONHENT DIV.
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ALTITUDE (KM)

109

POINT MUGU JIMSPHERE WIND PROFILE DATAH
MAR 16-17., 1970

16332 18062 2229% 29532 01272

NASA - MSFC
BPACE BCIENCES LABORATORY
AEROSPACE ENY IRONHMENT DLV.

196

0 10 20 30 40 g 10 20
L IS SR [ — I L L 1
20 30 40 0 10 20 30 40
L 1 1 - 1 1 L 1 ... 1
0 10 20 30 o 10 20 30 40
1

SCALAR WIND SPEED (MS§ )




109

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAR 16-17. 1870

20 .
13962 16062 18932 18052
18 |
16 |
14 |

12 L

10 b

. ITUDE (KM

1198
@

2 L %

| PR 1 ot

186 270 3960 SO 160 270 960
| S S W

188 270 860 390 180

L L 3 L :
g 80 180 270 860

NASR - MEFC
SPACE BTIENCES [ABORATORY WIND BIRECTION (DEGS)
AEROSPACE ENY IRONHENT DIY.

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAR 16~17. 1870

22282 2383 0272

12 L

10

AL ITUDE (KH)

I S|
180 270 360

S W T
180 270 360 8O

S S|
180 270 360

NASA - MSFC
SPRCE SCIENCES LARORATORY WIND DIRECTION (BEGS)
AEROSPACE ENY IRONMENT DLV.
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POINT MUGU JIMSPHERE WIND PROFILE DATA
MAY 13-14. 1966

20 21892 23012 00512

18 |
16 L 20002
14 L
12 L '
10
8 L
8 |
4 |
i3
=
1 1 4 L : L s 1
40 50 g 10 20 30 40

ALTITUDE (KM)

1

50

1 1

o 10 20 30

) S_—

i 1 1 S 1 1
10 20 30 40 B0
L 1 1

1 1 1
0 10 20 3 40 B0

NASA -~ MEFC -
6PACE 8CIENCES LABORATORY SCALAR WIND SPEED (M8

AEROSPACE ENYIRONMENT DIV.

1,
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16

14

12

10

TITUDE (KM)

AL
@

NASA
&PACE

110

POINT MUGU JIMSPHERE WIND PROFILE DATR
MAY 13-14, 1966

21932 23042

20002

1 | ISR I SU— i
180 270 360 98 180 270
] ! 4 ! 1 1 1
fe0 270 950 S0 180 270 980
N t t 1 L 1 1 1
180 270 %60 98 188 270 960

-~ MSFC
8CLENCES [ABORATORY HIND DIRECTION (DEGS)

AERDSPRCE ENYIRONMENT DLV.

18

16

14

12

i0

ALTITUDE (KM}

NASA

POINT MUGU JIMSPHERE WIND PROFILE DARTA
MAY 13-14. 1866

F BGOGLE

{80 270 980 S0 ise

- MSKFC

SPACE BCIENCES (ARDRATORY WIND DIRECTION (OEGS)
AERUSPACE ENYIRONMENT DIY.
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111

POINT MUGU JIMSPHERE WIND PROFILE DATA

MAY 12-13, 19869

20 - cier 17202 18612
=
=
w
2
=
=
—
-1
[+
I3 1 !
0 10 20 30
- i 1 - )
i0 20 30
L 1
10
NAGA ~ MSFC

8PACE OCIENCES LABORATORY
REROUSPACE ENYIRONMENT OLV.

200

20192 21372
22642
F f
— 1 1 1 — 1 3 1
o 10 20 30 g 10 20 3
L 1 1 J —1
I\ 1o 20 30 40
1 3 L 1 1 1 1
20 30 0 10 20 30 40

SCALAR WIND SPEED (M§ 1)

0



20 .

18

16 |

14 {

12 |

10

ALTITUDE (KM)

@ S0 (80 270

NASA - MSFC
SPACE SCIENCES LABDRATORY
RERCSPACE ENYIRONMENT OLV.

20 .
18 L
16 |
14 L

12 |

CITUDE (KM

ALl
@

o~

16462

111

POINT MUGU JIMSPHERE WIND PROFILE DATA
MAY 12-13, 1968

17202 18512
20i9%

)

360 90 180 270 3s0
1 | S I UN— S—
{eo 270 958 80 180 270 960

\

1 ' . 1
a 80 180 270 360

HWIND DIRECTION (DEGS)

POINT MUGU JIMSPHERE WIND PROFILE DATRA
MAY 12-13. 1969

21372
22642

by

e . 1
270 360 8¢ 180

NASA - MSFC
SPACE SCIENCES LABORATORY
REROIPACE ENYIRONMENT DIV.

270 960
{80 270" 960 S0 180 270 Ss0
fao 270 Ssd 88 186 270 360
HIND DIRECTION (DEGS]
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20

18

16

14

12

10

ALTITUDE (KM)

NA&A
&PACE

112

POINT MUGU JIMSPHERE WIND PROFILE DATA

JUN 1, 1965
15122 18382 18002 loLgz 22062 23352
- ;it:i/’i::i/#:j\if <;k}/zi:/fjééj:%g/i‘j;zzf:,
1 1 1 .1 s 1 1 1 1 L 1 1 1 1. 1
0 10 20 30 40 0 10 20 30 40 o 10 20 30 40 50
1. 1 1 1 -3 L 1 j - 1 1
4} 10 20 30 40 o 10 20 30 40
—_ 1 1 1 ! L 1 1 1 H
0 10 20 30 40 0 i0 20 30 40
- M&FC -1
8CIENCES LABORATORY §CALAR WIND GPEED (M8 )

AERUSPACE ENYIRONMENT DIV.
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20

16

14

12

id

TITUDE (KM)

ALt
®

112

POINT MUGU JIMSPHERE WIND PROFILE DATA
JUN L. 1865

| | z

lBlDZ

[ SN S S f
18 270 360 S0 IB 180 270 360 80

IBU 270 SSB 90 180
1 t Y S, SO
180 270 368 80 180 278

NASA - MSFC

SPACE SCIENCES LABORATORY

WINO DIRECTION (DEGS]}

AERDSPACE ENYIRONMENT DIV.

14

12

10

AL [TUDE [KK)

80

POINT MUGU JIMSPHERE WIND PROFILE DATA
JUN 1. 19865

22062 23862

ml

188 270 360 90 180 270 350
] 1 1 1
90 180 270 360 S0
[ Y T S
- 180 270 360 80

NASR ~ MSFL

SPRACE ECIENCES LABDRATORY

WIND DIRECTION (DEGS)

REROSPACE ENYLIRONMENT DLV.

180

203



113

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 16-17. 1865

16332 2100z 22482 oo1Lz
17672 0128E
=
x
w
[=1
=1
=
—
=
<
: N W P
0 10 20 30 [y 10 20 30
e | j SN USS N
0 16 20 0 0 20 30
L 1 1 1 .
0 10 20 0 10 20 30
NASA - MSFC -1
6PACE 8CI1ENCES LABORATORY SCALAR WIND SPEED (M§ ")

AEROGPACE ENY [RONMENT DIV.

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 16-17. 1865

15082 16332

TITUDE (KM)

ALY
®

IS S DU VI | T——r—— ¢ L. Lt L. 1
S0 180 270 360 90 {80 270 360 80 180 270 360 . ,

[ S VU VN [ ST 1 !
90 {80 270 360 80 {80 270 960 90 1t

NASA - MSFC
SPACE BCLENCEE LABORATORY WIND DIRECTION (DEGS)

AEROSPACE ENVIRONMENT DIV.

204




20 .

AL. ITUDE (KM)

113

POINT MUGU JIMSPHERE WIND PROFILE BATA
AUG 16~17. 1965

2100L
17572

18 L
16 |
‘14 L
12 L
10 L

g0 180 270 850 90

NASPA - MGFC
GPRCE SCIENCES LABORATORY
REROSPACE ENY[RONMENT DIV.

TITUDE (XM)

ALY
o

18 — 01282
—_

16 L

14

12 ¢

10 L

6 |

4 L

2 L B

Y
IBB 270 560 90 180
1 s L s . : "
80 186 270 360 8O 180 270

WIND DIRECTION (DEGS)

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 16-17. 1865

22482 .1}9% 3

—— -

L)

NASA - MSFC
SPACE SCIENCES LABORATORY
AEROSPACE ENYIRONMENT DIV.

0 90 180 270 360 90 150 270

{80 270 S50 890 180 270 360

{e0 270 960 9o
WIND DIRECTION (DEGS)

180 270 960

205



114

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 15-16. 1966

20
111871 19452 23082
I cossR 02072
18 |
P
X
w
[=]
=2
=
-
.}
<
j I F—
g 10 26
— 1
g 10 20 e 18 20
0 18 20 ¢ 18 20
NRSA ~ MBFC L

SPACE SCIENCES LABORATORY

§CALAR WIND SPEED (M§ )

AEROSPACE ENY [ROKMENT DIV.

20

18

16

14

12

10

ALTITUDE (KK)

NASA - MSFL
BPRACE BCIENCES LABORATORY

r 18132

] 15002 o 5
—

S S E—
] 180 270 360

POINT MUGU JIMSPHERE WIND PROFILE DATHR
AUG 15-16. 1966

19452

| TS
180 270 360
80

: : i
80 180 é?ﬁ 860 90

1
180 270 360 SO fBﬂ

WIND DIRECTION (DEGS)

REROSPACE ENY IRDNMENT DIY.

206



114

POINT MUGU JIMSPHERE WIND PROFILE DATA

18

16

12 |

ALTITUDE (KH)
=

" T

NBsA - MSKFC
8PACE GCIENCES LABORATORY
REROSPACE ENY [RONMENT DIV.

AUG 15-16., 1866

23052
00SEE

! ' ! ' [ [ S U S )
80 180 270 S60 90 180 270 360 8o 180

' 1 a s '
g 80 180 270 3960 ¢80

WIND DIRECTION (DEGS)

POINT MUGU JIMSPHERE WIND PROFILE DATA

20 -
02072
—
8L ’;_
16
14

AL1[TUDE (KM)
)

' 1 B
18¢ 270 360 80 180 270 360

NASA -~ MEFC
GPACE GCIENCES LABORATORY
REROSPACE ENYIRONMENT DIV.

AUG L5-16. 1966

HIND DIRECTION (DEGS)

160 270 d9s0

207



115

POINT MUGU JIMSPHERE WIND PROFILE DRTAR

AUG 2-3, 1967
16032 1802% 22302 01422 '
19392
é Do11Z
=
x
Wt
(=]
oo}
—
- ?
P )
@
1 1 11 ] — Il 1 S | 1 L 1 1 | IR & 1
a 10 20 30 40 50 i) 10 20 30 40 50 i] 10 20 30 40 50
—_ 1 1 Il 1 ] L 1 1 .1 1 1
0 10 20 30 40 50 §] 10 20 30 40 50
L 1 1 1 1 1 . 1 1 1 N S 1
0 10 20 30 40 50 c 10 20 30 40 50

NASA - MSFC 1

8PACE SCIENCE3 LABORATORY
AERUSPACE ENVIRONMENT DIV.

208

SCALAR WIND SPEED (M§ "1



2g

18

16

14

12

10

ALTITUDE (KM

115

POINT MUGU JIMSPHERE WIND PROFILE .DATA
AUG 2-3. 1867

15042 1s032 18022

L 1 L 1 1
a 180 270 960 90

NASA - MEFC
SPACE SCIENCES {.ABORATORY
AERDSPACE ENYIRONHMENT DIV.

20

18

16

12

i0

ALTITUBE (KM)

19302

g8 180 270 360 890
"

90

NASA - MSFC
SPRCE SCLENCES LABORATORY
AEROSPACE ENVIRONHENT DIY.

' X
188 270
t 1 - 1 . : :
80 180 270 3860 80 180 278

t 1 1 t ' 1 '
80 180 270 360 S0 180 270

WIND OIRECTION (DEGS]

POINT MUGU JIMSPHERE WIND PROFILE DRTAR
AUG 2-3. 1967

22302 01422

L L

Il i

L ] 1 L]
g0 180 270 860 8O 180 é? b}

) 1 L L 1 1 1
180 270 360 30 180 270 360
L ! ' 1 3
s0 180 270 3860 80

WIND DIRECTION (BEGS)

209



116

POINT MUGU JIMSPHERE WIND PROFILE DATAR
AUG 5-6. 1968

20 .
HE022
17402 512
18242 00212
21682
23082
=
x
w
a
=)
=
—
-
3
—_1 1 — 1 1
0 10 2¢ 0 16 20
1 . 1 —_ 1
a i0 20 1] 10 20
_ 1 1 | IS SER—
i 10 20 0 10 20
NASA - MSFC -1
8PACE SCIENCES LABORATORY SCALAR WIND SPEED (M§ )

AEROSPRCE ENV [RONMENT DIV.

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG S5-6. 1968

20 .
165022

18 | _,:2 {I”_/—lff 17402

16 L

14 1

12

10 L

ALTITUDE (KM)

s % N ' M
180 270 360 SO 180 270 360
- . : s ' ' s

5] a0 180 270 380 SO 180
[

1 ' ' 1 '
a a0 180 270 360 8O 180

NASA - HSFC
EPACE SCIENCES LABCRATORY WIND DIRECTION (DEGS!

AEROSPACE ENVIRONMENT DIV.

210



116

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 5-6. 1968
20 .
18 L
21582
16 L
14 |
12 1

10 |

AL ITUDE (KK)

s : 1 1 L s 1
4] 180 270 360 SO 186 270 360
' L L ' \ 1 s
30 180 270 360 80 180 270

(%3

29002

\ L '
270 360 890

NASAR - MSFC

SPACE SCIENCEE LABORATORY WIND DIRECTION (0EGS}

AEROSPRCE ENY [RONMENT DLV.

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG S5-6. 1968

20 .
o02LE
16 L
14
12 |

10 |

TITUDE (KM)

AL
o

1 1 ' s : :
270 360 8O 180 270 360 80

NRSA - MSFC
SPACE SCIENCES LABORATORY HIND DIRECTION {(BEGS)
AEROSPACE ENYVIRONMENT D1V.

L 2 NS
180 270 360 90

211
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117

POINT MUGU JIMSPHERE WIND PROFILE DATA
AUG 18, 1969

17262 18682 20312 22092
=
x
u
o
=
-
-
=1
a
1 e _ 1
0 10 208 30 0 10 20 30
et 1.2 —
0 10 20 30 s} 10 20
D ——r e i1
i} 10 20 30 0 10 20 30
NASA - MSFC -1
SPACE SCIENCES LABORATORY SCALAR WIND SPEED (M§ °)

REROIPACE ENV{RONMENT DIV.

20

16

14

12

10

AL {TUDE (KM

2

POINT MUGU JIMSPHERE WIND PROFILE DATR
AUG 18. 1969

I 14312

18092

=
VI B DUNNINY Syt S— S S SR S
70 968 S8 186 270 360 SO 180 270 960

| S N S S 1

270 960 80 180 270 360

NASA - MSFC
SPACE SCIENCES LABDRATORY WIND DIRECTION (DEGS)

AEROSFACE ENYIRONMENT DIV.



117

POINT MUGU JIMSPHERE WIND PROFILE DATR
AUG 18, 1868

1858X

By

: : +
276 380 &0 180 270 360 SO 180 270 350

s . : s - "
186 270 3868 g8 180 27¢ 360

AL, ITUDE (KK)

~H - KSF
BPRCE ICIE)ICEI LABDRATORY HIND DIRECYION (DEDS]
RERCSPRCE ENYIROKHENT OIV.

POINT MUGU JIMSPHERE WIND PROFILE DRTR
AUG 18, 1868

2031 22092

be

g8 ies 278 988
s? 188 290 960 98 180

AL, [TUDE (KM)

NASA - HSFC
SPACE SCIENCES LBBDRATORY HIND DIRECTION (DEGS]
RAERDSPACE ENY {RONHENT OIY.
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118

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 8. 1985

ALTITUDE (KM)

30 40
18 20 s 4o
1

NASA - MSFC -
BPACE SCLENCES LBBORATORY SCALAR WIND SPEED (NM§ )

AEROIPACE ENY[RONMENT DI¥.

POINT MUGU JIMSPHERE WIND PROFILE DARTAR
SEPT 8, 1865

[TUDE (KH)

AL

: : . s
180 270 39650 30 180
L 1 2 . L 3
{80 270 388 90 180 27¢ 360
I3 1 1 . . b3 —_—1
180 270 360 90 180 270

NASA - MSFC
SPACE SCIENCES LARURATORY WINO DIRECTICON (DEGS)
REROSPACE ERY [RONHENT 01Y.




119

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 16-17, 1966

20
8237 L7872 2 22372
Fsoz¥ 1 19342 1022 o011z 01402
E ;; P F}
>
ey
=
=
=
—
—
a
L N ) 4 \ . " L s 1 ;
y 10 20 30 4 a 1 20 30 40 a 10 20 30 40
L N L A : L s . P A s L :
s} 10 20 30 43 a 10 20 30 40 g 10 29 30 40
L R L P L P s |
0 i0 20 30 40 a 10 20 3q 40
NASA - MSFC -1 .
JPACE SCLENCEE LABORATORY 6CRALAR WINOD SPEED (M§ )

AEROSPACE ENY [RONMENT OLY.

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 16-17. 1866

20 .
1502z 16292 1757

18 |
18 |
14 L
12 |
10|
8 i
6 I
| .
2 |
~{an ‘ , .

ALTITUDE (KE)

g0 180 2780 3860 80

I 1 i 1 1
4 80 180 270 3860 90 180 -

SID I:Bt! 2I70 éEO 91(! llBU 2"]0 8860
NAsA - MSFC
8PACYE SCIENCES LABORATORY WIND DIRECTION (DEBS)

REROSPACE ENY IRONMENT OILV.

216




119

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 16-17. 1966

20
19942 2102!

223TE
18
16
1
12
10 |
6 |
4 |
2
-

S0 180 270 360 90

90 180 270 360 90 180 270
3 ' y 1 : : ' L N s
180 270 360 90 180 270 3960 SO 180 270 9t

TITUDE (KK)

ALT
@

NASR - M&FC
SPACE SCIENCES LABORATORY WIND DIRECTION (DEGS)
AERCSPACE ENYIRONMENT DIY.

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 16-17. 1866

20 .

po112 a1462

16 L

16 L

14 L

12 L

UDE (KM)

10 |

ALTLT
®

1 1 [] 1 I 1 1 1
570 360 90 18 270 S50 S0 180 270 360
] 90 180 270 S60 90 180 270 S60

-

NRSA - MSFC
SPACE SCIFNCES LABORATORY WIND DIRECTION (DEGS)
RERDSPACE ENYIRONMENT DIV.

217
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120

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT §-6., 1867

ALTITUBE (KM)

202102 23382 ot11z
18 [
0 10 20 30
| § 1
0 10 20 30
| NSRS R—
a 10 20 3o
NASA ~ MBFC -1
8PRCE BCIENCES LABORATORY SCALAR WIND SPEED (M6 °)

RERDEPACE ENYIRONMENT OIV.

POINT MUGU JIMSPHERE WIND PROFILE DATA
SEPT 5-6. 1967

20
r 22102 2338% 01112

18 L ) —(‘fj
16 |

14 L

12 L

8 L

6 L

4 |

2y ==

_;::ZEE>
o

1 L S S S
270 368 90 180 270 360 90 18
L ' ' . 1 ) ' 1
g0 180 270 860 90 180 270 368
' 1 1 ' ' L 2 :
80 180 270 360 90 180 270 360

AL [TUDE (KE)
a

NASA - MSFC
SPACE BCIENCES LABORATORY HIND DIRECTION (DEGS}
AEROSPACE ENY [RONMENT DIV.

219
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121

POINT MUGU JIMSPHERE WIND PROFILE DATA
0CT 4-5. 1967

20 18072 19482
{SIBZ 2319z
16302 02102
18 L 21932
16 L
14 | .
=12 .
x
210
=]
=3
58 L
@
6
4 I
2 L
[ R RN E—— 1 3 PSS DUUSUVURN W— E— )
0 10 20 30 40 0 10 20 30 40 80
\ A L \ N . N L ) \ . N )
0 iD 20 30 40 6 iB 20 50 40 50 0 10 20 30 40 50
1 J R 1 1 1 | L 1 1 1 1
0 10 20 30 40 S0 o 10 20 30 40 50
NASA - MSFC -1
SPACE SCIENCES LABORATORY SCALAR WIND SPEED (MS§ )
AEROSPACE ENY [RONMENT DIV.
POINT MUGU JIMSPHERE WIND PROFILE DATA
OCT 4-5. 1867
20
r 18072 19482
15102 23132
8 L 16302 21882 o210z
16 L
14 L
= 12}
x
a1l
=] d
i
48
=4
8
4
2
- —
| I S | U W W 1
80 180 270 80 180 270 360 S0 180 270 3960
| SN S W——Y | SRR N - — )
g0 180 270 3960 S0 186 270 380
1 § S N
180 270 360 80 180 270
NRSA - MSFC

SPACE SCLENCES LARORATORY

WIND DIRECTION (DEGS}
AEROSPACE ENYIRONMENT DLY. ‘

221



20 . 19302
20272

ALTITUDE (KM)

2 L
1 1 1
6 10 20 30
0 10
NASA - MSFC

6PACE SCIENCES LABORATORY
AEROSPACE ENVIRONMENT DIV.

222

122

POINT MUGU JIMSPHERE WIND PROFILE DATA

NOV 16-17, 1967
21502 23222
00542 082237
r
4] i0 20
[ S S |
20 0 10 20
| I S | S S |
0 10 20 0 10 20

SCALAR WIND SPEED (M§™ %)



122

POINT MUGU JIMSPHERE WIND PROFILE DATA
NOV 16-17. 1967

20

r 1730! — 21602
——

18 L _5

16 L

14 |
z 12|
-~
8ol
=
|5
58 |
@

6 |

4 |

2 |

570 S60 95 laa 270 360
[P ) N
83 “Ted 278 986 80 1so
L L s § [ SN S E—
80 180 270 360 90 180 270 360

NASA ~ M&FC
SPACE GCIENCES LABDRATORY HINB DIRECTION (BEGS)

AEROSPACE ENVIRONMENT DIY.

POINT MUGU JIMSPHERE WIND PROFILE DATA
NOV 16-17. 1967

23222
ODS4Z 02232

i T

- 1 1 1 -
a0 (es 270 ssp 80 18 270 3 ssu
¢ g0 180 270 360 30 150
1 1 a ] 1 1
S0 fso 270 350 S0 183 270

AL. ITUDE (KM)

NASA - MSFC
GPACE BCIENCES LABORATORY WIND DIRECTION (DEGS)
REROSPACE ENVIRONMENT DIY.

223
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123

POINT MUGU JIMSPHERE WIND PROFILE DATA
DEC 21, 1965
20 .
01012

18 L ©3202 04402 06112

16

14 02442
£ 12
=
2 1o
=
=
S8
(-4

8

4

2

0 10 20 90 40 B0 0 10 20 90 48 &0
a 10 20 390 40 60 60 ] 10 20 390
] 10 20 80 40 B0 60

NASA - MSFC 1

SBPACE ECIENCES LABORATORY
AEROIFACE ENVIRONMENT OLV.

SCALAR WIND SPEED (M§ )

POINT MUGU JIMSPHERE WIND PROFILE DRTAR

18 |

16

14 L

12 L

10 L

ALTITUDE (KM}

>

“~

=

DEC 21. 186%

01012
03202

0 80 180 270 380 90

NASA - MSFC
GPACE BCIENCES LABORATORY
AEROSPACE ENVIRODNMENT OIY.

360 80
J N—
180 270

| S R S—)
80 80 270 360

186 270

WIND DIRECTION (DEGS)

04482

" — (IR L, B S T—
]

180 270 360
1

06112

0

0

180 270

s
360

225
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124

POINT MUGU JIMSPHERE WIND PROFILE DATA
DEC 22. 18965

20 .

18 L 0zp02 03922 04552 06182

ALTITUDE (KM}
[ > o @ - - - o
o ™ > o

1 d 1 J
0 108 20 30 40 50 80
NRSA - MSFC -1
BPACE 8CIENCES LABORATORY SCALAR WIND SPEED (M§ °)
AERCIPACE ENYIRONMENT DIV.

POINT MUGU JIMSPHERE WIND PROFILE DATR

DEC 22, 1865
20 .
18 Loznoz 03322 04552 osi8y
16
14 L
12 ¢

10t

ALTITUDE (KM)

| I W S SN | I . AR N—

180 270 360 90 180 270 360 80
1 y s 1

180 270 360 S0

' n t L
180 270 860 90

NASA - MSFC
SPACY SCIENCES LARDRATORY WIND DIRECTION (DEOS)
AEROSPACE ENYIRONMENT DIV.

227






 APPENDIX B

'RADIOSONDE TEMPERATURE PROFILE DATA
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Cape Canaveral (Cape Kennedy), Florida Radiosonde
Temperature Profile Data

231



283

RLTITURE (KM)

20+

1A ==

{RPE KENNEDY RADIDSONDE TEMPERATURE PROFILE DRTA

JAN 13-14, 18BS

oppRaz - JAN (Y4, 13BR
12002  JAN 13/ 196X

+
T
T
T

-30 -m -5n ~30 !

T

-3m =78 -5n ~-38

TEMPERRTURE (DEG C)

T



€€3

ALT ! TUPE C(KM)>

(APE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATA

JAN Z2Z~15E68
12002 GAN 22, 1968

20~ pOREZ JAN 22, |9E8 )
18- -18
IB— S
Iy = -1y
12 ~-12
g-- 1@
B-- + 8
E-— - &
Y -4
2+ -2

+ + ' —t F F b + t + ‘" L

-1 e s oW o-w oW oW

-  ow s  -m - @ 3

TEMPERATURE (BER )



1414

ALTITUDE (KMD

(APE KENNEDY RADIOSONDE TEMPERRTURE PROFILE DATA

JAN 22-23, 15970
BOREZ JAN 231978

12002 JBN 22,1978

28 T( T2
18+ -+18
1B+ 415
RS -4
12 1 12
18-+ ~1B
B~ -~ 8
B+ ]
|
Y4+ -y
2 - 2
- -78 -8
~ag -7 -5 ~30 -1a a In

TEMPERARTURE (DER ()



Gge

ALTITUDE C(KM)

18-
16~
Y-
12 -

e

6~

(APE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATH

12082 FEB 1B, 196%

FEB IB-11,189BX

nOpBZ EEB 113X MIGSING

--20

-8

el

-—|L|

=12

18

TEMPERATURE (DEGE C)

in



9€3

BLTITUDE C(KM)

(RPE KENNEDY RADIDSONDE TEMPERRTURE PROFILE DATH

FEB 25/ 18ER
20 TEEI
pEEAZ FEB 25/ |9ES
18 +18
B +i6
44 +i4
124+ +i2
o +im
B -~ <~ B
Y- - Y
z2- - 2
+ + F + + e - b : e
-5 -0 ~5@ -3m 1@ 1D 3n

TEMPERATURE (BEG C)



LET

BLTITUPE (KM)D

20~
18 ==
|B=~

==

24

T

(APE KENNEDY RRDIDSONDE TEMPERHTURE FROFILE DRTH

FEB 2B 15BB
i20P2 FEB 26/ 1366

agppz  YEB. 26, 13BE

T
+
T
+
T

~-3@

~-20

-8

-—1B

~IY

~=|2

TEMPERRTURE (DEG ()

l



862

RLTITURE (KM)

4=

12~

g~

B~

<+

(RPE KENNEDY RADIDOSONDE TEMPERRTURE FROFILE DATH

anenz

FEE 3-Y/ 1967

1292 FEB 3, 1987

FEB 3, 18987

peppz  FEB 4 1987

T—Eﬂ

-1y

-2

-iB

TEMPERATURE (DER O

-

01



682

ALTITURE C(KM)

(HPE KENNEDY RRDIDSONDE TEMPERRTURE PROFILE DATA

FEB 14~15, 1968

12082 FEB |4, 1368
po@pz FEB 14,1964

20 - -rzd
BAARzZ FEB (K, 1968
18—+ -8
1B +IB
LB 14
|2 -2
1B+ Tim
B+ -8
Bt - B
Y- -+ 4
2+ + Z
ﬂu i 'y } - I E . l? i L e - i
-3a -7 . -SP 4 _39 e -l lﬂ e l P — BE ) - ]
~80 -0 -5 -38 -lB 3] 3n

TEMPERRTURE (DEG ()



1§44

ALT I TUDE C(KM)

(APL KENNEDY RADIDOSONDE TEMPERMTURE PROFILE DATA
FER 27-28/ 1968

ABPRZ FEH 28, 1968
12007 _EYB 27, 1968

A

TEMPERATURE (DEG ()



RLTITUDE C(KM)

|8 44

(RPE KENNEDY RAD!OSONDE TEMPERRTURE PROFILE DATA

EEB [/ 15E9
' 12002 FEB 11,1969

20 - fpoRzZ FEB 11, 19R9 ~~20

15 =

~-18

16 ~~ ~-1B
4= -~ 1Y
12~ 12
1B --1B
8- -8
6+ + B
Y+ Y
2+ + 2z
T o
= T

TEMPERRTURE (DEG ¢)

el



(444

RLTITUDE (KM

{HPE KENNEDY RAD[OSONDE TEMPERATURE PROFILE DATA

MHR 1/ 196X
B 0
peARZ  MAR |1 135
B+ 8
BT +1B
4+ +1y
12+ +12
e Tio
8- + 8
B~ 1
i
Y + 4
|
Z-+ "}' z
~3g n

TEMPERATURE (DER O

vl



g£v¢

ALTITUPE C(KM)

lB-h.

14+

12~

y4

CHPE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATA

MAR 3, 1569
1ZBAZ  MAR 3, 1969

pnpRzZ  MAR 3, 1968

1
i
|~

TEMPERATURE (DEGE )

L1



1444

RLTITURE (KM)

CRAPE KENNEDY RADIOSONDE TEMPERATURE PROFILE DRTA

RFR 13~14, 19B%
12002 RAPR 13,136
T PR 13135%pp07  ApR 14, 1988 T2
d /

18+ -+18
1B+ -15
4 -1y
2= ‘le

f |
,md} -1
g ~ B
B+ -~ B
Y- -y
2+ -2

N b s + ' ) b -+ -

-390 -8 Y -3p . -lp J4 . am
-3n -8 ~5R -3n -18 'z cl

TEMPERATIURE (DEG ()

8L



5 4

ALTITUPE (KM)

(RPE KENNEDY RADIOSONDE TEMPERATURE PROEILE DRTH

APR 5-B/ 1966
20- -—28
e pERAZ APR G |96E Ti8
16 4186
14+ 41y
124 412
T'E <18
g~ 12007 APR S, 1966 MISSING 48
£ + 5
4 4y
2 <+ 2
~-5=ﬂ ' -7; ' -s; " -3; } N I; " n

TEMPEYRRBTURE (DFG )

0¢



97¢

ALTITUDE (KM)

20+

14+

2

T

(APE. KENNEDY RAD IOSONDE TEMPERATURE PROFILE DATH

APR 7-3/ 1966

pnpgpz  APR . 1966

anpaz  APR 9. 1966

12082 APR 7. 1966

T

12882 APR B.13bE MISSING

-38

1
+
53]

b

-390 -8
TEMPERATURE (DEG C)

T

ée



L¥3

BLTITUDE (KM)

28 -

| g =~

15—

14

| 2 ~=

2'""

{APE KENNEDY RAD IOSONDE TEMPERATURE PROFILE DRTH

12002 APR 1B/ 1987

APR 1B-171, 187

12882 APR 17/ 1967

I 3 N
Y s v

peppzZ APR. 17, 18367 MIS5ING

-+

-30 -8

.
18 3n

+

--20

T T T T

-5@ ~-3n

TEMPERATURE (DEG ()

.l

(X4



8%¢

ALTITURE C(KM)

4.

(RPE KENNEDY RADIDSONDE TEMPERATURE PROFILE DATR
APR 18-13, [9R7

pAanzZ  APR 19, 1367
12882 APR |8, 15967

JEMPERATURE (DEG <)

144



6%32

ALILNUDE (KM}

2B+

(RPE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATA

RFR Y 1964
|28BZ RPR 4. 1968

2aEnRz  APR Y. |9&8

-80

+

IEMPERRTURE (BEG O

T4



08¢

ALTITURE (KM)

{APE KENNEDY RADIOSONDE TEMPERRTURE PROFILE DATA

APR 2-3,189B9

pogez  APR 3, 19B9
12802 APR 2, 19&9

28 T‘ Tz
1B =18
1B+ TIB
4+ =14
12 -i- --12
s~ -0
8 T -~ 8
E—-l*- -~ B
Y - Y
2 -~ 2

-+ S — + + t t = a + 4 | S

-9 -7 . -5m . -3D . -lB R ] . 3p . R '

. w8 - -@ @ 3

TEMPERRTURE <DEG {)

9¢



1628

ALTITURPE (XM)D

(RPE KENNEDY RADIOSONDE TEMPERRTURE PROFILE DHTH

MAY 301366

poppzZ  KAY 38, 13BB

12882 MRAY 3B, |36B

-30

-+

~~20

-8

-18

-1y

-7

TEMPERATURE (DEG ()

8¢



(414

ALTITUDE CKM)

12—

1g--

(HPE KENNEDY RADIDSONDE TEMPERRTURE PROFILE DATH

12002 WAY 15,1568

WHY {5-1E/ 1968
gOEBZ MRY |G, 968

~-30

~- 1Y

-=12

~-18

-~ g

-~ B

-4».2

TEMPERRATURE (DEG €)

62



€93

ALTITUDE C(KM)>

20 -

IB-J-

&=

Y-

(APE KENNEDY RADIOSONDE TEMPERATURE PROEILE DHTR

MHY 5- 1989

12882 MRY X, 13863

aApAz. MRY 5. 18B9

~-18

--1B

-4

-2

TEMPERRTURE (DEG C)

0t



1214

ALTITURE C(KM?

(APE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATH

WHY 18, 1965

12082 MRAY 18,1969
pAERZ  MAY 18, 19B9

Z'ﬂ - "'Eﬂ
¥ ﬁL —+i8
B+ —-ib
4 -4
12+ -1
10— -~10
!

g - 8

B -~ - B

Y-k -~y

- -~ 2

—t + ' ' t — T e —" —— -
e I N T T
~-80 ~-70 ~50 ~3n -8 18 3n

TEMPERRTURE (DEG )

£3




Geg

ALTITURE C¢KM)

(RPE KENNEDY RADIDSONDE TEMPERRTURE PROFILE DRTA

(2002 JUN {4, 18BX BBOAZ JUN 15, 13BS

JUN [H-i5/ 1968

- ~-20
18- —-18
15~ ~1B
B -1y
12—+ -2
E
1B~ -7
8- ~+ 8
E+ - &
4+ + 4
2+ + 2
-5 -7n
F —
-5 n

TEMPERATURE (DEG <)

ée



993

ALT I TUDE CKM)

20—

14+

|2_n-

10~

83—

Y~

(RPE KENNEDY RAD[OSONDE TEMPERRTURE PROFILE DATA

JUN 20-21, 1968

amgaz  JUN Z1, 1968

12002 JUN 20, |5B8

IEMPERATURE (DEGR )

149



LSg

ALTITUDE C(KM)

(APE KENNEDY RADIDSONDE TEMPERATURE PROFILE DATH

JUN 12-13, 1978

v 12082 WJUN 12,1978 DEBEZ WUN 13- 1528 HISSING 2B
18~ 18
1B = +IE
14 <1y
12+ +i2
Iz+ +1B
8-+ + 8
BT + B
Y-+ + 4
2+ + 2

W om w w om @ m

TEMPERATURE (DEG ()

12



863

ALTITURE (KM)

(HPE KENNEDY RRDIDSONDE TEMPERATURE PROFILE DATH
Jub 2-3¢ 196X

s_IE

SE

TEMPERRTURE (DEG ()

9¢



69¢

ALTITUDE (KM)

(RPE_KENNEDY RADIOSONDE TEMPERATURE PROFILE DRTH

dUL 38, 196X
2P ~20
12882 JUL 308, [96%

1B~ --18

N& =~ ~-1B

144 -~ 14

124 -2
1B+ 1B w
-

B pApAzZ JUL 38- 1965 MISSING B

E-+ + B

4 + 4

2+ + 2

-390 -8 ~5B ~-3n ~18 1B 3n

TEMPERRTURE (DEL ()



09¢

ALTITURE C(KM)

CRAPE KENNEDY RADIDSONDE TEMPERATURE PROFILE DATH

gappz  JUL S/ 18ER

Jub ¢ 159BB

1ZaRZ. JuL 5/ 15966

2+ T28
18+ +i8
BT 1B
4+ -1Y
j

12+ -~12
o+ -3
8- 8
B+ + B
Y- -y

é ;
24 - 2

~N
-+ + ———t + + F + + + — Lﬁ\wl -
-3¢ ~70 -0 -3p -1 1 n
bt + et + + F f + —
-3 -4 -5n -3n -1 1B n

TEMPERRTURE (DEL )

8¢



ALTITUDE. (KM)

193

(APE KENNEDY RADIDSONDE TEMPERATURE PROEILE DRTA

Jub 12-13, 18967
12082, JUL 12/ 1967

BEERZ. JUL 12/ 1967 Bpp@z  JuL 131387

18-

164

TEs

|2~

a4

84

qd_

2_4..

T
T

=1}

wl

~38 -8 =58 -3B ~18 18
TEMPERATURE (DEG (2

6t



9%

ALTITUDE C(KM)

20 -+

184

164~

4
12+
g
g

g~

2=

4

(RPE KENNEDY RRDIDOSONDE TEMPERRTURE PROFILE DATH

Jub 13-14, 1387
2eERz  JUL 14,1567
12002 JUL $3/ 1967

T
+
T

-538 -78

TZB

—LlE

1y

-~12

--1R

TEMPERRTURE (DBER C)

ob



€92

ALTITUDE (KM)>

28 -

18

CES

12

(HPE_ KENNEDY RAD IDSONDE TEMPERATURE PROFILE DATH

dUL Z25-ZB/ 1968

ppppzZ  JUL 26, 1358

12002 JUL 25,1968

-390

+

TEMPERATURE (DEG ()



¥9¢

ALT!TUDE (KM)>

(HPE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATH
AUG 11 1968

pEonz AUG 11, 1ges | 20pZ AUB FIAISES

20—+ —
1 TZEI
g+ ,//> L,
B+ L,
(Y~ L
12+ I
T -0
|
8- i
il + B
|
i
:
Y i,
2 -r 2
-30 -8 . -5m
-3¢

TEMPERATURE (DEL )

a7




G923

ALTITUDE C(KM)

20—

18-

|G~

RS

12—

18-

(RPE KENNEDY RAD|DSONDE TEMPERRTURE PROEILE DATA

AUG 13-20~ 1568

papaz AUG 28, 1968

|ZABZ. AUG 19, 1968

TEMPERATURE (DEG <)

Ly



992

ALTITUDE (KM)

(HPE KENNEDY RADIOSONDE TEMPERARTURE PROFILE DRTH
SEF 14, 1868

V2002 SEP 14, 19BR
ppaRz  SEF 1Y/ 136X

zZn T20
'8 ~+l8
VB —+1B
; |
4= -1y
2 412
‘ i
'.
g -~ -rlﬂ
B - 8
i
E-~ -5
!

Y= -y
2 -2
—— | : — -

-3n -0 ~5H -3g -0 '8 an
b— -t + + t + b + + + ' ,L i
-3@ -8 i ~3p -0 n n

TEMPERATURE (DEL )

17



L92g

RLTITUDE (KM)

(APE KENNEDY RADIDSONDE TEMPERATURE PROFILE DATH

SEP 7, 18Rk7
20 - T8
12002 SEP 7. 1987
18- i
|G~ -6
4= +14
12 -2
18+ -+-in
. ppeRz SEP 7. 1967 MISSING 48
E+ - B
Y+ -4
21 + 2
o ow s w . w . w . m

I e hade Lt e I e Y

6



89¢

ALT I TUDE_LKM)

1Y~

lz-o—

18—~

Y =

2~

(RFE KENNEDY RRDIOSONDE TEMPERATURE PROFILE DATH

SEP 14-15/ 1867
mPPEZ SEF 15r19E7

12092 SEP 14/ 1987

.JL.IE

12

-~10

-~ B

TEMPERATURE (bEL )

04



692

RLTITUDE CKM)

(APE KENNEDY RADIDOSONDE TEMPERATURE PRDEILE DATH

SEP IK-1B/ 1867

papRz  SEP 16 1967
12802 SEP iS.13R7

20— --2H
L:ES Sl
IE-- 45
144 -1y
i24- -2
1n-- +1m
g -8
B+ + 8
y - -y
2+ -+ 2

' — ———————— L 1

w  oow e o -m o ow oW .

.  -w =8 -a® - 1 3

TEMPERATURE (DEG ()

Is



0Le

ALTITUDE (KM)

20+

(HPE KENNEDY REDIOSONDE TEMPERRTURE PROEILE DHTH
SEP 19-20, 1368

BRgpz SEP 28, 1968
12082 5SEP 19, [9E8

+1B

=14

{2

-1B

-ag -8 KR -3p -1

TEMPERATURE (DEG ()

-
T

T4



1.2

ALTITURE (KM)D

20 -

(B

18-

{APE KENNEDY RADIDSONDE TEMPERATURE FROFILE DRTH

12002 SEP 24. 1989

SEP 24-25%/ 1989
pEEBZ SEP 25 1963

TEMPERATURE (DEG &)

129



gLg

RLTITUDE (KM)

284

1

T

(APE KENNEDY RRDIOSONDE TEMPERATURE PROFILE DATH

0CT 19-2B0, MEER
opagz  0CT 208, 1965

12082 OCT 19,1965

s

T

-70

iz

~~iB

_;_E

TEMPERATURE (DEG <)

14



gL2

ALTITUDE (KM)>

(RPE KENNEDY RADIOSONDE TEMPERATURE PROFILE DATA

0T 2B/ 19BE

1Z2Bp2 0T 26/ 1366

20— ppaEz  0¢7 26/ 1366 38
18- I8
|5 = -~1B
14— 14
12~ 12
TES 1B
B -~ 8
5 - + B
4= +y
Thn + 2
S N R T N E—

-32 -0 ~50 -38 -8 1a 3R

TEMPERATURE (DBEG O

14



214

RLTITUDE_(KM>

16-+

44

124

e

g

2+

.JIL_

-+

{APE XENNEDY RADIDSONDE TEMPERATURE PROFILE DATH

0T 16~17, 1967

gpanz_ . 0CT 11, 1867

12082 0CT 16/ 1987

=

..J:}.E

TEMPERATURE (DEL ()

8¢




GL¢

ALTITUDE (KM)

{HPE KENNEDY RADIDOSONDE TEMPERATURE PROFILE DATH
OCT 11,1368

12082 OCT i1, 1968
peaBz. 0CtT !, 1368

20 - --z0
18- : -8
|G~ -1
14+ -1y
124 -2
1B+ -1
B -8
E4 < B
Yy + 4
2+ -+ 2

+ + + + ——t—————— 4+ t { +

-9p - %@ -3 -1 @ 3} '

e  -m =« -w  -w @ 3@

TEMPERATURE (DER Q)

69



9L2

RLTITURE C(KM>

(RPE KENNEDY RRDIOSONDE TEMPERATURE PROEILE DRTA

NOV 18-11/ 1368

ap@@zZ. NOV (1. 19BY
120A2 NOV 1@, |BEX

20 T2
1B -8
|16+ ~+1B
4+ -:r-l'-l
12+ —+12
| B = ~ia
g+ o
B -~ B
Yo -y
2~ -2
\
— - -~
-57 -78 -5p -3n -1p n In
——— 4 —t — ' —
-3g -78 -5D -3n -im 1D 3n

TEMPERRTURE (DEBL )

09



LLe

ALTITURE C(KM)

8 -¢

18~

IB=-

Y-

1B~

CRPE KENNEDY RHDIDOSONDE TEMPERATURE PROFILE DATH

NOV 31867
12802, NOV 9, 1957
pRAZ  NOV S~ NSEL

~-30

~-Z

-~1B

~~I4

—~-\

TEMPERATURE (DEG ()

£9



8L8

HLTITUDE C(KM)

zn

e
kS

(APE_KENNEDY RADIDSONDE TEMPERATURE PROFILE DATH

DEC 23-31, 1564
pBARZ DEC 3M |SEM

12882 DEC 23, 13RY

TEMPERRTURE (DEG ()

<9




6.2

ALT I TUDE CKM)>

{APE KENNEDY RADIDSONDE TEMPERATURE PROFILE DRITH

DEC 18~15. 137

12802 NDV 8. 13567
ap@Rz  NOV 9, 15B7

28 - --20
18- ~-i8
|E=- -5
4= =iy
12-- ~-12
LES ~+18
B-- -~ 8
B-r + B
4+ -y
2 + 2
™~

W om o w ow e ow
e  -w -« -®  -w @3

TEMPERATURE (DEG €)

19



082

ALTITURE (KM}

12+

(HPE KENNEDY RADIDSONDE TEMPERATURE PROEILE

DEC 20-21, 1968

poppz DEC Z1, (968

120AZ DEC 28, |8E8

12002 DEC 21,1968

DATH

is 4+

+iy

-4».]2

...-ln

~-30 =78
TEMPERRATURE (DEG ()

T

0L



Point Mugu, California Radiosonde Temperature
Profile Data

281



283

BLTITUDE CKM)

124

B ..ily—

T

12887 JAN 18/ [9BS

-+

FT MUGU RADIOS0ONDE TEMPERATURE PROFILE DRTH

JAN 18-19- 196X

{Z2BAZ AN 19, 196X

pppAZ. JAN 18, 1385 WMISSING

-598

=14
-2
18
-

-~ B

TEMPERATURE (DEL ()

101




€8¢

ALTITURE C(KM)

PT MUGU RADIDSONDE TEMPERATURE PROFILE

DATH

JAN 2-3, 1978
28~ _—
|BBBZ JAN 2/ 1978
18- R
16+ +1E
14 BERRZ JAN 3, 1578 MISSING 41y
12—+ 12
- 1B
g~ +8
64 + B
Y+ + 4
2+ + 2
@ w N

TEMPERATURE (BEL ()

R



8¢

RLTITURE C(KM>

FT MUGU RAD IOSONDE TEMPERATURE. PROEJLE DATH

FER 18-19, 1968
28+ TZE
12AAZ FEB 18/ 196X
18+ T8
18- 1B
[ DOERZ FEB 19, 1965 MIGSING iy
12— -12
g~ -8
g -~ B
B~ -~ B
Y -y
2 -2
i ' “7';] + :E

TEMPERRTURE (DEL )

[—
Q
W




G8¢

RLTITUDE ¢KM)

20 -

18 =

B -

14

|1 2=

1=~

[

Y e

FT MUGL RADIDSONDE TEMPERRTURE PROFILE DATA

12882 MAR 2, MIBX

MAR 2-3, 1965

0DBAZ MAR 3~1965 MiS5ING

--28

18

--|B

-1y

-2

-8

3n

901



98¢

ALTITUDE (KM

14
|

T

-~

FTMUGU RADIOSCNDE TEMPERATURE PROFILE DATH

3

MAR 16/ 186X

PBPBZ MRR |b~ 1965 MISSING

~78

TEMPERATURE (DEl Q)

01



L83

RLTITURE (KM)

FT MUBU RADJOSONDE TEMPERRTURE PROFILE DATA
MAR 16-17, 1970

21A0Z WAR (6, 197R

ZB T ..'.Zln
12802 MAR 16, 1974
18+ T18
15+ 15
HJ- ~+14
12+ +12
4 8 p—
IB I IH o
O
g4 ~+ 8
6+ + B
y4 + 4
2+ + 2
-8 T | S| R B .
1 1 T L] T L] L L LS L L] T 1
] ~78 ~5f ~3p ~1B In an

TEMPERATURE (PEL ()




883

ALTITUDE (KM

20 +

B

PT MUGU RADIOSONDE TEMPERATURE PROFILE DHATH

MAY 1Z2-13+13B3

anAnz - MAY 13, 1863

128PZ NAY 12,1863

TEMPERHTURE (DEL {)

81




PT WIGU RADIOSONDE TEMPERATURE PROFILE DATH

JUN -2, 19BR
|

ZET T2

18+ +18

|6+ +IB

. I

4 N2BBZ HUN |- 19BE, M) 55 1NE Ly

124 AEREZ JUN 2 195 MIS5INE 4z
g
A - _J_ H
o 18 iB ]
[2)
s .
= 1
2 O :

B J 5

4+ + 4

24 T 2

-0 -78 -1 ~38 -1 n n

682

TEMPERATURE (BER O)




063

ALTITUDE (KM)

PT MUGU RHEDIOSONDE TEMPERATURE PROFILE DHTH

AUG 1EB~17,19BX
ZIBBZ AUG 1B/ I9BE

2+ TZH

1B+ +18

15 +1E

T \pEAZ AUG 16, (968 T

124+ 42
184 ~-10 :
w

B+ + 8

E"‘:" -+ B

Y- 4y

2+ .+. 2

-5g -TH -5f
—t—t —
-3 ~n g

TEMPERHATURE (DEE O) ‘




162

ALTTTLDE (KM)

20 -

+

RT 4UGU RADLIOSONDE TEMPERATURE PROFILE DATA

RUG I5-16/ 136G

prERz RUG 16, {966

18882 AUG 15, 1966

-+

+

T

-30

T

+

-72

-

+

~-20

~-i8

~-1B

-1y

1
T
Lo ¥

T

-70

TEMPERATURE (DEE ()

T

141!



414

ALTI TUDE (KM)

PT MUGU RAD{OSONDE TEMPERATURE PROEILE BATH

AUG 2-3/189E7
IEBOZ  RUG 2 1567

T 2B
] |2BAZ _ AUE 2/ |957
18— +i8
54 +i
14 -1y
124 +12
18— --1p
8t ~ 8
B -lr- B
4+ !
o -~ z
| .
Ay : -
Sl - -Em
-5g

TEMPERATURE (DEG Q)

qalt



€6¢

ALTITLDE C(KM)

PT MUGU RADIDSONDE TEMPERRTURE PROFILE DRTH

AUL 5-B/ 1568
18007 AUG S/ 1958

- -rZB
12007 AUG /1368

18— --18
|6+ --IE
14— 14
12 +12
- +ip
B+ + 8
B+ +E
4 + 4
2+ +z

; + t + | -

-5g -5 .

4 o

TEMPERATURE (BEL ()

911



762

ALTiTUDE C(KM)

20 +

12 -

1B -

Yoam

FT MUGU RADIOSONDE TEMPERRATURE PROFILE DATH

120972 AUG 186, 1963

AUG 18-13, 1563
oO@RZ AUG 19, 1969

=16

~ 1y

-2

-~ B

TEHPERATURE (BER ()

11



G672

ALT.TLRPE C(KM)

FT MUGU RADIDSONDE TEMPERRATURE PROEILE DRITH

SEF {6~17, 159Gk
ppaRZ SEP 17, 1966
28 -~ ~-28
12082 SEP iG/ I3BB

IS --18
|5 -~ --1B
iy~ -4
lZu_ "']2.
18- -0
g~ -8
B -+ B
Y- -+ Yy
2+ -+ 2

—Sﬂ _—’B [ . —EE . —HE 4 15 i lln e 3ln 1 i S— |

-3 ~78 ~kn ~-3A -8 ia an

JEMPERRTURE (DEG ()

611



962

RLTITUDE C(KM)

PT MUGU RADIOSONDE TEMPERATURE PROFILE DATH

alr Y-8, 1867
pl R 28
12002 DCT 4 1957
8+ +i8
IE+ +iB
4+ AREBZ DOCT. S/ [967 MISSING -1y
|2 -2
|-~ ~1D
8- -8
B~ -~ B
Y- -y
2 -2
T a i an

TEMPERRTURE (DEE ()

Idl



L6e

ALTITURE ¢KM)>

PT MUGL RADIOSONDE TEMPERATURE PROFILE DATH

NDV 16~17, 1361
72007 NOV |G 1967

20~ ~-2B
ISE@Z NDV 1B/ 957

18- 18
15~ 1B
14 ~1Y
(12— iz
g+ -ig
g <+ B
5 - + B
Y + 4
2+ -~ 2

4ttt + - t a —t / i . l

_Sﬂ —’m — _EE 3 —3? L ~ [E I I ? ] BE — J

~-3g -8 -5B ~30 -1B 1B 3n

TEMPERRTURE (DEE ()

all




8672

RLTITUDRE (KM)

PT MUGU RADIDSONDE TEMPERRTURE PROFILE OATH

DEC 21,1568
mr Fli
|2007 DEC 21, |9BS
18+ ¥:!
5=~ -16
|
14+ mRBRZ DEC 21, 196K MISSING 1Y
i
2-- Lz
lﬂ—«l— ""]ﬂ
B+ -8
4
! :
E-- - B
4+ -y
i -~ 2
A t t + ~

TEMPERRTURE (DEL ()

edl



Vandenberg AFB, California Radiosonde
Temperature Profile Data

299



00€

ALTITIDE (XM)>

VANDENBERL RRD IOSONDE TEMPERRTURE FPROFILE DATA

JAN 18-19/ 1965

0BgRz  JAN 19, 1968

12002 JAN 19,1365

20+ 20
(280Z JAN 1B/ 965

18-+ T8
B+ T8
4-- +14
12— =iz
- --in
g -~ ~~ B
B~ -
Y- -y
2= -~ 2

+ : t + ——t + F bt + e -

—Bz —7n (& _5? 4 _39 } .l E . '? [l 39 [l . i
~5D —-/ﬂ - —.EE ) —Hp 3 - i lm } : E ) Hlﬂ I i
-50 -8 -5 -3p -2 ' n

TEMPERRTURE (DEGL €)

101



10€

BLTUITURE ¢KM»>

-~

18~

ib—

Iy~

} 2 ~~

1g=-

g -

E--

q-&.

VANDENBERG RRDL.IDSONDE TEMPERATURE PROFILE DATA
dbN 2-3, 1870

BRggzZ JAN 3,1978

12082 JAN 2, 1370

--20

—I-IE

~1B

14

-2

-1z

TEMPERRTURE (DEG C)

201



4114

ALTITUDE (KM)

20

<+

YANDENBERL RRD [OSONDE TEMPERATURE FPROFILE DATH

FEB 18-19, 196X

aopgz  FEB 13, 196%

12087 FXB 18 [8ES

-+~

-81

-78

-\.]B

-~
-~ 8
-JL.E
-y
—}-2

—_—

~32

TEMPERRTURE (DEG O)

€01



€0€

RLIT I TUDE C(KM)

VANDENBERG RAD JOSONDE TEMPERRTURE FROEILE DATH

MAR 2-3, 136X

ApARZ  MAR 3, 186%

20-- ~-20
1200 WAR 2/ 195X

18- -~ 18
|G~ ~-1B
1Y~ - 1Y
12 -2
18-+ ~-la
B -8

i
E-- -~ B
Y- -y
2l - 2

e+ f : ¢ t + —=F L

—Eﬂ —.}ﬂ I —Sg i —HE } - l E . I E } EIE 4 i

-50 o/ -n -0 3l T El:

TEMPERRTURE (DEGR )

901



¥0€

RLTITUDE ¢KM)>

VANDENBERL RAD IOSONDE TEMPERATURE PROFILE DATH

MAR 16, 1965
20 28
pABAZ MAR 16,1968
T:ES --18
|B-+ TIE
14 -=1Y
12+ “12
g~ —rig
a-~ -8
B-- - B
Y- -~y
2~ - 2
~ + t + + + + + P —
-ap -8 -5 an -1 ¥ n

TEMPERATURE (DEG C)

101



q0¢

RALTITUDE C(KM>
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