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computer codes for the computer graphics used in this report.
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EXECUTIVE SUMMARY

This report is in response to a growing requirement over the last decade
for a new assessment of aircraft icing conditions in wintertime clouds at
altitudes up to about 10,000 ft. Currently, no helicopters and few general
aviation aircraft are certified for flight in known icing conditions. This is
because the current FAA criteria for design and certification of ice
protection equipment results in relatively high power and payload penalties
for smaller aircraft. The FAA criteria (promulgated in the Fed2ral Aviation
Regulations, Part 25 (FAR-25), Appendix C; also shown as Figures 1 to 6 of
this report) were actually designed for-large, tramsport-category aircraft
capable of flying to 20,000 ft or more. For this reason, there have been
concerns that the current criteria may be too severe for smaller aircraft
which generally operate at altitudes below 10,000 ft.

The aircraft icing hazard comes from the fact that undisturbed cloud
droplets generally remain liquid even at temperatures several tens of degrees
below freezing-- a condition called supercooling. When they collide with a
passing aircraft, the droplets freeze neariy instantaneousiy to form ice on
exposed aircraft surfaces. The amount of fce depends primarily on the liquid
water content (LWC) of the cloud, the size of the droplets, the temperature of
the aircraft surfaces and, of course, on the horizontal extent of the
supercocled clouds along the flight path. Information on the natural
occurrence of these variables is obtained from research flights through
subfreezing clouds.

The current FAA characterizations of supercooled clouds in FAR-25 are
based on research flights undertaken about 35 years ago. Receat advances in
cloud physics instrumentation have therefore prompted calls for new
measurements and for a re-evaluation of the old data for accuracy and
reliability. The net requirement is for a reliable, quantitative description
of supercooled cloud characteristics over the altitude range from ground level
to 10,000 ft.

In response to this requirement, the Naval Research Labaratory {NRL) has
computerized about 7000 nautical miles {mmi) of airborne measurements in
supercooled clouds at altitudes up to 10,000 ft (3 km)} to form a new data base
for low altitude, aircraft icing applications. Half of the data is from the
National Advisory Committee for Aeronautics (NACA) afrcraft icing studies of
1946-50 where ice accretion on rotating multicylinders was the primary
measurement technique for LWC and droplet size. The other half is from recent
research flights by NRL and other organizations using optical, cloud droplet
size spectrometers manufactured by Particle Measuring Systems. These measure
droplet sizes, with LWC being measured by electronic hot-wire devices as well
as being computed from the recorded droplet size distribution.

The principal conclusions relevant to aircraft ice protection far
altitudes up to 10,000 ft above ground level (AGL) are:

1. The NACA and modern data generally agrez in most aspects, indicating
that the NACA data are accurate and reliable except possibly for
droplet diameters larger than 35um.

*i
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2. The "Intermittent Maximum" (convective cloud) and "Continuous Maximum"
(Tayer cioud) ranges of cloud variables in FAR-25, App. C do not correctly
describe the icing environment in the altitude interval from 0 to 10,000 ft
AGL. The differences are in the following items:

a) The maximum observed LWC for convective clouds below 10,000 ft AGL is
about half the “Intermittent Maximum" valua. The maximum observed LWC for
layer clouds below 10,000 ft AGL is about 50% larger than the "Continucus
Maximum" value.

b) The new analyses reveal temperature dependences of droplet median
volume diameter (MVD) that are not conveyed in the FAR-25 envelopes. The
Continuous Maximum and Intermittent Maximum envelupes extend to fixed, maximum
MVDs of 40 and 50um, respectively. The modern data demonstrate that the
maximum MVD in layer clouds decreases with decreasing temperature. Both the
NACA and modern CONUS data show that for convective clouds the average MVD
exhibits the opposite behavior and increases with decreasing temperature.

¢} The modern data show no credible MVDs larger than about 35um for
droplets in supercooled clouds below 10,000 ft AGL. The few MVDs that are
reported to be larger than 35:m in the NACA data ar: questionable in view of
the assessment by the NACA researchers themselves that thesa large MVDs are
likely to contain large positive errors due to the limitations of the
multicylinder technique.

3. The FAR-25 envelopes extend to at least -BOOC but minimum temgeratures'
observed in both the NACA and modern data below 10,000 ft AGL are -177C for
convective clouds and about -25°C for layer clouds. That is, convective o
clouds appear to ne completely absent at temperatur.s less than about -17 C at
altitudes below 10,000 ft AGL.

4. A review of the litorature reveals no standard definition of
horizontal extent nor do the FAR-25 regulations specify how horizontal extent
is to be determined when cloud gaps are present. As a result, confusing and
inconsistent interpretations occur in practice. It is suggested here that
horizontal extent be defined as the distance traveled in supercoolad clouds
until the aircraft reaches a ¢loud gap of some specified minimum duration,
such as 1 nmi, for example. With this -definition it is found that the
maximum, and to a lesser degree the average horizontal extent varies in an
inverse manner with the LWC averaged over the clouds comprising the horizontal
extent. But short horizontal extents are actually most common regardless of
the average LAC value.

5. Finally, a new figding with respect to the altitude dependence of
icing conditions is that between 2000 and 10,000 ft AGL, altitude makes
practically no difference in the maximum amount of ice accretion to be

expected per icing encounter when ail supercooled cloud types are considered
together.
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INTRODUCTION

MOTIVATION FOR THE RESEARCH

This study was undertaken in response to a growing requirement for a
reliable, quantitative description of low altitude, wintertime cloud charac-
teristics that are relevant to aircraft icing. The liquid water content (LWC)
and size distribution of droplets in supercocled clouds, as well as the cloud
temperature and horizontal extent of icing conditions, are generally consid-
ered to be the most—important environmental factors involved in ice accretion
processes. Information on these variables at altitudes below 10,000 ft (3 km)
or so 1Is needed by helicopter manufacturers who want to produce rotorcraft
capable of flying into known icing conditions. (At the present time, a few
military types of helicopters are about the only rotorcraft equipped with
ice protection devices.) The Federal Aviation Administration (FAA), as the
responsible regulatory agency, needs the same Iinformation in order to specify
icing environmental criteria for the manufacturers to use in designing ice
protection equipment. The FAA «nd military also use this type of information
for speclfying the requirements of actual flight certification tests in icing
conditions.

At the time this study was begun, the avallable data on the icing envi-
ronment over the United States was almost entirely from research performed 30
to 35 years ago for similar reasons by the National Advisory Committee for
Aeronautics (NACA). They obtained airborne measurements for use in design and
certification of ice protection equipment for the expanding, peostwar, commer-
clal airline industry. Those measurements still form the basis of current
design and certification criteria for the icing enviromment as promulgated in
Federal Aviation Regulations, Part 25, Appendix C (FAR-~25, App. C).

Presently any helicopter which is a candidate for icing certification
must meet these same criteria that were developed for larger “transport cate-—
gory” aircraft designed to fly to altitudes of 20,000 ft or more. These
criteria contain LWC values that could be prohibitive in terms of the power
and payload penalties required to provide compensating ice protection equip-
ment for many helicopters. For this reason there is an interest in finding
out whether at altitudes of 10,000 ft or less, the altitude operating range
for most helicopters, icing conditions may be significantly less severe than
current regulations specify. If so, and if new fcing criteria were to be
issued that represented the less severe conditions and at the same time
limited flight to altitudes below the appropriate level, then other light
duty, low-performance aircraft might benefit as well. Questions have also
arisen about the effect of snow or other mixed conditions on the rate of ice
accretion. Low-altitude icing also implies a need to fnvestigate geo—
graphical, topographical, or other mesoscale influences toc. For example, LWC
values may be enhanced in lake effect clouds, orographically assisted cloud
formations, and clouds along cold fronts or in maritime air masses.

In addition to the engineering concerns, there have been callsg for
improved icing forecasts and for redefining the icing severity clagsifi-
cations in terms of quantitative LWC values instead of the relative and
ambiguous terminology, “trace,” "light,” "moderate,” etc. that is now in
use.




Recent advances in clond physics instrumentation bave also prompted calls
for the review of the 30 to 35 yedar old NACA data in order to assess thelr
accuracy and reliability. 1In additiom, it is of interest to determlioe how
much of the data actually apply te altitudes below both 10,000 ft and 5000 ft,
and how well the data represent the variety of weather and cloud conditions at
these altitudes.

Finally, there was an obvious need to obtain new data with wodern instru-
mentation. The results would naturally be compared with the NACA data to look
for significant differences which may indicate either errors in one or both
sets of data or, as some have suggested, true changes in cloud characteristics
brought about by changes in pollution levels over the intervening years. New
measurements may also be needed to supplement data from any cloud types,
weather situations, or geographic locations inadequately sampled by the NACA
researchers.

SCOPE OF THE RESEARCH PROJECT

In order to address these problems the FAA funded the Experimental Cloud
Physics Section of the Naval Research Laboratory (NRL), beginning in January
1979, to perform research on these topics. Specifically, the research plan
was as follows.

a) Obtain new measurements of LWC, droplet size spectra, true air
temperature and other relevant variables using modern cloud physics
instrumentaticn aboard NRL's research aircraft in subfreezing clouds
below 10,000 ft and especially below 5000 ft.

b) Collect similar modern data that are available from other research
groups.

c) Review the NACA data for accuracy, reliability, and applicability to
altitudes below 10,000 ft and below 5000 ft.

d) Compile all acceptable data into a medium that is compatible with
automatic data processing in order to form a new data base for
analysis of the low-altitude icing environment.

e) Perform analyses of the data and, based on an assessment of all data

obtained, recommend appropriate changes in the existing environ-
mental icing criteria.

OTHER BACKGROUND INFORMATION

1. FAR-25, Appendix C, Atmospheric Icing Conditions

The primary reference data given in the Federal Aviation Regulations,
Part 25, (FAR~25) to describe icing cloud characteristics are the LWC vs.
Median Volume Diameter (MVD) relationships in figures 1 and 4 of Appendix C in
that document. Those figures are reproduced here also as figures 1 and 4 of
this report. Combinations of LWC and MVD that fall within the boundaries of
these "envelopes"” were reported to have gufficient probability of occurring

2
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simultaneousl!y, that they were rto be regarded as significant for ice
protection considerations (Jones and Lewis, 1949, p. 2). NACA researchers
also noted that the maximum observed LWCs were limited by the air temperature
at cloud level. This temperature dependence has been worked Into the icing
“envelopes” by specifying the probable maximum values of LWC as a function of
MVD and temperature. “Probable maximum” {s the terminology used in NACA
TN-1855 (Jones and Lewis, 1943), the source document for FAR-25, Appendix C.
“Probable . maximum” was defined as the maximum that would probably be
encountered in all weather aircraft operations but deoes not represent the
maximum that nature could produce (ibid., p. 5). No numerical probability was
associated with the term “"probable maximum” until a later statistical study
(Lewis and Bergrun, 1952, pp. 19-20) concluded that the probable maximum

LWCs [of FAR-25, App. C] correspond to an exceedance probability of about
0.1%. The "isotherms” drawn in 10°C increments from 32°F (0°C) to -22°F
(=30°C) in figures 1 and 4 delimit the probable maximum values of LWC at each
of these temperatures.

The NACA criteria originally specified in TN-1855 actually contained
seven different types of icing conditions, each with a time or distance extent
that varied with the corresponding type of cloud and LWC range. 1In practice,
only two of these conditions, the "intermittent maximum™ and the “continuous
maximum,” were promulgated in FAR-25. The philosophy behind the two-condition
approach is presumably to ensure that alrcraft de-icing equipment can handle
relatively small LWCs for long periods of time, and relatively large LWCs for
a short time in the most commonly experienced icing situations.

The explanatory text accompanying the figures in Appendix C of FAR-25
is quoted as follows fo: continuous maximum icing: “The maximum contiauous
intensity of atmospheric icing conditions (continuous maximum icing) is
defined by the variables of the cloud liquid water content, the mean effec-
tive diameter of the cloud droplets, the ambient air temperature, and the
interrelationship of these three variables as shown in figure 1 of [FAR-25,
App. C]. The limiting icing envelope in terms of altitude and temperature is
given in figure 2 of [FAR-25, App. C}. The interrelationship of cloud liquid
water content with drop diameter and altitude is determined from figures 1 and
2. The cloud liquid water content for continuous maximum icing conditions of
a horizontal extent other than 17.4 nautical miles (nmi) is determined by the
value of liquid water co-tent of figure 1, multiplied by the appropriate
factor from figure 3.” A similar explanatory text applies to the intermittent
maximum conditions covered in figures %, 5, and 6, and specifies a standard
horizontal extent of 2.6 nmi.

No other rules or guidance for using these envelopes in design computa-
tions or in certification flight tests are given in FAR-25.

2. Cloud Liquid Water Content (LWC)
a. Engineering Significance

Nearly all ice that forms in flight on aircraft surfa.~a isg due to the
impaction and freezing of supercooled cloud droplets. Supercoc’~3 droplets
are those which remain liquid even though the ambient cloud tempersture is
less than'0"C. This supercooled state is a metastable one, meaning that the
droplets can remain liquid indefinitely unless the temperature becomes too low




or the droplets are mechanically disturbed. OUnce disturbed, such as upon
collision with an aircraft component, the droplets freeze rapidly depending on
their size and on the temperature of the air aud of the aircraft surfaces.
Small droplets freeze instantan2cusly and form rime ice on aircraft surfaces.
Large droplets tend to run back somewhat before freezing.

Despite the metastable state, supercooled clouds are the rule rather than
the exception for ambient temperatures down to at least ~10°C. Thus the rate
of ice accretion on aircraft components is directly proportional to the liquid
water content of the supercooled cloud in which the flight takes place.

b. Meteorological Considerations

The principal factors conducive to large values of LWC in clouds are
warm, moist air masses and strong convection or forced updrafts withian the
cloud. Fortunately, for the aircraft icing problem, both of these factors are
minimized in wintertime climates.

Higher temperatures permit the air masses to carry greater amounts of
water vapor from which clouds must form. The greater the water vapor load in
the subcloud air, the greater the possible LWC in the clouds formed from it.

The maximum LWC in a cloud also depends on the strength of the convection
or the rate of updraft in the cloud. The higher surface temperatures that can
induce strong convection are of course lacking in wintertime climates. There
are exceptions, however, which are important in the altitude regime below
10,000 ft. One of these exceptions is the "lake effect” situation where
relatively warm lake or ocean waters provide additional moisture and induce
convection in colder air masses advecting across them. Notable occurrences of
this phenomenon in North America are over the Great Lakes and over the ocean
waters along the mid-Atlantic seaboard states, especially in the vicinity of
the Gulf Stream. Another possible exception is the case of a strong cold
front pushing into a warm, moist air wass. In this case again, both the
greater water vapor content of the warm air and the forced lifting of this air
over the cold frontal surface are conducive to greater than usual LWCs. A
third exception is where forced lifting occurs on the windward side of moun-
taln ranges. These orographic effects are known to be significant along the
Appalachian range. They would be expected to have an even greater effect on
LWC along the Pacific coast ranges where the maritime air masses are moist and
the mountains are higher.

The greatest icing hazards occur in warm weather cumulonimbus (Cb)
clouds, or developing thunderstorms, where LWCs up to 5 g/m3 have been
reported. However, the freezing level in these clouds is usually above
10,000 ft AGL, and icing hazards are therefore of little concern to aircraft
at lower flight levels. 1Indeed the other hazards present in these ciouds or
storms will generally be far more worrisome. In any case, these cloud types
are relatively easy to identify and are sufficiently localized or transient
that they can normally be avoided. :

Wintertime stratus not associated with cyclonic centers or with strong

frontal systems is expected to be low in LWC both because of the low water
vapor content of the surrounding cold air and the lack of significant
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convection. Observation also reveals that even in the deep and extensive
altostratus and nimbostratus complexes comprising the generzl snow areas of
cyclonic storms, liquid cloud droplets are almost completely absent in the
subfreezing portions of the clouds (Lewis, 1969, p. 7), (Kline and Walker,
1951). Finally, during cold air outbreaks from central Canada into the
central plains states, ihe western edge of the cold air mass is sowetimes
forced westward and upward over the gradually increasing elevation of the
terrain. This "upslope flow" usually forces stratus formation but because of
the dryness of the cold air mass the LWC is expected to be small in the
upslope stratus.

This leaves frontal systems, lake effects and orographic situations as
the principal candidates for contributing the most significant LWCs in
wintertime cloud systems at altitudes below 10,000 ft AGL.

3. Cloud Droplet Size Distribution
Engineering Significance

The size distribution of cloud droplets and the percentage of liquid
water represented by various droplet si~e intervals is alsoc important. This
is because the efficiency with which aircraft components collect droplets from
the airstream varies with droplet diameter as well as airspeed and the size
and shape of the aircraft component. Smaller droplets are more easily
deflected and tend to follow the airstream around an object in their path.

- The larger the droplet, the greater its inertia and its tendency to slip

across streamlines upon approaching an object. Thus, larger droplets will be
collected with greater efficiency than smaller droplets. Therefore, whether
the majority of the LWC resides in small or large droplets can be an important
factor in the design of ice protection equipment.

Qualitatively speaking, blunt objects such as fuselages have relatively
low collection efficiencies fer all except the largest droplet sizes. This is
because blunt objects distort the airstream farther ahead and give the
droplets more time and therefore slower curving streamlines to follow to get
out of the way. Sharp objects, such as the leading edge of rotor blades, have
high collection efficiencies for all droplet sizes, especially along the outer
portions of the blade where it is the thinnest. Also, the linear velocity of
the blade increases with distance from the hub and adds to the increased
efficiency of the outboard sections compared to the thicker, siower moving
portions of the blade toward the hub.

For many applications it is often too cumbersome to work with elaborate
droplet size distributions. There is a need for a simple, quantitative
representation of droplet size distribution which would be meaningful for
engineering computations as well as for statistical analyses of icing con-
ditions. For this purpose the median volume diameter (MVD), also known as
mass median diameter, is genetally chosen. The MVD is useful because it is
the droplet size which equally divides the LWC associated with a given droplet
size distribution. Half of the LWC is in droplets larger than the MVD and
half of the LWC is in droplets smaller than the MVD.
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Because of the difficulty in accurately determinfuy the droplet sive
distribution with the techntgues avatlable at the tlme, the NACA 1escarcher s
preterred to use the term "mean etifective diameter.” This is an approximal lon
to the MVD that is based on the apparcnt size distribution deduced trom the
relative amounts of ice that built up on the different diameter cylinders used
by the NACA researchers to probe the clouds for LWC. The more closely the.
deduced size distribution matched the true size distribution, the better the
corresponding mean effective diameter approximated the MVD.

NACA also defined a "maximum diameter” intended to represent the largest
droplets that were present in detectable quantities. This variable was not
accurately measured with the available technique employing a single, 4 or 6
inch diameter cylinder covered with sensitized blueprint paper. Eventually,
the use of maximum diameter was abandoned as unreliable (Lewis et al., 1947),
(Lewis and Hoecker, 1949).

This idea of maximum diameter has been reinstated in the new Icing Data
Base because of the accurate, high-resolution droplet size spectra that are
now available with the modern, optical, droplet size spectrometers. Here, the
term "maximum diameter” has been defined to mean the droplet size below which
95% of all the LWC is contained. ‘

4. Altitude Above Ground Level (AGL) as a Preferred Altitude Reference

In the author's opinion, altitudes referenced to ground level are
preferable to pressure altitude or altitudes referenced to sea level when
analyzing cloud properties or specifying aircraft certification criteria
limited to low or intermediate altitudes. There are two reasons for this
preference. Firstly, cloud formation is more directly relatable to altitude
AGL. That is, given the same initial conditions of temperature, relative
humidity and lapse rate, a cloud that forms due to convection at 4000 ft AGL
over Washington, D.C., would also form at 4000 ft AGL over Denver, Colorado.
The fact that the elevation at Denver is 5000 ft above Washington, D.C. has no
bearing on the f{urmation or properties of the clouds. For this reason, when
clouds or cloud properties are analy:ed or otherwise grouped by altitude, it
is more meaningful to use altitudes AGL. For example, if some cloud property
such as maximum LWC were to be catalogued according to pressure altitude, then
the LWC at altitudes only 2000 ft AGL over Denver would be unfairly compared
with LWCs at altitudes of 7000 ft AGL over locations near sea level.
Secondly, suppose that it were decided that a2 new set of certification
criteria would be acceptable if flight under this certification were not to
exceed 5000 ft. Obviously, if this were 5000 ft pressure altitude, then an
affected aircraft could never leave the ground at Denver. On the other hand,
a 5000 ft AGL limitation would correctly allow the subject aircraft to fly up
to 10,000 ft pressure altitude over Denver without encountering overall cloud
conditions any worse than at 5000 ft AGL anywhere else.
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RESULTS

THE NEW ICING DATA BASE

1. The Data Management Philosophy

A major part of this research effort involved collecting, screening, and
complling both new and old data into a coded medium for automatic data pro-
cessing. It was realized, for example, that in addition to the immediate
aircraft icing application, a data base of the envisioned magnitude ought to
be of value for basic cloud physics studies as well as for use in attempting
to test or improve existing icing forecast rules. Thus, besides the principal
variables of LWC, droplet size, air temperature, and horizontal extent, it
scemed prudent to include other relevant information in order to ensure

‘maximum ugefulness of the data base. This information includes cloud type,

cloud base and cloud top heights and temperatures, airmass type, geographic
location, and a brief description of the synoptic situation at the locatinn of
the measurements. Some of these types of auxiliary informatiom had been
reported along with much of the NACA data.

The first problem was to condense large amounts of modern data into a
manageable data base. Modern, electronically based probes and instrumen-
tation provide digitized measurements at the rate of once every second or so
during flight. Clearly, some kind of averaging scheme was required in order
to avoid being overwhelmed by vast numbers of individual measurements. But
averages over arbitrary intervals, such as for 1 minute periods or for an
entire pass through a cloud, were undesirable because they would wash out
useful detail otherwigse available with the modern, higi~resolution measure-
ments. There was a need to define a suitable averaging scheme which would
satisfy the following requirements:

a) The averaging intervals should be short enough to resolve any
significant changes in cloud characteristics along the flight path
and represent natural variability without resulting in an unwieldy
number of averages.

b) Intervals of uniform, constant conditions within clouds should be
preserved whole so their durations and characteristics can be
documented without the ambiguity that would occur if the average
included voids or adjacent parcels having significantly different,
or variable properties.

c) The scheme should resolve extremes of LWC and other variables
without dilution. )

d) The scheme should preserve altitude dependent changes in cloud
properties observed during ascents or descents through clouds.

e) The scheme must be able to accommodate broken or scattered cloud
conditions as well as widespread continuous clouds.

£) The scheme must be compatible with the existing NACA measurements so
they can be compiled and validly compared to the modern data.
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Basically, thé requirement is to divide the cloud into intervals where
conditions are apparently different (or to group data into intervals where
conditions are approximately constant).

After several ideas were tested, it was concluded that the most logical
and practical approach was to average the measurements only over continuous,
uniform portions of clouds or cloud parcels until any of several key variables
changed significantly. If the alrcrart were still in continuous clouds at
that time, a new averaging interval was immediately begun and continued until
the next significant change in cloud properties occurred. Otherwise, the next
average was not begun until the aircraft entered another continuous, uniform
section of cloud.

These averaging intervels are referred to as "icing events.” The key
variables and the amount of change in any of them that will signal the
termination of an averaging interval (icing event) are given as "Rules for
Defining Uniform Cloud Intervals” in Table 1.

There was still the need for a selection rule that would avoid swamping
the data base with numerous, inconsequential cloud parcels or fragments, yet
would not seriously bias the representativeness of the data at small values of
LWC. The practical solution was to limit averages to clouds or cloud sections
that are at least 1 nwi wide (20 s at true airspeeds of 180 kt) unless
momentary LWCs were greater thaa 0.5 g/m3, or some other interesting
property was worth documenting. This preserved extreme values of LWC asso-
clated with convective cells embedded in layer cloud systems, for example, but
ignored brief cloud parcels in broken or scattered cloud systems with little
vertical extent (and therefore with LWCs generally less than C.l g/m3).

These thin cloud layers are of little practical concern anyway, because they
can be avoided in flight by minor changes in altitude.

Another advantage of the overall averaging scheme is that not only are
data available on the extents of individual, uniform, cloud intervals, but the
overall horizontal extent of continuous or semi-continuous icing conditions is-
available simply by summing the extent of consecutive events. (See later
sectionas on Horizontal Extent for discussions of practical difficulties with
this concept, however.)

Although these rules were designed for the modern data, the NACA data can
be formally accommodated as well. The NACA measurements were timed exposures
of rotating multicylinders in the airstream during flight through subfreezing
clouds. The exposure times were usually 1 minute or more, and the data
therefore represent an average over these intervals. The NACA data are pub-
lished either as individual exposures or as averages of a group of exposures.
Thus, there is no control over these intervals now, except to separate out
from the groups the one exposure exhibiting the greatest average LWC, whenever
that exposure was listed separately as well as being included in the average
(Lewis, 1947).

2. The Data Coding Scheme
The means chosen for storing the data was the 80 column punchcard for

computers. (Actually, a Hewlett Packard modcl 9825B desktop computer with
cassette storage was used at NRL, but the 80 column format was retained
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TABLE 1. RULES FOR DEFINING UNIFOKM CLOUD INTERVALS

1. For Level Flight Through Continuocus Cloud or Cloud Parcels 1 nmi or More
in Extent.

RULES: LWC and other variables to be averaged over flight path in cloud
until:

A ~ Alrcraft exits main cloud,
B - Outside air temperature changes by +1.5°C,
C - Outside air temperature rises above 0°C,

D - Droplet median volume diameter changes by +Z.5 um,

ot E - Aircraft changes flight levels by +500 £t (+130 meters),

F - Icing vate changes by +50%,

G - Droplet concentration, N, changes by +50% or +200, whichever {is
less,

H - Measurement arbitrarily terminated,

J = Alrcraft exits continuous cloud parcel,

K - Subsequent cloud droplet probe data fnvalidated by snow or ice
particles in cloud.
¢
2. For Vertical Profileslin Continuous Cloud.

RULE: Report representative values of cloud variables far every 500 ft
(150 m) change in altitude.

because of its universal compatibility.) The information associated with each
icing event i3 coded on a separate card. All data cards for icing events from

N the same cloud or cloud system are grouped behind a lead card which contains

general information, such as cloud type, cloud base height, etc., that applies
to all of the data cards in the group. The code for assigning data to card
columns is given in Table A-1 of Appendix A. Explanations and examples of
each data item are given in Tables A-Z and A-2.

The entire Icing Data Base as of this writing is reproduced in Table
A-4. It contains nearly 7000 nmi of icing events. It is anticipated that
more data will be added in the future in order to better represent frontal,
orographic, and lake effect clouds. Plans also call for the addition of data
from Mt. Washingtion, New#Hampshire, and foreign data as they become available.
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The Mt. Washington data, though available, were not Included {n the Data
Base at this time for several reasons. The princ.pal reason was that it is
not clear how to compare mountaintop, near—surface data with airborne
measurements. That is, it is not clear how the Mt. Washington data apply to
atrcraft operations which normally do not take place close to the summit or
sides of mountains in Instrument Meteorological Conditicns (IMC). At best the
Mt. Washington data could probably be used to represent worst case,
orographically induced LWCs for locations with similar elevations and windward
slopes. The other reasons for not using the Mt. Washington data were that, in
the available form, the data bear no date or time of day information, nor do
they indicate the cloud type or synoptic weather category involved.

'DATA MILES' AS A MEASURE OF FREQUENCY OF OCCURRENCE

During the early phases of this project, it became clear that usage of
“number of cases” or "number of events,” as is conventionally done to repre-
sent the frequency of occurrence of any of the variables, was unsatisfactory.
The deficiency was twofold. Firstly, momentary icing events would incorrectly
carry just as much statistical weight as long-lasting events. Thus, there was
no way to emphasize the statistical importance of an extended encounter with
an extreme value of LWC, for example, compared to a relatively insignificant,
brief encounter. Secondly, the reader would have no information as to whether
a given number of events represents 5 miles or 500 miles of in-flight measure-
ments.

“"Data miles"” were therefore chosen as the most informative measure of
frequency of occurrence. The term is defined as the distance flown in
nautical miles during an individual icing eveat (during an actual probe
exposure for the NACA measurements). This convention automatically weights
each icing event (or measurement of LWC, for example) by its duratiom or
extent. The other principal advantage is that the reader can easily judge
the statistical significance of a data set by the number of data miles it
represents.

Duration in terms of distance rather than time was chosen because time
duration is not as easy to standardize. The time duration of an event depends
on the speed of the aircraft «  ch makes comparison of the data somewhat
ambiguous. However, for those purposes where it may be of interest, the time
duration of each event is coded in columns 10-11 of each of the icing event
data cards.

REVIEW OF THE NACA DATA

An interim report on this project (Jeck, 1980) gave an assessment of the
NACA data, raported detailed results from the initial NRL research flights,
and gave a preliminary comparison of the NRL measurements with the NACA data.
The principal conclusicns of the NACA review are as follows:

a) A large fraction of the NACA measurements was actually obtained at
altitudes below 10,000 ft.
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b) All synoptic conditions and cloud types appear to have been sampled
but the rumber of data miles is small in some categories, especially
frontal zones (see Appendix B, Table B-3).

c) Of the several measurement techniques that were tried, the NACA
researchers regarded the multicylinder probes to be the most accu-
rate and reliable for deducing LWC. They were eventually aware,
however, that their measurements and computations of LWC were
subject to at least 13 possible sources of error (Lewis and Bergrun,
1952, p. 16) some positive, some negative, and ranging im magnitude
from a few percent up to possibly 100X or more. The net effect of
all these possible sources of error is uncertain in the data as
reported, but general agreement is found between the NACA data and
the modern data. 1In the detailed comparisons there are alsc some
remarkable similarities, but gsome differences tco, as is shown in
the remainder of thie report.

The principal problems faced by the NACA researchers were the following:

In 1952, after the NACA researchers became aware of the seriousness
of runoff errors for measurements at temperatures just below 0°C, they
reexamined their data and concluded that not more than about 5% of the
reported measurements would be affected (ibid.). A more significant problen
may have been the underindication of average LWC from measurements where the
multicylinder probe was exposed in clouds containing momentary voids. 1In
order to correct for this, some of the NACA flights made use of a continuously
recording, rotating~disk probe, or "cloud indicator” to document the actual
duration of clouds and voids during exposure of the multicylinder probes. As
a result, significantly larger values of average LWC were obtained in some
cases when the more accurately determined cloud exposure intervals were used
(Lewis and Hoecker, 1949? Table 1).

Droplet size distributions were finally given up as totally unreliable
when NACA researchers concluded in 1949 that there were too many contra—
dictions in droplet sizes as inferred from the multicylinder probes vs. the
coated, fixed-diameter cylinde. probes (ibid., p. 1, p. 16). However, the
median volume diameters inferred from the multicylinder method alone were
still regarded as accurate for "small” droplets but became increasingly
inaccurate as the drop size increased. Also, large overestimates were more
probable than large underestimates, especially at large values of droplet
diameter (Lewis and Bergrun, 1952, p. 17).

ANALYSES AND COMPARISON OF THE NACA AND MODERN DATA

1. At What Altitude Do Icing Conditions Become Serious?
a. Maximum LWC vs. Altitude

A stated goal of the pregsent study is to characterize the icing hazards
in the atmosphere from sea level up to 10,000 ft above sea level (ASL). The
magnitude of the LWC in supercooled clouds is one of the most important
factors in assessing the potential severity of aircraft icing. In order to
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examine the dependence of LWC on altitude AGL, LWC data were sorted by
altitude into the ten 1000 ft intervals between ground level and 1C,000 ft
AGL. Within each altitude interval, the LWC values were ranked 2ccording to
cunulative frequencies of occurrence {i.e., the number of data miles
accumulated with LWCs up to and including a given value of LWC). One can then
determine the LWC values which represent the upper limit of occurrence for
selected percentiles of the data miles. The results of sucn an analysis are
shown graphically in figures 7 and 8 for the NACA and modern data,
respectively.

A comparison of these two plots shows gross similarities in the altitude
dependence of maximum LWC. In both plots the overall maximum observed LWC
occurs between the altitudes of 7000 and 9000 ft AGL and has a value of 1.5 to
1.7 g/m3; the maximum LWC then decreases with altitude up to 10,000 ft.

This latter result is probably due to deficient sampling in convective clouds
with the low bases and larger vertical extents that are needed to produce
supercooled LWCs greater than 1.5 g/m3 at altitudes above 8000 ft AGL.

These convective clouds are scarce during the winter months during which most
of the flight data were obtained. In the warmer months the freezing level is
frequently above 10,000 ft AGL in clouds of the required depth and therefore
larger values of supercooled LWC are still difficult to obtain at altitudes
below 10,000 ft.

There are also comparable secondary maxima in both figures 7 and 8, one
at the altitude intervals of 4000 to 6000 ft AGL and one at about 2000 ft
AGL. The 4000 to 6000 ft AGL interval presumably corresponds to typical upper
limits of the turbulent mixing layer im many wintertime situations. The base
of the turbulent or subsidence inversion that resides in this altitude
interval blocks the vertical development of the stratus or stratocumulus that
forms underneath as a result of turbulent mixing. It is known that the
maximum LWC developed within a cloud layer generally lies just below cloud top
and depends in magnitude on the vertical thickness of the cloud layer. Thus
the maximum LWCs will be found just below the turbulent or subsidence
inversion whose upper limit appears to be at about 6000 ft AGL.

Percentile curves cumulative with altitude for the entire CONUS Data Base
are given in figure 9.

b. Horizontal Extent of Icing Encounters vs. Altitude

These conclusions are further substantiated by figures 10 to 13 where the
altitude dependence of horizontal extents of extended icing encounters has
been plotted. Again, the NACA and modern data show some surprising
similarities. In figure 10 the horizontal extent of the NACA layer cloud
icing is seen to peak sharply at an altitude of about 4000 ft AGL. The modern
data, figure 11, show a similar, but broader peak which spreads over the range
of about 3000 to 5000 ft AGL. At about 8000 ft AGL the modern data show a
second, sharper peak which does not appear in the NACA data. These horizontal
extents for layer clouds indicate that the top of the turbulent mixing layer
in wintertime stratus—forming conditions lies between 3000 and 5000 ft AGL.

The horizontal extents of extended icing encounters in convective clouds
are considerably shorter and peak at altitudes above 5000 ft AGL as shown in
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{igures 12 and 13. In these cases, one can also see remarkable similarities
between the old and new results. Both show a double peak in horfzontal extent
with one sharp peak at-about 8000 ft AGL and another peak, though poorly
resolved in the NACA data, at about 6000 ft.

One question that is prompted by these considerations is wihether there
exists any "threshold” height above which icing conditions rapidly worsen. If
such a threshold does occur, then 1t may be of practical importance to limit
certification to altitudes below it. The altitude dependences of LWC and
horizontal extert shown in figures 7 to 13 do not answer this question
unambiguously. For example, if the 29th percentile curve is chosen as a
guide, figures 7 and 8 show that LWC increases most rapidly between 4000 and
6000 ft AGL for both the NACA and modern data. At 4000 ft AGL the LWC is
expected to be less than 0.6 g/m3 for 99% of the miles flown in icing
clouds. This 99% value doubles in the next 2000 feet to about 1.2 g/m3 at
6000 ft AGL. This suggests that 4000 ft AGL should be considered as a
threshold level above which icing conditions rapidly worsen.

On the other hand, figures 10 and 11 show that, in terms of the
horizontal extent of extended icing conditions, flight levels of 3000 or
4000 ft AGL are already in a region of maximum horizontal extent. If half the
maximum horizontal extent is used as a guide in this case, then about 2000 ft
AGL should be considered as the threshold or limiting altitude according to
the modern data in figure 11,

c. Altitude Dependence of  Average Ice Accretion per Icing Encounter

Rather than relying on LWC or horizontal extent individually, a better
indicator of icing severity would be the altitude dependence of the average
ice accretion per icing encounter. This quantity is basically just the mass
of ice accreted per unit area on an object moving at velocity V for a time t
through a cloud with supercooled liquid water content W, as given by the
equation

M = EWVtF (1)

where E is the collection efficiency of the object (wing section, rotor blade,
etc.), and F is the freezing fraction which is assumed to be equal to unity
here. The collection efficiency depends on the shape of the object and is
also approximately a logarithmic function of the airspeed and the droplet
diameter (Brun et al., 1955). For the present purposes, E can be taken as
unity, or at least as approximately constant. Alsoc note that the product Vt
is just the horizontal extent, H, of the extended icing encounter so that
Eq(1l) reduces to M = WH. The aititude dependence of this product is plotted
in figures 14 to 16. According to the NACA data in figure 14 the maximum ice
accretion is reached at about 4000 ft AGL. In the modern data, figure 15, the
maximum does not occur until 8000 ft AGL but that is of little significance
since 802 of maximum is reached at altitudes as low as 3000 ft AGL. The
combined effect of both data sets is shown in figure 16 where it is sgeen that
above 2000 ft AGL, altitude makes practically no difference on the amount of
ice accretion to be expected.
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2. LWC Frequency of Occurrence Over the Entire 0 to 10,000 ft AGL Range

The frequency of occurrence of individual LWC values is shown in
figures 17 to 19 for the entire altitude range up to 10,000 ft. The ordinate
in each of these graphs is the total number of data miles flown in icing
events with the observed LWC falling in the corresponding 0.1 g/m3 wide
interval along the abscissa. No distinction is made between layer and
convective clouds in these graphs.

Note that the shape of the histograms is similar for the NACA and the
modern data. The mode of the distributions is also seen to lie in the second
LWC interval instead of the first. This result is no doubt an artifact due to
the natural bias on the part of icing resecarchers against recording barely
perceptible icing encounters, especially when the more severe conditions are
of principal interest. Although it has little significance for the present
purposes, a truly accurate LWC frequency distribution curve would continue to
rise, probably more or less exponentially, for values of LWC approaching zero.

3. LWC vs. Median Volume Diameter (MVD)

Surprisingly, it is found that when either the NACA or wodern data for
individuval icing events are plotted in the LWC vs. MVD format of the FAR-25,
Appendix C icing envelopes, most of the datum points fall outside to the left
of these envelopest This result is exemplified in figure 20 for layer
clouds. The questions that immediately arise are: how were the envelopes and
their boundaries originally derived, and why were the MVDs cut off at 15 um
rather than being extended to smaller diameters?

Origiﬁs of the "Icing Envelopes” in FAR-25, Appendix C

Information printed on figures 1 and 4 of FAR-25, Appendix C states that
NACA report TN~1855 (Jones and Lewis, 1949) is the source of data for these
envelopes. Within TN-1855 the reader is referred to two earlier reports,
TN-1393 (Lewis, 1947) and TN-1424 (Lewis et al., 1947) for the actual data on
which the "continuous maximum" envelopes are based. Both TN-1393 and TN-1424
show numerous observations of MVDs in the range 7 to 15 ym. In fact, figure 6
of TN-1424 contains a probability curve which shows that 50% of the observed
MVDs are smaller than 13 pgm! None of these references contain any obvious
statements that 15 Um was viewed as the minimum MVD worth consideration.
However, such conclusions may have arisen implicitly from the discourse in
TN-1393 on the subject of icing forecast problems. On page 16 of that report,
it is proposed that a fixed MVD of 14 Um be assumed for layer clouds in order
to simplify the problem of specifying icing intensities from a knowledge of
cloud type and estimated LWC alome. Also, in a later section (page 22 of
TN-1393) dealing with maximum, continuous LWCs that are likely to occur in
layer clouds, a value of 15 um is proposed as a reasonable estimate for MVDs
to be expected concurrently with continuous maximum LWCs of 0.8 g/m3. The
authors than point out that LWCs of 0.5 g/m3 along with MVDs of 25 pgm should
be considered as a definite probability in layer clouds too. These
conclusions, coupled with a recollection (page 7 of TN-1393) that severe icing
was observed on the windshield of their C~46 research aircraft with only 0.15
g/m3 of LWC when the MVD was an unusually large 50 um, apparently led the
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author to stress the potential importance of the larger MVDs because of the
greater collection efficiencies associated with them.

It is suggested here that for the purposes of helicopter icing concerns,
MVDs smaller than 15 ym should also be considered because the thin rotor
blades are expected to have significant catch efficiencies for these smaller
droplets as well.

4. 1Implications of-the NACA Data Replotted

One question to be addressed by this research project is whether or not a
single icing envelope can be devised to replace Lhe two currently in use (the
“continuous maximum” and “intermittent maximum” of FAR-253, App. C.}, if
certification is limited to some maximum altitude at or below 10,000 ft. That
is, for altitudes below a certain level there may be little difference between
layer and convective type clouds, as far as LWC is concerned. In order to
determine the feasibility of this approach, first the NACA data and theu the
modern data will be analysed by cloud type.

a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 20 contains the NACA data for layer clouds at altitudes up to
10,000 ft AGL and for ambient temperatures from -10° to Q°C. Data for
temperatures between -20° and -10°C are plotted in figure 2Z1. There are
practically no NACA data reported for temperatures below -20°C at altitudes
below 10,000 ft AGL. By comparing figures 20 and 21, ome may note that
maximum LWCs are indeed decreased at the lower temperatures, but only for MVDs
smaller than about 25 ym. Data are sparse at all temperatures for MVDs
greater than 25 ym, but of the data that do exist above 25 ym, maximum LWCs
appear to be generally greater in the temperature range —-20° to -10°C than in
the range -10° to 0°C.

It is of interest at this point to ask what kind of clouds or situations
are associated with these larger MVDs in the NACA data. An examination of the
Icing Data Base reveals that 9 out of the 13 events having MVDs greater than
30 ym are reported to be from altocumulus clouds. Eleven of these 13 events
occurred in maritime polar (mP) air masses, and all except two or three
occurred within 200 miles of a low pressure center or less than 200 miles
behind a surface cold front. Nearly all MVDs greater than 30 ym occurred at
altitudes above 5000 ft AGL. Half of these cases occurred im the presence of
snow, while the other half had no precipitation informatiom so that the
presence of any precipitation is unknown. It is suggested later in this
report that MVDs in excess of 35 um are probably artifacts.

b. Supercooled Convective Clouds Below 10,000 ft AGL

Figure 22 contains the NACA data for convective clouds penetrated at
altitudes below 10,000 ft AGL and for air temperatures from -I0° to 0°C.
Additional events recorded in air temperatures between -20° and -10°C are
plotted in figure 23. It is obvious that there were many more data miles
logged by NACA in layer clouds than in convective clouds below 10,000 ft.

This is a natural result of the infrequent occurrence of convective systems in
winter months--the time of year that the icing research flights took place.
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5. Implications of the Modern Data
a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 24 contains the available modern data from layer clouds at
altitudes up to 10,000 ft AGL and at temperatures from -10° to 0°C.
Additional data are plotted in figure 25 for clouds at temperatures betwecn
-20° and ~10°C, and in figure 26 for temperatures below -20°C. It is noted
that the modern data exhibit a significant decrease in maximum observed MVDs
at the lower temperatures, a trend not found in the NACA layer cloud data.
The maximum MVDs retreat to below 15 pym at temperatures below -20°C. The main
features common to both the NACA and modern CONUS data for layer clouds are
the gradual decrease in maximum LWC with decreasing temperature, the con~-
centrating of MVDs between 5 and 15 pm, the peaking of maximum LWCs at MVDs
between 10 and 15 ym, and the infrequent occurrence of MvDs larger than about
30 um.

b. 35 um as the Upper Limit to MVDs for Cloud Droplets in Supercooled
Layer Clouds at Altitudes Below 10,300 ft AGL

Researchers using the Particle Measuring Systems' (PMS) cloud droplet
probes have found that indicated MVDs larger than about 35 ym are usually
identifiable as artifacts resulting from the erratic response of the ASSP or
FSSP cloud droplet size spectrometers to snowflakes or other ice particles.
These faceted particles apparently cause spurious reflections of the
particle-illuminating laser beam into the photodetector in these probes. The
effect is usually evident as a random distribution of counts appearing
throughout the entire particle size range to which the probe is sensitive. It
is also found that these large MVDs are always associated with small droplet
concentrations, usually less than 50 per cubilc centimeter. This observation
may be an indication of the fact that, in the presence of ice particles or
snowflakes, cloud droplets tend to evaporate and the released water vapor
redeposits on the snowflake population. However, the radius-cubed dependence
of droplet mass or volume allows the few spurious counts in the larger
particle size channels of the PMS probes to dominate the IWC computations and
thereby strongly bias the indicated MVD to unusually large values.

It may be possible that MVDs larger than 35 ym actually occur in some
portions of vigorously convective clouds; for example, some o the University
of Wyoming data over the windward slopes of the Sierra Nevada mountains, but
MVDs larger than 35 ym do not appear to be unambiguously preseat in
supercooled layer clouds. Other large droplets, such as drizzle, cannot
account for such large MVDs in supercooled clouds. Drizzle occurs in clouds
only at temperatures above freezing, since these droplets are actually melted
snowflakes or melted ice particles when they are associated with wintertime
cloud systems. The only time these precipitation droplets are encountered at
subfreezing temperatures is in the case of freezing rain or freezing drizzle
where the droplets fall from warm clouds above an overlying warm frontal
surface into a cold air mass below.

The modern data have all been screened in an attempt to eliminate ASSP or
FSSP droplet size spectra which are obviously contaminated by snowflakes. The
screening process is a bit subjective, however, and some cases are difficult
to judge when the data source contains no visual accounts of in-cloud
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conditions and no information on the presence of precipitation at the time of
the measurements. Cases in point are the three MRI icing events plotted in
figure 24 with MVDs of 29, 31 and 32 gym. All three of these came from the
same flight and cloud and are suspected of being influenced by snow or ice
crystal artifacts, but no information about cloud conditions or precipitation
is reported tiat would positively invalidate these MVDs.

The NACA MVDs larger than 30 um are suspected of being grossly
overestimated due to serious inaccuracies in the determination of large MVDs
from rotating multicylinder data (Lewis end Bergrum, 1952, p. 17; Brun et
al., 1955, p. 29). The error analysis of Brun et al., as summarized in their
figure 27, shows that: at an airspeed of 200 kt, and with an error of iSZ in
rotation multicylinder measurements, a derived MVD of 30 ym, the largest MVD
considered in their error analyses, may be overestimated by as much as 35X or
underestimated by up to 18%. Overestimation of the true MVD is more probable
than underestimation. For an error of +10% in multicylinder measurements, the
uncertainty in a 30 Up MVD assignment is +7C%, -27X. In any case, the rate of
increase in the uncertainty is so great at 30 gm that MVD asgsignments larger
than 30 um appear to be out of the question.

c. Supercooled Convective Clouds Below 10,000 ft AGL

Figure 27 contains the data from convective clouds penetrated at
altitudes up to 10,000 ft AGL and at temperatures between -10° and 0°C.
Additional events recorded in air temperatures between -20° and ~10°C are
plotted in figure 28. These data compare favorably with the NACA data in
figures 22 and 23 although the maximum LWCs are considerably larger for the
modern data in the -10° to 0°C temperature range than they are for the NACA
data. There were no occurrences of convective clouds at temperatures below
~17°C at altitudes below 10,000 ft.

6. Temperature Dependence of Cloud Height, LWC and MVD
a. Temperature Dependence of Cloud Height and Occurrence

The distribution of supercooled layer cloud temperatures versus altitude
AGL 1is given in figures 29 and 20 for the modern and NACA data sets,
respectively. Interestingly, the coldest layer clouds were not found at
10,000 fr AGL, but at intermediate altitudes that were rather similar for both
data sets. The data suggest that for temperatures below -15°C there is both a
lower and upper limit to altitudes AGL at which layer clouds at these
temperatures will be easily found. The lower the cloud temperature below
~15°C, the narrower the permissible altitude range will be. For icing
certification flights, the message is that the coldest layer clouds will most
easily be found from 4000 to 6000 ft AGL. Examination of these low
temperature records in the Data Base revealed that for both the NACA and
modern data these coldest layer clouds occurred in the vicinity of the Great
Lakes in January. These findings are examined in more detail in Appendix C.

The altitude distribution of supercooled convective cloud temperatures,
figures 31 and 32, is différent in at least two respects. One is that
supercocled convective clouds colder than about ~17°C have not been found at
altitudes below 10,000 ft AGL. Secondly, there is an obvious and more
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consolidated upward trend in altitude ACL as one goes to lower cloud
temperatures. This trend 1¢ again similar in both the NACA and modern data.

b. Temperature Dependence of Maximum Supercooled LWC by Cloud Category

Scatterplots of observed LWC vs. OAT at flight level are given in
figures 33 and 34 for layer clecuds in the modern and NACA data sets,
respectively. Although there is a general decrease in maximum LWC with
decreasing temperature, the trend shown by the data sets taken separately is
by no means uniform. When the NACA and modern data sets are combined (not
shown), however, a more uniform trend becomes apparent. The combined data
sets should serve as a good basis for reexamining the probabilities of
exceeding given values of LWC as a function of temperature for layer clouds.
The solid line bounding the data points in figures 33 and 34 represents the
maximum observed and expected LWC for CONUS based on the combined CONUS data
set.

Figures 35 and 36 contain scatterplots of LWC vs. OAT for supercooled
convective clouds below 10,000 ft AGL. The NACA and modern data are shown
separately for comparison purposes but, as before, the combined data set
reveals a clearer limit to the maximum LWC as a function of temperature. The
apparent limit is represented by the solid line in figures 35 and 36. The
slope of this limiting line is markedly steeper than for layer clouds.

The absence of observed LWCs above 0.6 g/m3 in the NACA data
(figure 36) at temperatures above about -7°C is due partly to the progressive
failure of the ice zccretion technique for measuring increasingly large LWCs
at temperatures only a few degrees below freezing. This is the well-known
“runoff” problem where, for a given temperature, there is a limit to the LWC
that can be intercepted by the probe without some of the supercooled water
running off or blowing off before it has time to freeze tc the probe (Ludlam,
1951; Kleuters et al., 1977).

The modern measurements use hot wire devices and laser based probes for
indicating LWC and therefore they do not have this problem. For the modern
data (figure 35), the shortage of LWC values greater than 1.3 g/m3 at
temperatures above -10°C is probably due to the shortage of flights into large
convective clouds with low, warm bases and with freezing levels that are high
but still below 10,000 ft AGL. Such clouds typically cccur in the springtime
months.

Clouds with sufficiently deep extent below the freezing level could
produce supercooled LWCs greater than 1.3 g/m3, but freezing levels in the
vicinity of 8000 ft ACGL or higher would probably be required. This situation
is of little concern for present purposes, assuming that helicopters or other
light aircraft of interest would stay below a high freezing level in the
presence of clouds anyway, or would at least avoid such large and obvious
convective buildups as a normal precaution for avoiding pizsible turbulence,
lightning, or hail.

The Data Base, as it currently stands, represents the general wintertime

climate where freezing levels are well below 10,000 ft AGL, such that flight
above the freezing level cannot generally be avoided.
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Selected ‘ercentiles of LWC occurrences cumulative in each of the 5°C
temperature intervals are plotted in figure 37. It is seen again, that for
convec:ive cloids, the observed maximum LWCs occur between =5°% and -10°C or
-10° and -15°C, depending on the percentile curve of interest. It must be
remembered tha. the Data Base represents the typical wintertime environment
with relatively low freezing levels. It does not include conditions in the
interior of-atypical, deep convective buildups having low, warm bases and
potentially large LWCs above an elevated freezing level near 10,000 ft ACL.

c. Temperature Dependence of Extreme MVD by Cloud Category

The variation of extreme values of MVD vs. OAT is somewhat more
complicated than for LWC. Figures 38 and 39 contain scatterplots of MVD vs.
OAT for supercooled layer clouds from the modern and NACA data sets,
respectively. The two data sets are not in very good agreement. For
temperatures increasing above ~15°C the modern data show an increase in
maximum MVD up to a limiting value of about 35 ym as discussed earlier in this
report. The NACA data set contains about a dozen MVDs between 35 and 50 um at
temperatures above ~15°C, but these large MVDs are subject to considerable
overestimation as described earlier. The solid lines drawn on figures 38 and
39 show the proposed dependence of maximum MVD vs. OAT fcr supercooled layer
clouds below 10,000 ft AGL.

tigures 40 and 41 show scatterplots of MVD vs. OAT for convective
clouds. In this case, both the NACA and modern data are in agreement and
exhibit a trend that is just the opposite of that for layer clouds. That is,
MVDs in supercooled convective clouds tend to increase with decreasing
temperature. In fact, there is not go much of a change in maximum MVD with
temperature as there is an apparent increase in minimum MVD with decreasing
temperature! Also note that, except for two maverick MVDs at 45 um in the
NACA data set,; all of the supercooled convective cloud MVDs are less than 35
yme. *

7. Average Values of-MVD by Cloud Category

Over the entire <upercooled temperature range «f 0° to -30°C and for
altitudes up to 10,000 ft AGL, both the modern and NACA data sets agree that
18 ym is the average MVD for convective clouds. For layer clouds, the average
MVD is 13 ym according to the modern data and the NACA data are in close
agreement with an average of 14 yum.

HORIZONTAL EXTENT

1. Ambiguities in the Meaning and Measurement of Horizontal Extent

The term “horizontal extent” does not have a consistent, precisely
defined meaning in the literature on alrcraft icing. One usage indicates the
distance flown during a given measurement interval until a cloud gap of some
specified duration signals the end of the interval (Lewis and Hoecker, 1948,
pe 3). Another, less precise usage occurs when statistically processed data
are to be interpreted for engineering design purposes. An example is the
problem of determining the probable maximum average LWC as a function of
flight distance (horizontal extent) in general icing conditions {ibid., p. 9,
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37). This usage is implied by the "horizontal extent” curves of FAR-25, App.
C. There is no specification of allowable discontinuity to the icing
conditions, or how large and frequent any cloud gaps may be. Even the
measurement interval nsage has not seen consistent specifications for
allowable cloud gaps, which have run from 10 s (0.5 nmi at 180 kt) (ibid., p.
3) to 10 min. (30 nmi at iBO kt) (Perkins, 1959, p. 6). “Horizontal extent”
does not seem to be used as a measure of the overall dimensions of wintertime
cloud systems throughout which icing conditions can be expected.

In practice, values of horizontal extent associated with airborne
measurements are more determined by the choice of sampling maneuvers and
flight path than they are a description of the actual geographic extent ot
clouds and icing conditions. This is true of both the NACA and modern
research flights where repetitive passes at different altitudes through the
same cloud or cloud system are often executed. Otherwise, the choice of
destinations, available flight time, and air traffic restrictions, strongly
influence the ability of any research flight to pursue extended,
unidirectional measurements in preferred directions and at preferred altitudes.

In order to clarify the usage as much as possible, we distinguish between
two meanings of the term as applied in this report. One usage applies to the
duration of individual icing events. The other applies to the sum of a number
of icing events which together constitute an icing "encounter.” The
“"encounter” is conceptually the same as the gap-delimited icing interval. The
extent of an encounter is defined here as the total extent of a series of
icing events consecutively penetrated until a gap of a stated, but selectable
length is experienced. Accordingly, even though the values of LWC, MVD and
other varilables may differ from one event to another during the encounter, the
aircraft experiences measurable icing conditions throughout, except for
allowable gaps. The horizontal extent of individual icing events is probably
of greater interest for cloud physics studies per se, while the icing
encount ‘r is probably more relevant to aircraft icing concerns.

2. Horizontal Extent of Individual Icing Events

The NACA data have been processed so that the “"horizontal extent™ of
individual icing events (columns 12-13 in the Icing Data Base) is simply the
distance flown during actual exposure of the multicylinder probes. These
distances are computed from the reported values of true airspeed, individual
exposure time, and the number of exposures represented in the reported LWC
averages. Flight distances between individual exposures, even within the same
averaging interval, are not counted. This convention permits the NACA data to
be compared with the modern data since the basis of measurement, i.e.,
discrete exposure intervals, is then the same.

The extents of individual icing events have been plotted against LWC in
figure 42 for the NACA data and figure 43 for the modern data. An inverse
relationship 1s evident between LWC and the longest horizontal extents
observed at any givnn value of LWC. This is a well~known result and is
reflected in the "horizontal extent” curves of FAR-25, App. C. The NACA
horizontal extents also show a notable bifurcation or double valuedness which
does not appear in the modern data. This bifurcation is probabLly an artifact
resulting from the grouping of measurement exposures by the NACA researchers.
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3 nmi for the largest values ol LWC observed. These terminal values o!
horizontal extent are consistent with the standard horizontal extents ot
17.4 nmi and 2.6 nmi specified in FAR-25, App. C for the Continuous Maximum
and Intermittent Maximum criteria, respectively.

At this point, it is of interest to find out what conditions produced the
extreme horizontal extents for the NACA data points labeled a through f in
figure 42. A consultation of the original NACA publicaticns revealed that
only data point f was a single, 5 minute exposure within one cloud. The other
data points in question represent from 12 to 25 exposures each! Thus it seems
likely that at least the data from the CuCb clouds (data points "b" and "e")
represent several passes through the cloud. Data points marked "a", “c", and
“d" are from St, St or Sc, and As clouds, respectively and may have been
unusual opportunities for long-duration sampling.

3. Horizontal Extent of Icing Encounters

In accordance with our definition stated above, the extents of entire
"encounters” have been constructed from the Icing Data Base by adding
horizontal extents of individual, consecutive, icing events until a specified
cloud gap interval is experienced. Figures 44, 45, and 46 show the results
for modern data up to 10,000 ft AGL where the maximum allowable cloud gaps are
1, 3, and 10 nmi, respectively. Th~ horizontal extent for the encounter has
been plotted against the overall average LWC for the encounter. The choice of
cloud gap interval makes some difference for LWCs less than 0.4 g/m3 but has
little effect on encounters with larger LWCs. That is, icing events with
large LWCs are not only less frequent but they are of short duration as well.
They therefore add little to the horizontal extent of any encounter.

The published NATA data consist both of individual samples obtained miles
apart in the cloud or cloud system and groups of samples already combined into
an average LWC for the group. The large separations between the individual
samples preclude their inclusion into larger encounters, as defined above.

The existing groups cannot be further resolved into individual samples, except
for some cases (Lewls, 1947) where the one sample having the greatest LWC of
the group is listed separately. As a result, the NACA horizontal extents are
already "locked in" and plots (not shown) of data for encounters with gops up
to 10 nmi are identical with those in figure 42.

4. Considerations for Horizontal Extent

In order to correct the discrepancy that currently exists in the meaning
of horizontal extent, it is suggested here, that, for helicopter applications,
at least, "horizontal extent” be linked to definable icing encounters for
engineering design purposes. This would simplify the conversion of
measurement cdata into des;gn criteria. Ilcing encounters are defined by the
maximum distance (gap) allowed between individual icing events or continuous
icing intervals. A standard value of maximum, allowable, gap distance could
be specified by the regyulating agency. This would then permit an unambiguous
determination of maximum horizontal extents from basic data, such as in
figures 44 to 46.
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Considering the NACA data alone, one could comnstruct on figure 42 a
smooth curve representing the average maximum observed horizontal extent as a
function of LWC for encounters separated by gaps of 10 nmi or less. The curve
could be determined, for example, by averaging the data points along and above
the upper branch of the bifurcation for each increment in LWC. Such a curve
for altitudes up to 10,000 ft AGL would rangz from about 20 nmi at 0.1 g/m3
to about 5 nmi at 1 g/m3.

The modern data more realistically exhibit longer maximum horizontal
extents for LWCs less than 0.3 g/m3. A smooth, or average curve
representing some specified, cumulative frequency of occurrence value for
horizontal extent vs. LWC could serve as a workable criterion for a specified
maximum allowable gap distance. For example, the 99th percentile value of
horizontal extent (i.e., the value of horizontal extent which is unexceeded
99% of the time) computed from the Data Base for each 0.1 g/m3 LWC interval
is shown superimposed on the scatterplots in figures 44 to 46.
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CONCLUSIONS

The reader is cautioned to keep in mind the important fact that the
conclusions presented here are based on data only in clouds at temperatures

below 0°C and for altitudes below 10,000 feet AGL and 12,000 feet ASL. The

reader 18 referred to the Executive Summary at the beginning of this report
for the principal conclusions relevant to aircraft icing certification.
Additional conclusions are given below.

1. Conclusions Based on Graphs and Analyses Detailed in this Report.

a. Supercooled LWCs up to 1.7 grams per cubic meter (g/m3) have been
found, but 99% of the observed values are less than l.1 g/m3 and 95% are

less than 0.6 g/m3 for all cloud types. The largest LWCs cccur in

convective clouds, cumulus (Cu) and cumulonimbus (Cb) usually within 100 to
300 nmi behind a cold front in maritime air masses, and especially in
connection with orographic uplifting along the western slopes of the Cascade
mountain range in California (and probably in Washington and Oregon as well).
Except for these orographic influences, supercoocled convective clouds are rare
below 5000 ft AGL. Supercooled LWCs greater than the observed maximum of 1.7
g/m3 may be possible below 10,000 ft AGL in deep convective clouds with

bases which are relatively warm and below 4000 ft AGL. For example, given a
freezing level at 9000 ft AGL and cloud base at 3000 ft AGL (+10°C),
computations show that the practical maximum (i.e., two-thirds of the
theoretical maximum) LWCs are 2.0 g/m3 and 2.2 g/m3 at 9000 ft and

10,000 ft (-2°C), respectively. Conditions approximatley matching these
simultaneous requirements of deep convective cloud with base below 4000 ft AGL
and freezing level near 10,000 ft AGL appear to be rare however, and no
instances have been recorded in the Data Base.

b. The rate of decrease of maximum observed LWC with decreasing
temperature at altitudes below 10,000 ft AGL appears to be about 0.2 g/m3
per degree C for convective clouds and about 0.04 g/m3 per degree C for
layer clouds (see figures 33 to 36).

c. Average median volume diameters (MVDs) for cloud droplets in layer
and convective clouds are about 13 ym and 18 pm, respectively, when
measurements at all temperatures Letween 0° and -25°C are lumped together.

d. Horizontal extents are altitude dependent and preferred altitudes
appear at 4000 to 6000 ft AGL and again at about 8000 ft AGL. Maximum LWCs
are also variable with altitude and the average LWC increases slowly with
increasing altitude AGL. However, the average +alue of the product of LWC and
horizontal extent is practically independent of altitude between 2000 and
10,000 ft AGL. This latter result indicates that the average ice accretion to
be expected per icing encounter is independent of altitude over this same 2000
to 10,000 ft range (see figure 16)}.

e. When all supercooled cloud data are considered together, the extreme
values of LWC and MVD are approximated by the curves shown in figure 47 for

three significant temperatures. The curve corresponding to -20°C reflects the -

abrupt drop in MVD which occurs at about -17°C when contributions from
convective clouds (Cu, Cb) drop out. Convective clouds below 10,000 ft AGL d»o

not appear to exist at temperatures below about -17°C. Figure 47 better
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represents the icing environment at altitudes up to 10,000 ft AGL than do the
Continuous Maximum and Intermittent Maximum envelopes of FAR-25, Appendix C
(see figures 1 and 4 of this report).

2. Conclusions Substantiated by the Icing Data Base but not Detailed in this
Report.

a. Missing Data

Icing clouds closely associlated with frontal wave cyclones, deep low
pressure centers or winter storms, and strong lake effect situations are still
not well represented in the Icing Data Base. Data are also scarce
specifically for cases of very low ceilings. When ar airfield has “gone IFR"
(i.e., the local ceiling is 1000 ft or less and the local visibility is one
mile or less) and the freezing level is near or below cloud base, then any
aircraft that takes off or lands at that location can hardly avoid icing
conditions. This type of weather condition is probably one of the greatest
concerns to helicopters because the ceiling is toc low to fly under,
considering ground clearance requirements in most areas over land. Most of
the cases of low ceiling and low freezing level in the Washington, DC area
during the winter of 1981-82 were associated with the widespread cloudiness of
frontal wave cyclones. This again emphasizes the need to obtain a
representative amount of airborne measurements irn these lcw pressure, low
ceiling situations.

Data on freezing rain or freezing drizzle are essentially absent from the
Icing Data Base at this writing.

b. Geographic Variations

Helicopters, whose flights are confined to certain geographic areas, may
experience a frequency distribution of LWC that is markedly different from
those shown in figure 19 which is an amalgam of all cloud types, synoptic and
mesoscale conditions, and geographic locations. For example, helicopters
servicing oil rigs offshore from the middle Atlantic and New England states
would encounter extensive stratocumulus forming offshore during cold air
outbreaks (Ludlam, 1980, plate 7.10). A study of the cloud cover imagery from
the GOES~East meteorological satellite shows frequent cecurrences of
persistent stratocumulus formation in these offshore areas during the winter
of 1981-82. The one NRL research flight that sampled these clouds at a
location offshore from Cape Hatteras, North Carolina, recorded LWCs up to
1.2 g/m3 at altitudes of 6000 to 7000 ft ASL. Of course, since the cloud
base at that location was about 3400 ft these clouds could have been easily
avoided by any aircraft. But the point is that certain geographic areas,
particularly the offshore and mountainous areas, are scenes of peculiar
synoptic scale or mesoscale effects which can significantly increase the
possibility for encountering values of LWC that are in the upper reaches of
the distribution curve.
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3. Conclusions Based on In—-Flight Observations and Experience

a. Effects of Snow

In the experience of the author and other researchers (Politovich and
Sand, 1981, p. 17) snow has never accreted in noticeable amounts on the
airframe of the research aircraft in flight. Neither has snow registered on
the Rosemount model 871FA ice detectors. But snow may still contribute to
icing on components of helicopters or in engine inlets of helicopters and
other light aircraft. There may also be some combinations of airspeed and
ambient temperature at which snow may stick to airframes. Indeed, during the
winter of 1981-82 alone, newspapers carried reports of at least two light
aircraft that were forced to land in snowstorms. One was a twin engine
Beechcraft on which one engine failed at 6000 ft in a snowstorm shortly after
takeoff from Baltimore-Washington International airport on December 15, 1981;
the plane made an emergency belly landing on a highway after the second engine
began to fail. The other incident occurred on December 26, 198L when a
Beechcraft Baron crashed in a field near Hayden, Colorado, during a blizzard
in that Rocky Mountain area. All three persons aboard the plane were killed.

On the other hand, it is a well-known fact that snow has the beneficial
effect of drying up supercooled droplets in a zloud. This effect is due to
the reduced pressure of water vapor near an ice surface compared to a water
surface. The result is that the water droplets in the cloud will evaporate as
water vapor 1s taken out of the air in the cloud by any snowflakes or ice
particles that may be there. Appreciable quantities of snow or other ice
particles in a supercooled cloud will rather quickly "dry up” the supercooled
cloud droplets.

Research data confirms this phenomenon and shows that the LWC and number
concentration of supercooled cloud droplets are very small in the presence of
notable snowfall along the flight path. Indeed, during flight through a
snowstorm one may see nothing but “cloud" in all directions, but normally the
"cloud” will not be sufficiently dense for its passage over the wing of the
aircraft to be noticeable. In a typical water droplet cloud, one can easily
see the cloud at least partially obscuring the wing tips.

This tenuous nature of a widespread snowstorm “"cloud™ was observed most
notably by the author who was a passenger aboard a Boeing 727 in the same
snowstorm that was associated with the Air Florida crash in Washington, DC on
January 13, 1982. On a flight from St. Louis to Baltimore that same
afternoon, the 727 type aircraft entered the top of the widespread cloud
system at about 35,000 ft at the start of the descent toward Baltimore. The
plane was in continuous "cloud” throughout the entire descent chough neither
the snow nor the "cloud” was sufficiently dense to be noticeable over the
length of the wing. Only when the ground became visible at 2000 ft or less on
final approach could the moderately heavy and steady snowfall be recognized.
The relatively dark and definite background of trees outgside the perimeter of
the approach path were needed to make the snowflakes visible. A widespread
snowstorm of this type might aptly be described as largely snow and no cloud
in the sense of a distinguishable droplet cloud.
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b. Effects of Graupel or Rain

Graupel and rain have both been observed to actually assist in the
removal of accreted rime ice from the leading surface of the wings (Jeck,
1980, p. 64), (Politovich and Sand, 1981, p. 17). The accreted rime asually
breaks away in 1 to 3-inch wide pieces at random positions along the wing.
The instances noted by the author all occurred at ambient air cemperatures of
not more than 2 or 3 degrees celsius below freezing so that softening of the
ice may have been expected anyway. In addition, the cificiency of this
impact-assisted deicing is probably a function of flight speed and may
therefore be less effective at the slower speeds of helicopters.

c. Variability of Cloud Cunditions

Most of the research flights reflect considerable variability in cloud
base height, cloud layer thickness, and the number of distinct layers as a
function of position and time. 1In such circumstances, it can be appreciated, “
that the prediction of icing severity and extent at a given location or #
altitude would be difficult except perhaps for forecasting the worst icing
conditions to be expected for a given period. (Jeck, 1980, p. 64)
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ENCOUNTERS IN CONVECTIVE CLOUDS (Cu, Cb), AS OBSERVED IN THE MODERN DATA. An
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FIGURE 15. ALTITUDE VARIATION OF AVERAGE ICE ACCRETION PER EXTENDED ICING
ENCOUNTER AS DETERMINED FROM THE MODERN DATA. Ice sccretion amounts
represented by the product T are computed for all extended icing encounters
occurring in each 1000 ft altitude fnterval. The average velue of W tor each
aititude interval s expressed as & percentage of the largest of these
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tncluded). The right=-hand column of numbers gives the nusber of data miles
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represented Iin this Figure.
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miles In ropresented tn this Flgure. ’
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FIGURE 1R, FREQUENCY DISTRIBUTION OF LWC IN ALL SUPERCOOLED CLOUD TYPES BELOW
10,000 FT AGL AS OBSERVED IN THE MODERN DATA. A total of 3645 data miles is

. represented i{n this Figure.
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FICURE 19. FREQUENCY DISTRIBUTION OF LWC IN ALL CUPERCOOLED CLOUD TYPES BELOW
10,000 FT AGL AS OBSERVED IN THE COMBINED NACA AND MODERN DATA. A total of
6850 data miles is represented {n this Figure.
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FIGURE 20. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10°C to

0°C. The size of each plotted symbol is proportional to its statistical
weight (i.e., the observed horizontal extent of the asgociated icing event) as
shown by the scale ubove the graph. The center of each plotted symbol
corresponds to the average (and apprcximately constant) value of LWC and MVD
observed during the icing event. Values of LWC for which no MVD measurements
are available are plotted arbitrarily at 1 ym MVD. A total of 2105 data miles
is represented in this graph. The Continuous Maximum envelope from FIG. 1 of
FAR-25, App. C, 18 superimposed for comparison.
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-10°C. The size of each plotted symbol is proportional to its statistical
weight (i.e., the observed horizontal extent of the associated icing event) a
shown by the scale above the graph. The center of =ach plotted symbol
corresponds to the average (and approximately comnstant) value of LWC and MVD
observed during the icing event. Values of LWC for which no MVD measurements
are available are plotted arbitrarily at 1 Mm MVD. A total of 464 data miles
is represented in this graph. The Continuous Maximum envelope from FIG. 1 of
FAR-25, App. C, is superimposed for comparison.
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FIGURE 22. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FOR CONVECTIVE CLOUDS UF -9 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-10°C. to 0°C. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average {(and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 pgm MVD. A total
of 320 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, is superimposed for comparison.
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FIGURE 23. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20°C to =10°C. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 pm MVD. A total
of 315 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, is superimposed for comparison.
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FIGURE 24. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA i
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10°C to :
0°C. The various plotting symbols represent different dsta sources as
indicated in the key. The size of each plotted symbol {s proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graphs The center of each i
plotted symbol corresponds to the aversge (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at I uUm MVD. A total
of 1320 data miles is represented in this graph. The Continuous Maxiaum
envelope from FIG. 1 of FAR-23, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this

temperature interval.
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FIGURE 25. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM =20°C to
-10°C. The variouc plotting symbols represent different data sources as
indicated in the key. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximstely constant) value
of LWC and MVD observed during -he icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 um MVD. A total
of 1180 data miles is represented in this graph. The Continucus Maximum
envelope from FIG. 1 of FAR-25, App. C, is superimposed for comparison. The
other smooth curve {s the observed, apparent limit to the CONUS data for this
temperature {nterval.
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FIGURE 26. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TC 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -30°C to
~20°C. The various plotting symbols represent different d=ta sources as
indicated in the key. The size of each plotted symbol is proportional to its
statistical weight (i{.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and spproximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD mesasurements are available are plotted arbitrarily at 1 um MVD. A total
of 174 data miles is represented in this graph. The Continuous Maximum
envelcpe from FIG. 1 of FAR-25, App. C, is superimposed for coaparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this

temperature interval.

45

RO s AT S ¢ - -

)



-

MY MwdAC = 280-25nmi
MYMNwacC = 15-20nmi
myrnwac = 18-15mmi

mymwac = 5-18nmi

wyrwoe® B-Semi

m - MRl DATA
y - U. WYD. DATA
n - NRL DATA
w - U. WASH. DATA
a - USAF/AFGL DATA
2 @ c - FRENCH (U. Clermont/L.A.M.P.J) DATA
ae r
<
1.5
N
'.—
=
L !
[,—-
= b
S 1.0 |.
(0% "
L t -
l__
< b -
= [y
o) 0.5 |: y
r— w »
) ] ¥
3 = {
- 3
Wey ?V7 2
- W T ”‘:’gﬂ » Yy
0.0 o

B 5 10 15 20 25 3@ 35 40 45 5@
MEDIAN VOLUME DIAMETER (um)

FIGURE 27. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-10°C to 0°C. The various plotting symbols represent different data sources
as indicated by the key. The size of each plotted symbol is proportional to
its statistical weight (i.e., the observed horizontal extent of the
associated icing event) as shown by the scale above the graph. The center of
‘each plotted symbol corresponds to the average (and approximately constant)
value of LWC and MVD observed during the icing event. Values of LWC for
which no MVD measurements are available are plotted arbitrarily at 1 um MVD.
A total of 734 data miles is represented in this graph. The Intermitteant
Maximum envelope from FIG. 4 of FAR-25, Apo. C, is superimposed for
comparison.

46

R . .

[



R PRy

PHUPIARIT 2 42 e g

1 FYWAC = 20-25nmi
Mynwdac = 15-20nmi
mymnwac = 10-15nmi

myrwac = 5-10rmi

syreoe® B-Srmi

m - MP1 DATA -
y - U. WYD. DATA
n - NRL DATA
w - U. WASH. DATA
a - USAF/AFGL DATA
2 D c - FRENCH (U. Clermont/L.A.M.P.) DATA
|
7~
m 1
<
1.5}
-
4
—
= r 3 |
(U]
=
S 1.0 |
(8- [ 1
L 9 L
p—
<
= |
C:] g- 5 ) - y’
et 14 ;7
y
5 5
—t f y ;ﬁr Yy Y
- Y§s » y
—d - 7,7‘ 27 y y
2.0 | T ' |

@ 5 18 15 280 25 3@ 35 48 45 5@
MEDIAN VOLUME DIAMETER (um)

FIGURE 28. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20°C to -10°C. The various plotting symbols represent different data
sources as indicated by the key. The size of each plotted symbol is
proportional to its statistical weight (i.e., the observed horizontal extent
of the asgociated icing event) as shown by the scale above the graph. The
center of each plotted symbol corresponds to the average (and approximately
constant) value of LWC and MVD observed during the icing event. Values of
LWC for which no MVD measurements are available are plotted arbitrarily at

1 ym MVD. A total of 244 data miles is represented in this graph. The
Intermitient Maximum envelope from FIG. 4 of FAR-25, App. C, is superimposed
for comparison.

47

Por




MY  MWwWdAC = 20-25mnmi
MYMNwdAac = 15-20rmi
mymnwac = 18-15mmi

mymnwac = 3~ 108mnmi

myrwae = B-Srmi

3! — —~— 12

-
0 omo
oo
° <
3
° 2
=
4
3

- 4
[ ® e e J‘ﬁ »8 D
b4 § L <
e &
—~J b4 ] - 413/1 ~
D n oA Ll S ! )
= 2] T T WS o
~ LI 4 -
Li
f: LA P IT N
s LD AT N
Yy v - -
L % Yy - =
a % vl a ND:
- ) <4 i
— Nd y - 4
— Y Ld
— 1 o
| ry ¥y y EEE
- vy —
% —
—
t m - MRI DATA
v - U. WvD. DATA 4 <
n -~ NRL DATA [
w - U. WASH. DATA ~
a - USAF/AFGL DATA Y
€ - FRENCH (U. Clermont/L.A.M.P.) DATAy

-3 -25 -28 -15 -18 -5
AIR TEMPERATURE (deg O)

FIGURE 29. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR MODERN
DATA FROM SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL.
The various plotting symbols represent different data sources as indicated in
the key. The asize of each symbol is proportional to its statistical weight
(i.e., the observed horizontal extent of the associated 1icing event) as shown
by the scale above the graph. The center of each symbol corresponds to the
average (and approximately constant) value of altitude and OAT observed
during the icing event. A total of 2660 data miles is represented in this
graph.
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FIGURE 30. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA
DATA FROM SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL.
The size of each symbol is proportional to its statistical weight ({i.e., the
observed horizontal extent of the associated icing event) as shown by the
gcale above the graph. The center of each symbol corresponds to the average
(and approximately constant) value of altitude and OAT observed during the
icing event. A total of 2610 data miles is represented in this graph.
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FIGURE 31. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR MODERN
DATA FROM SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
various plotting symbols represent different data sources as indicated in the
key. The size of each symbol 1s proportional to its statistical weight
(1.e., the observed horizontal extent of the associated icing event) as shown
by the scale above the graph. The center of each symbol corresponds to the
average (and approximately constant) value of altitude and OAT observed
during the icing event. A total of 980 data miles is represented in this
graph.
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g FIGURE 32. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA

; DATA FROM SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
size of each symbol is proportional to its statistical weight (i.e., the
observed horizontal extent of the associated icing event) as shown by the
scale above the graph. The center of each symbol corresponds to the average
(and approximately constant) value of altitude and OAT observed during the
icing event. A total of 620 data miles is represented in this graph.
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FIGURE 33. SCATTERPLOT OF LWC VS. OAT FOR MODERN DATA FROM SUPERCOOLED LAYER
CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The various plotting
symbols represent different data sources as indicated in the key. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line represents the apparent upper limit to LWC as a
function of temperature for CONUS supercooled layer clouds below 10,000 ft
AGL. The position of the line is based on the maximum LWC values in the
combined NACA and modern CONUS data sets. A total of 2660 data miles is
represented in this graph.
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FIGURE 34. SCATTERPLOT OF LWC VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED LAYER CLOUDS (St, Sc¢, Ns, As, Ac) UP TO 10,000 FT AGL. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) valuae of LWC and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled layer clouds
below 10,000 ft AGL. The positioa of the line is based on the maximum LWC
values in the combined NACA and modern data sets. A total of 2610 data miles
is represented in this graph.
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FIGURE 35. SCATTERPLOT OF LWC VS. OAT FOR MODERN DATA FROM SUPERCOCLED
CONVECTIVE CLOUDS (Cu, Ch) UP TO 10,000 FT AGL. The various plotting symbols
represent different data sources as indicated in the key. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled convective
clouds below 10,000 ft AGL. The position of the line is based on the maximum
LWC values in the combined NACA and modern data sets. A total of 980 data
miles is represented ia this graph.
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FIGURE 36. SCATTERPLOT OF LWC VS. QAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent cf the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled convective
clouds below 10,000 ft AGL. The position of the line is based on the maximum
LWC values in the combined NACA and modern data sets. A total of 620 data
miles i3 represented in this graph.
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FICURE 38. SCATTERPLOT OF MVD VS. OAT FCR MODERN DATA FROM SUPERCOOLED LAYER
CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The various plotting
symbols represent different data sources as indfcated in the key. The size
of each symbol is proportional to its statistical weight (f.e., the observed
hortzontal extent of the associated icing event) as shown by the scale above

. the graph. The center of each symbol corresponds to the average (and

approximately constant) value of MVD and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to MVD as a function of temperature for supercocled layer clouds below
10,000 fr AGL. The position of the line at temperatures above -15°C ig based
on the maximum MVDs {n the modern data oonly, but below -15°C the line is
based on maximum MVDs from both the NACA and modern data sers. The data
points plotted at 1 um MVD are those for which the MVD values are actually
unknown. A totai of 2660 data miles {s represented in this groph.
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FIGURE 39. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM

SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The size

of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above

the graph. The center of each symbol corresponds to the average (and

approximately constant) value of MVD and OAT observed during the icing

event. The solid line through the data points represents the apparent ufper .
limit to MVD as a function of temperature for supercooled layer clouds below i
10,000 ft AGL. The position of the line at temperatures above ~15°C is based
on the maximum MVDs in the modern data only, but below =15°C the line is
based on maximum MVDs from both the NACA and modern data sets. The data
points plotted at 1 um MVD are those for which the MVD values are actually
unknown. A total of 2610 data miles is represented in this graph.
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FIGURE 40. SCATTERPLOT OF MVD VS. OAT FOR MODERN DATA FROM SUPERCOOLED
CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The various plotting symbols
repregent different data sources as indicated in the key. The size of each
symbol i{s proportional to i{ts statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
and lower limit to MVD as a function of temperature for supercooled
convective clouds below 10,000 ft AGL. The position of the line is based on
extreme MVD values in both the NACA and modern data sets. The data points
plotted at 1 um MVD are those for which the MVD values are actually unknown.
A total of 9R0 data miles is represented in this graph.
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FIGURE 41. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM i
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of each

symbol is proportional to its statistical weight (i.e., the observed

horizontal extent of the associated icing event) as shown by the scale above M
the graph. The center of each symbol corresponds to the average (and

approximately constant) value of MVD and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper

and lower limit to MVD as a function of temperature for supercnoled

convective clouds below 10,000 ft AGL. The position of the line is based on

extreme MVD values in both the NACA and modern data sets. The data points

plotted at 1 gm MVD are those for which the MVD values are actually unknown.

A total of 620 data miles is represented in this graph.
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FIGURE 42.
ICING EVENTS VS. AVERAGE LWC OVER THE EVENT.

1.5

SCATTERPLOT OF NACA OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL
Data are from all supercooled

cloud types up to 10,000 ft AGL and for all observed cloud temperatures below

0°*c.
HORIZONTAL EXTENT section of the text,
represented in this graph.
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FIGURE 43.
ICING EVENTS VS. AVERAGE LWC OVER THE EVENT.

SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL

Data are from all supercooled

cloud types below 10,000 ft AGL and for all observed cloud temperatures below

0°C. A total of 3645 data miles is represented in this graph.

The different

plotting symbols represent different data sources as irdicated in the key.
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FIGURE 44. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNIER. In this figure an icing
encounter is defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 1 nmi or more is reached. The horizontal
extent of the encounter is the sum of the horizontal extents of the component
icing events but does not include the extent of permissible cloud gaps. Data
are for all supercooled cloud types at altitudes up to 10,000 ft AGL and for
all observed cloud temperatures below 0°C. A total of 3645 data miles is
represented in this graph. The different plotting symbols repregent differ-
ent data sources as indicated in the key. The curved line is the 99th "~ercen-
tile of horizontal extent for these encounters as a functicn of average LWC.
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FIGURE 45. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICINC
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNTER. In this figure an icing
encounter is defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 3 nmi or more is reached. The horizontal
extent of the encounter is the sum of the horizontal extents of the component
icing events but does not include the extent of permissible cloud gaps. Data
are for all supercooled cloud types at altitudes up to 10,000 ft AGL and for
all observed cloud temperatures below 0°C. A total of 3645 data miles is
represented in this graph. The different plotting symbols represent differ-
ent data sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC.
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SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
AVERAGE LWC OVER THE ENCOUNTER.

In this figure an icing

encounter is defined as a series of one or more icing events traversed

consecutively until a cloud gap of 10 nmi or more is reached.

The horizontal

extent of the encounter s the sum of the horizontal extents of the component

icing events but does not include the extent of permissible cloud gaps.

Data

are for all supercooled cloud types at altitudes up to 10,000 ft AGL and for

all observed cloud temperatures below 0°C.

represented in this graph.

A total of 3645 data miles is

The different plotting symbols represent differ-
ent data sources as indicated in the key.

The curved line is the 99th percen-

tile of horizontal extent for these encounters as a function of average LWC.
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FIGURE 47. APPROXIMATE EXTREME VALUES OF LWC AND MVD COMBINATIONS OBSERVED
IN SUPERCOCLED CLOUDS AT ALTITUDES UP TO 10,000 FT AGL. The curved lines
here represent the approximate extreme values of LWC and MVD observed in any
supercooled cloud icing event up to 10,000 ft AGL and up to the temperatures
indicated. :
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APPENDIX A
THE NEW DATA BASE FOR SUPERCOOLED CLOUDS UP TO 10,000 FT AGL

This appendix contains the following information.

1. The DATA CODING SCHEME (Table A-1l) -~ a list of the items included in
the Data Base and their arrangement on an 80-column punched card format. Each

icing event requires two 80-column records (i.e., two punched cards, or their
equivalent on digital magnetic tape). The first card or leading card,
contalus general information about the flight, the cloud or cloud system in
which the measurements took place, and the associated weather situation. The
second or "type 2" card contains specific data such as LWC, MVD, etc.,
averaged over a specific icing event defined by the "Rules for Defining
Uniform Cloud Intervals” given in Table 1 of the text. Usually there is more
than one identifiable icing évent in a given cloud (or cloud system) in which
case there are several "type 2" data cards following a common leading card.
This nroup of cards, consisting of a leading card followed by one or more
“type 2" dats cards is referred to as a data suite.

2. The CODE SYMBOL EXPLANATION (Table A-2) -- an item—~by-item
explanation of the data entries, the selection of alphanumeric symbols that
are allowable tor coding the data into the card columns, and the format for
entering the symbols into the assigned card columns. Examples are given in
many cases lor purposes of illustration.

3. The LIST OF CODE SYMBOLS (Table A~3).

4. The NEW SUPERCOOLED CLOUD DATA BASE (Table A~4) —— a complete listing

of the coded Data Base as it exists at this writing. Additions are
anticipated in the near future as more;data, already in existence, are made
available. These additions are expected to include data from clouds along
cold fronts and in cyclonic storms, orographic clouds, Mt. Washington (New
Hampshire) Observatory measurements, and some modern European airborne
measurements. ,
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TABLE A-1. DATA CODING SCHEME

First Card of each Data Suite

Item Code

Mission Identifier (Flight No. or Cloud No.) XXXXXRX
Date of Measurement MMDDYY
Geographic Location GG or GGG
Source of Data:

Agency LLL or LLLL

Reference (Publication ID or Report No.) 27 wmm————— Z7
Altitude Reporting Convention:

Scale used for data in this suite A

Elevation of local surface (hundreds of feet,

ASL) FF or M

Cloud Information:

Cloud type CC or CCCc

Uniformity G

Cloud base altitude (hundreds of feet) BBB

Cloud base temperature (°C) FWW.W

Cloud top altitude (hundreds of feet) HHH

Cloud top temperature (OC) -YY.¥Y
Weather Factors:

Airmass type aAa or Ma

Weather description ¢cec ——= cc
Card 1 indicator 1

Second and Following Cards of each Data Suite

Item Code

Time of Day tor Event hhmmerth
Icing Event Information:

Event No ee

Defining criterion f

Duration (min.) mm or .m

Distance in cloud (nmi) dd or .d
Aircraft State during Event:

Sampling maneuver s

Airspeed (kt) Aatals

Altitude (ft) aaaaa
Outside Air tenmperature (©C) +ttet

LWC Meter Data:
LWC (g/m3)
Probe ID

WeW Or WW
PP

A-2
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Card

Columns

38-39

40-43
44

45-47
48-52
53-55
56-60

61-63

64-79
80

Card

Columns

1-6

7-8

9
10~11
12-13

14

15~17
18-22
23-27

28~30
31-32
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TABLE A~1. DATA COD'NG SCHEME (Continued)

{tem

Droplet Probe Data:

LWC (g/m3)

MVD (um)

Max droplet diameter (um)
N (no/ece)

Probe ID

Precipitation or Other lLarge Particle Probe Data:

Ice

PMS 2D-C Probe concentration
(Purticles per liter)

PMS 2D-P Probe " " " " *

PMS 1D (OAP) Probe oo "

Other Ice Particle Counter "
Probe ID

Meter Data:

LWC (g/m3)

Icing rate (g cm™2 hour~l or

em/houar)
Probe 1ID

leter Data (2nd probe, if used)
LWC (g/m3)
Icing rate (g cm~Z hour~l or

Probe 1D

Weather Factors:

Card

2 Indicator

Code

WeW O WW
ug

zz

nnn

pp

.0 Or .0nn
e Or <0n
an or .n
nn or .n

P

WeW OF WW

f.ir or .iir

PP

WeW O .WW

cm/ hour) i.ir or .iir
pp
Precip. during measurements
(type & intensity) gt or gq
State of cloud particles 8588
2
A-3
i st

Card

Columns

33-35
36-37
38-39
40-42
43-44

45-47
48-50
51-52
53-54
55

56-58

59-62
63-64

65-67
68~71
72-73

74-75
76-79
80

/
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TABLE A-2. CODE SYMBOL EXPLANATION

CARD 1 -—— COMMUN INFORMATION

Mission Identifier (Flight No. or Cloud No.)

Up to 7 symbols are allowed to name or number the flight or cloud.

Date of Mea-~ rement

MM = month, DD = day, YY = year

Geographic Location

Use standard 2-letter symbols fur states (e.g. KS = Kansas, IL = Illinois),
preceded by a regional identifier (w = western, n = northern, s = southern,
e = eastern, ¢ = central, v = ocean cr shoreline area). For more localized
flights use standard 3-letter symbols for the nearest airfield (e.g. BUF =
Buffalo, MKG = Muskegon, etc.). For flights localized over or along major
lakes, use 2-letter symbols (e.g., LE = Lake Erie, LH = Lake Huron, etc.).

Source of Data: Agency

Use 3 or 4-letter symbols (e.g., NRL, NACA, UWY, MRI, etc.).

Source of Data: Reference

Up to 16 symbols are allowed for report numbers, literature citations.

Altitude Reporting Convertion

Scale Used for Data in this Suite

This one letter sywbol (P, S, or G) indicates whether the altitudes on this
lead card and on the data cards associated with it are all given in terms of
pressure altitude (P), altitude above sea level (S), or altitude above the
local surface or ground level (G).

Elevation of Local Surface

This information is important for use in later data analyses where altitudes
reported variously in pressure altitule, above ground level, etc. must be
converted to a common scale. Elevations up to 9900 ft ASL may be reported.
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TABLE A=2.  CODE SYMBOL LXPLANATION (Cout asted)

For data from above mountainous terrain where elevation is variable or
ambiguous, enter the letter "M” instead of a numerical value.

Cloud Information

Cloud Type

Up to 4 symbols are allowed to describe cloud types. Conventional notation
(e.g., St for stratus, Sc for Strato Cumulus, etc.) may be used as well as

unconvent ional notation such as NCSt for non-cyclonic stratus, or CySt for

cyclonic stratus, for example, and OR = orographic, Ln = lenticular.

Cloud Uniformity

C = continuuvus, 1 = intermittent (scattered), B = broken, V = variable (Only
continuous cloud parcels of about 1 nmi or more in horizontal extent are
considered. Cloud parcels separated by short breaks constitute a "broken"”
cloud, but the cloud parcels selected for use as data are themselves
continuous.)

Cloud Base/Top Altitudes

Expressed in hundreds of feet pressure altitude, above ground level or other
as specified in column 37 of the first card of the suite.

Airmass Type

Use standard 2 or 3 letter designators such as cP, mPk, etc., or Mm for
modified maritime, Mc for modified continental.

Weather Description

Up to 16 symbols are allowed to indicate the relevant weather conditions and
the distance and direction of the sampled clouds from a particular feature
such as a low pressure center, cold front, etc. (See Table A-3 for one- and
two~letter code symbols).
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

CARD 2 -~ ICING EVENT DATA

Time of Day for Event

Enter the hour and minute at which the event began. For some of the old NACA
data where measurements were conducted over an extended time period, it is
necessary to use +h in columns 5~6 to indicate that the measurements occurred
for h hours after the indicated starting time. The letter "Z" following an
entry indicates Greenwich Mean Time; otherwise, the eatry is in local standard
tine.

Event No.
A 1l or 2 digit number assigned by a data analyst to idencify each icing event

as a separate entity.

Defining Criterion

Individual icing events are identified and delimited according to the rules
for defining uniform cloud intervals given in Table 1 ot the text. A code
letter is entered in column 9 for icing events defined by one of the level
flight criteria, (e.g., "C" indicates that the icing event in question
occurred in level flight from the end of the previous event or from the time
the aircraft entered the cloud until the outside air temperature rose above
0°C). For vertical profile flights, the code letter "P" specifies that
rules for profile data are used to define the icing event in question.

Duration
The time (to the nearest tenth or whole minute) the event lasted. Applies

only to events occurring du~ving level flight. For profile flights enter "N
in column 11.

Distance in Cloud

The approximaie distance (in nautical miles) traveled by the aircraft during
the icing event. Note that the approximate airspeed is required to compute
this value. Enter "N" in column 13 for profile flights. Use only for
distance flown during actual measurements, not for estimated overall cloud
horizontal extent. -
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Aircraft State during Event

Sampling Maneuver

L = level flight, S = spiral profile, P = slant profile, V = variable

Airspeed

Enter at least an approximate, average, true airspeed (in knots).

Altitude

Expressed In feet pressure altitude, above ground level, or other as specified
in column 37 ot the first card of the suite, during the event. For use in
salvaging NACA data where altitude range extended more than +500 ft, enter
11luu to indicate that altitude was greatly variable between lower (111) and
upper (uu) limits expressed in hundreds and thousands of feet, respectively.
E.g., data ranging over altitudes from 11,800 to 14,600 ft would be entered as
11815.

Outside Air Temperature

Enter average temperature during event, including the + or - sign and the
decimal. To salvage variable altitude (and temperature) NACA data, enter
Viluu in columns 23-27 where V indicates a variable altitude case, and 11 and
uu are the min and max temperatures (both assumed negative) to the nearest
whole degrees Celsius. :

LWC Meter Data

This section would normally be used for data obtained from a Johnson-Williams
or similar hot wire type of LWC sensor, or from a heated sample dewpoint
sensor measurement where no droplet size information is available and an

accretion of icing is not necessary for the measurement. Decimal point must
be included.

Probe 1D

JW = Johnson~Williams, CS = C.S.I.R.0., DP = dewpoint, or others as needed.

Droplet Probe Data

This section is normally used for data from PMS probes, the rotating
multicylinders, or other probes which yield droplet or ice particle size
information. LWC data is entered as specified above for LWC meters.

A-7
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

MVD (um)

Enter the indicated median volume diameter (mass median diameter) in microns.

Maximum Droplet Diameter

For the icing cylinder technique this information usually comes from the fixed
diameter cylinder covered with sensitized blueprint paper. For droplet
counter probes the maximum droplet diameter is defined to be that diameter
which includes 95% of all LWC indicated, assuming that the probe(s) in use are
sensitive to the largest droplets actually present in the cloud. Rain,
drizzle, snow and other frozen particles are not included in this category.

Droplet Number Concentration, N

Enter the indicated number (per cm3) of droplets in all measured sizes. For
the precipitation or large particle probes the entries are in number of
particles per liter to the nearest tenth or whole number. For the PMS~ID
(0AP) probe, if the concentration exceeds 100 per liter, then use "l¢,” “2¢,”
etc., to indicate the concentration to the nearest 100, 200, etc., per liter.

Probe 1D

A = AS8SP, F = FSSP, R = rotating multicylinders, FC = fixed diameter cylinder
with sensitized blueprint paper, RF = combination of R and FC. RI = rotating
multicylinder data adjusted for exposure for indicated by recording ice rate
meters. W = University of Washington (Turner—-Radke) Optical Ice Particle
Counter.

Ice Meter Data

This section is normally used for data from ice accretion sensors without
droplet size information. LWC, if deducible from the probe, is entered as
specified above for LWC meters.

Icing Rate

This information is not often included in the data reports but it is a
desirable piece of information. Enter the rate to the nearest tenth, accuracy
permitting. Following the numerical entry, enter the letter "G" if rate is in
g cm™2/hour, or “C" if rate is in cm/hour, or "I" if the rate is in
inches/hour.

A-8
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Probe 1D
RO = Rosemount model 871, 10 = Leigh (Mark 10), 12 = Leigh (Mark 12), RM =

rotating multicylinders, RD = rotating disk, PA = probe based on pressure
sensitive array of holes.

Weather Factors

Precipitation Durlag Measurements

This item refers to-the occurrence of precipitation in or from the cloud,
preferably as observed from the aircraft. Observations from the ground are
allowable only if precipitdtion is observed. Absence of precipitation at the
ground is no indicator that precipitation is lacking in, or just below the
cloud, since the precipitation may be evaporating before it reaches the
ground. Conventional reporting symbols are to be used, such as §- = light
snow, S = monderate snow, S+ = heavy snow, etce.

State of Cloud Particles

Columns 76-79 may be used tor qualitative observations on the state (liquid or
frozen) of the cloud. Symbols may be mS = mostly snmow, mW = mostly water, ml
= mostly ice, mW1 = mostly water with some ice, etc.

General Information

For all cases, enter the letter "U" when the value for am entry is unknown.

If the entry category does not apply, e.g., columns 10-11 and 12-13 for
profile flights, ¢nter "N” for not applicable. Ar asterisk (*) preceding an
entry denotes an estimated entry. The letter "X" indicates that a value was
supplied for the entry but that it was obviously an incorre~t value due to
miscalculation or to instrument mal-performance. The lower case letter "m"
indicates a missing value, usually because the required computationns or
averages have not yet been performed even though the data are available to the
analyst.
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TABLE A-3. LIST OF CODE SYMBOLS
(Use separately or in combination)

Ahead of Ud = Updraft

Between Uf = Upslope flow

Convergence Up = Upper, upper level, upper
Cold front part

Cloud(s} u = Usually

Convection W = West

Cyclone, cyclonic flow WE = Warm front

Dense Wi = Wind(s)

Dry Wk = Weak

Due to Wv =" Wave

East Wy = Westerly

Easterly * = Estimated value follows
Following — = To, moving toward

Flight level ? = Amount or type uncertain
Fast moving 5, 1, 2,... = Numeral indicating

Fair weather distance in hundreds of nmi
General(ly)

High pressure center
High pressure region

Inversion PRECIPITATION CODE SYMBOLS
Inversion at flight level nn

Layer R = Rain

Low pressure center - S = Snow

Low pressure regilon ZR = Freezing Rain
Lake effect L = Drizzle
Moderate, medium ZL = Freezing Drizzle
North E = Sleet
Northerly A = Hail

Over SP = Snow Pellets
Occluded T = Thunderstorm
Occluded front

Orographic

Outside of

Precipitation ’ CLOUD NAMES
Pressure gradient

Possibly, possible St = Stratus

Ridge Sc = 3tratocumulus
Rainband Ns = Nimbostratus
South As = Altostratus
Stationary front Ac = Altocumulus
Slow moving Cu = Cumulus
Strong, deep Cb = Cumulonimbus

Stationary
Surface
Southerly
Some

Thin
Turbulence
Trough
Unstable air
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TABLE A-3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Symbol Location Symbol Location
AZ Arizona LAN Lansing, MI
AKO Akron, CO LBF North Platte, NE
AOO Altoona, PA LTA Lake Tahoe, CA
AST Astoria, OR LHX La Junta, CO
BLU Blue Canyon, CA MA Massachusetts
MD ° Maryland
CA California ME Maine
co Colorado MI Michigan
CAK Akron, OH MN Minnesota
CDR Chadron, NE MO Missouri
CLE Cleveland, OH MT Montana
CcYSs Cheyenne, WY MCC McClellan AFB, CA
MCK McCook, NE
DDC Dodge City, KS MEM Memphis, TN
DEN Denver, CO MFD Manstield, OH
DET Detroft, MI MFR Medford, OR
DHT Dalhart, TX MKG Muskegon, MI
DLH Duluth, MN MRY Monterey, CA
MSP Minneapolis—
EAU Eau Claire, WL St. Paul, MN
FLG Flagstaff, AZ NC North Carolina
) NE, NB Nebraska
GCK Garden City, KS NJ New Jersey
GLD Goodland, KS NM New Mexico
GLL Greeley, CO NV Nevada
GSH Goshen, 1IN NY New York
HGR Hagerstown, MD OH Ohio
HQM Hoquiam, WA OR Oregon
HTS Huntington, WV OLM Olympia, WA
: OMA Omaha, NE
1A lowa ORF Norfolk, VA
D Idaho
IL Illinois PA Pennsylvania
IN Indiana PAE Everett Paine
TAD Dulles Int'l Airport, VA Field, WA
PDX Portland, OR
JST Johnstown, PA PIH Pocatello, 1D
KS Kansas QUE Quebec, Canada
LA Louisiana RDD Redding, CA
LE Lake Erie ROA Roancke, VA
LH Lake Huron RWL Rawling, WY
LM Lake Michigan
LS Lake Superior
A-11
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Symbol

SP

SCQ
SEA
SMF
SNY
SYR

TN
TX
TVC

UT

TABLE A-3.

LOCATION IDENTIFIER CODE

Location

Spain

Santiago, Spain
Seattle, WA
Sacramento, CA
Sidney, NE
Syracuse, NY

Tennessee
Texas
Traverse City, MI

Utah

A-12

Symbol

va
VLL
VWV

WA
Wi
Wv
WY
W72

237

LIST OF CODE SYMBOLS (Continued)

Location

Virginia
Valladolid, Spain
Waterville, OH

Washington
Wisconsin

West Virginia
Wyoming
(offshore, VA,NC)

(offshore, WA)

da8

e -

RSB

e e, g
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TARLE A-4, THE MNEW SUPEXLUULED CLUUD DATA BASE
Data Fiie No.

--------------------------- Card Column No.~=-=r-m~m— o o e s e s e mm s e m e s
1111111111222e222222333333333394444444445555555555666666666677777777778
1234567890123456789012340b /8390123456 /8901234567830123456783012345678901234567390

Rec.
No. Ltard (Kecord) Lontents
1 F26 032140wNVNACANACA TN-1393 P40Ac HBU U y U %cPhikLp 1
2 1600+16 H 717L1391065U0-8. 6 N N .38140 U R# N N NNNN N NN N N Skmid 2
3 1700-1 ©H 1 2L135910650 ~-8.bN N .7 U U U R N NNNMNN N NN N N Smld 2
4 F27A 03224bulI®NACA NACA TN-1390 kY Lu BU U U u MmPRG~-3FFmCf 1
S 14:30+ JH 2 4L 1398650 -12.5M N ., 3b1l/U U R N N NNNN N NN N N NWKW 2
6 14:45- 7H 1 2L1398650 -12.5N N .7 LU U R N HNHNNN N NN N N NW 2
7 F27B 032246u0RNACA NALA TN-1593 PU ¢ BU U u u MmP*0-3F FmCf 1
8 15:15+ 8H 3 701396900 -4 3N N . 0BU U U R N N NNNN N NN NMNSmy 2
9 15:35- 8H 1 201396900 -8B. 3N N .2 U U U R N NNNNN N NN N NS mS 2
10 F28A 032446cURNALA NACA TH-1393 FaUCuLbBU U Uy v MmP®3AHC 1
11 11:15+ 9H 512Vi39 66/8V081LIN N .48140 U KR N N NNNN N NN NNU®DKR 2
12 12:00- 9H 1 2Vv139 6678V0811IH N .B U U U K N N NNWNHN N NN NMNUM 2
13 F248 03249bu I UNACA NALA TMN-1393 PU CulbB9u U U U MmP3-SFFmCf 1
14 12:55 10H 3 /L 13910200-1b.44 N .2 16U U R N NNNNN N NN N NS WS 2
15 fF28C 032446ulDNACA NACA TN-1393 YU Lb U U U u MmP3-SFEmCS 1
16 15:30 11H 3 7L13913200-21. N N .4 U U U K N NHNNNN N NN N N S WS 2
17 F30 03274be(IRNACA NACA THN-1394 P40AsAcLU U u u MmPOSMmC f 1
18 16:00 13H1 2 V139 8012VO0JS04N N .US08U U K N N N NHNN N NN NNSMmS 2
19 F31A 032946cURNACA NALA TN-13Y3 rP40Lu ULVU U U u MmP4F Smy f 1
20 1030+114H 614V1I39 7190V0913N N .b1140 U R N N N N NN N M N NNUMe 2
21 1130-114H1 2 V1359 7190Vv0913N N .Y U U U B N NNNNN N NN- NNUMmMN 2
22 F31B 032946ulDUNACA NACA IN-1393 FU LbAsUU U U u MmP%1 ~2FSmCf i
23 1550+215H 3 7V139 9013V1019N N 18110 U R H N NHNN N NN N NS mS 2
24 1800-~215H1 2 V139 S013VIUVUION N .S U U U R N NNMNN N NN H NS mS 2
25 F32A 033040uUTNALA NALA TN-1093 rPU b Uu U U u MmP*0-1ASmCf 1
26 11:03 16H1 2 L13912%00-9.4 N ™M .b ¢bU U R M NNNNN N NN NNUmi 2
27 F32B 03304beCANACA NACA TN-13493 *Mm Cb uUu U U u Mmb%0-2F SmCf 1
28 13:17 1/7H1 2 L13911100-13.98 N .3 450 U R N N N NNN N NN N NS mmS 2
29 F32C 033046¢cCANACA NACA TN-1393 FPU LulbBU U v v mP %1-2FSmCf 1
30 1340+118H 512V139 /89Y8V0J/1IN N 64130 U K N N N NHNN N NN NNUME 2
31 1430-118KH1 2 V139 /898V071I1N N .9 U U U R M NNNNN N NN NNUMd 2
32 F33 0331460CANACA NALA TN-1393 FO LuCbVu U y u mP WkHp 1
33 110C+319H1125V1I39 5712V0214N N .44110 U R N N NN NN N NN N NS WS 2
34 1345-319H1 2 V139 S5712Vv0214N N 1,00 U U ¥ N NNNNRHN N NN N NS KWS 2
35 F34 0401460LANALA NALA TN-13493 P 0CuCbli4g +1.> LV U mP WkP3 1n Hp 1
36 1510+220H S512v139 631uV0312 M N 5813 U U R N N NN N N N N N NHNSWS 2
37 1640-220H 1 2V139 6310V0312 N N . B U U U R N N NN N N N M N NNSWS 2
38 F35 040346nCANACA NALA TN-1393 P MAc L v VU U u mP WkPg 1n Hp 1
39 16:22+21H 3 7V139 S112V0413 N N 1313 U U R N N NNN N N N N NNSWS 2
40 16:47-21H 1 2v139 S112V0913 H N .3 U U UK N N NN N N N H N NNSWS 2
41 F38 040546w0ORNACA NALA TH- 1393 # Ob5thctL U U U u mP ®#0-2FWkCf 1
42 17:25+422H 4 9L 139 4750 -3.6 NN 4812 U U R N N NNN N N N N NNUW 2
43 17:57-22H 1 2L139 4750 ~S3.6 N N ./ U U UK N N NNN H N N N NNUW 2
44 F37 040646wORNACA NALA TN-1393 F 05¢ BU VY U u mP Hp 1
45 1243+123H4 9 V139 4658V0407 H N 2213 U U R N N NN N N M N N NNU U 2
46 1330-123H 1 2V139 4658V0407 N N .4 13 U UR N N HNN N N N N NNUW 2
47 F38A 040 /46nNVNACA NALA TN-1090 P UCu [ U U [V 2 V] MmPUWkLp, 0Pg 1
48 1200+3524H9 21V13911815V081b N N .b611/7 U U ¥ N M NN N H N N N NNUmmW 2
49 1650-524H 1 2Vv13911815vV0816 N H 1.1 U U U R N N NMN N N H N NNUM 2
S50 F388 040746sWYNACA NACA TN-1393 ¥ MCbAst v U U u cP QPgX3FFmCf 1
51 1200+525H1023V13911815V0816 N N .1112 U U R N N NNMN N N N N NNSmS 2
52 1650-525H 1 2V13911815V0816 NN .2 U U U R N N MN N N N N N NNSm 2
53 F39 04084GCYSNACANACA TN-1393 P505tSel U U U u cP UfE1FST 1
54 1256+326H1535V139 8511V0305 N N .04910 U U R N N NN N N N N N NNUMKW 2
55 1540-326H 1 2V139 8511V0305 N N .5 U U UR N N NN N N M N N NNUWMW 2
S6 F40 040346wNENACA NACA THN-13593 P45t C LV U y u cP ®2-3AWKCT 1
D7 0945+127H 717L139 9150 -4.4 N N U819 UUR N N NNN N N N N NNSWS 2
58 1055-127H 1 2L139 9150 -4, 4 NN .2 VU UUR N N NN N N N N HNSWKNS 2

11111111112222222222535333333&44444444445555555555666666888877777777778
123456789012345678901234567890123545678901234567890123456789012345678901234567890
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TABL®

A-4.

Data File No. 2

Card Column No.
TI1111101122202¢222223333333333494494444944445555555995bbbbbbbbbb /77777777178

THE NEW SUPERCUULED vLUBUD DATA BASE (Continued)

123456789012345678901234567890123456/75901234567890123456/890123456/8901234567890

Rec.

No. vard (Record) vontents
1 F43A 04144nnUTNACA NACA IN-1393 P Mbe B U U
2 1040+230H 3 /L13910700 -3. 0 N N 1908 U U R N N
3 1222-230H 1 2L13910700 -3.0 NN .3 0B U U K N (I
4 F45B 04144bCYSNACA NACA TN-1393 PS0sSt C U U
S 1222+231H24956L13910600 -4.0 N N .,4010 U UR N N
6 1430-231H % 2L13910600 -4.0 N N .6 U U U R N N
7 F44A 041590=2CONACA NAULA TN-1393 P40AcAst U U
3 10:00+32H 1 2Vv139 9912V05H06 N N .0520 U U R N N
9 10:20-32H 1 2V1i39 9912V050b N N .1 20 U U R N N

10 F46 04254600RNACA NACA TN-1393 P OAs C U U

11 1600+134H1125V139 8311Vv0208 N N 1150 U U K N N

12 1723-134H 1 2viJd9 B8811VO208 NN .3 VU U UR N N

13 F47 042646WURNACA NALA TN-14593 P O0tuScB U U

14 1230¢235H 71/V139 S065V02uS M N (3810 U U R N N

15 1430-235H 1 2v139 S5065v0zud B N b U U UR N N

16 F48A 042846wURNACA NACA TN-134s P O0As C UL U

17 10502336H 717V139 8313V0107 N N 0510 U U R N N

18 1400-336H 1 2V139 8313V0107 N N .2 10 U U R N N

19 F488 042846w0ORNACA NALA TN-1393 ¥ 0AsAcB U U

20 1620+237H1228V13910213V04U9 N N (1513 U U R N N

21 1800-237H 1 2V13910213V0409 N N .4 U L U KR N N

22 F49A 042946w0RNACA NACA 1N-1593 + fCulbl U U

23 1105+138H 4 8V139 7694VU914 N N 3924 U UK N N

24 1145-138H 1 2V139 /694V0914 N N .7 VU U UK N N

29 11:53 39P { 2513910400-15.0 N N 1.917 U UF N N

26 11:54 39P 1 2S13310800-15. 6 N N 1,419 U U R N N

27 11:58 39P 1 2513911000-16.1 N N 1.020 U UR N N

28 12:04 39P 2 4S13911600-17.5 N N .7 2t U U R N N

29 12:05 39P 1 2513912500-18.9 N N .2 18 U U K N M

30 13:15+41H 4 9V1I39 7994VI0I3I N N 1.017 U UR N

31 13:45-41H 2V139 7994V1013 N N 1,51/ U UR N N

32 1555‘24¢H1842V139 5495V0714 N N ,5720 U U R N N

33 1800-242H 1 2V1i39 6485V0714 M N 1.5 U U U ® N N

34 F49B 042946WURNACA NACA TN-1393 P USc C U U

35 12:45+40H 512L139 B200-10.6 N N .1823 U U R N N

36 13:15-40H 1 2L139 B200-10.6 N N . U U UR N N

37 F72 0118475EANACANACA TN-1424 POUNs UuU U

38 14:15 1 H 1 2014771008 -3.3 N N .202B0 U R N N

32 14:20 £+ H 1 3L1S1710V0 -3.3 N N .12220u R N N

40 F78 020247SEANACANACA IN-14249 FO0 Cu VU Vv

41 10:53 2 H 1 2L1436800 -11.7 N N 34130 U R N o

92 10:57 2 H 1 2L1387000 -~12.2 N N 17180 U R N N

43 11:01 2 H 1 201407100 -12.8 N N .2515%0 U R N N

44 11:07 2 H 1 2L1446600 -11.1 N N 44130 U R N N

45 11:12 2 H 1 211406500 -11,1 N N .17130U R ™8 N

46 F79 02024 /FDXNACANACA TN-1424 FPUOSe UU U

47 15:33 3 H 1 2L1437400 -12.2 N N 211U U ® N N

43 15:43 3 H 1 3L1S37400 -12.2 N N ,1823V U R N N

49 15:53 3 H 1 2L1477500 -12.2 N N 21050 U K N N

50 F35 031047SMFNACANACA TN-1424 P1 CutbUu U

S1 16:22 S H 1 2L14711300-5.0 N N 57160 U0 kK N N

52 16:30 S H 1 2L14711500-5.6 N N .641/u v R N N

53 16:40 S H 1 2L14611000-9.4 N N 44150 U R N N

S4 F99A 031547PIHNACANALA TN-1424 Yaai:s B116 -6.

S5 14:59 6 H 1 3L15812300-7.8 N N .1012' U RF N N

56 15:08 6 H 3 8L15411900-6.9 N N .0417 UKrRFN N

57 F998 03154 /RWLNACA NACA TN-1424 P M5t U U U

58 17:12 7 4 1 3L15210700-8.9 N N .0821 U U R N N

u u cP =1

pr 2 4
r 3 4

u cP =2~

kg4
r - 4

u

z
4
Z2 ZIz2 22X ITX
<
z2
z2Z

<
<
TZ ZTA Z2TZT ZITZ 22

3
2

zZzZ IX
pd

ZxZT ZIZ
zZ2 ZZ 2ZTIZIVZTZ

[=

mP Hp

<
zZ
zZ

mP Hp

<
e - 4
Tz

mP %®2-

LLZTZZITZLIZXTIXITZX

[~

mP %2

(=
zz

mP Cl

22222 Z2Z
2227ZXICTXL
[
z ZZVZZZ TITXT 2Z2TIIXIZZXZ 2T X 22TZTTXITZIZXZRXZIZXI ZIZXT XX
2ZXTIT T2

u

2
)
<

Zzz
CTIZC
M g 3 4

[F] mP Ua

z
z
ZXx2 XXX _ZTZTZTZIX X ZZ ZXIZZLLZZITZTZZ

2ZINwZTZ z

21:22 -4

ZZ&ZZZ ZTZZ 222TZ ZIXT ZX 2AZLTTIXZLZZIXELZX _2Z 2T _2ZI
ZT ITZXZ

[~

u

- S 3 4

z
Zz
I 4
z

cP Hp
N

N
mP %0-

N
mP Ua=x3FLc
N
N
N
N
N
-
N
N
N
=
N
N
4
L

.8 cP Ta

cP !1E5f
N

~3NWsFLc

N N N

N N N
3FFmCF
N N

N N

N
2FCE

3F

T2ZIIZTZITZITITZ2ZZZIX

~-3FFmC
N

3
[y
ZZ+ZXLIX ZIXLXTZZZTI+ZTZ ZXZ ZIZ XX TT ZITX

ZLZTMXTIZIZXXT2LITIZIZNIZT 2Z 22 zz
vy nuuouonunnonunuy

N
OSucCf
N

N

3F

4]

0-1FCt

z
21'2 ZHZZIFZZIZI

1S
N

Z ITZITNWALL2ZXT ITITZXT XTZXZTZTZXT ZIZX
C CC CECC CQCL Ccococcoca CccC
C CC CLC CcCcC coeaeao

r~ vwe CC CC

wr we cc

ccC

NN RNNNRNIRNRRINERRNANDNANRONRNNNNNNDN RN RN NN R NN R RN NN RN -

11111111112222222222333336&6&34444444444555555555566686 666677777777778

12345678901234567890123456789012345678901234567890123456789012345678901234567890
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—e

R

125456 /89

Pec.

No.

NNAWNRSOSWRNNDALWN -

- n e e e s

1

¢

F100A
11:09
11:15
11:21
Fiu08B
15:10
15:21
15:28
15:37
F100C
18:07
18:10
F101A
11:13
F1018
11:33
12:22
13:01
13:350
Fi102

12:37
12:42
13:05
13:12
15:21
14:56
15:10
F103A
11:00
11:34
11:49
F1o3e
12:53
F104A
14:36
F1048B
15:05
15:07
F1054
11:02
11:18

-11:38

14:13
14:19
14:34
F1058
15:07
15:20
15:29
F111A
12:25
12:34
Fi1118B
13:10
13:16
F112

11:06
11:59

[RAT2) B T TS I PhE N W
vala ttile No, 3

--------------------- Card tolumn No.
11.0222222223388000383544444444445555555555666666666677777777178
8901234957890123456/83012345678901234567830123456 /5901234567890

(=N
o
N
[
B -
[V
o
~

vard (Record) Contents

03164 /LYSNACA  NACLA TN-1424 Pobl
# H 2 6L15611100-b.1 N N .121215
8 H 1 2014710900-95.» N N ,3/713U
8 H 35 8L15710/00-6./ N N .201214

031647CYSNACA  NALA THN-1424 Pby
9 H 2 S5L1%110/%0-7.2 N N .211216
9 H 1 2L13310800-7.2 N N .411315
9 H 1 2L14810/50-7.2 N N .20131b
9 H 1 2L14610600-7.2 N N .39131b

03164 /0MANACA  NALA TN-1424 PL>
10H 1 2P14. 6OUL-7.8 N N 241314
10H 1 2P142 5100-/7.3 N N .1112 U

031747eMUNACA  NACA IN-1424 ¢ 5
11H 1 201148 S¢200-10.0 N N .1U 8 8

03174 7/MEMNACA  NACA TN-1424 P 4
12H 1 2L 148 3600 -S.6 NN (12 /7 /
12H 1 2L137 S7300 5.9 N N (1S / B
12H 2 SL144 3050 -9. 3 NN .371013
12H 1 2134 3500 -4.4 N N .22 uvll

031847LA NALCA NACA TN-1424 F 1
13H 1 2L14811800 -4.4 N N .341/50
13H 2 SL14411600 -4.2. M N 151530
13H 1 S5L15411400 -5.9Y N N .1ibl416
13H 1 2014711400 -3.9 N N .uUB1112
13H 2 5L14011400 -3.8 N N .311/20
14H 1 2L14411300 -3. 83 N N (012U}
14H 1 20104011300 -1.7 N N .1b20£9

03134 /2 TNNACA NACA TN-14.24 P M
19H 1 2L15010000 -3.9 N N .14c5494
15H 1 cutd4d 8900 -3.3 N N .101617
15H 1 2L15110000 -5.9 N N .171829

03194/NC NACA HNAULA TN-1424 P U
16€ 1 2L11211000 -8.3 N o .1019U
032047<0HNACA NACA TN-1d4c4 P 7
17 1 OL1%n 2100 -8.93 N N .Ub34U
032047s04ANACA  NACA TN-1424 P 7
184 1 3L156 6100 ‘6.7 N N .221022
18H 1 2L144 ©100 6.7 N N .0212%b
03214/wINNACA NALA TN-1424 P /
19H 2 4L135 5000 -~/.2 N N .3/710517
19H 1 zZL128 4900 -/.2 N N .241516
19H 2 40130 5200 -7.5 N N .5112 U
20H 1 2L135 2100 -6.9 N N .471518
20H 1 20137 5100 -6.9 N N .5/1018
20H 1 20132 5000 -6.1 N N .5/1720
032147IN NACA NACA IN-1424 P 7
20H 2 4L137 5100 -6.9 N N .35¢0 v
20H 1 2L143 5300 -b.9Y N N 151215
20H 1 20137 4500 -S.6 M N .Y61118
041547nNMNACA  NACA [N-1424 F ¢
220 1 3L15712400 -8.3 N N .05 bi1
22H 1 3L15717400 -8.9 N N 0515 VU

04154 /DENNACA NALA TN-1424 P45
22P 1 3P1S57 9000-10.0 N M .25¢29 U
22P 1 ¢2P139 9100-10.0 N N .3728 U

041647KS HACA NACA TN-14z4 P28
238 1 3L15711500-15.0 N N .101316
23E 3 9L16310600-14.4 N N ,141315

»t U U
U RFN

UR N

U KFE N

St U v
U R
U k¥
U KF
U Kb
Se U
u P
U KF
be B
U KF
bC U
U wF

zZ IZT ITZXTZIX
< < <

<

x

-
Z2ZT2TZ

b
w
g
[

<

[
x
Z22Z ZZ2ZXZIXTZXT XTI 2 _ZT XTI 22T
I ZT2 ITZT 2TZXTIT 2TXT2Z2x 22 _Z

a
1<
[=4

2 22 IZ

u

a
<

cOHCCUmCcQUYoccCcQouaececcc
x
l
<

.4
4
R
u Y
RF
U FF N

U

T I2IT TXTZTIXTIXTZT _2TLZXTZT T _ITIXT_TITXTZXT_ZIZX
c < [ < c <« < <

<

<

=

< <

<

SUPENCUULLD LLDUD vl bt

<

Z2ZZ
2zZZ
2ZZ
ZZZ

<

NN
Ny
NN

z
z

NN
NN

NN

NN
NN
NN
NN

NN
NN
NN
NN
NN
NN
NN

NN
NN
NH

NN
NM

NN
NN

ala)
NN
NN
NN
NN
NN

NN
NN
NN

NN
NN

NN
NN

NN
NN

TICITICZIZICZIAIZCIIZTZZITICTIZICICICZTZXACIZIIZLIZIZICTIZZZICTICLZZ

ZZ¥ T2 TX ZT2AZ ZTZTXZZTIXZ XLX T I ZITX XXTTLITIX

N
N
N

x

U

U

fr 4w v g 4

U

2z

U

z
(e

zZZT2Z

U

c <

<

U

U

U

U

ttontinned)

cP LpUt#3ACH 1
N N N N N U U 2
N N N N NU Y 2
N H N N NUUuU 2

cP LpUfe3ACSE 1
N N N N NuUuwy 2
N N N N NUU 2
N N N N NuUuU 2
N N N N NBDU 2

cP =2-3Auwfelc 1
N N N N HUuyuu 2
N N N N NUu 2

cP TClLs? 1
H N N N NUuU 2

cP Uawxt-2fCf 1
N N N N NUU 2
N N N N NUu 2
N N N N M UUuU 2
N N N N NUBU 2

mT U#4NELC 1
N N N N N UmW 2
N N N N N Umld 2
N N N N N Umnd 2
N N 5] N N UmW 2
N N N N N Umld 2
N N N N N Umd 2
N N N N N Umd 2

u OP=®2-3NLc 1
N N N N NO U 2
N N N N N D U 2
N N N N NOoUuUu 2

u OP®%2-3NLc 1
N N N N MO0 U 2

cP M2NWkLc 1
N N N N NC U 2

cP M2NWklc 1
N N N NMUu 2
HN N H N NU U 2

cP Uf3SulLe 1
M N N N Ny u 2
H N N N Ny Uy 2
N N N N NUU 2
N N N N NU U 2
N N N N NU Y 2
N N N N N U U 2

cP 0Of3SKLc 1
N H N N NUUuU 2
N N N N NUY 2
N N N N NUu 2

cP ®0-1A&FCT 1
N N N N NUYU 2
N N N N NUuy 2

cP w0-1FCY 1
H N N N NU U 2
N N N N Huu 2

cP FwCl®1sF(f b
N N N N NOU 2
N N N N N O U 2
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9 18:07 3IH 1 20L14710800-10.0 N N 1419 U N R N N NH NU U U N U VU W 2
10 18:11 4H 1 2L13611400-11.1 N N .47955 U NR N N NN NU U U N U U S-mi 2
11 18:14 SH 1 3L16611200-10.0 N N .5444 U N K N N NN Nu U 4 NV U S-m 2
12 18:16 6H 1 3L16511200-11.1 N N .20 U U NR N N NN NU U U NU Uy W 2
13 167 030948nAZNACA NACA TN-1904 P MCblulU U U U u MmPCy+Lp*2SLc 1
14 14:07 1H 1 3L18714600-19.4 N N .J11919 N R N N NN 4U U U N U uuyu W 2
15 14:10 2H 1 3L172142U00-18.9 N N .2b61920 N K N N NN NU U U N U Uuv W 2
16 14:13 13H 1 3L15814500-20.0 N N .2921 U N KR N N NH NV U U N U U S-mid 2
17 14:16 4H 1 3L17114400-20.0 M N .22 Q9 UNR N H NN NU U Uu N U Uy W 2
18 14:19 SH 2 5L15414700-20.6 N N 2022 UNR N N NN U U N U UusSms 2
19 14:55 6H 1 SL16014700-20.0 N N .381720 N R N N NN NU U U N U Usms 2
20 15:09 7H 1 21.14914400-18.9 N N .392021 MR N N NN NU 4 U N U Uy W 2
21 15:22 8H 1 2L14014700-20.0 M N .1228 U N KR N N NN N u© U NU Uusms 2
22 16:49 9H 2 S5L16014500-15.0 N N .ub20 UNR N M NN NU U U N U U S-mik 2
23 17:00 10H 3L16613400-12.8 N N .5917 U N KR N N NN NU U U NU Uy W 2
24 170 031248w0RNAPA NACA TN~-1904 P 0AcAsU U U U U mP #1-3Suklc 1
.25 13:30 1H 2 S5L15310000 -9.4 N N 0218 U NR N N NN NU U U N U USms 2
26 13:33 2H 3 7L14610100 -9.4 N N .2233 UNR N N NN NU U U NU Uus ms 2
27 13:45 3H 411017310000 -9.4 N M4 .131448 N R N N NN NU U U N U U S-mW 2
28 13:53 4H 2 SL16210200-10.0 N N .151416 N R N N NN NU U U N U U S-m 2
23 13:56 5H 3 8L15910300-10.6 N N ,181616 N R N N NN NU U Uu NU U S-mid 2
30 14:06 6H 411L16610200-10.0 N N .1923 UN R N N NN NU U U NU U S-mid 2
31 14:20 7H 514L1679900 -10.6 N N .091U48 N R N N NN HRU U Uy N U U S-mid 2
32 14:26 8H 3 9L17110100-10.0 N N ,101543 N R N N NN NU U U NU Uy W 2
33 14:34 9H 3 8L16310150~10.0 N N .151634 N R N N NN NU U y N U U S-mid 2
34 170A 03124800RNACA NACA TN-1904 P 0Sec U U U U u mP *1-3SWkic 1
35 14:29 1H 1 211486500 -3.3 N N .101221 N R N N NN NU U U N U Uu W 2
36 14:52 2H 3 70L1496700 -4.4 N N .341517 N R N N NN NU U U N U U S-mi 2
37 15:51 3H 1 3L1728700 -8.9 N N 1120 UNR N N NNNU U Uu NU U S-md 2
38 15:53 4H 1 3L1738300 -8.9 N N 222429 N RI N N NN NU U Uu N U U S-md 2
39 16:02 SH 411117680600 -7.8 N N 041529 N RLI N N NN NU U U N U U S-mid 2
40 171 03134800RNACA NACA TN-1904 P 0OCuCbB U U U u mP LpTr 1
41 13:20 1H 1 3L1/88700 -8.9 NN .211122 N RPI N N NN NU U U N U Uu W 2
42 13:22 2H 3 9L1819400 -8.9 N N .391028 N RI N N NN NU U Uu NU Uu W 2
43 13:25 3IH 1 2L1398400 -10.0 N N .382930 N RI N N NN NU U Uu N U U S-mi 2
44 13:29 4H 310L1479550 ~11.7 NN 6527 UNRI N N NNNU U U NU U S5-mi 2
45 13:41 54 SL1548900 -11.7 N N .362641 N RI N N NN NU U U N U U S-m 2
46 13:47 6H 1 21.1348550 -11.7 N N .3621 U N RI N N NN NU U C N U Uuy W 2
47 13:55 JH 2 5L1508100 -8.9 N N .5923 U N RI N M NN NU U U N U U S-mid 2
48 14:02 8H 1 311688200 -9.4 N N .3b62122 N RI N N NN NU U Uu NU U S-mid 2
49 14:05 9H 1 3LISSB3I00 -9.4 N N .211122 M RI N N NN NHU U U N U Uy W 2
S0 14:08 10H 1 3L1698500 -9.4 N N .4845 U N RIN N NN NU U U N U U S-mid 2
S1 14:13 11H 1 301548200 -7.8 N N .4821 U N RI N N NN N U U NU U S-mid 2
52 14:25 12H 1 3L1507800 -8B.3 N N .592122 ¥ RI N N NN NU U Uu N U Uuv W 2
S3 14:30 13H 41001449200 -10.6 N N .2519 U NRI N N NN N U Uu N U U S-mi 2
S4 15:06 14H 3 8L1557700 -8.9 N N .501822 N RI N N NN NU U U NUY Uu W 2
55 15:31 1SH 410L14312000-16.1 N N .5635 U NRI N N NNNUV U U N U U S-mil 2
56 15:07 16H 2 SL17311800-16.7 N N .382028 N RI N N NN NU U U N U Uu W 2
57 16315 17H 2 9L17511800-16.7 N N .722128 N RI M N NN NU U U NV U S-mik 2

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678301234567890123456783012345678901234567890
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1ABLE A-4.

1
1

THE NEW SUFERCOOLEL

ilata f1le MNo. 8

Rec.

No.

174
14:02
14:08
14:15
17SA
12:32
13:58
175
14:09
14:14
14:19
12 14:23
13 14:39
14 14:55
15 15:05
16 15:11
17 1S:14
18 15:19
19 15:27
20 15:34
21 176
22 14:02
23 14:08
24 14:15
25 14:21
26 16:24
27 16:S5
28 17:03
29 177
30 13:29
31 14:51
32 14:58
33 15:05
34 179
35 12:03
36 12:17
37 12:25
38 12:32
39 12:39
40 12:44
41 12:48
42 12157
43 13:02
44 13:15
45 13:29
46 13:33
47 14,00
48 14:26
49 14:28
50 15:47
51 181
52 15:10
53 15:15
54 183
55 14:26
56 14;49
57 15.:27
58 15:45
%59 15:54

HOWONNUL L WM -

2H 2 501557900 -7.8

03224800RNACA NACA TN-1904

i1H 1 201486700 -6.7
2H 1 3L1567300 -8.3
3H 1 3L1596000 -7.8
4H 2 S5L1456700 -8.3

12H

NN (]

41101728800 -11.7

3L1628000 -10.6
701498300 -11.7
3L1569200 -12.8
SL1379709 -13.3
SL1629900 -14.4

410L1559800 -15.6
1 3L16110300-16.7
032348MFRNACA NACA TN-1904

1H 2 SL165 9900-10.6
2H 411L169 8800 -9.4
3H 3 8L15211500-12.2
4H 1 2014011900-11.7
SH 3 70L14911600-10.6
6H 2 SL14410200-10.0
7H 2 SL148 9800 -7.7

0324480CANACA NACA [N-1904
1H 3 8L15113000-19.4 N N

2H 1 3L157 8800 -9.4

3H 1 3L160 9100

4H 1 3L165 9300 -8.8

032948cCANACA NACA TN-1904

16H

040248RDDNACA NACA TN-1904
1H 3 9L17213100-12.2 N N
013L15013100-11.7 N N
040548SEANACA NACA TN-1904
iH 2 7L22411450-16.7 N N
2H 3 8L15014700-24.4 N N
3SH 410L144 9200-12.2 N N
4H 3 9L179 940C-14.4 N N
SH 2 SL162 8000-10.0 N N

11111111112222222222333333333344494444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

2H

PO s b b b b e P\ ) b S 1) b [ e

3L17013700-13.9
3L19513700-14.4
9L18411800-10.6
3L16811700-10.0
5L15812100-10.6
3L15211750-11.1
3L16211500-10.6
5L14011400-10.0
5115810400 -8.9
3L15711600~10.6
3L15413600-15.0
3L18714800-15.0
3L17014500-14.4
3L17214600-14.4
3L17913700-12.2
SL16311800 -9.4

Card Column No.
111111131122222222223333333333449494444455555555556666666656677777777778
1234567890123456789012345678390123456/89012345678980123456789012345678901234567890

N N .17454/ N RI
N N .272437 N R!
N N .282025 N RI
N N .232537 N RI
N N .242534 N RI
N N .692022 N RI
N N .562023 N RI
N N .B6B22 U N RI
N N (262323 N Ri
N N .9532 U N RI
N N .4626 U N RI
N N 6331 U N RI
F13CuCbul
N N .371318 N RI
N N .2916 U N RI
N N .S5425 u N RI
N N .S327 U N RI
N N 332729 N RI
N N .6828 U N RI
M N .3726 U N RI
P 0CuCbUU

P MCu

CLOUD DATA BASE (Continued)

Card (Record) Contents
031948cCANACA NACA TN-1904
iH 3 8L16211400-16.7 N N .8812 U N RI N N
2H 2 4L12711500-16.7 N N 1.21117 N RI N H
34 2 51.15512200-18.9 N N
0322480CANACA NACA TN-1904
1H 412117913000 -7.8 N N

uuy

.920911 N RI N N
P 0AsAcUU
L1423 UNRIEN N
NN .0724 U NRI N

P 0CbCulU U

.1050 U N RI

N N .282645 N RI

-8.3 N N .582745 N R{

N N 432943 N R

P OCuCby

N N .782327 N RI!
N N .2628 U N RI
N N .7423 U N RI
N N .642324 N RI
N N .9824 U N RI
N N .6118 U N RI
N N .6132 U N RI
N N .9825 U N RI
N N .8823 U N RS
N N .842022 M RI
NN .40 U U N RI
N N .462326 N RI
NN 1.714 U N RI
N N 1.218 U N RI
N N .9425 U N RI
N M 1.12528 N RI
P MAcAsU

.182228 N R{
.0127 U N RI

P UAcAsU

.041524 N R{
.0410 U N Rf
-0931 U N RI
. 082728 N RI
.0924 U N R{

A-20

3

)
cQC CCccC

<
ZINZTZTHNTZX

r e B 3 4
cooCcccccCcgoecC

TZ2ILT XLITIXTZITXZLIZITZXZXTZII I

<
3
b
CCCC CCoCocacaca
™~

o
::Z!HZZ(EZZIJtZ:ZZF‘IZHZZIHZZJﬂZZ

<
o

3

o
E
"~

cCocCCcoQCoCCCCaccCcccCcca

<
cc

<
TZZZT T2 ZTZTXLZLXIZALTZIZXIXZLIT TITIXIZX X

Z2ZZICLITICTZIZIIXIZZIZZTTIZIZZIZICALTIZIL ZXZITIXIXLTL 2222222

ZZZIXI I Z2ZQOZXTITITZZTZLZZLZLILXIIIRZ

CCCCa CC CCCCCECCCCCEECEECeE CEeCC CCeCUECaQC CoCcgoceccaooecaeQa CcC cQC
cCcCcC

U N U

mP %0-2FFmCf

U U
U u
7] U
U U
U U
cf

U U
U V)
iU U
U ]
U v
U ]
U U
1) U
U V]
) U
u 1)
U U
TrSmC

-
-

ACT

&AL

[l o =l el K ol ool S cnll ol ol onlf vl colf conll ol el ol el ol wutl el oY ol e ol iy [ ol il il vell il il o
CCCCCNCOC CCCCCECCEECCQCCCCC QG cCCcCcaccCcc

3 33
wn EEE

33

1 [
[ e

[ I

BuLLLLVCOLCCYL VYV Ccoo
333333

EVEEEEEEEEEWV

b

[
33
EEEEEE

NN NNFRORNRRDNNDNDNONRFRORRAINNNRRONRNNF RN NN -

[
33 3

Wt Tl K et b b W

i

2

33

]
3
EEEEEFEEE EEEO

o e s

1
3

1
333 5
EEEEEE

333 3
nwoen 0WE E

VOOV Ve CCULNNCCCLVLCULEYL VOUCQY unucCacc




-y

B gt S X

InBty a4, Pl bW LU RLOULED LLUDL UATA BALE (Continued)
lints 1 1 1le No. 9
R et el Lard Lolumn MO, ~~ ==~ = - e o e e e m m - — - -~ -=

11111111112222222222333333.333.344444444445555555555666666666677777777718
1234567830123456789012345( /890123456/7890123456783012345678901234567801234567890
Rec.
No. tard (Kecord) Contents

1 183A 040S48SEANACA NALA TN-1904 P 0Ac U U U U U mP %0-1E&ALc 1
2 315:59 1H 3 6L179 7900-11.1 N N .2837 UNKI N N NN NU U U NU U U mih 2
3 16:10 2H 3 8L157 7900-11.1 N N .244/ U N RI N N NN NU U U N U U u mii 2
4 16:18 3H 4100161 8000-11.1 H N 101722 N RI N N NN NU U U NU Uu W 2
5 16:29 4H S14L162 8000-10.0 N N .1923 U NRI N N NN NU U U NU U U md 2
5 16:35 SH 2 5L156 R8000-12.2 M N .2818 U N KI N N NN NU U Uu N U Uumk 2
7 16:41 SH 5105L160 8100-12.2 N N 172122 N KE N N NN NU U U N U Uumd 2
8 17:26 7H 51401166 8100-10.6 N N .1321 U N RI N N NN NU U U N U U U md 2
9 15:14 8H 2 bL16814650-25.0 N N 0320 U N KI N N NN HU U U N U U S-md 2
10 15:21 9H 1 31192 9500-14.4 N N .1946 U N RI N N NN NU U U NU U S-mid 2
11 15:33 10H 1 3L172 9000-12.8 N N .1850 U N RI N N N NU U ¢ N U U S-m 2
12 1828 040548SEANACA NACA TN-1904 P 0LuCbV U U Y U mP *0-1EsAtc 1
13 14:05 1H 1 3017112700-21.7 N N .4929 U N RI N N NN NU U U N U Y S-mit 2
14 14:31 2H 2 5SL16310900-16.1 N N .3721 U NRI N N NN NU U U N U Uu w2
15 14:36 3H 1 3L17511600-19.4 N M 1,220 U N RI N N NN NU U Uu KU Uy W 2
16 185 040648cORNACA NALA TN-19u4 P49Cu U U U Uy u fm R3-4NW&FLC 1
17 20:10 1H 1 30182 8900-10.0 M N .612225 N KI N N NN NU U Uu NU Uuuv W 2
18 186 040948nCANACA NACA TN-1904 P20Ac U U U v U mPk%4-55uWkLc 1
19 12:51 1H 1 3L17312000-11.1 N N .081426 N RI N N NN NU U U N U Uu W 2
20 12:59 2H 1 3L16310900-10.0 N N 064331 N RI M N NN NU U U N U U W 2
21 13:10 3H 2 SL15010600-08.9 N N .3209 U M KI N N NN NU U U N U Uy W 2
22 13:40 4H 2 6L16611200-10.6 N N .164/7 U N RI N N NN NU U v N U U W 2
23 13:53 5H 3 70L14912400-12.8 N N (1529 U N RI N N NN NU U U N U U S-mld 2
24 187A 041048s0RNACA NACA TN-1904 P60Se U U U U U Mm WkHp? 1
2S5 12:34 1H 2 6L185 8300-10.0 N N .2420 U N KI N N NN NU U Uu NU Uu W 2
26 1878 041048nNVNACA NACA THN-1904 f MAc U U U U v Mm WkCy? 1
27 16€6:14 1H 3 9L 17415200-11.1 N N .121050 N RI N N NN N3 U U MU U S-=id 2
28 15:24 2H 3 9L 18413300-15.0 N N .2717/ U NRI N N NN NU U U NU vy A4 2
29 15:40 3H 4110L17213100-13. 3 N N .0813 U N RIN N NN NU U U N U Usms 2
30 187¢C 041048sWYNACA NACA IN-1904 P Mlu U Uy Y U c BtCf32S543N 1
31 15:59 1H 3 9L18313000-11.1 N N .J492230 NRI N N NN NU U U NU Uu W 2
32 16:05 2H 2 bL1751290U-11.1 N N .242122 N RIi N N NN NU U Uy NV Uu W 2
33 14:41 3H 1 3L18612700-14.9 N N .4516 U N RI N N MN NU U Uu NU bu w 2
34 189 041248wNBNACA NACA N-1904 P34CuCbv U U U v cP =1-2SWkWf 1
35 13:34 1H 1 2L134 8000 -5S.6 N N .6522 U NKI N N NN NU U U N U Uu u 2
36 13:46 2H 2 6L1/3 7000 -6.7 N N 2018 U N RI N N NN NU U U N U Uy w 2
37 14:05 3H 5120148 8400 -6.1 N N .2612 U N RI N N NN.NU U U N U Uy W 2
38 14:12 4H 2 bL187 3000 -6.7 N N .2311 U N KI N N NNNJU U U N U Uy W 2
39 15:08 ©SH 2 51164 /800 -8.3 N N .6926 U NRI N N NN NU U U NU U S-mii 2
40 1894 041248wNBNACA NACA TN-1904 P34Ac U U U U u cP ®1-2SWkWf 1
41 14:36 1H 411L16810900-11.1 N N .091/ U N NI N N NMNU U U NU U S~mW 2
42 14:43 2H 4110L16711100-11./7 N N .1420 U M RI N N NN NU U U N U Uy W 2
43 $4:50 3H 3 8L15611100-11.7 N N .162021 N RI N N NN NU U U NUY U S-mld 2
44 14:59 4H 617L16711400-12.8 N N .081516 N RI § N NN NU U U N U U S-mik 2
45 193 041648DETNACA NACA TN-1904 P 6Ac U UL U u u cP Fmef 1
46 11:22 1H 3 8L15310000 -3.9 N N .3111 U N KXKI N N NN NV U U NU Uu W 2
47 11:30 2H 2 5L151 9900 -3.9 N N .30U0bU09 N RI N N NN NU U U N U Uy w 2
48 11:42 3H 515017511100 -8.9 N N .251012 N RI N N NN NU U U N U Uuv W 2
49 193A 041648 MINACA NACA TN-1904 P 6S¢ U U U u u cP =C1FFmCE 1
50 12:22 1H 5120148 5800 -3.9 M N .28131/7 N RI N N NN NU U U N U Uu W 2
51 12:53 2H 3 7L.148 4300 -5.0 N N .2914 U N RI N N NN NI U g N U VU W 2
52 15:58 J3H 3 8L152 4200 -7.2 N N ,131214 NRI N N NN NU U U N U Uy W 2
53 194 041748c IANACA NACA THN-1904 ¥ 9Acc U U U U u cP ®3-4AWf 1
5S4 12:49 1H 2 6L16713100 -5.0 N N 0307 U U RI N N NN NU U U N U Uu W 2
55 12:55 2H 410014814600 -6.1 N N .2413 U U RI N N NN NUU U N U Uu W 2

1111111111222222222233533333.5344444444445555555555666666666677777777778
123456789012345678901234567890123456/89012.34557890123456789012345678301234567830
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TABLE A-4.

Cata File No. 10

THE NEW SUPERCUULED CLUUD UATA BASE (Continued)

--------------------------- Card Column No.-=-=----=-com e c e m e v
11111111112222222222333353333344944494444555555555566666666€677777777778
123456788012345678901234567890123456713901234567890123456789012345678901234567830

Rec.

197
12:35
198
1120
11:44
11456
198A
13:30
199
13:50
13:56
16: 06
16510
200
13:53
13156
13158
14:03
14:05
14:12
14:15
14:17
14:21
14:32
14:35
14:37
14:45
14:5¢C
14:54
15:14
201
14:04
14:09
14:37
14:45
14:49
15:12
17:04
201A
16:18
16:33
16:39
202
17:43
17146
18:12
204
12140
12:43
12:46
12:57
13:;01
13:04
15:48
15:5S

Card (Record) Lontents

04304SMRYNACA NACA N-1904 P 0Cb VU
1H 2 5L143 6700 -4.4 N N .107048 N Kl
050448wORNACA NACA TN-1904 P 0Ac v
1H 2 6L16710400 -3.3 N N .071550 N K}
2H 3 B8L16212000 -6.1 N N .072542 N Ri
3H 3 B8L15812100 -6.7 N N .0750 U N RI

050448wIRNACA MACA TN-1904

44 1 3L167 6800

2H 2 5L15112000
3H 2 SL16313400

P 0Cu U

“S.6 NN .3/1785 N RI
050548SEANACA NACA TN-1904
1H 2 619111800 -6.1 N N
-5.b N N
9.4 N N

P 0AcAsu
.163638 N Kt
. 3020449 N R
.1747 U N RI

4H 3 SL15813700 -8.Y N N

142540 N R

0S5 0648SEANACA NACA TN-1904 P 0Cutbuy
1H 1 3L16511000-10.0 N N .992324 N R{
2H 1 3L:5710000-10.6 N N 1.42125> N RIl
3H 1 31154 9500-10.0 N N .702124 N RI
44 1 3L 165 9100-10.0 N N .692425 N R
SH 1 20145 9300 -9.4 N N .6722 U N RI
6H 1 3L17210500-12.8 N N .6823 U N R
7H 1 5L173 9300-11.1 N N .69121 N RI
8H 1 3L162 9000-10.0 N N .4519¢5 N Ri
94 2 5L157 8900-10.6 N N .1226 U N RI
10H 1 3L173 9700-11.7 N N .o221 U N Rl
11H 1 3L160 0200-10.6 N N .3922 U N RI
12H 1 3L170 8900-10.0 N N .5022¢9 N RI
13H 1 2L149 9000 -9.4 N N .68249 U N RI
14H 1 3L169 8500-10.0 N N .492122 N RI
15H 1 3L165 8200 -8.9 N N .6925 U N RI
16H 3 9L17311100-14.4 N N .0822 U N RI
050748wORNACA NACA [N-1904 P 0CbCuV
1H 1 3L15S413300-17.8 N N .8821 U N RI
2H 1 3L17613800-20.6 N N .Bb24 U N RI]
3H 1 3L15715000-23.3 N N 1.32224 N ki
4H 1 2L14414600-21.7 N N 1.32428 N R]
SH 1 20113914800-21.1 N N .03206 U N Ki
6H 1 3L19314400-21.7 N N .02 U U N RI
7H 1 3L18211700-14.4 N N .392428 N KRI
050748nCANACA NACA TH-1904 P 0AcAsU
1H 1 3L155 9000-10.0 N N .0308 U N RI
2H 2 6L15010500-13.3 N N .1014 U N RI
3H 1 3L17611300-15.6 N N .262228 N ki
051248wORNACA NACA TH-1904 P 0Ac U
iH 2 6L18911000-10.6 N N .241839 N RI
2H 1 3L18010000 -8.9 N N .222242 N RI
3H 2 6L18513000-16.1 N N .071625 N RI
051448eMTNACA NACA TN-1904 P MCuCbU
1H 1 3L154 9200 -8.9 N N .1811126 N R{
2H 1 3L166 9200 -8.3 N N .06 Ul6 N RI
3H 1 3L164 9200 -8.3 N N .14 U14 N RI
4H 2 5L15911000-12.8 N N .1737 U N .RI
SH 1 3L1i6311700-13.3 N N .271w21 N Ri
6H 1 3L17411400-13.3 N M .411924 N K]
7H 3 9L17115000-16.7 N N .311725 N Kt
84 1 3L16413900-14.4 N N .29 U17 N RI
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TABLE A-4. IHE HEW SUPERCULLED CLuub UVATA BASE (Continued)
VData File No. 11

--------------------------- Card Lolumn No,~-=-- - re e e e e e e m s e m e e
11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567830123456/830120456/8901234567890123456789012345678301234567850
Rec.
No. Card (Record) Contentls

1 2044 051448eMTNACA NACA TN-1904 P MSc VU U u u Mm %4-GFFmCf 1
2 13:11 1H 3 9L16111300-12.8 N N .2616 U N RI N N NN NHNU U N N JU W 2
3 13:17 2H 3 8L14712200-14.4 N N 291822 N RI N N NN NNU U N M U S-mWd 2
4 13:27 3H 3 9L15613200-15.6 H N .211824 N RI N N NN NN U U N N U S-md 2
S 13:32 4H 2 6L17013000-13.9 N N .211920 N RI N N NN NNWUY U § N U S-mi 2
6 20S 051548cMNNACA NACA TN-1904 P 6ScAcU U U U U cP ®2-3FfmCf 1
7 11:05 1H 3 8L160 8900 -5.6 N N 121213 N RI N N NN N N U U N N VDU W 2
8 11:45 2H 3 8L16310900 -8.9 N N .271218 N RI N N NN NN U U N N VU W 2
3 11:16 3H 3 8L159 9900 -5S.6 N N .321516 N RI N H NN N N U U N N UU W 2
10 205A 051548 WINACA NACA TN-1904 P &CulCbyU U U U u cP ®0-2FFmCf 1
11 11:3% 1H 1 2014611200 -3.4 N N .,381/719 N KI N N NN N N U U 8§ N UU W 2
12 11:35 2H 2 6L16511200 -3.94 N N 461718 N RI N N NN N N U U N N UU W 2
13 11:13 3SH 1 2L142 9800 -6.7 NN .45 915S N RI N N NN N N U U N N VU W 2
14 12:14 4H 1 3L17911800-10.0 N N .451217 N RI N N NN N NU U N N VUU W 2
15 12:40 5SH 1 3L1621365600-11.1 N N .5410521 N RI N N NN NN U U N N U S-mi 2
16 206 051643sNJNACA NACA THN-1904 ¥ 0Ac UV U U u u oT PSmOf 1
17 13:33 1H 1 4121814100 -8.3 N N 071520 N RI N N NM N N U U N N UU W 2
18 13:37 2H 3 8L15814200 -7.2 N N .222021 N RI N N NN NNU U N R YU W 2
19 13:45 3H 2 5016214500 -7.8 M N 212021 N KI N N NN N N U U N N UU W 2
20 207 051848wPANACA NACA TN-1904 P3SCulbl U VU Uy U cP Ny=SFCf 1
21 14:04 1H 1 3L16313600-12.8 N N 1.219 U NRI N N NH NNU U N N vuUu W 2
22 14:07 2H 2 51L15613300-13.9 N N .8218 U N RI N N NN N N U U N N vUuU W 2
23 14:11 3H 2 5L13913800-12.8 N N 1.119 U N RI N N NN NN U U N N UU W 2
24 14:20 4H 1 3L17413600-135.9 N N1.220 U N RKI N N HN N NU U N N VU W 2
25 14:22 5H 1 3L15913600-13.2 N N .781718 N RI N N NN NN U U N N U S-mW 2
26 14:24 6H 1 3L15313800-13.3 N N .791521 N RI N N NH o4 N U U N N U S-mi 2
27 14:29 7H 1 3L17413900-13.3 N N 1.70815 N KI N N NN N N U U N N YU W 2
28 14:35 8H 1 3L18014300-15.6 N N 1.21415 N RI N N NN N N U U N N UU W 2
29 14:38 9H 1 2L14914400-15.0 N N 1.01916 N RI N N NN NNU U N N UU W 2
30 14:40 10H 2 S5L14413300-13.3 M N 1.018 U N RI N N NN N NU U N N VU W 2
31 14:494 11H 1 2013012400-11.7 N N 7951119 N RI N N NN N N U U N N U W 2
32 15:13 12H 1 3L15612200 -8.3 N N 1.01416 R RI M N NN N N U U N N VU W 2
33 209 052048cCANACA NACA TN-1904 P 0ScAcU U U y u Mm Hp? 1
34 18:11 1H 1 30L18912100-12.2 N N .041036 N RI N N NN N N U U N N VUU W 2
35 18:25 2H 4 30189 8100 -S.0 N N 092230 N KE N N NN NNU U N N USms 2
36 18:36 3H 3 9L183 8100 -6.1 N N ,211922 N RI N N M N N U U N N UU W 2
37 18:40 4H 2 6L182 8200 -6.1 N N .101516 N KI N N NN N N U U N N YU W 2
38 2 112348sLENACA NACA TN-2306 P 65¢ C U U Jy U c %X2-4FCf 1
39 11:18 1H%2 b6L166 6600 ~-B.3 M N .8812 U UR N N NN N U UUN Uuuuyu u2
40 11:50 2H=2 6L174 5900 -7.2 W N .5112 U UR N N NN N U UUuN Uuu u2
41 11:55 J3H*3 8L167 5900 -7.2 M N .4514 U Uk N N NN N U Uuwn UuUuu U2z
42 12:02 4H%2 B6L167 5900 -7.2 M N .b613 N UR N M NN N U UUN uuyuy u?2
43 12:08 OSH®2 SL163 5700 -7.2 M N .8512 U UR N N NN N U UuN Uuuvu U2
44 12:15 ©H®2 SL163 4600 -5.6 M N .7913 U UR N N NN N U UUN Uuvuyu ua2
45 3 112348LE NACA NACA TN- 2306 P bSe C U VY U u c ®2-3FCf 1
46 12:18 1H#*4100L145 5100 -7.2 N N .34 3 U UR N N NN N U U UN VuUuu ua2
47 12:29 2H®2 S5L147 4900 -/.2 N N .5216 U UR N N NN N U YU UN UuUuu U2 .
48 12:38 3H=2 50141 5000 -7.2 NN .7414 U UK N N NN H U U UN Vuuy U2
49 4 030849 LMNACA NACA TN-2306 P bSce C U U U u c U 1
50 14:06 1HXS14L166 5800 -3.9 N N .2114 U UR N N NN N U UuN VuUuuU u?2
51 14:16 2H®*4110L172 6000 -3.9 N N .3217 U Urx N N NN N U U uN Uuuu u2
52 14:22 J3H%3 9L172 6400 -5.0 N N .4816 U UR N N NN N U U UuUN Uuuvuuy va
53 14:27 4H®5140L172 6000 -3.9 N N .2616 U Uk N N NN N U UUN yuuvuu v
54 14:34 OSH®2 5L158 6400 -5.6 N N .4912 U UR N N NN N U Yy U N Vuu u2 :
55 14:41 6HX514L172 6000 -5.0 N N .24918 U UR N N NN N U U UN Uuuy uva :
56 14:47 7H®%411L 16 5800 -5.0 N N .3813 U UK N N NN N U U uUN VuUuu U2 :
57 14:53 BH®%4110158 5400 -3.9 N N .3615 U UK N N NN N U UUN Uuuvu uZz2 .
58 15:00 OSh®411L165 5500 -5.0 NN .33193 U UR M N NN N U U U N Uuuy uaz2 :
59 15:06 10H%3 8L163 5000 -3.9 N N .3915 U ukR N N NN N U U N Uubu u2 i

11111111112&8&4z2d22333333063&44444444445555‘55555666665866877777777778
12345678301234567830123456783012345678901234567890123456789012345678961234567890

A-23

R

T

-



TABLE A-4.

THE NEW SUPERCOULED CLUUD DATA BASE (Continued)

Data Fi1le No.

Rec.

No.

1
12:54
13:03
13:11
13:20
13:43
13:50
14:060
4
15:12
15:18
15:23
15:30
15:36
15:44
15:56
16:09
12 5
12:00
12:06
12:11
12:16
23 12:22
12:37
25 ©
17:57
19:06
28 7
10:24
11:22
11:25
11:30
11:35
11:40
11:43
11:47
11:50
11:54
11:57
12:02
12:06
12:10
12:14
12:20
12:25
8

DONDU LU -

14:00
14:06
49 14312
14:17
14:22
14:29
14:34
15:16
15:22
15:27
15:33
15:38
15143
15:48

1z

Lard Column No.

1131111111122222222223333533333444944444445555555555666666666677777777778
123456789012345678901234567890123456/78301234567890123456783012345678901234567890

112248 INNACA NACA TN-2306 P
1H®617L168 5000 -7.2 N N .1614
2H%411L160 4500 -6.1 N N 3212
3HA3 8L160 4/00 -6.1 N N .4112
4H%411L160 4500 -6.7 N N .3614
SH¥2 BL165 5600 -6.7 N N .5012
GH®3 8L163 4900 -6.7 N N .4412
7H®2 S 16U 4900 -/.2 N N .S5712
030849 LMNACA NACA TN-2306 P
11H%3 8L164 5200 -3.9 N N .4811
12H%617L165 5300 -3.9 N N .1619
13H%®514L16S 5300 -3.3 N N .2119
14H%617L162 6000 -5.6 N N .1820
1SH¥617L162 6300 -5.6 N N .0920
16H%4111L165 5400 -4.4 N N .3/1b
17H%6161.160 4000 -2.8 N N .1715
18H*410L150 3200 -2.8 N N .3715
032249 LSNACA NACA TN-2306 P
1HX617L172 4200 -9.4 N N .1618
2H%®617L172 4500 -9.4 N N 153
JH*619L186 3800 -8.9 N N .0727
4H¥X617L174 3400 -9.4 N N 1717
SH%617L174 3700 -9.4 N N .1016
SHE®B138L.179 3400-10.6 N N .0612
032243wLMNACA NACA TN-2306 p
1H%6191.190 8700 -4.4 N N .061b
2H%619L187 9300 -5S.6 N N .1816
0325439MSPNACA NACA TN-230b P
IH%616L 159 3200 -2.8 N N .0710
2H®2 S5L161 4400 -5.0 N N .501tv
SH®S13L161 4500 -6.1 N N .2714
4H%4110L160 4400 -6.7 N N .34138
SHRS14L 174 4300 -6.1 N N .2813
6H®412L 174 4300 -6.1 N N 2912
7H%411L161 4500 -5.6 N N .3615
8H®S13L161 4400 -5.6 N N .2513
OH¥G616L 162 4200 -4.4 N N .1714
10H%616L162 4200 -4.4 N N ,1211
11H%513L 162 4200 ~4.4 N N .2312
12H%411L 165 4200 -S.6 N N .,3512
13H%3 8L16S 4200 -5.6 N N .4012
14H%3 8L167 4400 -5.0 N N .4010
1SH®S513L161 4400 -S.0 N N ,2211
16H%4110L161 4400 -5.0 N N .291¢
17H%4111L.162 4400-5.0 N N .3110
032749 MNNACA NACA TN-2306 P
1H=513L159 3900 -5.0 N N .2514
2HES13L157 4100 -3.9 N N .26149
3H*4 L1593 3800 ~-4.4 N ¥ .3412
4H%5150L.159 3800 -9.4 N N 251/
SHx411L362 3800 -5.6 N N .3016
6H®411L165 3800 -5.6 N N .3612
7H®513L 164 3800 ~-5.6 N N .2413
B8H7#616L16S 3500 -3.9 N N .1118
SHES13L154 3600 -3.3 N N .2116
10H%®S13L160 3600 -5.0 N N .2213
11+=S13L 155 3600 -3.3 N N .2215
1Z2ZH%513L 160 3600 -5.0 N N .2414
13H%615L 155 3600 -3.3 N N .1914
14HXG61€L160 3400 -3.3 N N .1412

/5¢
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UR
UR
UR
UR
UR
UR
UR
UR
Ur
UR
UR
UR

ZC

Card (Reéord) Contents

2LIXTLTZTIT2IZXTZTIIZXT TAL2IIT2T2ZTI2ZXZITIITXTZIZ XX _2XITITZTZ :ZZ:ZZFZZZZZ Z22I2TZ2ITZTZ

Y

2ZIXTZTX Z2LLIAIZZITZXIZXZ ITZIXZL2ZXL

TZIZTXTZIZZXTZZAXLZT TZXLZXIRIXIXZZIZXIZZIZITZX

CCECCCCCCCCCaC CoQouUaeuUoECoCooecaoTa CC CCocCcocao Ccrooococcoco Cccococcoeoccco

CCCCCLCECCCUCCC CCCCECCCUQCQCOCICEC €CC CoCCCoQUCEQCCQeCo Ccococccc

=

ZIZTTZZIZIZZXIZXZ )T XZLZTXIIXTIZLIZIZIZTRXIZZ | 2ZOXTZXZZZZINTZIZTZTIZXIZTT ZLZIZIZZIN

3

2

C e C O C O CC CC O CC OO CCC O C OO CCOARCOTNCCCOUCOCOCCCCCCcCCcCT _ coCococcoam
- X

z
E
b
-

-

[
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~
(1]

N
=
-n

3
CCCCCCCCCCCOCCCIrCCCCOCQCCCCUCCCCCCeaCC CCCCCCICCQCECCCCC oo ccC

-
TCCCCQCn o CCCcoaQECT Cccaceoaca

L)
CCCCCCCoCCOCOCQC CCCCCCCCECCQCoCECCCC CC CQoQQCCg CCoQouEQeoco Coccocococca

SCcooCcCocococcaoccocaocHcca

0

E
[ty
-+
E
»x
i
3

cCcccococQoQCoaoccocacc

CCCCCCCECCCCECCC CCCCCCCECCCECECCCCEE CSC CEECEC CCCCCCeEaT caoacceacaca

NN NDRNNONNERONNRNRONDNORNRONNRNNRNNRRNONNONERRNDNVNNNN NN NN NN

11111111112222222222333333333344444444445555555555866666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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LERN. . T e

No.

OO NOV A LIS

e

9
19:13
19:18
13:23
19:28
19:33
19:38
19:43
19:48
19:52
19:59
10
12:214
12:29
12:34
12:50
12:40
10A
12:45
12:55
11
13:16
13:50
14:05
11A
14:24
13:32
12
14:53
15:08
15:17

TAkLE A 4, THE

NE W

lata t1le No. 19

Card LColumn No.

LUPLKLUBLED LCLUUD UATA UHALE

(tiontinuwed)

118111111122222222223333333333444444444455555555556666666666777/7/7777778
123456789012345678901234567830123456/8901234567830123456789012345678901234567880
Rec.

Card (Record) Contents

032749MSPNACA NACA THN-2306 P8 Sc C
1H*4 8L164 3400 -3.3 N N .30 8 U UR

2H®S513L160 5600 -3.9 N N .2410 U UR

JHx515L161 4200 -5.0 N N .2210 U UR

4HX313L163 4500 -5.0 N N ,2012 U UK

SHx5131L154 4800 -3.9 N N .2310 U UR

6H*513L166 5400 -5.0 N N .2016 U UR

7Hx5135L160 3600 -3.9 N N .2114 U UK

8Hx616L160 3600 -3.5 N N .1119 U UK

SHX513L162 4300 -4.4 N N ,2020 U UR
10H=616L160 4300 -3.9 N N .1116 U UR

041849MFDNACA NACA TN-2306 P 95¢ ¢
1H#%3 B8L159 4500 -3.9 N N .4815 U UR

2H%3 8L169 5000 ~3.9 N N .4415 U UR

JH=3 8L164 5000 -3.9 N N .4011 U UR

4H#3 6L 169 4800 -3.9 N N .4612 U UR

SHx®3 B8L168 4700 -3.9 N N .4814 U UR

041849MFUNACA NACA TN-2306 P 9Cu U
1H%2 60169 5000 -4.4 N N .5911 U UR

2H%2 SL163 4700 -3.9 N N .5012 U UR

041349AR0UNACA NACA TN-2306 Pl/vse C
1H*3 8L168 6400 -7.8 N N .42 8 U UK

3H=519L187 7800 -8.9 N N .19 8 U UR

4H®412L174 7200-11.7 N N .3411 U UR

041949A00NACA NACA TN-2306 P1/Cu €
SHx2 60174 7200-11.7 N N .7012 U UR

2H%514L 162 7500 -8.3 N N 1.3 5 U UR

052749 LENACA NACA TN-2306 P 6AcAsC
1H*6211.211 7600 -7.2 N N .1b61i2 U UR

2H&518L211 8800 -9.4 N N .24 7 U UR

3H®621L211 9000 -9.4 N N .0914 U UR

120749CLENACA NACA TN-2306 P 65¢c ¢C
1H%413L188 5000-10.6 N N .3114 U UK

0119500RFNACA MACA TN-2306 P 0t C
1H%618L 180 3000 -1.0 N N .1314 U UR

013050CLENACA NACA TN-2306 P b5c C
1H®617L167 4000-11.7 N N .06 9 U UKk

013150CLENACA NACA TN-2306 P 65¢ C
1H*617L176 2000 -3.9 N N .15 914 UK

2H%515L176 2000 -6.1 N N .26 914 URF
JHA515L176 3000 -6.7 N N .2310 U U R
020750CLENACA NACA TN-2306 P 65¢ €
1H%514L 171 3000 -5.6 N N .24 716 URF
ZH®615L180 3000 -6.1 N N .18 718 UKF
3H%618L180 3000 -6.7 N N .17 913 URF
4H®5150L180 3000 -6.7 N N .29 918 URF
SHxS515L180 3000 -6.1 N N .29 919 URF
020750 DHNACA NAULA TN-2306 P 6S¢ C
1H®3 91181 3700 -7.2 N N .40 715 URF
2H%618L.181 3700 -7.2 N N .10 8 U UR

3Hx515L185 3700 -5.0 N N .26 915 URF
4H%514L 167 3700 -5.6 N N .25 816 UKF

ZZZTZCZILIZZZICXIZICICZICTCIZZICZICZITIZICZZCTIZIZRAL2CTZ22Z22ZIT2ZIAZTZIZC

ZZLZTRXZIZIILITZTZ
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U

[

<

<

<

< cC € C < [+

<

<
[

<

<
CcCCCCC CcocaQgaocccc

<

z
z
T LTTZLZZT ZAZTIZXZXLZTZIZ
<

ZZ
Z

<
(=4

z
2z

r - 4
pr 3 4
TZTZLTITZT ZZTZXT ZXT X 2T ZLZTZT TZT TITXT X

[~
[+

<
CcCCeC CC €CCQ <C¢C

c € C C

[~
CCaCCa Ccc ©€ © C

NN N U

2]

0
¢ CCCcCEC cococacQecaca

ECCCECCRCCCCOMCCOCCCCCCCCOr

a

0 a 1]
CCCC CECECE CCC CUuCacCciICcococvCcCDCCCUC

3]

a »

(4]

o

ZZZZZZZZZZ¥
-
E)
-
0

cCcococCcc

cccCcCcccocco
SCcCcCcaE CcQcoccCccocccca

0-1FSr

(¢}

C CCC CE CCE €. Cccocoocao Ccgc

0-1FSr

OoCcCracec . CCcrcca
0

»
-
-
3

-~

<
VXX Z ZZIMITZIZIMRZTIZVNZTIZTZXIZ!

«
E-N
n
l
3
n

=4

0-2FFmCf

chHoCCe CcchHacceoe

N

ZZXZWUZZTZTIZOZIZITIEZ z;z
3
o
-

h)

SWeF Wkl c

o

|
'S
n
n
cCccaiccocacac

[y
CCCc+CCCCcCcCe Qoo
CCCcCC CcCcaoCce CcCcc ©€ € «© .o

CCC%CCCCCICCC‘CIC!CKCCC cC

U N U u

cCc CcCcC CcC

CCCC CCCEE CCce € € © CCe ¢4 ©Cgo CC cccoccc cocCcococococcac
RN NRNNNNFRNNN RN RN RN RN RN NN NN NN -

11111111112222222222333333333344444444445555555555666666666677777777778
123456789012345678901234567890123456783012345678901234567890123456789012345678930

A-25

i e

| PSR RS



. g

R
N

LCONOUNAWMNO R

'h

TAbLE A-4. THE MEW SUFLRCUULEL CLUUD DATA BASE (Continued)
Data file MNo. 14

--------------------------- Card Column MO, -—=m———=--—we oo e c e o e m e m o e o e oo
1111111111227222222233333333334494444444945555555555666666666677777777778
12345678901234567890183456789016345678901234587890123456789012345678901534567890

Card (Record) Contents

19 020950e0HNACA NACA [N-2306 Piise C U U U v c X0-1FFmCt 1
14:43 1H=618L183 3700 -2.8 N N .121017 URF N N NN N U U UuUN vUuu ua2
14:54 2H®3 9L176 2700 -3.3 N N .45 820 URF N N NN N U UUN byuu vz
14:58 J3H&3 9L176 2700 -3.9 N N .46 921 URF N N NN N U U UN Uuuy vae
15:12 4H#*412L.18S 2600 -3.3 N N .33 816 URF N N NH N U UUN uuvuy vz
15:23 SH®412L.188 2800 -3.9 M N .381126 URF N N NN N U UUN Uuuyuyu ue
15:31 ©GH®2 6L171 2800 ~-3.9 N N .60 824 URF N N NN N U u u N Uubu U2
15:38 7H=2 6L171 2800 -4.4 N N .52 924 URF N N NN N U UUN Uuuvuy u2
15:44 BH®412L187 2000 -2.8 NN .31 6 U UR N N NN N U UUN Uuuyu ve
20 021050MFDNACA NACA TN-2306 P13Sc C U U U v c ?,0Pg 1
14:;18 1H®515L179 3700 -4.4 N N .241016 URF N N NN N U U UN Uovu uaz2
14:23 2H%4120L173 4000 -5.6 H N .39 920 URF N N NN N U U uN Uuyuuy uv?2
14:23 3H%3 9L 176 3500 ~6.1 N N .42 817 URF N N NN N U U UN Uuuwuy uz
21 032350cOHNACA NACA TN-2306 P10USe C U u U v c %3-4fSriLc 1
13:02 1H%513L157 4000 -2.8 M N .241128 URF N N NN N U UUuN Uuvu U2
13:09 2H*615L151 4200 -3.3 H N .1612 U UK N N NN N U UURHN Uuvuuyu uze
22 032950wliVNACA NACA N-2306 P 95¢ C U v U u cP +-0-1CF 1
10:31  1H™421L172 7000-12.2 W N .301119 URF N N NN N U UuUN Uuuvuy u2
10:40 2H#*#2 SL164 7000-11.1 N N .50 823 URF N N NN N U U u N uuvuuyu uz2
10:44 3H®411L163 7000 -12. N N .3114 U URF N N NN N U U UN Uuuu U2
10:43 4H®616L163 7000-12.2 N N .1410 U UR N N NN N U U UMN vVuvu U2
10:56 SH®411L163 7000-11.7 N N .3214922 UxF N N NN N U UUN Uyuvuy vu?2
11:03 ©6H%411L169 7000-11.7 N N .331018 URF N N NN N U UURN Uubu uaz2
11:10 7H#2 SL164 7000-11.1 N N .5310 U UR ™M N NN N U UUN Buyy u2
11:15 8HX411L1/73 7000-10.5 N N .uo51115 UKF N N NH N U UURN vyuv u2
11:23 9H®3 9L173 7000-10.6 N N .4311 U UR N N NN N U UuN Uuuy U2
11:37 10H%411L173 7000-10.0 N N .3511 ¥4 UR N N NN N U UUN vyuvuy uva2
F42 041346nUTNACA NACA TN-1393 P MCu I U U Uy u U =0-2FCf 1
1450+129HS 12V13911614V0409 N H 1606 U U R N N NN NN N N N N NUMM 2
1540+129H 1 2V13211614V0409 N N .3 05 U U R N N NN NN N N N N NUm 2
1386 041948sWYNACA NACA TN-1904 P MAc U U U v v cP EWPg*4FCt 1
09:29 1H 612L11513400-11.7 N N .181517 U RI N N NN NU U U N U VU W 2
09:43 2H ©619L19213900-15.0 N N .0915 U U RI N N NN NU U Uu N U UsSms 2
09:51 3H 3 8L16213700-14.4 N N .2923 U U RI N N NN NU VU U NV U S-md 2
10:03 4H 1 3L17613700-15.0 N N .332127 N RIi N N NN NN U U N N VU W 2
10:12 ©SH 2 6L17813700-14.4 N N 152123 N RfI N N NN NN U U N N U S-mW 2
10:46 ©6H 3 8L15412900-11.1 N N .2925 U N RI & N NN NN U U N N U S-mi 2
10:25 7H 1 3L16312600-10.6 N N .121418 N RI{ N N NN NN U U N Uuv w 2

N
1111111111222222222233333333.3344444444445555555555666666666677777777778
12345678901234567890123456768980123455/83901234567890123456789012345678901234567890
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TABLE A-4.

No. 15

THE MEW SUPERCUULED CLOUD DATA BASE (Continued)
Data Farle

11111111112222222222353333530344444444445555555555666666066677777777778
123456789012345678901234567890123456789012345678901234567830123456/890123456 7890
Rec.

Card (Record) Contents

A711AC1020679MSP MRI mMRI 79

12:44 1J 2 OL 90 4900-10.4
12:47 2/ 4 6L 90 4950-10.6
12:54 36 2 3L 90 5100-10.4
12:56 4D 4 oL 85 5150-10.2
13:01 50 710L 85 5150 -9.5
13:08 ©6A 913L 85 5250 -9.3
A711AC2020679MSP MR MRI 79
13:19 1415220 90 5000-10.4
13:37 2J 4 6. 90 5000-11.5
13:43 3A 6 OL 88 4900-11.3
A1518C1021379MSP MRI MRI 79
14:19 1G1216L 82 5450 -5.4
14:31 20 S 7L 82 5400 -5.6
14:36 3A1520L 82 5500 -5.4

A1518C2021379MSP MR] MRI 79
14:56 1A3445L 80 5400 -5.2
A1418C1021379MSP MRI MRI 79
10:44 1J1320L S0 4950 -5.5
10:58 2A1216L 82 5390 -5.6
A1418C2021379M5P MRI MRI /9
11:14 1D1826L 88 5400 -5.0
11:32 24 3 5L 90 5200 -&.8
A1720C1021579MSP MRI MRI 79

11:33 10 2 3L 80 8000 -9.0
A1720C1021573MSP MR] MRI 79
11:37 26 3 4L 80 8800 -8.8
11:40 3D 4 5L 8010000 -9.1
11:44 4G 5 7L &0 8980 -8.2
11:50 5G 1 2L 80 8980 -8.2
11:51 66 3 4L 82 3000 -7.6
11:54 7G 1 2L 82 9000 -7.0
11:55 86 2 3L 81 9000 ~-7.6
11:58 96 6 8L 80 9050 -~7.9
12:05 10A 5 7L 80 8950 -8.0
A1720C2021579MSP MR] MRI /9
12:12 1A192elL 82 8030 -8.9

A2329CA031079SYR MR MRI 79

09:46 16 3 4L 71 8000 -6.4.
09:49 2A 2 3L 80 /630 -6.6.
10:00 3D 4 5L 82 7660 -6.2.
10:03 40 912L 82 7660 -5.4.
10:12 SA B1iL 82 7500 -5.3.
10:26 6E1318L 82 7600 -5.3.
10:39 7E 1 1L S0 6900 -4.1.
10:40 B8A 1 1L 90 6200 -2.7.

A2022CA022079MSP MRI MRI /9

13:35 1D 812L 88 2750 -2.5
13:43 20 812L 88 2460 -2.8
13:50 3A ? 3L 88 2600 -2.8
16:42 (0522800WA MRI MRI &0
16:42 1A 3 9L18010000-11.0.
17:08 2A 6181175 8000

17:17 3A 4121175 7800 -7.5.

bvV-1679 P 7 St B
. 031224904
. 06223616
07233513
172133648
. 08152795
. 19215664

1679 P 7 St
1019308 77
.05 ge7219
.06 B1uz24b

V-1679 P /NCHEC

N N .1514241b0 A

N N .141118270 A

N N .151524195 A

LV=-1679 P 7NUStU

v

ZZZVZ2Z2ZZXTZLZX
2DPDPXPTPDDDLIDD

CZTIZOZZZZZIZ
22

NN 111121195 A
DV-1679 P 7NuStC
N N 062050 $4 A
NN 071021178 A

DV-1679 F /NCStC

N N 101127201
N N .17183b132
DV-1673 P 7 »t
N N 083504z 81
DVv~1679 P 7 St
N N .11215b 4b
N N .111936 75
N N 122206 52
N N .08681830122
N N .052133 46
N N .081730132
N M .152033 S
N N .141833 95
N N 082136 S3
DV-1679 P 7 St
N N ,1202436 53

DV-~16/9 ¢ 45t

4112.421421351
1212.121221180
2212.251321350
2712.33163326b
2612.251321283
2112.241421280
1112.041018139
0412.02 712119
DV-1679 P /bt

N N .1719545132
N N .151424191
N M .U712241/8

CIP2PDIOIDIDIIDIITIIDCIIITIDDIIDCIPTRDP

ZWIZE _T2TIT2TITZXITZ

FR-1766 P 0 Cu
32JK. 3221 U106 ¢+

10U0W. 1721 U

ZZI22IZTZ

zZ IR

22

B g e v - B P P

zZ 22X
<

V]

[ = (=4

[

[

[~

[~

N

<

%
m .
ZHRIITZT TZTITITIRXIZTZ 1L TITZI2IZTITIZX

Y

ZIZTITZTZX

222 _TZTZ
[ (=4 <

z
<

I ZIZ
< [~

z
<

g

“8.0.05JW. 1119 U 5> + N N
56 F N

U U cPF U

NN N.OZ U RO U U 10 U
NN N.OS U RO X U 10 U
NN N.O4 U RO VU U 1210V
NN N.10 U RJ3.212 U 10V
NN N.OS U RO.07 U 10 U
NN N.10 U RO.13 U 10 U
U U ecP U
NN N.OB8 U RO.11 U 10 U
NN N.O2 U RO.06 U 10 U
NN N.O3 U RO.04 U 10 U
U U ¢ Hp
NN N.13 U RO.1S U 10 U
NN N.11 U RO.13 U 10 U
NN N.11 U RO.13 U 10 U
u U ¢ Hp
NN N.07 & RO.089 U 10 U
U U ¢ Hp
NN N.10 U xrO.10 U 10 U
HN N.O9S U RO.12 U 10 U
v U ¢ Hp
NN N.12 U RO.13 U 10 VU
NN N.17 U RO.20 U 10 0V
U U c NWPgRAHC
NN N.O7 U RO NN N U
U U c HNWPgRAHCc
NN N.O8B U RO.08 U 10 U
NN N.O06 U RO.0B U 10 U
NN N.O9 U RO.10 U 10 U
NN N.O6 U RO.08 U 10 UV
NN N.O3 U RO.06 U 10 U
NN N.O6 U RO.04 U 10 U
NN N.O0S U RO.09 U 10 U
NN N.59 U RO.12 U 100U
NN N.O07 U RO.08 U 10 U
U U c NWPgRAHC
NM N.O6 U RO.03 U 10 U
?Z U U c O0Of
NN N.40 U RO.43 U 10 U
NN N.OB U RO X U 10 U
XN N.20 U RO.20 U 10 U
XN N.25 U RO.30 U 10 U
XN N.20 U RO.24 U 10 U
XN N.1S U RO.19 U 10 U
XN N.O4 U RO X U 10U
ON H.0L U RO X U 10 U
U U ¢ ®=iNWkLe
NN N.20U RO X U 10U
MY N.17 U RO X U 10U
NN N.OB U RO X U 10 U
100 U mP *S5FCf
NN NN N N N N NU
NN NN N N N N N U
NN NN N N N N N U

CCeC CCC CCCCECCE € CECcEeecEcge € ©C CC € CCQ cCcC cgocecca

11111111112222222222333333335:344444444445555555° 55666666665677777777778
123456789012345678301234567890123456/8901234567890123456,83012345678901234567890
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TABLE A-4. THE MEW SUPERCUULEU CLOUD DATA BASE (Continued)
Data File MNo. 10

--------------------------- Card Column MO, -=--===momeom ool
111111111122222222223333333333449444444445555553555666666666677777777778
123456789012345678901234567890123456789012345678901234567890123456783012345678930
Rec.
No. Card (Record) Contents

1 17:03 052380wlA MRI MRI 80 FR-1/66 P 0 Cu S U U U mP UpLe
2 17:14 1A 1 3L180 3800 -8.4.36JW.4619 U182 F N NN N N u
3 17:17 2A 2 61175 8700 -7.5.4S5SJW.49518 U137 f NN N N U
4 17:20 3A 2 6L170 8800 -7.2.23UW.2417 U150 F NN N N 7]
5 17:21 4A 1 3L190 8700 ~7.5.69JK.4417 Uzas f NN N N u
€ 17:31 5B 412L175 7400 -4.5 X JW.3216 U254 F NN N N u
7 17:35 6E 3 9L175 7700 -3.2 X JW.1114 U183 F NN N N
R 17:37 78 2 6L175 8300 -5.5 X JW.0b13 U132 F NN N N
9 09:16 040180cKS MRI MRI 80 FR-1766 P32S5tscl U U ¢ LcltidLe
10 09:16 16 518L175 3000 -8.3 N N .1316 U118 NN N N
11 09:23 2G 3 9L175 9200 -8.5 N N .2616 U258 NN N N
12 08:28 2AE 1 3L18010300 -9.2 N N .1415 U145 NN N N
13 09:29 3E 2 6L18511100-10.5 N N .0524 U 36 NN N N
14 09:31 4G 2 6L17510100-10.5 N N .0826 U 49 NN N N
15 09:32 56 1 3L18010300-10.3 N N .2225 vizs NN N N
16 09:33 6J 2 6L18510200-10.4 N N .03824 U 58 NN N N
17 09:36 74 1 3018010009 -9.6 N N .0627 U 27 NN N N
18 14:23 040180cNB MRI MRI 80 FR-1766 P32%tSc U U c *<2NuLc
19 14:23 1E 411L165 7400 -4.4.10JW.2215 U1/6 NN N N
20 14:29 2A 2 L1755 7000 -4.2.06JW.020/ Ule2 NN N N
21 14:52 3P N NP155 6800 -4.5.10JW.1615 u172 NN N N
22 14:353 4P N NP155 6300 -35.5.10JUW.1214 U143 NN N N
23 14:54 5P N NP155 5800 -2.6.12JW.0915 U130 N N
24 14:56 6H 411L160 6500 -4.0.13JW.0915 U154 NN N N
2% 15:01 7D 3 8L160 6600 -4.3.1595UW.0711 U216 NN N N
26 15:03 B8A 2 6L170 6500 -3.6.13JW.0307 U253 NN N N

27 00:42 123179w0R MRI MRI éO FR-1739 P 7%c

~
pe3
.

(=]
>
[12]
~

mP 3F

-
o
ZILZLZZXIZTZZZXIZL XTI TIZICIZIZIZZICZIZZAZI I ZZZIIZIL

~

MMM AMT AN TN AN AT T MNMEN TN T MM T AC MM AN TG
ZZZZIAZXILTZIZIVIZZIIZOLZIZZINILZ2CIZZZZIIZIZIC2IIZZZL
ITZIZX2IZIZXZTAIIZ2CZIATIZ VT XILIZITIRXIZCIITIZLIRZICTLTZZIZC
z
x

LT2ZLZ2Z2ZZIZTAXAXAZIXCIIILICIZZIZLIZZAIYX XTITXAZXIXLXXLXET LZTZZZZXTXLXZ
ZTRXZITZIZZZZLLZ 2L2AIXLZXT TIXIXIZTZXTZTZXLZ ZAXIXTZALXLZZTZT ZZTZZXTZIITZ
TZITZZIZXIZLZLIXZIZIVPIIZIZITIOXZZI2ZZIZZLZIZNIZZIIZZIIYLIIZIZIZZZO
ZILALTZIZIZ2ZXIZZILIL ZTZAZIIXT ZLAAXAILT2ZZLIIX XTZTIXLZIAXZ 2ZLZTZZTIZTZ
CCCCCECOCCCCCC CQCCC CooCCooeo coocococacgeae ¢C©c¢c
CCCCCCCQQCQCC CCUCC Qoo aCa CocCccocococo caoccccacco
LSS VGV S VLV EVE VR VR VR VR VDV S VIDVIRUE VGV VINVE LY S VR VIV VIV VL B VI G VIVIR VI VI VE VR VR

28 00:42 1A 61/1165 8100 -4.6 N N .2232 U 29 NN N N
29 00:51 26,1 3L180 9800 -6.0 N N .3131 U 4S5 NN N N
306 00:52 3A10300180 9800 -4.5 N N .102% U 16 NN N N
31 01:07 4J 1 30L16511900 -5.3 N N .0929 U 13 NN N N
32 01:10 5SE 2 6L18511400 -/.5 N N .1030 U 15 NN N N
33 F372 010280PAE MRI! MRI 80 FR-1739 P 7St 5 130 mP %<1FC
34 13:48 1P N NP13011000-10.5 N N .0215 Uy 22 NN N N
35 13:49 2P N NP13111950-13.0 N N .0620 U 27 NN N N
36 13:50 3P N NP13512550-14.2 N N .1322 U 4> NN N N
37 13:51 4J 3 9L.17512800-14.5 N N .0926 U 22 NN N N
38 13:57 5J 2 6L18512700-14.9 N N .2634 y 32 NN N N
39 14:02 6J 2 6L18012800-15.0 N N .2033 U 27 NN N N
40 14:04 7J 1 3L18012800-14.8 N N .2934 U 28 NN N N
41 14,06 8J 2 6L18012500-13.7 N N .1225 u 24 NKR N N
42 14:11 9J 1 3L17012700-14.0 N N .0617 U /0 NN N N
43 14:17 10J 2 6L18612600~-15.9 N N .1633 U 22 NN N N
44 14:31 11D 2 6L19012600-15.5 N N .0929 U 22 NN N N
45 14:33 12D 3 9L18512400-14.9 N N ,5423 U S8 NN N N
46 14:37 13H S514L17012700-15.3 N N .1324 U 65 NN N N

111121111122222222225333103333344444444445555555555666666666677777777778
123456783012345678901234567890123456/89012345678901234567829012345678901234567890
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TABLE A-4, THE NEW SUPERCOULED (LOUD DATA BASE (Continued)
Data Fi1le No. 1/

--------------------------- Lard Column No. -=--=--ssomm e r e e s ma e e m i m e

11111111112222222222333333333344444444445555555555666666666677777777778

12345678901234567830123456789012345678301234567890123456783012345678301234567830
Rec.

No. Card (Record) CLontents

1 F377 020180wlA MRi IMR1 B0 FR-1739 P 65t C S0 =0 128-10.5mP ®>4FWf L
2 10:45 1A 412018010300 -6.2 N N 1128 U 18 F N N NN NN N N N N NU v ¢
3 11:16 2A 1 3L188 9900 -5.7 N N 0827 U 13 F N N HHN NN N N N N NU U X
4 11:36 3P N NU20012200-10.2 N N .1/22 U 44 F N N NN NN N N N N NU U 2
5 11:37 4P N NU20011000 -7.5 N N .0bc¢2 U 20 F N H NN NN N N N N NU U 2
6 11:37 SP N NU20010200 -5.1 N N 09238 U 35 F N N NN NN N N N N NU U 2
7 11:38 6P N NU180 9100 -3.9 N N .0524 U 15 F N N NN NN N N N N NU U 2
8 11:42 7J 3 9L180 9900 -4.4 N N .1/253 U 45 F N N NN NN N N N N NU U 2
9 11:49 8A 3 9L175 9900 -2.4 NN .1725 U 37 F N N HEN NN N N N N NU U 2
10 F381 021480FLG MRI MRI 80 FR-1739 P MUrLnC140 -7.0 U U Mm 4A&ELCcESCT 1
11 11:01 16 3 8L15514900 -9.0 N N .S023 U108 F H N NN NN N N N N NO U 2
12 11:05 2aD 1 3L15015100 -8.3 N N .3421 U100 F N N NN NN N N N N NO U 2
13 11:06 2bG 1 3L1551i5100 -7.6 N N .6725 U144 F N N HN NN N N N N NO u© 2
14 11:07 2cJ 1 3L16015200 -5.6 N N 852/ U3BU F N N NN NN N N N N NO U 2
15 11;12 3H 1 3L16015200 -3.9 N N .6531 Uig? F N N BN NN N N N N NO U 2
16 F381a 021480cAZ MRI MRI 80 FR-1739 P MCb UxB0x+4. U U Mm 4ALELc&SCF 1
17 11:48 4J 515L18520100 -0.4 N N .2630 U 43 F N N NN NN M N N N NR U 2
18 11:54 S5A 2 6L18510100 ~0.2 N N .4020 U 73 F N N HN NN N N N N NR U 2
13 10:57 0522800lA mMRI MR] 80 FR-1766 P OLCu S%35 =0 100 U mP wSFCf 1
20 10:57 1A.3 1L175 B300 -7.8.90UW. 7722 U236 F N N N NNN N N N N N=xSU 2
21 10:58 2A.3 1L1€5 8300 -7.7.42JW.5623 U1D0 F N N NN NN N N N N N =S U 2
22 10:59 3A.3 1L161 8100 -6.8.684W. 8223 U229 + N N N N NN N N N N N5 U 2
23 11:00 4A 1 50174 8100 -5.7.66UW.6023 U186 F N N NN NN N N N N NS U 2
24 11:02 5H.3 11163 8000 -4.2.69JW. 7223 U226 F N N NN NN N N N N N=xSU 2
25 11:27 ©6A.3 1L18510100-10.8 X JW.3121 U208 F N N NN NN N N N N N=sSU 2
26 11:29 7A.3 1L18310000-10.2 W JW.1415 U186 F N N NN NN N N N N N=sSU 2
27 11:30 8H.3 1L18010200 -8.9 W JW.1215 U212 F ¥ N N NHN N N N N NxS U 2
28 12:26 9A.3 1L18711900-16.8 X JW.6523 U155 F ¥ N NN HN N N N N N=SU 2
29 12:28 10A.6 2L18411800-15.7 X JW. 7025 U130 F N N NN NN N N N N N2 U 2
30 12:30 11A.3 1L18011700-13.7 X JW.5923 U113 F N N N NNN N N N N N=ESU 2
31 12:31 12A.3 11L17711800-12.8 X JW.5423 U130 F N H N N NN N N N N NxS U 2
32 12:34 13A.3 10L19211600-13.7 X JW. 7724 U277 F N HHNNMN N N N N N=xSU 2
33 12:36 146G.2.6L17011100-10.5 X Jwi.124 U369 t N N N N NN N N N N N=xS U 2
34 12:37 15A.6 2L18011300-13.0 X JW1.324 US3/ F N N NNNN N N N N N=xS U 2
35 11:26 052480AST MRI MRI 80 FR-1/66 P 0Cu S U U U u mP EWPgAHCc 1
36 11:26 1A.3 1L172 /800 -4.6.59UW1.121 Uzbg F N NN NNN N N N N N Uy 2
37 11:27 2A.6 2L180 7700 -4.2.35JW.5021 U140 F N NN NNN N N N N N VDU 2
38 11:28 J3A.6 20176 7800 -4.3.38JW.5321 U139 F N N NNNN N N N N N VU 2
33 11:29 4A.3 1L173 /800 -4.1.55JW.9021 U245 F N N NNNN N N N N N VU 2
40 11:31 SA.3 1L173 7500 -3.8.440l.7321 U200 F N NN NNN N N N N N UU 2
41 11:32 6A.3 1L171 7300 -3.8.26JM.4/20 Ulb F N NNNNN N N N N N VU 2
42 11:33 7A.3 1L109 7800 ~3.9.47UW. 7621 U1BB F N N NN NN N N N N N UU 2
43 11:38 8A.3 10160 7300 -4.0.54UW. 8721 U228 F N N NN NN N N N N N UU 2
44 11:40 O9A.6 20L178 7300 -3.9.37UW.5021 UISS F N N NNNN N M N N N UU 2
45 11:41 10A.3 1L178 7300 -4.2.33UW.4520 U180 F H N HNNN N N N N N VU 2
46 11:42 11A.3 11181 7800 ~-4.8.60JW. 7221 U190 F N N NNNN N N N N N UU 2
47 11:43 512A.3 1L155 7300 -3.5.53JW. 8721 U2Z0B F N N NNNN N N N N N UU 2
48 11:48 13A 3 SL165 7200 -3.8.34JW.6422 U1/2 F N N HNNN N N N N N v 2
43 11:52 14A 2 6L160 /600 -4.8.60JW.6522 U166 F N H N N NN N H N N N VU 2

1111111111222222222233333331533444 ,4444445555555555666666666677777777778
1:3456783012345678901234567890123456789012345678920123456789012345678901234557830
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TABLE A-4, THE NEW SUPERUCOOLEUD LLUUD UATA BASE (Continced)
Data Fi1le No. 18

--------------------------- Card Column No,~-=~-r----oc e e e e e c e cc e e e e e -
1111111111222¢222222333333333349444444445555555555666666666677777777778
1234567890123456783012345678390123456 /8901234567890123455789012345678901234567830

T MR A o NP W M - SR PP - g e~ g Sy heran

Rec.
No. Card (Record) Contents’
1 Cloudl 120380clM UWY Priv Comm 5/81 S b ®ScC 1b ~7.3 39-10.8 cPHp,LeCldCOLM, 1391
: 2 13:53 A1J B822L157 3460-10.6.20JW. 311317131 F .8.06¢1 NN N B8c ROm N CS U U 2
. 3 14:29 B3J 412L163 2410 -8.4.06JW.0/1012132 ¢ .6.19%3 NN N J3c RO m N CS5 U U 2
4 150012C1P N NP155 3590-10.b.13JW.1814 mi02 F .3 0 O NN N U RO.09 N CSuUU 2
¢ S 150048C2P N NP157 3050 -9.9.19JW.1814 m145 + .5 .1 1 NN N %6c RD.17 N CS U U 2
: 6 150124C3P N NP15¢2 2615 -9.0.11JW.1011 mi44 F .7 .1 1 NN N %4c RU.13 N CS U U 2
N 7 150218C4P N NP145 2285 -8.2.03JW.09 8 m123 F .9 .2 3 NN N %2¢ RO.06 N CS U U 2
3 8 1S0318CSP N NP149 2830 -9.0.17JW.1612 mi53 F .S .1 0 NN N ®6¢ RO.17 N CS U U 2
i Q@ 150336C6P N NP150 3235 -9.7.16JW.1615 m128 £ .8 .1 0 NN N x6¢c RO.17 N CS U Y 2
* 10 150400C7P N NP139 3870-10.8.25JW.24916 m122 F .8 .1 0 NN N =%6¢c R0O.26 N CS U U 2
x 11 15:26 D3D 1 2L166 2945 -8.8.05JW.0/ 9 m144 F .4 .1<1 NN N 4c ROm N CS U U 2
; 12 15:27 D4G 3 9L 161 2940 -8.7.110W.141214143 ¢+ .5 .1<1 NN N Sc RO m N CSUULU 2
: 13 153148E1P N NP163 2670 -8./.12JW.1210 m214 & 1 .3 3 MN N %6¢c RUO.13 N CS U U 2
N 14 153224E2P N NP164 2140 -/.9.09JW.0b / m285 ¢+ 1 .4 S NN N %3¢ RO.09 N CS U U 2
! 15 1S3254E3P N NP166 1680 -7.3.01JW.03 6 m238 F 1 .3 2 NN N %2¢c RO.0S N CS U U 2
16 Cloud2 120380cliM UWY Priv Comm S/81 5 6 %ScB»*16%-7.3 35-10.5 cPHp,LeCldCOLM, 351
. 17 14:02 A26G 2 50166 3460-10.4.23JW.25135 m244 F .6.05¢1 NN N 1Sc ROm N CS U U 2
’ 18 14:04 A3A 2 SL163 3440-10.5.13UW. 1110 m175 ¢ .0.01<1 NN N 4¢c ROm N CS U U 2
19 15:20 D1J 1 2L170 2945 -9.3.07JW.03 6 9190 + .1 0 O NN N 0 RU.02 N CS U U 2
i 20 15:22 D2J 1 201168 2925 -9.1.07JW.04 7 9147 F .1 0 O NN N 0 RO.01 N CSUU 2
2 21 Cloud3 120380clM UMWY Praiv Comm 5/81 > 6 %®ScC 16 -7.3¥33%-9.9 cf Hp,LeCldCuLm,I121
' 22 14:35 B4G 1 4L 166 2410 -9.6.03JW.05 811125 F .5.15%3 NN N <ic RD.0? N CS U U 2
3 23 14:37 BSA.b6 2L163 2420-10.1.02JK.03 /710134 F .4 .1%1 NN N <1c RD.OS N CS U Yy 2
24 153554E6P N NP134 1550 -7.6 0UW.02 S m270 F .8 .2 O NN N 0 RO O N C£CSUU 2
25 153612E7P N NP128 2015 -8.5.01JW.04 6 m284 F .5 .2 1 NN N 0 RO.03 N CSUU 2
s 26 153642E8P N NP139 2525 -9.2.05JW.07 8 m224 F .8 .1 1 NN N <1c RO. 06 N CS U U 2
. 27 15:37 EYA bl162 2925 -9.7.09JW.04 813131 F .3 O0<1 NN N 2¢c RO.08 N CS U U 2
b 28 Cloud! 121080cLM UWY Priv Comm S/81 S 6 Sc B*2Z -8 S0-14.0cP Hpm4FCf,150 1
_ 29 15:35 A1J 3 7L159 4830-14.1.34JKW.2710 md4680 F .8.14 0 NN N 9¢c RD.25 N CS U U 2
{ 30 15:39 A2J.8 2L158 4870-14.1.29JW.2510 m450 F .7.1 O NN N 7¢ RO.22 N CS U U 2
. 31 15:43 A3A.8 2L 159 4820-13.6.32JW.2410 m470 F1.4.25<1 NN N 7¢ RO.25 N CS U U 2
v L 32 Cloud2 121080clM UWY Priv Comm S/81 S 6 Sc B £3 -8.9 46-13.4cP Hp%4FCf, 146 1
& i 33 1547308B1P N NS158 4555-13.3.20JKW.16 9 m384 F .3 0 0 NN N »6¢c RO.10 N uu 2
B ' 34 154818B2P N NS162 4050-1z.1.34JW. 6110 mSS3 F .2 0 0 NN N x6c .3.31 N CS yu 2
35 15:49 B4J 1 3L158 3860-12.0.09J4l.06 m238 F1.4.2 1 NN N 3¢ RO.O7 N CSUU 2
£ 36 15:51 B6E 923L154 3800-11.9.21UKW.20 9 mS13 F1.6.3 m NN N 6¢c RO m N CSUU 2
N 37 16010687P N NS154 3280-11.0.08JW.12 8 m508 F2.2.6 12 NN N *¥2¢ RO.14 N CS U U 2.
32 160130BSP N NS160 2785-10.0 0 JW.05 b ma10 r2.0.7 9 NN N %2¢ RO.07 N CS U U 2
39 160218B9P N NS168 244S -9.2.02JW.02 S m163 F1.9.5 8 NN N 0O0c RO.02 N CS U U 2
40 160536C1P N NS140 2515 -9.6 0 JW.02 6 m208 F2.1.5 3 NN N Oc RO.04 N CS UL U 2
: 41 160600C2P N NS149 3045-10.9.11JW.09 7 m575 F1.5.4 0 NN N %3c RO.L8 N CS U U 2
: 42 16:06 C4E 615L155 3330-11.3.22JW.21 9 m560 F .7.2 <1 NN N 6c RO m N CSUU 2
43 16:13 CBE 3 7L155 2795 -9.1.23JW.16 8 m590 #1.0.2 2 NN N 6c RO m N CSUU 2
44 161624C7P N NP165S 2395 -8.0.14JW.07 6 m471 F1.4.3 %2 NN N %3c RO.11 N CS LV U 2
45 Cloud. 121380MKG UMWY Praiv Comm S/81 S 6 Sc U 44-15.4 56-17.4cA HpESFFmCT, 156 1
. 46 163954A1P N NP172 4475-15.5.05JKW.01 /7 m108 F1.1 .3 0O NN N 0 RO O N CSULULU 2
: 47 164042A2P N NP166 5025-16.2.28JUK.2413 m204 F1.2 .3 0 NN N *15¢R0.20 N CS L U 2
42 164136A3P N NP158 5545-17.4.42JW.3815 m207 F1.0 .2 0O NN N X RO.28 N CS U U 2
49 164836B1P N NP178 5335-17.6.11JKW. 1213 m1uS F .7 .2 0 NN N #6e¢ RO.O9 N CS U U 2
SO0 16:149 BIE 411L166 4745-16.1.07JW.0910 m155 F1.5 .4 m NN N 3.4cRO0m N CS U U 2
S1 Cloud3 121380MKG UWY Priv Comm S/81 S b Sc 5 41-14,.5#50%-17 cA HpX6FFmCf 1
52 180754C1iP N NP164 4070-14.7.09JKW.05 8 m204 F1.3 0 1 NN N %3c RO.02 N CS U U 2
S3 18:09 C36 S5S14L171 4730-15.9.13UW.1210 m181 F .9 .2 m NN N 4.3cROm N CSUU 2
5S4 18:14 C4J 2 7L171 4715-15.6.07JL.05 8 m149 F .4 .1 m NN N 2.5¢ROm N CS UU 2
S5 18:18 CS5J 2 SL174 4730-15.5.09JW.1010 mi57 F .8 .1 m NN N ®%4c ROm N CS U U 2
596 18:22 €C6J 1 4L175 4720~15.2.06JK.04 7 m165 F1.2 .2 2 NN N 3.0¢cROm N CS U U 2
S7 18:23 C7D 1 4L172 4710-15.1.12JW.1111 m1b63 F1.5 .4 I NN N 7¢ RO m N CSUU 2
S8 18:25 CB8A 3 8L168 4706-14.8.24JKW.2315 mi183 F1.39 .3 m NN N 12¢cRO N CSUUYy 2

11111111112222222&45333333333344444444445555555555686666686677777777778
1234567890123456789381234567890123456789012354567890123456789012345678301234567890
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TABLE A-4.

THE NEw SUPEXQUCUULED CLUUD bLATA HasE (Continued)

Data Fa1l

Rec.
No.

17:03
17:05
17:08
17:12
17:16
17:17
17123
17:25
17:26
17:28
17:31
17:32
17:36
17:39
17:41
17:145
17:49
17:50

T e ol
DNV UNDPOUIN N AN -

N =
=30

14:18

e No. 19

Card Column No.

e e o e e e e = & W

111.11111122222222223333333,53344494444445555555555666666666677777777778
12345678901234567830123456789012345678801234567890123456789012345678301234567890

BSJ
BGD
B7H
88J
B9J
10J.
114
12J.
13J
146
156.
16J
174

2L166
81164
9169
9L 167
3L172
2L170
4L170
20174
6L170
8L 169
3L173
310L167
3 8Li172
18J 2 5L168
196 310L169
20J.9 3L169
21D 1 3L170
22A 1 4L171

(R VIGUENT R R R AN AR AY

A4 1

144942B1P
14513682P
145312B3P

N NP168
NP163

NP15S9

15:54
15:56
16:00
16:02
16:04
16:06
16:08
16:12
16:13
16:16
16:1/

18:34
18:38
18:39
18:41
18:42
18:44
18:45
18:46
18:48
18:52
18:54
18:56
18:58
19:03

145506B4P

NP165
61166
SL170
6l.172
bL176
SL174
6L168
8L167
4L166
SL166
2L175
313L172

D16
D2J
D3J
D46
DSG
D6G
D7€
086G
DSE
126
134

= RONWNONNONWNZZZ

AlG 412L182
A2G 1 3L174
A3G 2 7L171
A4G SL172
ASG 4L 176
AGG 3L171%
~7G 3L170
A8D SL169
ASD 4110175
106 2 b6L175
116 2 BL172
126 1 4L171
134 3 9L171
14G 1 4L174

1
1
1
1
2

3720-13.8.

3725-13.4.
3710-14.0.,
3705-14.5.
3685-14. 7.
3695-14.6.
3695-14. 6.
3715-14.5.
3705-14.3.
3715-14.1.
3700-14.0.
3705-13.6.
3695-13.9.
3710-14.1.
3740-13.7.
3700-13.3.
3710-12.5.
3705-12.7.
Cloudl 121680clM UWY Priv Comm S/81 5
14:16 A3D 1 4L18411030-20.3.06JW.0410
S5L18311010-20.0.020k.01 7
14:21 ASJ 3110L18611565-20.9.05JW.02 8
Cloud2 121680ciM UWY Priv Comm
5650-13.8.
5165-13.2.
4635-11.7.
4155-10.7.
5500-12.7.
5460-12.8.
5455-12.5.
5450-12.5.
5015-11.8.
4315-11.4,
4970-11.5.
4445-10.6.
4445-10. 7.
4025 -9.8.
-9.6.
Cloud3 121680clM UMWY Priv Comm S5/81 S
153124C1P N NP181 8825~17.1.08UKW. 12190
153224C2P N NP177 8230-16.3.03JK.02 6
15:36 C4A 3 9L178 7970-15.6.01UK. 02 ©6
Cloudt 1219806LL UMY Priv Comm 5/81 550 St

3940

Card (Record) Contents

03JK. 04 9
13JW. 1110
UBJK. 05 8
17JW. 1411
UBJW. 09 9
14JlW. 1410
05Jl. 0910
16JW. 1511
16JW. 1511
17Jk. 1611
06Jl.04 9
15JW. 1610
16Jl. 1411
14UKW.1511
11UKW. 1010
08JKW.09 9
15U, 1b11
04J. 05 7

5781 S
26JM. 2515
27JW.2213
19JK. 1712
03JlW.01 S
34U, 2813
20UK. 1614
10JMW. 1415
13Ud. 1114
22JW. 1913
28UMW. 2412
39JK. 3512
22JW.2212
16UMW. 0612
0/JW.02 8
13UW. 09 9

Cloud?2 121380cLM UWY Praiv Comm 5/81 % 6 Sc

m 94
mz11
m130
mz0S
ml40
m174
m142
mi97
m231
mz247
m 98
m260
m227
n236
m195
m204
m210
mlye
b St
m 60
m 44
m 71
6 St
m134
m190
m1i88
ml/4
me4/
mi17
m /8
m bb
m1/2
m267
m371
m238
m b8
m 76
m207
6 St
m189
miye
m1i40

7595-11.8 X JW.0513 m 39
7610-11.2.050K.1214 m 78

7595-11.2.

7585-11.1

7600-11.4.
7585-11.5.
7600-11.4.
7575-11.3.
7610-11.4.
7595-11.9.
7600-12.3.

1S5JH. 2110
L070W. 0813
13U, 1413
17UW.1913
Z23UW. 2513
11UW. 1311
08JUW. 08 9
17J0W.1913
14UKW. 1915

m103
m by
m127
mi1/5
m228

m159

m200
m173
mi196

7615-12.9.10JKH. 1617 m 69
7615-13.0.06JKW. 0916 m 37
7615-12.2.09JW.0919 m 25
11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567830123456789012345678901234567890

A-31

B<36 U
F3.5

-
(SR »Nb
mwwo»;mm»o

P T B T S )
.

EERE LR LI L EER)

™
.
PR T T T R P S R S S
™

Lol VR
e e e e e
W dUEOUN NG LA QQQQQ*NNHNMﬂNHHmmmq

P R R T S~

CNRBELIOLOVXRRUDONNURRLOOON
A

hwaswunnowwccowmnaa

"

-

Py
<

I T T S I ]

MR TMMTMATOT M et M M M T MMM
~
N
1

VN S N VR W S o

. 430
F2.3 .624
Fz.5 .513
F2.2 .4 m
I%/)8-14.7
F .70 0
F2.0 .7 6
F1.4 .3 m
LL/S U

F2.4 0 m

s

N
1]
3333QIMNNIOI

HPOQPEREWE GG
OO OO

F1.9 0 =™

#45%-15 cA Hp*6FFmCf

NN
NN
Ni
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NH
NN
NN
NN
NN
117
NN
MN
NN

58-13.6¢cP Hc,KWk (S8

NN
NN
NN
NH
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN

N
N.
N
N
N
N
N
N
N
N
N
N
N
N
N
N

g RC
4.8cRL m
2.3cRO m
S.0cRO m
*3c RO.07
%3c RO.09
*Se¢ RO.08
¥4c RO.13
%10cRO m
7.6¢cRO m
%3¢ RO.03
6.5¢cRO m
*¥S5c RO m
6.5¢cRG m
5. 0cROm
#4c RO.0S
N %6c RO.10
N ®2c RO.06
-21 cP He
M <1c ROm
N <1c RO m
N {1lc ROm

N
N
N
N
N
N
N
N
N
A}
N
N
N
N
N

7.6¢RO. 20
7.6cR0.20
6.0cR0O.15
<ic RO.02
7.8cR0O.31
6. 0cRO
7.0cRO
S.0cRO
7.2¢cRO
8.4cRO
2. 0cRD
6.3cR0
5.3cR0
*2c PO, 16
4,3cRO ™

—-ZXTZ TLZZZTZXIZITZZITTZZITIZ

LZIZTZZIXIZLZIIXTLZIZTX~

82-17.1cP Hc,Wk189

NN N %(1cR0O.07? N CS
NN N 0 RO.03 N ¢S
NN N <(1eROD.03 N CS
%3S5%-13 c WkUf2FSmCF
NN N 4.3cROm N €5
NN M 6.8¢cRO.14 N CS
NN M 8.49cROm N (S
NN H S.ScROm N CS
HN M 6.5¢cROm N CS
NN N 7.6¢cRU0.19 N CS
NN N 7,6¢cRO0.25 N €S
HN N S.3cRU W N CS
NN N S.6cROm N €S
NN'N 7.0cROm N CS
NN N 6.7cRO0m N CS
MN N 6.0cR0O.17 N CS
NN N S.0cROCm N CS
NN N 7.0cRO.11 N CS

>

cc

cocCcocccceca

CCCCECCCECCCECCCCUTCC CCCECECECECoCCcaa CaC ceoegeEceacccaaecca

3
CCCCCCCCEECEeT~CaCE CooceECecEaeeEcCacaes Qe Ccocgooacocca

=R NRONNNNNRNRNRONDNONND -

PRRNRNNDNNRNNNNNENONFRRNNNDNONPDNAONNNRND NN

iu‘




- g -

R
N

OWONNU AU O I .

e
(=]

-
E- A EV]

TABLF A-4.
Vata “1le MNo. 20

THE Nt SUMERCUOLED CLUOUD DATA BASC (Continued)

--------------------------- vard Column Mo, -===~c-oc--o- oo e e e e a e
111111111122222222223333353339.544494494444455555555556666656666677777777778
1234567830123456789012.5450789012345678901234567690123456789012345678901234567890

c.
Cloud2 121980LHX UMWY Fraiv Comm 5/81 545 St
19:20 15E O 8L165 8520 -9.3.01UW.1215 m 74
19240016P N NP178 8010 -9.0.03JH.0914 m 61
19243617F N NP182 751S -9.6.07JW.1112 mi30
19250618P N NP179 7105-11.6 0 JW.01 7 m 42
21122 446G 514L177 7575 -9.8.03UK.0410 m b1
21:27 45E 3 9L17S 7570-11.2.06UW.0712 m 93
Cloud3 121980LHX UWY Priv Comm $/81 $40 bt
19264219P N NP170 6035-11.1.06JW.6. 7 mz19
19:27 20A 1 3L164 S5555-10.3.05J1.05 9 m139
19321821P N NP158 5505 -9.1 0 JW.U1 b mi01
19324822P N NP154 5995 -9.3.04JW.04 7 m224
Cloudd4 121980LHX UWY Priv Comm 5/81 S50 St
19344823P N NP153 7930 -8.5.02JW.02 7 mi147
19352424P N NP15S8 8290 -9.2.06JK.0911 mi120

19355425P
19362426P

N NP157
N NP154

19:47 276G 1 3L184

19:48 280

1 3t177

19:52 29E1748L176

8745-10.2.
9270-11.3.
8590-10.0.
8540-10.4.
8460-11.7.

13J. 2014
12JW. 2816
07JW.1513
07JW.1611
09Ju. 0911

mi41
mizoe
miz22
m193
mi16

Cloud4al121980DHT UNWY Priv Lomm S5/81 $38 bt
20:21 30D 3 8L190 8550-11.6.09JW. 0611 m 97
20:23 31E 514L184 8535-11.1.03JK. 0510 m 91
20353033P N NP208 9330-10.9.14JwW.1112 m113
20361834P N NP201 9030-10.4.06JW. 0612 m 81
20:38 35E 411L182 8505-10.5 0 JW.0410 m /8
20:53 40D1337L175 8525 -9.56.01JW.0913 m 67
CloudS 121980AK0 UWY Priv Comm 5/81 S44 St
21414247P N NP166 7100-10.56.01UW.01 6 m 67
21422448P N NP168 7605-11.5.03Jd.0510 m 82
21425449P N NP171 7930-11.9.05JW.0713 m S4
Cloud6 121980AKO0O UMWY Priv Comm 5/81 S50 St
21464850P N NP202 7880-12.8.:8JW.2215 mi38
21:47 5161133L179 7580-12.0.10UW. 1717 m123
21:52 S52A 618L172 7635-13.2.03JW.0814 m 63
Cloud7 121980CYS UMWY Friv Comm S5/81 558 St
22:07 S3E 4 9L1S58 7265-135.6 0 JW. U412 m 47
22140056P N NP162 6280-13.0.03JW.03 7 m167
221424S7P N NP156 6840-14.2.11JW.1311 mi8s8
22150058P N NP16S5 7240-14.8.14JW.1812 m221
Cloudl 122380CDR UWY Priv Comm 5/81 Su1 St
20:45 C1G 2 5L162 5350 -6.6.11JW.1/14 m108
20:47 C2A 512L158 5100 -/.9.15JW.18149 mi11g
210012D1P N NP181 5650 -4.1.04JW.08 9 m108
21:00 D3E 412L164 5250 -7.4.15JW.1715 mxS0
21:05 SOE 2 7L166 5000 -8.2.14JK.1415 m*x30
21:07 D4E 2 S5L162 4835-10.1.12JW.1212 mi159
210948D5SP N NP162 4270-10.7.04UW.U6 7 m265
211006D6P N NP164 3945 -9.Y.05JW.035 6 m207
21120607P N NP150 3910 -9.5 0 JW.01 3 m 9V
211224D8P N NP157 4280 -9.9.12JUW.11 7 m506
21124209P N NP151 5000 -8.8.15JW.1915 m105
21130610P N Np150 5560 -5.4.07JW.1214 m 89

1111111111222222222233333353334444444444555555555566666666667777777777

Card (Record) Contents
C 7¢2-10.1>86 U c

F7.4 .1 m
F4.3 .120
F9.4 .425
F7.3 .327
F3.0 0
F1.5 ¢
8 55-1
Fl1.1

N

WNOXUNGTSONMEONNGE NEOSwSNSEONNHLLSEND N
]
-

.

[y
e e A e

- =N
e o oo
)
. s
~

LCHDUTOUOHOUOOCODENRNHHBWHRFPROCOORDOXOOMKC

. .

“ v e .
'™

WD N

e = ¢ o Tie o s Tie 2 ST o
¥
™

|
[
)

.

=ANNN S
N

[
.

N W

MMM A AN MM NATOMMMNO T NINO T TN T NACATAMNATTOTNT T
fy

=N
s s a0 phpbe e

QUL WDN

n
=N
SURPAEMRNYEZIFTCITINNUNIUIIFPUOCOWIIWNI I LI ORUNONROOI »uT I

OO OO COOOO |

mm
[
.

.30

WkUf2FSmCF

94

NN N 6.6cROm N CS U U
MN N %6 cRO.15 N CS U U
NN N <3 cRO.18 N CS U U
NN N <1 crRO.0b N CS U U
NH N 3.49cROm N CS U U
NN N 6.0¢RO.09 N (S U U
61-11.1c WkUFf2FSmCT

NN N <1 cRC.0Z N CS U U
NN N <1 cRO.06 N (S U U
NNN 0 RDOO N CSUUY
NN N 0 RO.01 N CS UU
94-11.4¢c WkUf2FSmCf,Srl
NN N 0 cRO.03 N CSUWU
NN N %<2cR0.11 N CS U U
NN N #8 e¢RO.22 N CS U U
NN N ®10cRU.28 N CS Y U
NN N 6.6¢cR0.09 N CS U U
NN N BcROm N CSUWU
NN N 4.5¢RO0m N C£S-U U
93-11.9c WkUF3IFSmMCF,Sel
NN N 2.S¢cROm N CS U WU
NN N 3.5¢ROm N CS U U
NN N %7 cRO.14 N CS L U
NN N %6 cRO.07 N €CS U U
NN N 1.3cROm N CSUWU
NN N S.0cROm N CS U WU
80-11.8c WkUTt2FSmCF ,Srl
NN N 0 cRO.01 N CSS- U

NN N U ROUO.03 N+ CSS- U
NN N U RO.07 N CSS- U
79-12.8c

NN N *¥14cRO0.17 N CS U U
NN N 7.0cROm N CS U U
NN NS.6eROm N CS UWU

93

80

RPN N DN -

2
2
2

Wkyf2romCf ,Sr1791

2

73-14.8c WkUF2FSmCT ,Sr1731
NN N 3.8¢cROm N CS UU
NH N U cRO 0O N CSS-U
NN N %6 cRO.05 N CSS- U

NN N %7 cRO.07 N €SS- U
56 -S5.4cP 0OSmCT,Wk145,157

NN N 7.ScRum N CS U WU
NN N 8.0cROm N CS U U
NN N <1 cRO.04 N CS U U
NN N 8.0cRUO.19 N CS U U
NN N 7.5¢R0.17 N CS U VU
NN N 7.0cRO.18 N CS U U
NN N <1 cRO.01 N CS VU U
NN N <1 cRD O N CSU U
NNN U RODODOD N CSU U
NN N U RG.09 N CSU U
NN N %6 cRO.17 N CS U U
NNN U RO.21 N CS U U

R RV VIV VR VE VR VIV Sl VI VR VY M

8
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THBLE A 4,

bostas F1le No. 21

--------------------------- tard Lolumn No.
11112222222222333383333.544444444445555555555666666666677777777778
6789012345678901234507890123456/890123456789012345678901234567890

[~
-
[hNE
W
s
U -

123456789
Rec.
No.
Cloud! 010/73iclM UWY Priv Comm 5/81 S
14:02 A16G 1 3L182 3975-19.4.11JW.0bl0
14:03 A2D 2 5L173 4010-19.5.11JKW.0810
14:05 A3E 1 3L16S 4045-12.9.06JW.06 S
140754ASP N NP155S 4450-c¢V.8.104W. 1312
140830A6F N NP154 S5025-22.2.15JUKW. 1914
140854A7P H NP152 5420-23.1.16JW.1814
14:15 B1E 2 4L171 5240-23.1.17JK.1514
14:17 B20 717L159 5025-21.8.
14:24 B3H 720L160 5010-21.6b.
14:31 B4J 2 SL1S9 4980-22.1.
14:33 BSJ 2 6L162 5025-22.4.12JW,1510
14:36 B6J.7 21163 5020-~22.0.24JW.2211
14:38 B7J.6 20L164 5055-22.4.120M.13511
14:39 B8A 718L161 5015-22.4.13JW.1212
Cloud2 C1478tclM UWY Priv Comm 5/81
15:47 C1J.6 2L157 2835-20.3.07JW.0b
16:14 C2A.6 1L14S 2825-15.6.04JW. 01
Cloudd4 010781clM UWY Priv Comm S/ul
16:30 D16 4121175 3830-20.3.08JW.07
16:34 D2A 620L168 3885-20./.100W. 09
CloudS 010731cl™M UWY Prav Comm S/81
16:44 £1J.5 2L192 4520-22.5.13JW. 11
16:45 E2J.5 2L190 4520-22.2.07JW.03
16:47 E3J4 3L187 450%-22.1.18JW.15
16:49 £4J.7 20183 4520-21.7.083K.10
16:52 ESJ.7 2L180 4515-21.4.0/7JW. 09
15:53 E6J 3L178 4520-21.3.09JKW. 10
16:59 E£E7A.6 21172 4510-20.1.070K.08
17:04 F10D 51227 5780-¢5.0.03UW.03
17:05 F24a SLz28 5860-24.6.11JW.1111
CloudA 010331clM UWY Priv Comm 5/81 S

10Jw. 1212
09Jl. 1110

HOWRLNUI G -

PPV VOUL ALY SNV~

LR R SRR ¥ Y ¥,

133806A1P
133900A2P
133948A3P
134048A4P
1341 24ASP
13:57 A6J.
14:00 A7J

NP164
NP159
NP161
NP159
NP15S
2L176
3L 164

Lol > i v o > 4

4430-17.0.
4945-18.1.
5450-19.0.
5965-20.3.
6380-21.3.
6335-20.9.
6290-21.2.

06JUM. 0/ 8
04JW.08 9
06UW. 07 o
264K, 2511
420, 3412
14U0W. 1410
25JW. 2210

14:02 ABE 513L163
14:06 ASD 718L161
14:14 106 3 7L162
14:16 114 2 5L167
14:20 1242 6L166
14:22 13J 2 7L166
14:25 14E 2 6L166
14:27 154 2 40173
14:30 16J 1 3L166
14:33 17A.7 2L165

6280-20.9.35J1.2911
5830-19.7.30JH.2811
5820~19.9.17JW. 1610
5630-19.7.06UH. V6
5290-18.8.05JW. 08
5290-18.5.12Ju.11
5275-18.4.19JW. 15
4845-17.4.210W.17
4760-17.2.16JW. 13
4765-17.2.03J4.08

CloudB 010881clM UWY Praiv Comm S5/81
1 3L167 4220-15.8.22JW.15
5 1L168 3745-14.7.25UK.18
8 20170 3720-14.7.21JM.13
S 20177 3120-13.4.21JW,.11
1 3L169 2760-12.5.21J4M.12

14:55
14.:57
14:58
15:15
15217

B1J
B2J.
B3A.
B4G .
BSA

BRPVRUNOELOX WY

b St
m103
mi39
mi28
mi3o
mi41
miiy
mi08

13K, 1413m 120

mi23
misy
m222
m287
mi’7b
mi12
6 Sc
m384
m267
6 5t
m301
m390
b Sc
m312
m213
m364
ma264
m2s/
m261
m203
m 89
mi54
6 be
m297
m183
m186
m318
m350
m1388
m370
m4is
m418
m327
ml/o
m291
m399
m370
mn376
n321
m381
o Sc
mJi8sS
m457
m410
m442
m532

Card (Record) Lontents

THE NLW SUPENCULLED CLUUD DATA BASE (Conttinued)

C 36-18.5 55-23.3cA U, i55
F8.43.6 m NN n %4 cRO m N
FS5./72.9 m NN N 4 cROm N
F7.63.m HN N 3 cRG m N
F18 S5.413 NN N 54 cRO.09 N
FY9.33.4 2 NN N %4 cRO.14 N
£2.5 .6 0 NN N %4 cRU.14 N
P2.2 .8 m NN N 3 cROm N
FH.42.7 m NN N X RO m N
Fi11 3.8 m NN N X RO m N
£F25 5.9 m NN N X RO m N
F35 7.4 m NN N %4 cmm N
F43 8.5893 NN N X RO m N
F28 5.439 NN N X RODO.13 N
Fi18 4.8 m NN N X RO m N
8 u u 29-20.6ca U
F2.81.3 7 NN N U RO.0¢4 N
F12 3.027 NN N 0 RO.03 W
v U U 43-22.5cA U,pCio0
F16 4.4 m NN N 23 cRO m N
FB8.02.6 m NN N #2 cm N N
g U u U U ecA U
Fz.4 .6 6 NN N U RO.10 N
F2.86 8 5 NN N U RO.06 N
F6.41.516 NN N X RO.12 N
F4.9 0 8 NN K X RO.04 N
F11 0 22 NN N X R.06 N
F17 0 30 NN N X RO m N
24 0 82 NN N U RO.06 M
F4.4 0 9 NN N U RO m N
F19 0 20 NN N U RO m M
B 44-17.0 64-21.3¢cA U, 164
F2.91.4 0 NN N X RO.O03 N
F1.91.0 0 NN N X RO.04 N
F18 4.4 I NN N X RO.06 N
$F2.21.2 t NN N X RO.19 N
F1.1 .2 1 NN N X RO.35 N
t .8 1<t NN N U RO.09 N
F1.9 .6 I NN N X RO.20 N
F4.01.7 m NN N X RO m N
Fe. 31,9 m NN N X RO wm N
F7.32. 9 m NN N X ROm™ N
F8.93.226 NN N X RO m N
F11 4. S m NH N X RO m N
F13 S.4 m NN N X R2m N
F12 X m NN N X ROm N
F11 X m NN N X ROm N
F19 X m NN N X ROm N
F1B X m NN N X ROm N
i4W27 U >43 U cA U,pCiLD
F18 X 91 NN N X RO m N
F11 X 68 NN N X RO m N
FI16 X 95 HHN H X RO.16 M
Fi14 X S4 NN M X RO.16 N
F10 X 36 KN N X RO.15 MW

cS
CS
€S
cs

CCCCC QCaQea

CC CCeCecEat €L Co CoeoacQocooaccc

COCQCC CQoEoeEaaoaoaceoacc

.

s o canhe ot L —‘.—Amvixgﬂd

o e e e e e m m e e o s o — =~ o e e

MNP ANRNNNNDNNNNONONNNNHBNRNNNNRNRONNERNNMNNFINNONNNDNNNN NN RN -

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678301234567890123456789012345678901234567890
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Fec.
No.

TaBLE A-4.

THE NEW SUPERLULOLED CLOUD UATA BASE (Continued)

bata File No. 22

Card Column No.

111111111122222222223333330030444944444445555555555666666666677777777778
123456789301234567890123456/89012345678901234567890123456789012345678901234567890

-
OWONNU LGP

[
—

16:10
16:13
16:16
16:31
16 16:37

et e
U adn

C1G.6 2L158
€2J.8 21153
C3J 1 3L156
Ca4J.9 2L154
C6J.5 1L18S

Card (Record) Contents

3510-19.4.06JM. 05
3555-18.8.06Ju. 05
3560-18.3.060l. 05
3560-17.9.12JuW.1010
3655-18.4.15JW.1312

X~V TSN

17 Cloud3 011181elM UWY Prav Comm S/81 S

12 16:43 D1J

19 16:46 D2J.
20 16:57 D3J.

21 16:59 D5J

22 17:07 D6U.
23 17:09 D7J.
24 17:12 D8J.
10J.
26 Cloudl 011281clM UMWY Priv Lomm S/81

25 17:17

27 200330A1LP
28 20:04 A3J
29 204736D1P
30 204806D2P

1 3L165
S5 1L167
7 2L165

2 S5L170 45

6 2L161
C 2L158
9 21158
6 1L145

N NP190
616L 165
N NP149
N NP154

31 20:48 U4EL1028L164

32 Cloudia011281clLM UWY Priv Comm S/&H1
BiJ.
B2J.

33 20:10
34 20:11
35 20:39 C1J

365 20:42 C2J.
37 20:43 C3E.

38 204506C4P
39 204542C5P

40 Cloudib01128I1MKG UWY Priv Comm S/u1
41 20:58 D3G.9 2L163 2585 -9.9.17JW.1S

7 2L161
9 21161
2 5L173
S 21163
8 2L162
N NP156
N NP163

4150-19.4 0bJW. 0711
4125-19.2.150W. 1511
4545-20.2.09JHM.0911
55-20.6.12JW.0910
4545-19.9.16JK.1512
4530-20.0.12Jw.1011
4580-20.1.22JW.1712
4500-20.1.15JW. 1011

3400-12.2.32JW.¢27
2915-12.0.18JKW.17
1870 -9.2.02J4.05
2475-106.5.16JM.15
2960-11.0.31JW. 21

2975-11.0.12JW. 0¥
2965-10.5.07JK.07
2940-10.7.17JMW.12
2945-10.9.15JW.10
2930-10.8.13JW. 0y
2400-10.7.16JW.14
1770 -9.3.02JW.05

CUOUENEOLRFUVNESNNOOU

42 20:59 D6E 411L159 2555 -9.7.24UKW.2310
43 210412D7P N NP162 1915 -8.5.17JW.09 8

44 210436D8P N NP167 1425

-7.5.06UM.03 S

4S5 Cloud2b011281LAN UWY Priv Comm 5/81 S

46 21:26 G4H
47 21:31 OSE
48 2134426G6P
49 214136HLP
SG 214154H2P
S1 214236H3P
52 214306H4P
53 214336HSP
54 214412H6P
55 214442H7P
56 214512H8P
57 2145S36H9P

615L153
7L163
NP169
NP151
NP1S1
NP161
NP1S5
NP159
NP1G4
NP162
NP167
NP148

ZIZZIZIZZIZN

2900-10.4.16JKW. 1913
2920-10.6.13JW.1511
2445-11.3.08JK.07 8
2230-12.9.02JK.09 4
2705-106.4.13JW. 2013
3240-11.0.10UK.02 S
3780-11.8.11JK.08 8
4230-11.7.10UW.1011
4780-12.0.14UK. 1510
5205-12.1.20JW.¢617
5480-12.7.26JW.3018
6090-12.5.07UW. 0717

GCloudC 010881iclmM UMWY Priv Comm S/81 S 6 Sc
155906C1I{P N NP164 S50406-1/.3.18JW.13 9
155830C2F N NP153 5560-18.5.21Jl.2510
15:59 C3A | 4L169 5810-19.2.22J4, 1610
Cloudl 011181ctM UWY Priv Comm 5/81
14:17 A16G 1 3L169 3540-19.4.11.JK.08
14:18 A2G 1 4L167 3535-19.8.08Ju.07
14:20 A3J 1 3L165 3525-19.9.11JM.09
142606B1P N NP175 2870-19.2.0bJW. 04
1427188B2P N NP175 2110-18.1 0 Ju.01
Cloud2 011181clM UWY Priv Comm S5/81

m344
m480
m303
6 S5t
m419
m316
m405
ms1d
mizae
6 St
mz213
m293
m152
m166
m180
6 L1
mi1d
m169
m100
mi4z
m150
mi24
mi73
mi31
b ut
mu35
m692
m278
mb 78
mb4/
6 Sc
m350
m24/
m353
m422
m347
m/36
m466
6 St
m337
mS505
m405
m384
8 St
ml76
m207
m254
mii2
mi82
m242
m336
m135
» 70
m 99
m 37
m 31

1 48-16.6>58 U cA U,pCILD 1
Fe2 12 S1 NN N X RC.17 N ¢SS+ U 2
F20 5.230 NN N X RDO.20 N CSS U2
F15 3.9 m NN N X RO m N €55 U2
I%20-18.1>356 U cA U,WkiIS5S8,pCILD 1
F12 4.0%5 NN N X6 cROm N CS5S5- U 2
F9.22.4%5 NN N %6 cROm N (S5 Uz
F7.42.2 m NN N X RO m N CSS u 2
b .30 1 NNN ¢ RO.02 N CSU U2
fF .o U ONNN 0 RODO N CSU U2
[ 24%-18 36 *¥19 cA U,pCliLD 1
t14 4.1 3 NN N U KO m N CSS U2
to.%2.5 S NN N U RUm N CSS U2
t20 6.3 8 NN N U ROm N CSS U2
F16 S.3 8 NN N U RO m N €SS U2
F15 4.810 NN N U RO m MW uSS U2
{%41-19.3%606 U cA U 1
+26 9.013 NN N %4 cROm N CSS+ U 2
F19 6.6 B8 NN N U RO m N CSS U2
F18 6.8 6 NN N U RO m N CSS U 2
F16 S.3 m NN N X RO m N CSS U2
F20 6.611 NN N %7 cRO m N (CSS v 2
FeS /7.813 NN N X ROm N CSS 2
F24 7.214 NN N %6 cRO m N CSS U2
F11 4.2 8 NN N U ROm N €S5S U2
v 17 -8.8 36-11.0cP Le,lcgSIGMET, 1351
F .1 0 0 NNN 2 cRO.21 N CS U U 2
P .10 UNNNG6.8CROMmM N CSU U2
t 0 0 O0ONNNO cRO.0L N CSU U2
F 0O 0 O NNMNZ®X cRO.1Z N CS U U 2
F1.0 .3 m NN N 7.5¢RO0m N CS U U2
I 17 -8.8 30-11.0cP Le, Sri30 1
F .10 0 NN N X3 cRO.10N CS U U2
F O 0O ONNNW® cROMm N CSU U2
F .10 UNNNB.SeROm N CS U U2
F 0O 0 0 NNN X cRO.10 N CS U U 2
F .1 0 ONNNX3cROm N CSU U2
F .20 ONNNU cRO.11 N CS U U 2
F U 0 0ONNNU ¢cRO.03 N CSU U2
C 14 -7.5%40 U cP Le, lcg SIGMET 1
F3.11.038 NN N 6.0cR0O.13 N (€SS- U 2
+11 2.7 » NN N 7.5ckO0m N €SS- U 2
Fz.0 .332 /N N U cRO.17 N €£S%- Uy 2
F1.0 .2 3 NN NU cRO.06 N CS U U 2
L 22-12.3 63-12.9cP Le,Wkl122,WkI63 1
F1$ 2ZmMNNN 7.3cROm N €S U U 2
F2.0 .1 m NN N S.S¢cROm N CS U U2
F4.4 .344 NN N (1cRU 11 N CS YU U2
F1.8 .2 8 NN N cRO 0 N CS U U2
F1.8 .114 NN N 13 cRG.18 N CS U U 2
F1.7 .1 2 NN N %3 cRO.07 N CS U Uy 2
F2.6 .1 9 NN N %3 ¢cRO.06 N CS U U 2
1.4 .1 72 NN N %3 cRO.06 N CS U U 2
F2.8 .120 NN N %7 eRO.13 N CS U U 2
F9.5 .251 NN N %10cR0.23 N CS U U 2
Fi7 0 83 NN N ®15¢cR0.26 N CS U U 2
F28 0 99 NN N %3 ¢RO.1S N CS U U 2

11111111112222222222333333333344444444445555555555666666666677777777778

12345678901234567890123456783012345678901234567890123456789012345678901234567890
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TABLE A-4. THE NtW SUPERCUULED LLUUD UATA BASE (Comtinued)

Data Fi1le No. 23

--------------------------- Card Column NO. -~ -emom e o — e s m v - v — 2 m
111111111122222222223333333333444444444455555555556666666666777777777178
12345678901234567890123456783012345678901234567890123456733012345678901234567890
Rec.
No. (ard (Record) Lontents

1 Cloud1c011281MKG UWY Priv Comm $5/81 S 65tScB 17 -7.7 47-13.8cP Le, Srl45 1
2 210636E1P N NP150 1695 -7.7.03UW.03 6 m271 F1.2 .2 6 NN N U cRO.01 N CS U U 2
3 210712E2P N NP152 2375 -9.0.08UW.06 8 m248 F2.41.728 NN N =®{icR0O.06 N CSS- U 2
4 210736E3P N NP151 2940-10.4.17JW. 156 9 m435 F1.81.122 H¥N N %7 cRO.13I N (SS- U 2
S 210800E4P N NP156 3405-11.3.34J0W.2410 m925 F3.3 .921 NN N %7 cRO.24 N CSS- U 2
6 210824ESP N NP1S6 3905-12.2.43JW.3010 mS83 £5.12.151 NN N =I0cRO.32 N CSS u 2
7 210854E6P N NP159 4420-13.3.62JW. 35811 mS599 F1.2 .2 0 NN N ®%10cRO.45 N CS U U 2
8 211248F1P N NP177 4715-13.8.58JW.3712 m40/ +2.7 .317 NN N %1ScRO.41 N CS U U 2
9 211318F2P N NP173 4155-13.0.39JW. 2911 miBb F44 2.9550 NH N X cRO.28 N CSS U2
10 211342F3P N NP170 3715-12.1.30J0W.2211 m343 F14 1.494 NN N X RO.23 N CSS- U 2
11 211412F4P N NP166 3210-11.1.18JUW. 1410 m256 F7.91.459 NN N X RO.13 N CSS- U 2
12 21:14 F6J.7 2L154 2880-10.4.050W. 05 9 m117 F10 1.6 m BN N U RO m N CSS5- U 2
13 21:16 F7A 1 3L149 2885-10.2.12JW. 1510 m249 F30 1.499 NN N =6 cRO m N C(C58- U 2
14 21:59 14D 1 4L169 4030-12.6.070KW.05 9 miclb F4.11.0 m NN N *3 ckO m N CSS- U 2
15 22:00 156G 2 6L162 3950-12.4.15JKW.1511 m224 FS.41.3 m NN M 6.0cRO m N (CSS- U 2
16 22:02 I6E 5121164 3985-12.4.220W. 2011 m298 F6.51.8 m NN N B.0cRO m N CSS5- U 2
17 22074817P N NP170 3410-11.3.31JW.2711 ms8b F3.51.233 NN N #7 cRO.30 N (CSS- U 2
18 22081218P N NP167 2875-10.6.24UW. 2011 mz2Yyg 2.2 639 NN N %6 cRO.22 N (SS5- U 2
19 22:08 10€ 2 SL142 2530 -9,.8.24JK.1910 m354 F1.3 .2 »m BN N 72.0cROC m N CS U U 2
20 22112413P N HP151 1820 -8.3.08JW.04 / m269 F .9 .2 7 BN N <1 cRO.04 N CS U U 2
21 Cloud2a011281LAN UWY Priv Comm S5/81 S B St C%20 Uy $5-~11.2cP Le, 155, wWkl14S 1t
22 21:23 GID.7 20159 2935-10.1.040W.05 7 m213 F11 .299 NN N %6 cRO.08 H CS U U 2
23 21:24 626.6 2L158 2925-10,2.100W,. 0910 m162 F31 .399 NN N 6.0cRO.16 N CS5 U U 2
24 21:25 63G.92 2L156 29¢5-10.3.08JW.0811 m108 F33 .299 KN N %6 cRO.13 N CS U U 2
25 21560011P N NP160 5450-11.2.06UW. 0817 m 31 F1.1 0 O NN N %4 cRO.09 N CS U U 2
26 21563012P N NP164 4970-11.5.095UW. 04918 m 29 F 0 0 O NN N ®¢ cRO.10 N CS U U 2
27 215700I3P N NP164 4455-13.0.10UW. 1013 m Sb F1.0 0 0 NN N %4 cRO.13 N CS U U 2
28 Cloud! 011481MKG UwWY Priv Comm S/81 S bStScB 4&-10.4 65-13.0cP U, 165 1
29 203736A1P N NP148 4845-10.5 0 UW.01 S m 6/ F2.2 .4« 4 NN N C cRO 0O NCSVUU 2
30 203806A2P N NP159 5370-11.4.11JW.0912 m106 F2.1 .3 6 NN N %6 cRO.10 N CS U U 2
31 203830A3P N NP156 5910-12.4.16J.1615 m» 80 F1.6 .3 0 NN N ¥& cR0O.15 N CS U U 2
32 203848A4P N NPI5S 6260-13.2.18JW. 1915 mivZ F1.4 .1 0 NN N U cRO.18 N CS UL U 2
33 Cloud2 011481MKG UKY Priv Comm /81 5 & bt C 38 -8.6 65-12.2¢cP U, 165 1
34 213142B1P N NP15S3 6420-13.3.24JW.2213 m201 F1.9 .3 0 NN N 29 cRO.25 N CS U U 2
35 213236B2P N NP154 5940-12.7.16JW.1612 m174 F3.3 .511 NN N %7 cRO.17 N CS‘U U 2
36 213324B3P N NP146 5470-11.7.16UW.1311 m220 F2.2 .5 S NN N %6 cRO.14 N CS L U 2
37 213424B4P N NP151 4960-11.1.13JW. 1210 m257 F3.1 .916 NN N =5 cRO.11 N CS U U 2
38 2135248B5P N NP151 4455-10.0.09JW.07 8 m229 F3.3 .613 NN N %3 cR0O.03 N CS U U 2
33 213642B6P N NP149 3850 -9.1.02JW.01 S m169 F2.5 .4 I NN N O cRO 0 NCSUU 2
40 21:40 CoD 412L 165 6085-13.1.220W.1b11 m245 F1.6 .3 m NM N 6.8cR0O m NLSuu 2
41 21:44 C76 821L 168 6095-12.7.34JW.2814 m21/7 FI.0 .4 m NN N 3. ScRO m NCSUU 2
42 Cloud3 011481MKG UWY Priv Comm 5/81 S © St L 53-10.8 65¥-14¢ cP U, 165 1
43 2z2:17 D1G.6 2L177 6045-12.8 0 JW.02 6 m128 F .4 6 2 NN N U cRO.01 N CS U U 2
44 22:18 D2D 928L180 6045-12.7 0 UW. 06 7 m278 F .9 .1 m NN N %3 cRO m NCSUU 2
45 22:27 D3E 1 3L187 5965-12.2.02UW.09 9 mz26/7 F1.1 .2 4 NN N x4 cRU X NCSUU 2
46 222912E1P N NP180 5315-10.8.01UKW.02 7 m125 F .6 .2 4 NN N <1 cRO.01 N CS U U 2
47 222930E2P N NP161 S5840-12,0.03UW.05 7 m295 F .7 .1 0 N N <1 cR0O.02 N CS U U 2
48 2229S4E3P N NP1SS 6335-13.1.13UW. 1710 m29/7 F1.4 .1 7 NN N U cRO.12 N CS U U 2
49 Cloudl 011681clM UWY Priv Comm S/81 S 6 Sc [ 19 -8.1 2% -8.4¢cP U 1
S0 13:50 A1A.9 21162 2015 -8.6.05JW.04 b m362 F .21.4 G NN N »0 cRO.08 N CSS- U 2
51 Cloud2 011681c¢clM UWY Priv Comm 5/81 b 6 St 1113~-26.4118-27.5¢cP U,111i8 1
52 14:21 B1J.8 2L.15411575-27.1.02JUW.03 6 m246 F1.91.1 3 NN N %0 cRO.0t N CSS- U 2
S3I 14:22 B2J.9 31.17611740-27.0.03JUWN.02 6 m152 F .5 0 1 NN N %0 ¢cRO.02 N CS U U 2
S4 14:24 B3A 1 40L19111640-27.2.05JW.02 b Mm1/3 F1.7 .3 m NN N %0 cRO.0Z2 N CS U J 2
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TABLE A-4.

THE NEW SUPERCUOLED CLOUD DATA BASE (Continued)

Data Fi1i

e No. 24

Card Column No.

113301311111222222222233333333334449944444455555555556666606L66677777777778
123456738901234567820123456789012345678901234567890123456783012345678901234567890
Rec.

Card (Kecord) Contents

Cloud3d 011681icl™M UWY Priv Comm 5/81 S 6 St B 38-12.0 71-19.2c¢P U,Wkl171
145212C1P N NP162 7015-19.0.44UW. 3110 m545 F10 13 13 NN N *10cRO.28 N
145324C2P N NP158 6510-16.1.26JW.18 9 m449 F12 15 1 NN N %5 cRO.18 N
145418C3P N NP157 6045-17.0.12JW.0/7 7 m334 F23 13 7 NN N U cRkRO.07 N
145548C4P N NP155S 5565-15.8.03JW.02 6 mldb F6.310 1 NN N %0 cRO.02 N
14:56 _SE 1 4L159 4845-14.0.09JW.12 8 m381 F4.82.5 m NN N %4 cROm N
145854CoP N NP166 4435-13,2.09JW.14 8 m499 F7.13.8 3 NN N U cRO.13 N
150006C /P NP156 3780-11.9.08JW. 1V & m/22 F7.61.4 4 NN N U ckRO.11 N
Cloud4 011681CLN UWY Priv Comm 5/81 S b ¢ | U u 4 U cP U
15:22 E1J.5 1L149 3455-10.8.200W.149 7/ mb22 +t8.61.8 m NN N U ckU m N
16:00 6G1U.8 2L157 3215-11.7 0 JW.04 b m371 + 0 1.7 0 NN N U cRUO.03 N
CloudS 011681iclM UWY Priv Comm S5/H1 & 6 St B 58-15.6 74-19.1cP U,nol
152736F 1P N NP15S2 5865-15.6 0 JW.03 8 m 76 F40 9.630 NN N U cRO.04 N
152836F2P N NP154 6365-16.9.48UW.0bl1l1 md484 FS1 8,124 NN N %8 cR0O.38 N
152936F3P N NP156 6830-18.5.07JW. 0610 m135 f42 15 40 NN N U cKkD.06 N
153036F4P N NP151 7345-19.2.07JW.10 8 m330 F .92.5 S NN N U ck0.06 N
Cloudt 013081GLD UWY Priv Comm 5/81 934 Sc B<36 U S3SrV  cP Hp,S5ri153
17:50 A1J 1 3L169 5170 -9.8.15JKW.2114 m133 F .2 0 0 NN N =9 cRO.Z20 N
17:57 A2J.7 2L172 5180 -9.6.200W.2113 m173 F .2 .1 0 NN N !IOCRO 19 N
18:00 A3J.7 2L176 S240 -8.2.100.08 B meuvz2 F .1 0 0 NN N cRO.07 N
180206A4P N NP181 4870 -9.3.21JW.2015 milb + .5 .4 0 NN N 18 cRO N N
180236ASP N NP182 4490 -9.9.27JW.2012 mZ2b F1.7 .1 7 NN N =28 ¢cRU.23 N
180254A6P N NP183 4060 -9.93.20JK.1411 m197 F2.4 .427 NN N %6 cRU.1IS N
180330A7P N NP169 3665 -9.3.03JuW.06 8 mig2 F2.5 .733 NN N %4 cRO.05 N
180424A8P N NP162 4225 -9.4.16JW. 14910 m271 F3.8 .824 NN N =6 cRU.13 N
180454A9P N NP162 4725 -9.9.21JW.2112 m253 F2.0 .2 8 NN N %7 cRO.22 N
18053010P N NP160 5145 -9.6.22JW.2515 m137 ¥1.2 0 0 NN N %7 ¢cR0O.25 N
18:05 11J.9 6L173 5190 -9.6.25JW.251D m145 F .9 0 <1 NN N 9.0cR0.24 N
18:08 12J 1 3L164 S160 ~8.7.15JW. 1914 m134 F .0 0 O NN N 7.5¢R0.17 N
18:10 BiD 2 5L162 S185 ~-9.3.16JW. 2014 m136 F .5 0 0 NN N 8.0cRO m N
18:12 B2D.7 2L166 5190 ~8.1.06JW.0811 mi11 F 0 O O NN N %5 cRU m N
18:13 B3G 514L 164 $S190 ~-93.8.19UW.201b m102 F .6 0 <1 NN N 8.5¢RO m N
18:17 B4J 2 7L166 5185 ~3.9.29JW.2915 m176 F .8 0 m NN N S.0cRO m N
18:21 C1J 1 3L163 5185 -9.1.17UKW.2815 m162 F .4 0 <1 NN N %8 cRO.22 N
18:22 C2A 2 BL163 5185 ~8.7.13JW.2115 m10/7 F .4 0 o NN N 8.S5ScRO m N
18:27 C3D 2 70170 5190 ~7.4.15JW.1713 m126 F .3 0 0 NN N 8.0cRO X N
18:30 C4G 1 4L168 5185 -8.3.21JW.2314 m152 F .b 0 <1 NN N S.0cR0O X N
18:31 €SA 2 6L168 5185 -8.4.25JK.2613 m213 F1.4 0 <1 NN N 9.5¢R0 X N
Cloud2 013081GCK UWY Praiv Comm S/81 5275t5cB 28 -6.5%49 -8.2cP Hp,Sri47
18:46 D1J 3 9L183 4670 -8.2.17JW.1913 mi184 F .5 .1<1 NN N 7.5¢RU X N
18:55 D3E 412L 164 4330 -8.8.20JW.2612 m2b3 F .7 0 <1 NN N 7.5¢cR0O X N
19001 D4P N NP172 3760 -8.4.200W.2010 m361 F1.1 .1 2 NN N %7 cRO X N
130048DSP N NP167 3230 -7.4.12JW.13 9 m362 F1.7 .2 4 NN N %5 cRO X N
190136DEP N NP1SS 2750 -6.5 0 JW.03 2@ mi11l F2.0 .212 NN N %3 cRO X N
190154D07P N NP147 3215 -7.3.07JW.13 9 m3b/ F2.9 .314 NN N U cRO X N
190212D08P N NP141 3710 -8.3.120W.2111 ms08 F1.7 .117 NN N %7 cRO X N
190242D9P N NP148 4240 -9.1.200u.3012 m338 F1.1 0 S NN N %7 cRO X N
19:04 118 3 9L166 4680 -7.9.20JW.2412 m2a8 F .3 0 0 NN N 7.5¢cRO X N
19:08 12A S13L158 4S80 -7.9.200W.2713 m217 F .7 0 mNNN 7.5¢R0O X N

CCECCCCCECCC CecQueooaococcccca

CCCCCCCCCE CCEECCCCCCCECeCCCZIOCCCl QGCQCE CC cocaocaoco

NN NRNNRNNONSNDNRNNERON RN N -

111111111122222222223333333333444494444445555555555666666666677777777778
12345678901234567890123456783012545678901234567890123456783012345678301234567890
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TABLE A-4. THE NEW SUMFLRCOULED CLUUD DATA BASE (Continued)
Data File No. 25

--------------------------- Card LColumn NOo.--=-=-—"rm-s e e m e m e —m e — i —— -

11111111112222222222333335333344444444445555555555666666666677777777778

123456783012345678901234567830123545676901234567830123456789012345678901234567890
Rec.

30 18:13 ABGE 513L166 6200-10.9.14UW. 1012 m165 +t2.0 .3 m NN N 7.2cRO m

31 181848A7P N NP179 5625 -9.5.11JW.0t11 mi121 5.3 .738 NN N =7 cRO.10
32 182006A6P N NP174 5110 -8.3.09JW.04 9 m 95 Fb.2 .853 NN N U cRO.05
33 182824B1P N NP144 5205 -8.6 0 JW.02 6 mi/b #2.3 .6 4 NN N 0 cRO O

34 182848B2P N NP151 5765 -9.9.04JW.06 7 m314 F1.0 .2 9 NN N #<1cR0.05
35 182906B3P N NP148 6235-10.8.22J0W.2111 m305 F1.3 .3 6 NN N U cRO.22 C3 Um 2
36 Cloud?2 0131G1LBF UWYPriv Lomm O/81 S28 St V 75-11.0 90 -9.2cP U,ClLOWk]7S 1
37 183000C1P N NP152 7500-11.0.01JW. 03 7 m /6 t2.1 ./47 NN N <1cRO.02 N C(SS- W+l2
38 183036C2P N NP159 8125-10.2.02JW.02 9 m 56 F2.1 .819 NN N <1cRO.03 N CSS- Wel2
39 1830S54C3P N NP151 8540 -9.6.04JW.05 9 m119 +2.61.236 NN N <1cRO.04 N CSS- W+]2
40 183118C4P N NP15S6 8900 -9.4.04JW.05 9 miuS 1.8 .717 NN N =C1cRO.0S N CSS-mhie+ ]2
41 Cloud3 013181LBF UWY Priv Comm 5/81 S28 St V110 -9.7129-13.3¢cP U,ThCLLD i
42 18331201P N HP16511050 -9.7.02UW.03 5 m167 F1.8 .8 3 NN N <C1cRD.02 N CSS-mh 2
43 183336D2P N NP16611540-10.8.10JW.10 9 m278 F2.4 .7 8 NN N U cRO.11 N CSS-mW+12
44 183406D3P N NP17012035-11.6.10JW.11 9 me26U F2.7 817 NN N 36 cRO.12 N CSS-mi+12
45 183430D4P N NP16312560~12.6.13JW. 1410 m254 FZ.0 .926 NN N U cRO.16 N CSS-mW+12
46 183454D5P N NP17012940-13.3.04UW.05 9 m 91 F1.4 . 313 NN N mM{1cRO.03 N CS U Wei2
47 Cloud4 013181LBF UWY Priv Comm 5/81 S28 St [1144-16.7150-17.8cP U,no0l>100 b
48 183624E1P N NP17314430-17.3.01JKW.01 6 m15S2 F4.01.415 NN N =0 ckO 0 N CSS-W?1S52
49 183654E2P N NP17214930-17.6.02JW.02 6 m247 F2.5 0 4 NN N %0 cRO 0 N CS OW?+]2
50 CloudS 013181CDR UMWY Priv Comm 5/81 S33 Sc L U WV U U cP U,®CILO 1
351 19:43 61G6.7 20177 6105-11.4.02UW.01 7 m 59 F8.61.224 NN N m<1cRO.02 N CSS-ml+S2

No. Lard (Record) Contents
1 Cloud3 01308100DC UWY Praiv Comm 55/815245tScC 25 ~-5.6 45 -8.4cP Hp Sr 145 1
2 19164213P N NP158 4535 -8.4.18BJW.2112 m2i6 3.4 .253 NN N =9 cRO N CS U Uy 2
3 12171814F N NP163 4030 -8.1.31JW.281¢2 m283 Ff11 0 99 NN N =9 cRO X # CS U U 2
4 19:17 1SE 3 70151 3740 -/.4.200W.2412 m258 F9.1 0 m NN N 8.,2cRO X N CS U U 2
S 19204817P N NP157 3190 -6.8.22JW.1910 m405 F8.6 .186 NN N 72.5¢cRO0 X N CS U U 2
6 19:21 18E£.8 2L147 2620 -5.7.05JW. 07 7 m3z2 F11 .2 m NN N 23 cRO X N CS U U 2
7 19225419P N NP138 3190 -6.8.17JW.2010 m343 F14 _198 NN H %7 cRO X N CS U U 2
8 19231820P N NP142 3620 -7.3.21JW.2612 m321 F12 0 99 HN N %7 cRO X N CS U U 2
9 19235421P H NP150 4115 -7.5.12UW. 2215 m138 F12 0 99 NN N =10cRO X N CS U U 2
10 19242422P N NP154 4365 -7.8.18JW 1812 mi/b F7.4 0 68 NN N U cRO X N CS U U 2
11 Cloud4 013081wKS UMWY Priv Comm S5/81 S524StScBa/o®-S, 7%47%-8.5cP Hp,Sri47 1
12 19:30 E1B.5 11269 4690 -7.4.17JW.1512 m142 F .2 .2 9 NN N 6 cRO X N CS U VU2
13 19:32 E2B 1 3L171 4650 -8.3.20UW.1612 mi67 F4.0 0 19 NN N %7 cRO X N CS U U 2
14 19:34 E3D 2 4L167 4645 -7.5.12JW.1111 mi147 F .7 0 m NN N 4,S5¢cRO X N CS U U2
1S5 19:36 E£4J 41101160 9640 -8.4.20JW.1812 m176 F11 0 m NN N 8.S5cRO X N CS U U 2
16 19:41 E5J S513L156 4650 -8.5.22UW.1111 mibY F11 0 Y9 NN N 3. 0cRO X N CS U U 2
17 19:48 EGAL1128L159 4645 -8.8.19JW. 0910 m1/8 F11 0 m NN N S.ScRO X N CS U U 2
18 CloudS 013081MCK UMWY Praiv Comm S/81 5S¢4 St C 29 -8.7 S3-106.5cP Hp,Sri53 1
19 202048F 1P N NP18S 5315 -9.1.23JUW.1915 m103 F3.3 .228 NN N %7 cRO X N CS U U 2
20 202124F2P N NP178 4800-11.2.17JK.1214 m 88 f14 .199 NN N %6 cRO X N CS U U 2
21 202154F3P N NP175 4300 -9.2.106JUW.0912 mi09 15 .199 NN N #6 cRO X N CS U U 2
22 20:22 F4E 2 4L156 3850 -9.7.11JW.10 9 m250 F11 .199 NN N S.S¢RO X N CS U U2
23 202506F5P N MP163 3325 -9.2.05JW.03 7 mi1s/ F9.2 ,179 NN N <1 cRO X N CS U U2
24 202542F6P N NP161 3005 -8.7.03UN.02 6 m230 F3.5 .222 NN N <t cRO X N CS U VU 2
25 203006G1P N NP151 3110 -9.1.04UW.02 7 m155 F11 .S593 NN M %6 cRO X N €S U U 2
26 203024G2P N NP147 3610-10.1.10JUW.10 9 mi20 +13 299 NN N 26 cRO X N CS U U 2
27 203100G3P N NP155 4125 -9.4.05JW. 0912 m107 FI9.1 .168 NN N %6 cRO X N CS U U 2
28 20:132 G441429L157 4810 -9.9.16JMW. 1915 miuB +£12 0 99 NN N 8.5¢cRO X N CS U U 2
29 Cloudl 013181LBF UMWY Priv Comm 5/81 528 Sc 8 51 -8.3 64-11.2¢cP U,CiILO 1
N
N
N
N
N
N

S2 19:44 G2D 411L174 6295-12.0.05UN.05 9 m145 F4.1 .S m NN N 3.0cROm N €S UmWe+12
53 19:47 G3D 2 L1778 6355-12.0.13UW. 1110 m219 +2.7 .3%7 NN N S.0cROG m N CS UmN+i2
54 19:49 G4A 3 70L172 6310-11.6.03JW. 03 7 m173 F2.9 . 4%8 NN M %2 cRO m N CS Umke}2
55 Cloud6 013181SNY UWY Priv Comm 5/81 42 St | U u U U cP VY 1
56 17:48 A1J4.9 30169 6170-10.5.11UW.10 9 m225 F1.8 .4 m NN N U RO n N CS Umbie |2

S7 17151 A2J 2 4L172 6175-10.3.08JKW.10 9 m234 F1.8 .3 m NN N %2 cRO CS Umhie |2
1111111112222222&22(&33333333344444444445555555555666666666677777777778
123456789012345678901234567890123456789012.3456789012345678301234567890123456 7890
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TABLE A-4.

Data F11l

CldbysA021479MCC UJWY Sierra
17:172 16.7 2L175 9300-1¢C.7
17:20 26 1 3L1/77 8000 -8.4
17:21 3A.5 1L175 8000 -8.4
17:24 4J.5 1L171 8100 -8.6
17:25 56.2.6L1b9 8000 -8.1
17:25 ©6A.3.9L171 7900 -8.5
17:28 76.5 1L175 /7900 -8.5
17:29 86G.2 1L175 8000 -8.4
CldSysA0214798LU UWY Sierra
17:55227E.4 1P161 3300 +U.5
18:06 286.6 ¢L169 5000 -2.7
18:07 29G6.5 1L171 5000 -z.b
C1dSysA121577B8LUUWYO Sierra
15:372 16.6 2L173 9200 -6.4
CldSy=sA121577BLUUWYN Sierra
15:38Z2 26G.6 21167 9100 -/.0
15:45 76 1 4P179 3800 -u.1
CldSysA121577MCCUWY0 Sierra
15:3923 6.6 2L163 9100 -6.38
15:40 4J.5 1L161 9100 -6.3
15:42 56.5 11173 9100 -b.7
15:43 6J.5 1L171 9100 -6.9
CldSysA121S77MCCUWYO Sierra
16:12716G 1 4L161 7000 -3.6
16:14 3L.165 /7000 -45.8
16:16 2L167 7000 -3.8
16:18 3L173 7100
16:19 206.4 1L169 7100.-4.0
16:20 216.7 20173 7100 -5.4
16:21 226.53.8L159 7000 -3.4
16:23 23A.7 20169 7000 -4.1
CldSysA121577MCCUMYD Sierra
16:552246.8 2L17111000-13.1
16:56 256.6 2L17111000-13.2
16:57 26J 2 6L17511000-23.¢2
CldSysA1215778LUUWY0 Saerrs
17:202276.4 1L17511000-13.0
17:31 316.5 2L19811300-13.3
CldSysA1215778LUUWYD Sierra
17:342336.6 2L19511400-15.3
17:35 346.7 2L19311400-15.0
17:35 356 1 3L19511400-15.0
CldSysA121577BLUYNWYD Sierra
17:252286.6 21.19111000-12.7
17:28 296.4 1L18911000-13.3
17:31 306.6 2L18111000-13.2
17:32 32J.8 3L19511400-14.7
17:46 36A.8 3L20411500-13.3

17J 1
186.8
196.93

e No. ¢6

THE NEw SUPERLUULED CLUOUL ©DATA BASE (Continued)

Card Column NO.-~---- -omecr et o e mm e mmcw e m o m = s
11111111112222222222535333333344444444445555555555666666666677777777778

R 123456789012345678901234567690123456/78901234567890123456789012345678901234567890
ec.

vtard (Record) Contents

Co-op
.150W. 2023
.2bJUNK, 3324
.b6JW. 8529
C27JH. 3423
.BBJML. 125
.249m.2/24
L3/7JMW. B82S
60Uk, 7320

Co~op
219JM. 1615 m 93 F
LOUUMW. 3223 m D1 F
L210W. 2018 m 73 F

Co-op81 S2ulrcCub

N N 1,722 méve ¢

Co-opB1 S3SUrlusS

N N .251b m11S ¢

NN .2719 m /B F
Co-opdl 5490rLuS

m 30
m 44
m 66
m 57
m138
m 38
miQ1
m185

mMmTammTmT

.631m m180 F
2017 m /5 b
.5417 m2e21 F
23519 mi105 F
opB1 SZ10rCub
.$120 m /2
.2820 m b5
<4021 m 8BS
1.321 mz54
.4221 m B4
1.221 m231
1.321 mzy?
.4119 m109
op81 5340rCutl

C
N
N
N
N

Lo

nTrHHATTHY

[l 3v Bpr v S G B v AR R e A > 4
23333CIVICIICIIICIIIIIIFIICIZIIC3IICICIAI

N
N
N
N
N
N
N
N
v

o

NN .2319 m b/ F
N N 1820 m 44 +
NN 3220 m 71 F

Co-op81 S5360rCuB
NN .24920 m 55 F
N N .4119 m112 F
Co-op81 S36UrCul
N N .2720 m 68 F
N M 3620 m 87 F
NN .3421 m /3 F
Co-op81 SubUrtub
NN .2419 m /72 F
NN .2019 m /B F
N N 5922 m170 F
NN .2819Y m /9 F
N N 1921 m 31 F

S13CulrS»

520CuurS=®sS

33

333333

3

*

<
333333333336

333 +33533333

<

3

33
<
Iz 3
e B ol A ol B Ao Aol v S S i G e B A g

3333
< <
3333

3333393
33333333

#33% 33 333 _32
< < < c
333 33 33

23333
33333

a

)]

ZLZZTEXZT ZITZXI™WLZr-TLI2LIIIXATZIZTZ-ITITZIZ

N

M 0NN N
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N

N

N

N
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<
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z

zZ

Z2ZT2TZT ZTTZT TZ TTZLT 2LLTZTZXTILTZ 2XTIAL2XZ

c <

<

<

<

<

[
Z2ZXTZLTZ 22T _TZT_ZXTXTT_ZXTIZXZIZZTZ

<

N N N N
N N N N N
N N N N N
N N N N N
N N N N N
N N N N N
N N N N N
N N N N N
mP Ua2FCfeldkL
N N N N N
N N N N N
N N N N N
m Uaxi-2FCf;
N N N N

m Uax1-2FCt;
N N M N

N N N N

m Uax1-2FCf;
N N

N N

N N

N N

m Uax1-2FC

mP Ua2FCfeldki
N

[« <

o 1]
zzzzzizzzuzz:zzzuzzzzzzzz

-

' U

-

O

-
o
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Note: On type °"2* records f

or U. Wyo.

columns 36-37 con.ain approximate MVDs estimated from
MVD=mean dia.=100x(cube root of &xLWC/(pi x conc)).
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TABLL A-4.

THE NEW SUFERCUDULLD CLOUD DATA BASE
Data Fi1le No. 27

Lard tolumn No.

(Continued)

11111111112£dd££fdZd¢33333333344444444445555555555666686666677777777778
12345678901234567890123456789012345678901234567890123456783012345678901234567830

3333333333333333

Rec.

No. tard (Record) Contents
1 CldSysA021479MCC UWY Sierra Co-op 530CuUrH=35
2 17:29Z 9G.4 11175 7900 -8.8.58JM1.019 m2/2 F m
3 17:30 106.5 1L169 7900 -8.8.14UK. 3019 m S0 F m
4 17:30 116.4 1L169 S000 -8.8.54Jk1.11b m49%6 F m
S 17:31 126.3.8L169 7900 -8.9.40Jl.6315 m337 F m
6 17:32 15G.7 20161 7900 -8.4.31JW.44918 mi49 ¢ m
7 17:33 16A. 4 1L163 7800 -8.4.44JW.5620 mi33 F m
8 17:38 17G.7 2L163 7000 -6.5.26JW.3920 mi00 F m
9 17:38 186.4 1L161 7100 -6.5.449JW.7022 m120 F m

10 17:39 196.6 2L.161 7000 -6.8.13JW.2017 m 83 F m

11 17:40 206.8 2L161 7030 -6.8.27JW. 3817 m136 + m

12 17:41 216.6 20165 6300 -6.7.29UW.4221 m 92 F m

13 17:41 2206.7 20163 6900 -6.7.10UW. 1422 m ¢6 F m

14 17:42 23E 1 3L163 6900 -6.2.17JW.¢521 m 52 F m

15 17:46 24A.S5 2P169 6400 -6.1.13JW. 1417 m 57 Fr m

16 17:42 25A 1 3P16S 5700 -4.2.21JWH.3122 m 54 F m

17 17:52 26E.6 2P165 4800 -2.4.64JKW.7622 m143 F m

18 CldSysA021473MCC UWY Sierra Lo-op S20Culr5a3S

19 18:072306.9 3L175 5000 -2.6.63JW.6221 mi121 F m

20 18:10 316.7 20165 5000 -3.1.28JW. 3119 m B3 ' m

21 18:10 32A.6 2L165 5000 -3.U.16UKH. 1515 m b4 F m

22 16:13 33A. 4 11165 5000 -3.2.23UW. 2418 m 79 F m

23 18:16 34E.5 1P171 6200 -~5.2.77JH.9719 m262 F m

24 183516 35E.8 2P169 7000 -7.4.43UW.4619 m130 F m

25 18:17 366.5 1P167 7700 -8.0.900W1.222 m227 F m

26 18:17 376.5 1L177 7800 -9.2.22J0W.2318 m 80 F m

27 18:18 38J.6 2L163 7900 -9.0.34JW.3bl8 w124 F m

28 18:20 39J.5 1L169 8000 -8.9.46UW.4321 m 86 F m

29 CldSysA021479MCL UWY Sierra Co-op bZblulr5%£35

30 18:222400.6 21171 7900 -9.1.49JW.6324 m 53 F m

31 18:23 41G6.8 2L173 7900 -9.0.25JW.2822 m 48 F m

32 18:25 436.2.5L167 7900 -8.7.60JW.9821 mi195 F m

33 18:25 44G.2.5L163 7950 -8.3.56UW1.121 m238 F m

34 18:30 476.5 1L167 8000 -8.8.65UW.5H15 m360 F m

35 18:31 48J.3.8L163 7900 -8.7.65UW.7519 m204 F m

36 18:32 49A.3.8L167 8000 -8.6.92UW.8420 m214 F m

37 CldSysA021478MCC UMWY Stierra Co-op 512Cu0r S35

38 18:422426.5 1L1697900 -8.9.13JW.2023 m 32 F m

39 18129 46G.7 2L1/6 8000 -8.8.85UW1.315 mbya F m

40 19:00250A.2.6L177 8000 -8.61.4JW1.219 m348 F m

41 19:07 516.5 1L173 8000 -8.9.66UKW.6120 m139 F m

42 19:08 526.5 1L173 B000 -8.5.92JK.Y819 m256 F m

43 19:08 53G.3.5L167 7900 -7.9.53UW.5718 m175 F m

44 19:12 S54J.5 1L179 7900 -8.7.73JW.8422 miS1 t m

45 19514 55G6.7 20171 8000 -8.9.83UW1.220 m294 F m

46 CldSysA021473MCC UWY Sierra Co-op S20Culry%35

47 19:138256(G.3.9P181 8000 -8.2.23JW.2616 m127 F m

48 19:20 57G 1 3P165 7100 -6.8.81um.881b m337 F m

49 19:21 £8G.8 2L161 69300 -6.5.25UW.241/ m 94 F m

S0 19:23 596.6 20173 7000 -7.0.36UW.3316 m141 F m

51 19:24 60A.6 2L163 7000 -6.7.66JW.4918 miSz t ®

52 CldSysA021479MCC UWY Sierra Co-op S23CuUrSm3s

53 18:56263G.4 1L185 8000 -9.1.49JW.4620 m103 F m

54 20:00 64G.6 2L189 8000
55 20:0" 656.3.9L187 8000

20:08 67G.5 2L185 8000

~8.3.98JM1, 222

m225 F m
~9.2.9449JW.3922 m bV ' m A m
~8.6.61JW. 72122 m132 t m mm
111111111122222222223333333333444444444455555555556666666666771777777778
12345678901234567890123456/890123456/890123495678901234567892012345678901234567890
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TABLE A-4. THE NEW SUPERCUULED LLOUD UATQ BASE (Continued)
Data Fi1le No. Zu

e e Card Lolump No.,~=-==-rem-ewemcccrm e c e ececm e

111111111122222222223333303333444944444445555555555666666666677777777778

12345678901234567830123456783012345678901234567890123456789012345678901234567890

Rec.

z
Q

VBN SOONDOUN L WN -~

b b s

16

T i -

Lard (Record) Contents

€1dSy=sA021479MCC UWY Sierra Co-op »14CubrSx35 %0 120 mP UalfCfelWkic
19:522616.4 1L187 8000 -8.4.25UW. 2423 m 38 t m m m N N N N N N N
19:55 626.5 2L183 8000 -8.5.84JW1.123 m174 F m m m N N N N N N N
20:04 666.5 2L181 7900 -8.b6.75JW.b219 m170 Fm mm NN N N N N N
20:10 686.5 1L177 8000 ~-9.1.47JW. 4821 mivz2 F m mm N N N N N N N
20:11 696.3.9L181 7900 -8.7.92JW1.019 m2b6 F m m m N N N N N N N
20:12 70G.4 1L187 8000 -9.3.i6JW. 2119 m S5 F m m m N N N N N N N
20:13 716.7 2L183 7900 -9.2.23JW.2236 m 37 F m mm N N N N N N N
20:18 726.5 1L177 7900 -6.3.43JW.5029 m /2t m mm NN N N N N N
20:19 736.3.9L187 8000 -6.5.88JW.9320 m220 F m m o N N N N N N N
€1dSysA021479MCC UWY Sierra Co-op $32CulrSx35 %0 120 mP Ua2FCfalkl
20:20274A.5 20181 8000 -7.8.32JW.3922 m 66 F m m m N N N N H N N
20:28 78J 1 3L177 8000 -8.7.270W.2821 m 60 F m mm N N N N N N N
20:34 796.6 2L187 8000 -8.2.27JW.32¢1 m 693 r m m m N N N N N N N
Cld5y=sA021479MCC VWY Sierra Co-op 518CuUrS®3S #0 120 mP Uas2FCfaWkL
20:26275G.7 2L185 8000 -9.1.42JW.341/ m130 F m m m N N N N N N N
20:27 76G.5 2L181 8000 -9.2.35JUW.3016 mis4 F m mm N N N N N N N
20:27 77G6.5 2L181 8000 -9.1.74JW. 6018 m183 F m mm N N N N N N N
20:35 81G.5 2L185 8000 -8.95.47JUW.4016 m1/2 F m m m N N N N N & N
20:36 82G.5 1L171 8000 -8.0.55JW.5619 miS2 F m m m N N N N N N
CldSysA021479MCC UMWY Sierra Co-op 529CulroHx3S %0 120 mP Ua2FCf ekl
20:342806G.5 2L193 8100 -8.01.1JW1.119 m329 F m mm NN N N N N
20:37 83J.8 2L171 8000 -8.2.27JW.3820 m 937 F m m m N N N N N N
20:44 246 1 3L18S 9000 -9.8.14UW. 2323 m 37 Fm mm N N N N N N
20:46 866.5 1L177 9000-10.7.390W. 3319 m 95 F m mm N N N N N N
CldSysAQ21479MCC VWY Sierra Co-np 543Cullro*x3S =0 120 mP Us2FCfalkL
20:452856.5 2L 187 8300 -9.9.27JW.4320 m Yb F mm N N N

20:47 87J.6 20189 39000-10.0.500W.6321 mid4 + m m ] N N

20:55 88G.6 2L189 9000-10.3.24UW. 3922 m BS F m m N N N

20:59 896.6 2L175 9000-10.2.18UW.2922 m S3 F m m M N N
CldSysA0216/9BLU UWY Sierra Co-ap »241uurce U U mP Ua®2FWkC

16:38Z2 16.9 3L169 79C0 -7.5.52JM.422/ m 42
16:39 26 411L161 7800 -7.5.24UK.1922 m 35
16:44 306.6 2L167 7900 -7.8.20JW.2425 m 37
16:45 46 3 7L161 7800 -7.6.31JW. 3819 m 98
16:47 56.9 3L163 7900 -7.6.19JUW.271b m117
16:48 66G.6 21167 7800 ~7.4.12JW.1519 m 43
16:49 76 1 401865 7900 ~/.6.42JUW.5316 m262
16:51 86.6 2L 167 7800 -/.8.57JW.2515 m130
16:53 96 2 6L163 7900 -7.H6.24JW.2421 m 47
16:55 106G 1 3L163 7800 -7.5.36JK.49425 m by

17:09 22G.5 1L167 7800 -7.7.134W.23519
17:11 23G.8 2L169 7800 -8.0.08JW.2018
17:12 246G 1 4L171 7800 -8.2.40JW.5822 =102
17:15 266G 1 3L159 7800 -8.2.43JW. 1820 m119
17:25 306G 2 6L173 8800 -9.9.21JW.1820 m 46

16:57 116.5 1L161 7800 -7.6.41JW.5025 m 70
16:58 126.8 2L157 7800 -7.5.21J0W.2821 m >/
16:58 136.5 1L155 7800 -7.5.47JW.5825 m 70
17:00 146G 1 3L165 7800 -7.7.10JW.2120 m 49
17:01 15G.5 1L163 7800 -7.5.37JW. 4822 m 91
17:01 166.5 1L165 7800 -7.7.260W.2719 m /2
17:02 17G 1 4L167 7900 -~7.7.27J0W.3623 m S8
17:03 186G 1 3L165 7800 -7.7.23JW.2721 m 58
17:06 139G 1 3L16S /7900 -7.8.13JW.2322 m 41
17:07 206G 1 3L169 7900 -7.8.04JW. 1319 m 3/
17:08 216.5 1L168 7800 -7.8.29JW.4121 m BY

m

m

Z2IXAZLILIZIZZXIZIZZLIZZIZZZLTZIRZZZICEIZIICALIIICZIZTIZICITIZCIIZITIZZIZZZC
NN MRDON RNV NINRNRIONRNNFNROONNNERONESNONNDNDRONR NN -

CCCCCCCECCCCCCCCCEECECCECaT CocenocoaeonocgocaoQacocaccoCccQoacc
CCCCCCCCCCCCECCCCEECCCECEC CECeE CEQCQE CQEQCgQ CCce cocCcoccocoeccecC
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ZAXTZLIZTXZLIZZITIZIZIXIZIZZIAZXIZIZIZIZIHSIXLZIT

"mAMATTMAT YA MMM MAE MMM MTMT
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339399333 3333233333333333
353329332333 333333333399333333
ZLITZZ2ZZXZZZIZXAZTIZIZLITIILITIZIZIZIZZ
ZXIXIZZTZLZXZZZZLLLIXZTXXZZZZZZXITR
121;2122111222221221222222
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12345678901234567890123456/890123456/:901234567890123456789012345678901234567890
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TABLE A-4.

THE NEW SUPERCUULED LLUUD UATA BASE (Continued)
Data Fi1ie No. 29

--------------------------- Card Lolumn NO. ~— === == r e e e e -
1111118111122222222223333333335344444444445555555555666666666677777777778
123456789012345678901234567890123456/8901234567890123456733012345678961234567830

Rec.
No.

1734

17:18
17:18
17:33
17:35
17:38

-
QWO NDUN BN~

—
-

12 CldSyaB021679MCC UWY Sierra Co-op

28¢.8
296 1
336.5
346G 1
35J.5

13 18:212366.7

14 18:21%
15 18:24
16 18:25
17 18:26
18 18:29
19 18:34
20 18:34
21 18:40
22 18:41
23 18:42
24 18:43
25 18:46
26 18:47
27 165:48
28 18:52
29 18:53
30 18:5%
31 18:58
32 18:59
33 139:06
34 19:07
35 19:08
36 19:08
37 19:09
38 19:13
39 19:14
40 19:16
41 19:16

42 CldSysB021673MCC UWY Sierra Co-op

376 2
38G. 7
396.5
400 1
414 2
426.3.
43A.6
44G. 4
456.9
46J.7
47J.4
486.5
49¢ .9
50J.7
S16.5
952G 2
53J.5
54G.8
556.6
56J.4
57G.6
586.5
59G.6
60..9
616.8
62G.6
63G.6
64J.5

43 19:202656 1

44 19.22
45 19:2S
46 19:29
47 19:31
48 19:34
49 19:43

50 CldSyaB021679MCC UMWY Sierra Co-op

66J.8
67J.6
686 2
696G.4
704.6
71G.5

3P155
2Pi6l
4P167
1L173
41181
111714

21183
71181
2L179
1L168
JLi71
6L175
L1779
21177
1L171
3L171
2L16%
iL163
1L171
3L167
2L 166
1171
5L169
1L167
201171
2L 179
1L171
21175
1L173
2L169
SL171
2L171
2P17S
2P171
1P171

3L173
2L173
2L175
SL167
1L167
21169
1L171

CldSysA0216798LYU UWY S:erra Co-op
17:132256.9 3L165 7800
17:29 316 2 7L171 8800-10.1.170W.1420 m 34 F
17:32 326.5 11173 8800-10.4.11UK.1118 m 3b F
CldSysAD02:579BLU UWY Sierra Co-op
227G 1

7900
8300
8800
8800

7800

5500
5200
4900
4800
4800
6800
6800
6800
7800
7700
7804
7800
7900
7800
7800
7900
7800
7700
7800
7700
7800
7800
7800
7800
7800
7800
/800
/4G0
7100

6800
6800
6800
6800
6800
6800
6800

S1 19:44272G 1 3L171 68090
92 19:45 736.5 1L167 6800
53 19:46 74J.6 2L163 6800

11111l11112222&24d22333333333344444444445555555555666668666877

m

m
~10.4.08JW. 1320 m 41
8800 - m

Lard tKkecord) Lontents

545Culr8B
~8.0.25JW.2820 m 72 F

534CulrB
~8.5.16JW. 1818 m 57
-8.8.20.0W.2218 8
-9.8.25JM. 3519 91

10.8.17JUW. 1416 bU
~9.2.31JW.1416 m b3
519Cuur
~3.3.18UW. 1417 m S1
-2.5.46JK. 4518 m149
~2.0.240W,.2015 m115
~2.6.28JW. 2515 m14S
“2.1.170W. 1814 m132
-5.3.20UW. 2518 m /8
-6.21.1JW1. 020 mzaz
“6.1.89JUW.7522 w131
~7.21,.3UW1.221 m24S
-7.8.700W.6220 mi142
-8.1.50JKW. 4520 m109
~8.2.50JUW.4420 miug
-8.6.46JW. 4419 m1z6
-8.2.30UKW. 3219 m y/
-7.01.33KW1.319 m364
-8.1.61J.7014 m456
-7.5.42JK. 4116 m205
-8.3.42UW.4518 m1u6
“8.6.18JW. 1519 = 44
-8.5.60UW. 3119 m 88
-7.71.04W1.219 m348
-7.8.770W. 7418 m24/
-7.31.0JW1.119 m304
-7.5 49JK. 461b m1ys
-7.7.270W.3017 m11t
~7.8.17UW.2117 m B0
~7.9.59JW.581/ m224
~7.1.48JW.5117 m208
~6./7.54JW.5617 m237
S29Culr
~5.6.18JW. 1715 m 98
-5.14.19JK. 2216 mi11
-5.4.138UW. 171/ m b8
~5.7.40UK. 4517 m190
-5.7.850W.8216 m370
-53.5.15J4.1618 m» 56
-6.1.53.JW.5216 m246
SZOCuOrB
-6.0.43JK,. 3815 m205 F
~5.9.19JW.2014 m155 F
~6.1.39UW.4816 m206 F

MMM T MMM T T M TRV MT M AN AT MY MM AT MM T AT I T MM T ™
$33CIIIFIIFIIICTIIIIINDINIDIIIIINDINIIIIAIIBIICIIIIIICIIIC

U

3333 SC:BS 3
33333 33I

[

‘332333332333 3339I3333293333
+3333033333333933333333339333

3 -
<
3

IBINII3

]
ZXZ ALTXTZIZZT AZZTTZZZTXIRXRZIZLXIILZITIZIZIZZIXZLTIZIZLZZT

LTI
ZZTZ
T

TIZTZZXZ

ZZTZT ITTZTXALZIX ZIITIXZZIZZXZZIIZZLZILXIZIZZIZIZTIZZZLIIT XXTXTTZX

XL ZTXAI2LITALT ZTZIXIZZZZIXTLZXTZAITZTZZIXTZIZZIZIZZIIZIZIX

<

<

[~

TITZTZZIZX

U mP Uax2FiWkCf

N B N N N
N N N N N
M N N N N
U mP Uax2FWkC
N N N
N N N
N N N
N N N
N N N
N N N
U mP Ua%x2FwWkC
N

ZZZZXZZZXZZZZZLZLIXZZAITRAZZZLAIZTIZZ

U mP Uax2FWkC
N
N
N
N
N
N
N
U mP Ua%2FWkC
N N
N N
N N

ZZITZLZTZTs ATZTZXTZIZZIXZZIZIZTXITIZXZZIZZIIZEIZZ
ZZZELITIXZZZTEZLLZZLIZ2ZZZIAT2ZZLZIXZXLZZLIIZIXLZITIZEZITILZZZ

ZIZZI2ZTLTXLXLLIZI LTI ZZZIXZIXAZZZIXAITILZZZZIZZZIZZZZLHZZLZIT

ZXZMIZTZIZITIAINZZ2AZZZZIZTZITXIITZIZIITILZIZITTZ

CCEC CCCCCCE CoCCECCECQECCCRaECcCoceECcCocCoCoQQECCcQ Qoo ccca

CECC CCCCoaEr CECCoCCcaeCgcoecoacooeaaacaocccaoacocaae ccoooae caw

NN NRRROINRNNNNNRFERNNN N NN R -

777777778

1234567890123456789012345678901234567830123456/8901234567689012345678301234567890

Note: On type "2° records for U. yo. Sierra Co- op ‘data (Files 26-31),
columns 36-37 contain approximate MVU3 esiimated from
MYDemenn dia.=100x(cube root of 6xLWC/(p1 x conc)).
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TABLE A-4.
Data File No. 30

1HE NEw SUPtkCOULED CLOUD UATA BASE (Continued)

--------------------------- Card volumn NMO.~-=r=—wermoo e cmmmmc e m e

111111111122c2d242&8033&3&333344444444445555555555666666b6667l//7/71778
1234567890123456/789012345678901234567890123456/830123456783012345678901234567890
Pec.

CldSysA022679MCC UWY Sierra Co-op 525cubery

1

2 16:512 1J 1 3P175 5600 -8.8.20JW.1921 m 38 F
3 16:55  2G.8 2P171 6800 -4.6.24UW.2721 m $3 F
4 17:00 36.S5 1P179 65600 -4.0.490W. 4725 m S7 F
5 17:01 4G 1 3P173 5800 -2.5.31JW.3220 m 82 ¢
5 17:03 SJ.4 1L163 5800 -2.3.46JW.4929 m 71 F
7 17:05 6J 1 3L169 4800 -0.5.28uKW. 3020 m /b f
8 17:08 7J 1 3P173 4800 -1.1.29JW.4318 m152 F
9 17:10 8A.9 2P165 7600 -6.0.270W.3022 m S7 F
10 CldSysA022679BLU UMWY vierra Co-op 548Culrd
11 17:172 96 2 6L19211300-13.8.10UW.2128 m 19 F
12 17:19 106G 2z 5L20611300-14.2.28JW.3126 m 35 F
13 17:20 116G 2 8L19211200-13.6.16JW. 2331 m 15 ¢
14 17:22 126 3 9P18311200-13.3.23JUW. 2931 m 19 F
15 17:25 136 2 6P19210000-21.0.20UW.2630 m 18 F
16 17:27 146.8 3P189 8500 ~83.0.12JUW.1531 m 10 F
17 17:28 15G.9 3P185 7800 ~6.1.100W.1529 m 12 ¥
13 17:30 166.7 2P187 7060 -4.8.23uW.1/22 m 31 F
19 CldSysA022679BLU UWY Sierra Co-op S216ulerd
20 17:30Z17E.9 3P169 6700 -4.5.59JW. 24919 m 62 F
21 17:32 18€.7 2P1/)3 5700 -2.6.29JW.35¢0 m 82 F
22 17:33 19A.5 1P163 5500 -2.0.24UW.2218 m &8 F
23 CldSy=sA022679BLU UWY Sierra Co-op 539CulrsS

17:542206 2 70191 8800 -8.5.20JW.2427 m 23 F
17:56 216.7 2L187 8800 -8.4.12UW.1231 m Y F
18:01 226G 2 5L18S 8800 -8.J3.14J4W.2029 m 16 F
18:04 23J.5 2L191 8800 -8.0.20UW.222Z m 41 F
18:08 246 1 3L179 6300 -5.3.49JW.4425 m S3 F
18:09 256 1 41187 6800 -4.8.150W. 132/ m 12 F
18:15 26G.6 2L185 7900 -6.5.28UW.2527 m 5 ¢
18:16 27G.5 1L193 7900 -6.6.32JW.302> m o8 F
18:18 28J.8 2L183 7800 -6.7.354uW.3222 m 55 F
5 Cl1dSysA0226798BLU UWY Sierra Co-op S63Culrs

18:262296.9 3L19610900-12.7.21JW.2728 m 24 F
18:27 30E 1 4P20211000-13.1.26UW. 3027 m S0 F
18:29 316 2 SP18711500-14,0.22JW. 3032 m 18 F
18:30 52A 1 4L19811400-13.9.11UW. 1632 m 9 F
CldSysA022679LTA VWY Sierra Co-op 543CulrS
18:42233G 1 3L18712700-16.9.12uW. 1532 m 9 F
18143 34G.7 2L19512900-17.1.22JUW.3232 m 19 F
18:44 35A 2 7L20012900-17.1.13J4.18930 m 13 F
Cl1dSysA022679LTA UWY Sierra Lo-op 543Culrdy
18:56236A.8 3L19612900~-1/.0.16UKN. 2730 m 19 F
19104 37G.5 11£19512900-17.3.26JW. 3729 m 30 F
19:05 38A 1 3L20013000-17.0.15JW. 2330 m 1/ ¢
CldSysA0318739MCC UMWY Sierra Co-op Sz22vublree

19:112 1£.9 2P161 7500 -5.9.41JKW.5813 m462 ¥
19:12 2E.9 2P161 8500 -8.2.cb6JW. 3113 m272 F
19:13 3E.4 1P165 9200 -9.4.61JW.7817 m328 ¢
19:14 4E 1 4P169 9800-10.6 X JW1.216 m546 F
19:15 56 1 3L163 9900~10.9 X JW.4516 m195 F
19:16 6J 1 5L169 9900-10.5 X JW1.116 mSS7 F
19:19 7H 1 3L177 9900-10.8 X JW.6415 m393 F
19:20 86G.5 1L175 9800-10.7 X JW1.115 m629 F
19:21 96 2 4L173 9900-10.9 X JW.4617 mi66 F
19:22 106 2 6L175S 9800-10.8 X JW.2518 m87 +
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CCCCCCECCCC CCE CEC CEEC CCECoCCCCa CCC CEECEQCeEta coccooaQeca
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11111111112822222222333333333o44444414445355555555866666666677777777778
12345678901234567830123456783012345678901234567890123456789012345678301234567890

Note: On type *2° records for U. Wyo. bSierra Co-op data (Files 26-31),
columns 36-37 contain approximate MVDs estimated from
MVD=mean dia.=100x(cube root of 6xLWC/(p1 x concJl).
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TAERLE A-4. THE NEW SUFERCOULED CLUUD DATA BASE (Continued)

Data fFile No. 31

--------------------------- Card Column No,-~-=-c-rmmec et e e e e v m e - -
11111X11112222222222333&53303344444444QQbSSSSSSSSSSGSGGGSbi777777777’8
R 12345678901234567890123456789012345678301234567890123456789012345678301¢34567880
ec.
No. Card (Record) Contents
Co-op ©25Culrumnd4s +1 ] u
N N 1.315 m700 F
.6115 m360 F
1.315 m/19 F
.4714 m333 F
1.416 m700 F
op S19Culrb=
.5114 m377 F

CldSysA031879MCC UWY Sierra
19:237116 2 6L169 9800-10.0
19:31 126.9 3L167 9800-10.6
19:32 136.7 2P171 8900-10.6
19:32 14J 1 4P16710300~-11.1
19:36 156.9 3P17710800-11.7
CldSysA0318798LU UWY Sierra
19:37216J.7 2L16910800-11.2

c? ®1AFm

33
by

3IFFII
33223
ZTITZTZX
TZTXTZIZ
IITXTZZ
e B S > 3 4
ccccc

ZTLTZIP
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OITZTZZTZIO
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DONRNU LU

19:38
10 19:39
11 19:41
19:42
13 19:58
14 20:11
20:13
20:16
20:16
20:17
20:20
20:23
21 20:24
20:24
20:29
20:30

17€.9
18J. 4
19t.6
20A.6
21J.6
22E.8
23t 2
24G.6
256.4
26J.9
27€ 2
28E€.9
29t.6
30J.8
31E 1
329 1

3P18310900-
1P18910400-

2P183 8400
2pP181 7500
2L137 6900

12.6
11.9
-8.1
-b. 3

-4.8.

.781b
1.01e
.5113
.4212
2Ju.2911

WZILZZIOZZIZXZ
ZZLZZILVZXZZT2XZ

2P173 9800-10.1.23JW.1813
7P18710800-12.6
21.18310900-12.1
1L18510900-12.4
3L18310900-12.5
5L19110000-10.5

3P183
2P133
3P187
3P177
3P183

9700~

8900
8400
8300
7600

10.0
-8.9
-/.8
~7.4
~6.6

CldSysA031879BLU UWY Sierra

JH. 4216
JWi.117
JH. 2815
Ju. 1513
JW.541S
JiW.bl14
JW.5613
JW.1611
JW. 2813
c-op

m383
m488
md442
m427
m456
m175
mig4
m133
m408
mi47
mi33
m292
m395
m487
me2oe
ma259

Si19Cuur

Ji $3333333333333333»

v

23333333333333333

<

ZLZRITZLZTZLZIZZZIXTZZZ ZTTZZTZ

ZTLZZLLIZIIZLITLIZIZZZZ

[~

z:zz:zz1zz:zz

ZEZZZXLIZIZZALZIZIZZ

c? .5

ZIZTXTILZTITZZTIZZIZIX
MZAZZLXZZTLIXITIXIXIZIZTX

3
O

ia

2%3:%22036 ¢ £1i3310700~11.4 L1815 m @8

e

"

20:57
20:58
20:59
21:02
21:03
21:12
CldSZ
21:29

Clds

22:02
22:0S
22:16
22:22
22:29
22:30
7?7136

34G.9
356G.7
36E 1
37 1
38E.5
394J4.5

46E 2
47¢ 1
50J.5
516.8
526.6
53J.5
546 1

3L17710900-~12.1
20L17710900~12.2
3P17710900-12.2
4P179 9500 -9.38

1P17S
1L175

1P175
6P179
4P181
1L173
2L175
21183
iLi181
3L179

8900
6500

3A031879BLU UWY Sierra
2400 1 40187 9906-10.0.
21:45 426G 1 3L185 8900
22:08 486 2 6L179 8800
22:14 49G6.7 2L175 6800
sA031879BLU UWY Sierra
21:43241G.9 3L191 9300
21:47 43t 1 3P191 7700
21:48 446 1 3P179 7100
CldSysA0318798LU UWY Sierra Co-op
22:00Z245E.5

6300
7900
8100
6800
7900
8900
8800
7900

. 18135
.691/
.1815
L3314
3114
L3111
Co-op

-8.2
-3.6

LZZLTZTZTIZIZCXIKIII;INKXKINXX

TIZTZTZIZXZ

miiv
m263
mi100
mz33
m224
mS11

S1{8Culr
13JW. 2414 m152 F

mmmmmWﬂwmmmﬂmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂw

5

3 bi 333333

~8.0.19JW.3015 m1/3 F m
-7.8.18UK. 2114 m143 F m
-3.2.44JW.3512 m37S F m

Co-op

526Culrti®45

~92.0 X JW.3715 m1S1 F m
6.3 X JW.2312 m263 F m
-4.8.58JW.3211 m402 F m

-4.5.206JH.2813
~6.4 X JW.3U14
-6.4.35JK,.3515
-2.9 X JK.3814
-6.4.26JW.2314
-8.3.19JKW. 1513
-8.1.16UK.2014
-6.3.17JKW.2014

m259
m228
m200
m278
mi73
mi29
mi42
mi149

n.

T mTTm

S37CulrSk4S

o

3333333 +3 !Ei:;!! I +33AFISII +3333233333333333933+333

AI=IIII

33333333 3333

LEZLZLT ZTXTXXZZIZTIXTZZZIXIALLZITEZ

ZITXTIIZIX ZI2T _TZTZXTZT Z

XITZTIZZIZ ZLTZXT XTILZIZ ZTZZZTZITXTZT T2
TER2IXIZTXLIZT TAX _ZIXTXZXZ _ZXXTZXFEXTZ

Z2ZHTLTZLZIZXLXTZIZZLIZXLLI2IZTZT ZIZZXZX

ZIZZ:ZZIZZ br B Spr e Qv B B P 4
CCCCCCcCE CCC CCCcC CCCCCaEC CoCaQocCcoceCeocoeocaee caoecca

c? .S-1AFmC

c? .S

2ZIT z:zz:z

c? .5

ZZXZZXZXZXTZIT 2TZTX 2ZTXIZXZXZ ZXXTLIZIZTZIZ
ZZZAXZZNIIZIMTIIZINIZTXIIZLTX

TTZIT2LZTXT 122X lZZHZZI IZT22ZTIXZ
ZTIXIXZZZZIZHAZZLI+ZXTZLIZXZTLIZTZ

22721:!2:!2

ZzTZ

CCCCC C€CC CCCE CCcCcoeceEe CaCoccoococouacc

cC

vaNFONPONTOHFONFOmruNchrhNn}NP}NhJNF‘NBINHQNrONfONFONFONPONFOND*RDNPONIDF

11111311112222222222333333333344444444445555555555666666666677777777778
12345€78901234567890123456789012345678901234567890123456783012345678901234567890

Note: On type *2° records for U. Wyo.
columns 36-37 contain approximat> MVDs estimated from
M/D=mean dia.=100x(cube root of 6xLWC/(pi x conec)).

Sierra Co-op data (Files 26-31),
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. Data Files 32 to 34, 37 to 39, and 47
are blank

as of the date of this report.
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TABLE A-4, THE NEW SUFERCQULLD CLUUD DATA BASE (Continued)
Data Fi1le No. 35

--------------------------- Card Column NO.~-~ - -o - st s s v s c e mm s m e
1111111112222222222335333333344444444445555555555666666666677777777778
123456789 123456789012345678901234567890123456/890123456783012345078901234567830
Rec.

No. Card (Record) tLontents
1 CldGrpl1032481W72 NRL S 0 Cu vEJI4%-2.2 64 -7.0 McLeCvD GulfStreami
2 1142 1A 1 4L21785400%-b.0.56J X 1831 X A N N X NN U =29CRO N N H O W 2
3 1145 2A.7 2121585300 -4.6.150W X 1728 X A N N X NN U #®2CRO N N N O W 2
4 11590 3J.1.4L220#6400 -6.3.82JW X 1928 X A N N X NN=_Gu30CRO N N N oW 2
S 1151 4A.1.31.220 6400 -5.71.2JUW X 1928 X A N N X NN= _8%30CRO N N N O W4 2
6 1153 5J.2.8L222 6500 -7.5.8 JW X 2031 X A N N X NN% . 6E23CRO N N N oW 2
7 1154 6J.3 11222 6b00 -6.4 .SJUW X 2081 X A N N X NN®.5%18CRC H N N O W 2
8 1154 7J.1.5L222 6600 -6.8 .6JW X 2031 X A N N X NN= . 3%10CRO N N NO W 2
S 1154 8J.1.4L222 6600 -6.8.4 UM X 2031 X A N N X NN G6%23CRO N N NOMW 2
10 1154 9 J.2.71222 6600 -6.6 .6JH X 2031 X A N N X NN®_2%10CRO N N NOW 2
11 CldGrp2032481W72 NRL S 0 Cu VEI4m-2 2%74%-7.0 McLeCv0 GulfStreaml
12 1200 1A.1.5L222%7100 ~6.41.10W X 2128 X A N N X NN® G®24CRO N N N O W 2
13 1202 2A.3 1L.220%6200 -5.5.32JW X 1928 X A N N X NN® _3%1i3CRO N N N O W 2
14 CldGrp3032481W72 NRL S 0 Cu V 34 -2.2 68%-5,0 MclLelCvD GulfStreami
1S 1228 1J.2.7L210 3750 -3.7 .1JW X Y U X AN N X NN U =0 CRON N NOo W 2
16 1230 2J.2.6L210 3750 -3.3.200W X S U X AN N X NNU =0 CRON N N O KW 2
17 1232 3J.1.5L210 3750 -3.0.28UW X 9 U X AN N X NN U =0 CRCN N N O W 2
18 1235 4A.2.6L216 5400 ~S5.0.35JlW X 1425 X A N N X NN U =0 CRON N NO W 2
19 1240 5J.1.5L217 S600 -6.2.56JUW X 1425 X A N N X NN U %0 CRON N NO W 2
20 1242 6A.1.4L218 6100 -6.4./7 JUW X 1625 X A N N X NN U =0 CRON N NO W 2
21 1249 7J.2.6L218 6100 -6.5.30UW X 1648 X A N N X NN U =20 CRON N N O W 2
22 12%4 8A.1.2L218 6400 -7.0 .8UW X U U X AN N X NN U = CRON N NONW 2
23 1255 SA.1.21.218 6400 -7.01.00k X U U X AN N X NN U =20 CRON N N O N 2
24 1256 10A.1.2L218 6400 -7.0 .9UW X U U X AN N X NN U =0 CRON N NO W 2
25 1256 11A.1.41.218 6400 -/.01.0UW X U U X A N N X NN U %0 CRON N NO W 2
26 1300 12A.1.2L218 6400 -7.0 .SUW X UV U X AN N X NN U %0 CRON N NOW 2
27 1301 13A.1.4L218 6400 -7.0 .8uW X U U X AN H X NN U %0 CRON N NO W 2
28 1301 14A4.1.50L218 6500 -/7.5 .8JW X U U X AN N X NN U 25CRO N N NO W 2
29 1305 1S5A.3 1L218 6200 -7.91.0UKW X 1525 X A N N X NN U 12CRO N N O W 2
30 Cloud 1032681nlL NRL P & Cu Vv%/0 U %30%-10 cP <IASme 1
31 1352 1A.2 1L244 8900 -9.4.52U.371119560 A N N O NN .4 18CRO N N N O W 2
32 CldGrp20326816SH NRL P 6 Cu VU U u U cP 0-.1ASmCf MTD 1
33 1453 1J 2 IL26G11000-13.5.13J X X X X AN N UNN.1Z SCRON N N O W 2
34 1455 20.1.41.26011000-13.1.21JW. 141019360 A N N U NN.24 11CRO N N N O W, 2
35 1455 36.1.49L26011000-12.0.61UW. 681422730 A N N U NN X X RO N N N O W 2
36 1455 4D0.6 3L¢5011000-12.3.¢bJW.2/1219670 A N N U NN.36 1SCRO N N N S WS 2
37 1456 56.5 2L20011000-12.0.13JWsnow cntam A N N U NN.26 X RO N N N S WS 2
38 1459 60.2.7L25011000-10.8.37JUW.391222080 A N N U NN.40 17CRO N N H oW 2
39 1459 74.2.71.25011000~-10.7.24U0KW.221022600 A N N U NN.22 13CRO N N N O W 2
40 1503 8J.3 1L23011000-10.4.30UW3now cntam A N N U NN.S52 24CRO N N N S WS 2
41 1508 9F .3 1L240 8900 -6.6.41uMsnow cntam A N N U NM.32 X RO N N N S WS 2
42 1509 10J.3 1L230 8800 -6.6.20UWsnow cntam A N N U HNN.21 9C RO N N N S WS 2
43 1510 11F.6 2L230 8100 -4.4.38JWsnow cntam A M N U NN.44 1SCRO N N N S WS 2
44 1511 124.5 2L230 8000 -4.0.22JWsnow cntam A N N U NN.23 12CRO N N N S WS 2
45 Cloud 3032681ViV NRL P6 CuCbC VU VU v v cP ®0-.2ASelCf ,SrTb 1
46 1512 14 2 71226 8000 -5.1.52UW.301019610 A N N U NN.40 19CRO N N N S WS 2
47 Cloud 4032681n0H NRL P BO6U CU U U u cP 0-.3FSmCf MTb 1
48 1547 1A 2 91222%7000-10.6.22UW.421322650 A N N U NN.27 U RO N N N O W 2
49 CldGrpl1031981HGR NRL S M Sc I®b5-13.0100-23.0cP NyW=/W&FlLc 1
50 1527 1A.3 1L230 7000-18.0.46JW N N N N M N N XNNX X RIN N N USaWw 2
51 1551 2A.5 2L230 6000-18.0%. 2JW N N NN N N N X NN.19 UCRON N N Usel 2
S2 CldGrp2031981UST NRL S M bc Ix4p-13.0 U U cP NyWx7WafFlLc 1
53 1558 1A 2 7L230 5800-16.0.25JW N N NN N N N X NN.1S UCRON N N Ummi 2
54 1601 2A.5 21230 5600-15.2.18JW Y NN M N N N X NN.18 UCRON N N OW 2
55 1806 3F.5 20230 5000-13.9.11JW N NN H N N NXNN.12 _4CRON N N S- WS 2
56 1607 4A 1 61220 5000-13.2.28UW N N N NN M N X N N.28 SCRON N N S- WS 2
57 CldGrp3031981HGR NRL 5 M Sc |®e4gm-13 %70-18.5cP HyW®7WeFLc,C1L01
S8 1631 1A,.3 1L230 S000-13.5.238UW N NN NN N NXNHN.2SU ROIN N N S WS 2
59 1643 2A.5 20230 6900-16.3.48JW N NN N N N N XNN.S0U RON N NO W 2

11111111112222222222333333333344444444445555555555666666666677777777778
123456789012345678901234567890123456/890123456783012345678901234567890123456 7890
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TABLE A-4.

-------------------------- Card Column No.

THE NEW SUPERUOOLED CLOUD URTA BASE (Continued)

Data fi1le No. uvob

111111111122222222223333330333444444444455595555556666b6666677777777778
12345678901234567890123456/789012345678901234567890123456769012345678301234567830
Rec.

Lard (Record) Lontents

1 CldGrpd40313811AD NRL 5 3 Sc [=oumk-15 %30%-22 cP

2 1705 1F.5 2L230 7000-15.6.2490W N NN NN N N X NN.17 U RO N
3 1706 2A 2 BL230 7000-15.5.12Ju N NN NN N N X NRN.10 4CRO N
4 CldGrp1041781oME NRL S 0 S5t Cxuux-7, 8120 U

S 1430 2 9L23011000-10.0 N JW N MN N NN NN N.249.6CRO N
6 1439 <E N NF210 9700 -8.1 N JUW.031641135 A N N N N N.082.7CR0O N
7 1439 JE N NP21010200 -B.1 N JW.221/28180 A N N N N N.25 10CRO N
8 1440 4D 1 4L21010700 -7.8 N JW.321828350 A N M N N N.32 13CRO N
9 1441 SD 2 SL21010700 -7.6 N JW.271422290 A N M N N N.33 13CRO N
10 1442 6D.5 2L21010700 -7.95 N JW.U3 716470 A N H N N N.26 11CRU N
11 1443 76 2 6L21010700 -7.4 N Jwsnow cntam A N M N N N.093.0CRO N
12 1445 8A 2 BL22010700 -7.3 N JWsnow cntam A N H N N N.197.6CFRO N
13 1502 9F .8 3L23511000 -8.6 N JWanow cntam A N M N N N.103.9CRO N
14 1503 10F 417L23511000 -7.7 N JWsnow cntam A N M N N N.249.6CRO N
15 1507 11F 310L23511000 -6.2 N JW.0815¢5320 A N M N ## N.1/7/7.0CRO N
16 1510 12A 624L23511000 -4.5 N JUW.201322330 A N M N N N.28B 11CRO N
17 Cloud A1219800oMA NRL 5 0 Sc B2l U #30%-13 cP 1-2FS
18 14:35 1J.3 1L218 7500%-12 .z29JW X X X X A N N X NN.32 16¢cRO N
19 14:36 2F.4 1L218 7500%-12 .412JW X X x X A N H X NN.16 12cRO N
20 14:37 3J.2.7L218 7500%-12 .28JW X X X X A N M X NN.S6 18¢RO N
21 14:38 44 1 4L218 7500%-12 X Jw X X X X A N N X NH.35 16cRO N
22 14:41 5J.3 1L218 7500%-12 X JW X X X X A N N X NN.35 14cRO N
23 14:43 6J.3 1L218 7500%-312 X JWd X X X X A N N X NN.196.7¢RO N
24 14:47 7J.3 1L217 7000-11.5.23Ju X X X X A N N X NMN.23 10cRO N
25 14:49 8F.3 1L245 7000-11.5.12W X X X X A N N X NN.197.1cRO N
26 14:50 9J.4 21245 7000-11.5.20JWd X X X X A N HNH X NN.27 14cRO N
27 14:50 10J.2 1L245 7000-11.5.14UW X X X X A N N X NN,198.5¢cR0O N

N
N

Oy

Z2ZTZIIZXIZIZXTZILIZITZITIZIZIIIZIZ

Nyl 7Waflc,upClt

N S- WS 2
N S- WS 2

zZ

ZZZZZZITIZXOXTIIIIXTAZTZ

ocoooocoooL OO0

EEEXEEEEEE EEEREEELFEEEEEE
umunn

McTSyw , WeFHCER, CILDI

PO NNONRNONNN

11111111112222222222533333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

A-46

S Y



TABLE A-4.

THE

NEW SUPEKLUULLD CLUVD UATA BASE (Continued)
iata File No. 40

--------------------- ~=~~=-=Lard Lolumn HNo. .
11101011111822222222233333333510444944444445559555555666006666677777777778
1234567890123456/8901234567890123456/890123456/630123456789012345678901234567830

Rec.
No.

15:14

15:16

e
CWONNUV AW

16:24
16527

"
[%3

16:44

el e
DUV LWEN

16:50

F298C1A1216740LMUWSH
15:13L 16 1 3L1iz6 /000

2G 1 3L130
46.5 1L130

206.1.2L130

36.2.4L13u

20 3 o6L124
4G.4 1L124

7000

15:16 3G.2.4L130 7000

7000

7500
/500

7000

16:43 36.5 1L124 7000

7000

Lard (Kecord) Contents

HJkMetSoc.v106 S 0 Cu

Y 3 UMW NNN m
~3 JISUW N NN m
~o 55U N NN m
3 .7 UWNNNmMm

F29€C1B1216740LMUWSH QURMetbSoc.v106 S 0 Ns
15:17L 1G1022L130 7000
F298C1C1216/45ELAUWSH GJRMelSoc.v106 S 0 Cu
16:23L 1G.4 1L130 8000

-4 0BJW N NN 'm

3 L3 UMW NNN m
3 1.0UW NNN m
=2 .5 JW NNN m

F298C1D121674SEAUNLH QURMetSoc.vi06 S 0 Cb
16:42L 1G 2 4L124 7000

“2 J1/JW N NN m
-1 LA45JW N NN m
-1 L2 JWNNN m
=1 1.1 NNNm

17 F298C1E1216745EAUWSH QURMetSoc.vive 5 0 Cu
18 16:52L 16 4 8L120 7000

19 16:57

26 4 8L120

7000

1 L2 JWNNN m
1 .1 JUWNNN m

20 F301ClA010275SEAUMWSHAURMetS50c106:p2YS 0 Cu
21 14:48L 16 3 70L122 5400

22 14:51
23 14:54
24 14:57

26 2 .3L122
36 3 7L122
4G 2 3L1i2

5509
5400
5400

~2.4.17JW N 9 N S00
~2.7.23JW N 9 N /00
~2.4.14JW N B N 550
~2.6.08JW N B8 N 350

25 F301C1B0102750LMUKWSHA.PMetSoc106:p29S 0 Lu
26 15:40L 1G 2 3L120 7400

27 15:42

24 2 4L120

7400

-1.3.210W N 25N 25
-1.4.26JW N ¢O0N 60

28 F301C1C010275HAMUNSHRURMetS0c106:p29S 0 Cu
29 16:06L 1G 3 7L134 7600

30 16:09
31 16:11
32 16:25

35 18:30

26 1 3L1490
36 2 4L135

/800
7800

4J 4 8P13010000
33 F301CID010275SSEAUNSHQURMetS0c106:p29S 05StSeL
34 18:24L 1H S511L124

2A 2 3L124

6500
6400

-2.8.07J0W N 10N 125
-4.01.1JW N 16N 500
-4.0.21UW N 11N 290
~7.5.140W N 11N 200

=3.7.27J4 N 1UN 460
-3.6.09JW N 8 N 320

36 F733C1A020279237UWSH Priv Comm 1982 S 0 Sc
37 12:34L 16 612L125 6445 -6.4.84UW.782/34125

38 12:37

2.5 1L119

6770

39 12:46 3E.6 1L119 6770

40 12:48

4£1020L119

6290

-4.5.499JK.82e83910Y
-4.3 X JW.382634 69
-~4.3.440W.522540103

41 F733C1B020279237UKWSH Praiv Comm 1882 S 0 St
42 13:02L 1E N NP120

43 13:03
44 13:03
45 13:04
46 13:04

2E N NP120
3E N NP120
4E N NP120
SE N NP120

4280
3760
3270
2725
2450

=1.3 X UMW 022439 7S
=1.7 X JW.291832175
“1.1 X UW. 331624253
~0.3 X JUW.171434199
S0.1 X UW. 041035149

47 F733C1C02027923/UWSH Priv Comm 1982 S 0 St
48 13:20L 1E N NP122

49 13:20
50 13:37
S1 13:39
52 13:41

2E N NP121
3D 1 3L137
4 2 4L1:3
5J.7 1L123

4930
5310
S370
5325
5350

S3 13:43 6J.8 20121 5350 .
54 F733CiD020279237UNSH Priv Comm 1982 S 0 St
5SS 13:59L 1G 2 41124

56 14:01
57 14:02
5B 14:02
S9 14:03
60 14.:04

26.4.8L119
3G.4.8L119
4G 1 2L114
SE.S 1L116
6E 4 8L111

11111111112222222222333333333344444444445555555555665666668677777777778'

3380
3360
3325
3405
3385
2890

0.5 X JW.242u25 95
JW. 202228 b2
JW. 122040 63
JW. 242239 /4
JW.101/40 €7

JW.1/2240 b2

X
-1.4 X
X
X
-1.3 X

~0.7.45JW.541340233
~0.4 X JW.312139112
+0.6 X J.431/32313
~0.2 X JW.282139 99
-0.6.5 JW.581833230
~0.2.43JNW. 481539358

(]
A

Cx60

PDDDODPD~=IIIIPRIPODPIDIIODPRIQOICDIIDDC

30 u zao
N NN 2UW
N NN J0W
N HN 2W
N HH SKW
45 =@ 200
NOH N 20W
30 Uy 2060
N HN LSW
N HN 34
N ¥ N 8k
30 ¥ 260
N NN 15w
N NN 4
M HN 3uW
N NN 1N
306 U 200
N NN Sk
N N H SW
30 U =95
N NN .2ZW
N HN .1W
N NN LW
M NN .1k
u v 3
N NN 1K
N N LW
30 ®+1 >99
N N N 984
N H N ISWK
N H N 994
N ¥ N 30W
[V u U
N HHN _2W
N HN OW
-2.8 79
AZ.1 & 36.1HW
11 & 31.1W
183.797.1W
X 1.299.1W
24 +1.0 43
X .199.1W
X .399.1k
X .399.1M
X .259.2¢KW
X .543.1W
48 -§.6 62
5S9 .146.14
D4 .199.1M
v 9 6 OW
.3 @ 28.114
1.1 8 40.1
1.2 @ 18,14
18 +¢.8 35
X .299.2W
X .299.1W
X .3u8.1iwW
X .199.3W
X 8 99.1W
X .193.3W

DPII2IPDCIDPIIDDPODIPIIPOIPDID

U mP 0~

T2XTZ

U mP 0-.2F

U mP 6-.1A4

ZIT_F _TXTZ
*

> 3 2 4

ZTZTIZX

TZT2TZ

I 4

<
3
T
[
N

zZ

U

ZZZTEF
zz22

u

|
-
ZRXZEIVZY

1]

T _Z2ZXIAZZ
zZ

[
.

’

N
XEZZTZTZIWIZIZXXTAZIZIZTINZIZZ

z:tzznzzéfzzz::zz EEZELXT AR TS
L]

3
h]

3
zz

<

=X

2ZT2Z
Z2ZTXZTZITCZIZIIZILIGZIIATITIICIZIZZICIINIZZIIPDLIZQITZIORI )

hl
-
E

ZZZZIZTZX

ZZXX X XXX

TZIZX

Oc

B¢

>
[

0 mi 2

—mbi+ 12
~-mide 12

12

FRERE

Qoo KMUOO
@1 m
-
>
I3}
—n

11111

12345678901234567890123456789012345678901234561891123456789012345878901234567890'
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—

No.

P b b b e e b S
DONNNBEWUNOPDANDNN AN

TRABLE A-9.,
ata ti1le No. 41

THE Mt W SUePeUULED LLUUL DATA KRast

(Conlinued)

--------------------------- tard Lolumn MO, ~-----c--o--cm s s s s mem s

111111111122222222223333333333494444444445505555555666666666677777/77/778
12345678901234567890123456 /890123456 /8901234567890123456783012545678901234567890
Rec.

" Card (kecord) Lontents

F733C1E020279237UWSH Praiv Comm 1982 S 0 Sce
15:150L 16 1 2L123 2640 -0.1.25JW.16 9r1s62
15:17 2J 1 2L127 2580 -0.9.19JW.08 7 x34/
F733C1F020279HAMUWSH Priv Comm 1982 9 U ¢

15:25L 1J 2 4L125 3085 =-0.7.37JW.2010303u2
15:30 2E 3 SL118 3090 -1.6.35JW.251018530
15:33 3E N NP111 3595 -2.2.554W.521/725330
15:35 4D 1 2L116 4040 -2.8.400M.056152/290
15:36 5G 1 2L119 4055 -2.6.21JW. 1410 X285
15:37 66 2 4L117 4070 -2.1.09JW. 0710 X1bH
15:39 JE 2 SL117 4070 -2.1.58JW.331732175
15:41 8k.6 1L112 4260 -1.9./5J0W.pbl1B28230
15:43 9K.2.4P115 4615 -2.21.1)W1.02230234

F857C1A0214800LMUWSH Priv Lomm 1982 S U Ac
12:12L 1E N NP14712150-17.8.050m.0213 x 33
12:13 2E N NP14112700-19.1.07JW. V6111615
12:15% 3E N NP14313250-20.6.07J0W.091215130
12:16 4E N NP14013735-21.5.12JW. 292027122
FSS57C1B021480HAMUWSH Priv Comm 1982 S 0 b¢
12:47L 1E N NS145 5505 -5.3.0/70w. 111525113
12:48 2E N HS146 5000 -4.5.07JW. 15101444

12:49 3E N NS145 4520 -3.7.070HW.201324285
12:50 4E N NS138 4025 -4.4.1720W.221021780
42:51 SA N NS133 3480 -4.3.04JW. 071229125

FB57C1C021480HAMUWSH Priv Lomm 1982 % 0 Sc
12:56L 1E N NP115 3805 -2.b.04JW.031051104
12:57 24 M NP121 4300 -3.8.17JW.211229450
F857C1D021480HAMUWSH Priv Comm 1982 & 0 St

12:58L 1E N NP123 4940 -3.4.05JW.021020 76
12:59 2E N HP123 S493 -4.4.07JW.121422136
13:00 3A N NP121 5825 -5.0.170W.211423270
13:01 4J.4.9L128 5300 -5.5.12JW.261221327
13:06 5J 2 5L131 S760 -5.7.120K. 271522300
13:09 6J 2 bL132 5435 -5.3.17JW.231221294
13:12 70 1 3L133 5280 -4.4.06UW.10 821283

F857C1E(21480HAMUMSH Priv Comm 1932 S 0 St

13:15L 16 1 3L129 4965 -4.2.09JW.191228304
13:17 2D 2 3L124 4965 -4.0.17JKW. 251224363
13:19 3G 5111117 4985 -4.1.¢27Ju.41152b510
13:25 46.4.8L123 5005 -3.9.09uW.151222227
13:29 5J.7 1L122 5850 -5.2.13JW.241424189
13:31 6J 2 SL117 5845 -5.6.27°0W.431624270
13:34 76.6 11.123 5860 -6.0.272)W.401522308
13:35 8J 1 2L126 5805 -5.9.27UKW.431524287
13:36 9J.3.6L127 S750 -5.6.17JW.37152/293
F8S7Cl1F021490HGMUWSH Priv Comm 1982 S 0 51t

13:41L 1E N NP129 5190 -4.1.120W.251519267
13:42 26 1 2L128 4955 -3.8.090K.161322205
13:43 36 1 2L118 4985 -3.7.06Jw.041225 68
13:44 4D 1 30118 S000 -3.8.06JW.07 926208
13:46 SG 1 3L115 5005 -3.8.092UW.171128305
13:47 66.7 1L112 5000 -3.7.06UW.061229135
13:49 7D.5 1L116 4980 -3.5.06JKW.US 922170,
13:50 8G 1 2L123 5015 -3.7.08JW.141323194
13:52 96 2 4L124 4995 -3.8.06UKW.091124173
13:54 10J 4 8L122 5005 -4.1.09JW.181020340

CPIPPTIDDIEPITIDRT

PPIPDIPIIDPTIPCTITDIDITIDPTLIOPIEDDTITCDZIODDITTICDDDD

1

2C 20X IMMHICTHIIHIMANXRKIAINCTHKHAK IR X DXXLINT X

22

0. U U

X 1.1449 W N

X
28

25

€O L D6 XN XX X X X I XK XX

~ vl

>

"2
7

¢

0 bb.7W N
-0.5 U VY
LB302.W N
L9572 W N
.b873.d N
L4905. W N
.69911W N
.O8011W N
.299.6W N
.3z2.14 N
.3 2.2 N

-17.8135-21.

X 1..3W N
X 2.3 N
X .6.1W N
X 2..1W N
-4.1 58 -6.
6.1 N
X 0 1w N
<179 J1W N
.4.14 N
X 2..2W4 N
-2.6 46 -3.
X 2..2W N
X 1..3W N
-3.4 59 -5.
0 .14 N
v oLl N
0 .i1W N
«1.1W N
0 .1l N
0 .1 N
S..1w o
58 -S5.
.9.2W N
6.1.W N
1..1Wd N
3..2W N
3L 1W N
4.1 N
0 .1W N
2.1 N
.O5.1W N
53 -4.
S1.2W N
22.3W4 N
~4.14 N
13.1W N
2. X N
11 Xl N
1. XW N
11 XW N
22 X N
.5 XW N

x

x

<

XXXXXXXXXXCXXXXXXXXX X XX X X XX

mP 1WeAST, $2-3E8ACT1
N N N SP We+i2
N N N SP W+]2
mP 1WaASF, $2-3E4ACTL
N E-mile ]2

E-mW+ ]2

E-mid+ |2

E-mbie 12

E Wel2

£ Wel2

E-mie |2

20 mid 2

%0 m 2

Pg5SWHe 1
0 m 2

z2Z
z2

(611222222222

T
ZZZ2ZXZAXIZTZTZ

<
EZTXZXLITEZITZXTZITLTZIIZTZ

-
z
M2ZTITIMIZIITZITIIZIIZX

-S

TIZITEZZITZXTZTITZXX

-2Z2ZX
zZZ2XZ

2]
)
m
<
z

EEEEEE

O
h:]
4
]
(74
°
[5]
X
0

m
<
EXZZEZIIZTIE

EZZTEZTZZZIX
v

Zz

ZTZZZZZLZXZIZANTZIZIIXIZIIMIIZIZIZIZIIMIZIMIZIZTIZ
oo ®m

3]
-
m
<
'
4]
v
EEEEBZ
EE

O
]
-
4
]
1]
[
7]
X
a

™
<

E
EEEEEEEEEEE EXEEEXEEEEEELEE

a
v
ZXLZLZTIZTIZTZITZX ZTZTITXIXTXTXLZXZ TZTZXZZITIXIZ XT ITTZXZ
z
@
ZZTXIZIZIXTZIZZIEZXZTILILIIZIIZTIEZIZLTZXX
o
2]
%
[STSTNSEUE O ST RE S ESER MEVE SR SR VSV VSISV VIVE SV VEVE R VDVE I I R E

m
<
ZZIZTAXIZZXZZZEZIIIZIZZIZIEIZZIZIZZ
MoOOODOCOUW COOROCLORUB OROOOOOU M EE OOOCOS

|
3
.+

—

ZIZZXZZAZLXIZOCZTZZZZIZTZLIOLIIXIZIIZIOZIAIWIITIZZ
m
1
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E

0 W

111111111122222222223333333.535449944444445555555555666666666677777777778
12345678901234567890123456/789012345678901234567890123456789012345678901234567890
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No.

-~
<

3

€,
2

a

10

12
13
14
19

16—

17
i8
19

o1
22
23
24

27
28
23
30
31

TAGLE A-4,

THt

NEW SUFERLUULED LLUUD DATA BASE
Data trle No. 42

Ltard tolumn No.

(Lontinued)

llllllllll‘kz<d8<éldd $30333333444444944445555555555666666666677777777778
123456789012345673301234567689012345678901254567890123456783012345678901234567890
Fec.

14:17 2E N NP134 5685
4 14:;18 3E N NP120 5190
14:13 4E N NP121 4765
6 FBS57CLIHOZ1480HAMUKNSH Priv Comm 1982 S 0 Se
7 14:20L 1E N NP123 3940
14:21 2E N NP131 3400
T 14:39 3E N NP124 3365 -3.2 X JUW.048 §260
14:40 4E N NP117 3955
11 F857C11021480HAMUNSH Praiv Lomm 1982 S 0 Sc
-3.8.17JW.231823250
-3.8.02JK.08 715¢88
~4.7.05UW.08 816233
~4.5.06UW. 06 B151451
c4.6.00JW. UY 815245
~4.3.08JW. 11 921261
~4.1.08JW.10 915253
'3.2.07JW.07 815203
20 F881C1A0409800LMUMWSH Praiv Comm 198¢ S UCulbl
11:131L 1A.6 1L156 8460
11:23 2~ 1 3L142 6305
11:31 3A.2.4L126 4935
11:36 4A.4.9.128 4810
25 F881C1B040980HAMUWSH Prlv Comm 1982 S 0 Cu
26 11:43L 1J.6 1L127
11:44 2A.4.91128

14:50L 1J.9

14:55 20.4.

15:02 3A.9
15:108 40.8
15:12 5 3
15:21 64 2
15:39 7J 2
15:51 8A 1

11:58 J3A.8

12:03 4D.2.

12:03 5SA.3.
12:05 6J.2.

21134
L1138
20132
2L135
0133
SL131
4L129
2L127

2L131
4L 133
bL144
4L 137

5620
4835
5325
4925
4935
4925
4930
4345

4035
3900
4085
5140
5170
5565

tard (kecord) Contents
1 FB85/7C16021480RUMUKWLH Priv Comm 1982 5 0 Sc b 47 -4.0 S8
14:08L 1J.7 1L120 5845

5.1.08JW. 171428154
c5.5 . 170K, 361622317
"4.8.17JKW. 231318380
4.0.04UK.091V1b2/6

“2.9.12J0M. 2051628170
~2.7.070K. 151829 ©8

~2.6 X

8.7 X
-4.8 X
-1.7 X
~1.5 X

S X

JuW. 121013423

JW.932 /35147
JUW1.228331838
JW. 312432209
JH. 852451151

JW. 712029210
JW. 581828241
JW. 942280224
W. 562030200
JW. 551728290
JK.bU20298206

A

X X 50 XW

A1/ X 0 XW
A.17 X 0 XKW
A.27 X 4. XK

PTITDPIDIIDIAIDIDDOT

A
A
A
B
A
]

A
A
A

S4 -2.9 42
17 X 6. XW
57 X 23 XMW
X X 3.1i.uW
X X 1..4M
49 -3.8%57
X X 0 1M
X X 4,..6W
X X 2..9W
X X .3.2W
X X .1.1W
X X 3.1. W
X X .5.3uW
X X .9.44
34 -0.4 725
Al3 2.2733.W
71.3314. W
0 X 3.1iW
161.7133. W
S4 +1.0 U
2 .8 S51.W
8 .5 52. W
X X 3.1W
11 7114
5 .6 B2. W
X X 2.14

A

-S.0cP EyW,NE-SWPgbSuHct
N N N N N NO W 2
N N N N N NO W 2
N N N N N NO W 2
N N N N N NO W 2
-3.1cP EyW,NE-SWPg6SKHC1
N N N N N N S-mW+i2
N N N N N N S-mWe¢i2
N N N N N NE-miel2
N N N N N N 0 mik 2
-6.0cP EyW,NE-SWPgBSWHcL
N N N N N NO6 W 2
N N N N N N S-mus+]2
H N N N N N S-mi+j2
N N N N N NO W 2
HN N N N N NO Wk 2
N N N N N N O mWH+l2
M N N N N N S-mie¢]2
M N N N N NO mW?2
-3.8mP Ua2-3FFmCfisOf 1
N N N N N N SPmu+i2
N N N N N NE-mlel2
N N N H N NI md2
N N N N N NRKE W 2
U mP Ua2-3FFmCfasdf 1
N N N N N NGO w2
N N N N N NO md?2
N N N N N NO W 2
N N N N N N SPmW+l2
N N N N N N SPmuWe¢l2
N N N N N NO W 2

11111111112&&2222222333353333544444444445555555555688686666677777777778
1234567890143458189018345618901&3456/8801d345678901£3458789012345678901254567890

A-4Y




Akt

TABLE A-4. THE MEW SUPERCUULED CLOUD DATA BASE (Continued)
Data File No. 44

--------------------------- Card Column Mo, ~---=--c-—-c--o e m e d i dc e cee e e e e

111111111122222222223333333333499444444445555555555666666666677777777778

12345678901234567890123456/890123450/83012345675890123456789012345678901234567890
Rec.

No. Lard (Record) tContents

1 Pass 1 120679HTSAFGL AFGL-TR-¥10192 P 85t B U U =52%-.8 ¢ .6-1FSuCf,Lfi52 1
2 221572 1D 1 3L167 5195 -1.8.25UW. 271531300 AN N 2c NN U U RO N N N S- lsw2
3 22:5S8 26 2 SL16Z 9155 -0.9.16JUW. 171228370 AN N 1c NN U U RON N N S- ]ew2
4 Pass 2 120079HTSAFGL AFGL-TR-B10192 ¢ HAsAcB 64 -0.6 U U ¢ .6-1FSuCf,CfI52 1
S 23:01 1tH 1 4L177 7185 -1.0.48JW.501739440 A N N 1c NN U U KON N N S- leu2
6 23:032 26.7 2L173 7175 -1.5.220W.151231350 A N N 1c NN U U RO N N N S- [+W2
7 23:04 36 1 3L1iv9 7175 -1.6.13JUKW. 051335145 AN N 1¢ NN U U RO N N N S-1+Ww 2
B8 23:05 4D.3.8L17S 7200 -2.0.25UM.101231360 A N N 2c NN U U RUN N N S- j+mW2
9 23:06 SG.4 10174 7200 -2.0.18JW. 07 B32300 AN N 1c NN U U RO N N N §- jew2
10 23:09 OHH.& 2LinZ 7380 -2.7.2:9W. 201030310 A N N 1c NN U U RON N N S- [eW2
11 Pass 3 1200/ HTSASGL AFGL-TR-817192 ¢ BAsAcB U u U U ¢ .6-1FSuCf . ufl52 1
12 23:142 1H 1 SL177 9250 -3.9Y.16JWsnow cntam A N N 4c NN U U RO N N NS [eW2
13 23:15 2H 1 41178 93260 -3.7.08JWsnow cntam A N N 3c NN U U RO N N NS 1sW2
14 23:17 3H 2 /L1776 9250 -3.5.18JWsnow cntam A N N 3c NN U U RON H NS 1+i2
15 Pass 4 120679HTSAFGL AFGL-TR-810192 ¥ YAsAcE U U 130%-10 ¢ .6-1FSuCf,Ccfl%52 1
16 23:232 1J 1 SL18511340 -6.4.290W.031632340A N N SS NN U U RU N N NU mW 2
17 23:26 2J.4 1L18411320 ~-6.3.31JW. 351633365 A N N S6 NN U U KON N N U ma 2
18 23:26 3J.5 2L18611320 -6.5.34JW. 401634335 AN N S5 NN U U RO N N N U mW2
12 23:27 4J.3 1L18511325 -6.6.49JW.551734410 A N N S5 N U U RON N NU mid?2
¢0 23:27 S5J.4 1L18311320 -6.4.285JW. 321734270 AN N S6 NN U U RO W N NU md2
21 Pass 6 120679HTSAFGOL AFGL-Tk-B1U14Y2 P 8AsAcH140-11.9170-18.Sc .6-1FSuCf ,Cf152 1
22 23:417 1D 1 SL18615260-14.5.43UKH. 45163330 & # N 27 NN U U RO N N N U mMW 2
23 23:43 2D.6 2L20015330-15.0.37M4.331532345 AN N 26 NN U U RON N N U mWw?2
24 23:43 3H.4 1L 18815270-14.8.10JW. 101251240 AN N 272 NN U U KU N N N U muw 2
25 Pass 7 120679HTSAFGL AFGL-TR-810192 P BAsAcB140-11.5170-18.5¢c .6-1F5uCf,Cfi52 1
2 23:47Z2 1A.4 1L20716815-18.5.28JW. 241734255 A N N 25 NN U Y9 RO N N NU mW?2
27 Pass 9 120679HTSAFGL AFGL-TR-B10192 P HAsSAcB140-11.5170-18.5¢ .6-1FSuCf ,Cfi52 1
28 24:092 1J.3 1L187149400-13.3.27JW. 251634255 A N N O NN U U RON N NU mW?2
29 24:12 2J.3 10L18114390-13.5.21UW. 251534355 A N N O NN U U RON N NU mWd?2
30 24:13 3H.7 2L18614420-13.6.25JW. 3951/385545 AN N 3B NN U U RON N NU mW?2
31 Passi0 120679HTSAFGL AFGL-TR-B10192 P S8AsAcE U U 130%-10 c .6-1FSyCf ,CfIS2 1
32 24:17Z2 1D 412117712295 -8.6.39JW. 361634300 A N N 29 NN U U RON N NU mW2
33 24:23 2H 1 4L 1/312260 -8.3.56JW.662235325 AN N 1e NN U U RON N NU mWk2
34 Passll 120679HTSAFGL AFOLL-TR-B1U192 # BAsAcB U U u U ¢ .b-~1F5uCf , CfIS2 1
35 24:282 1D 1 5116710285 -5.3.35UW.201219485 A N N 48 NN U U RO N N N S- [+W2
36 24:30 2H 1 3L17110300 -5.9.46JW.451734345 AN N 86 NN U U RUN N N S- [+42
37 24:32 3H 1 4L16210300 -5.b.17Jsnow cntam A N N Z2¢c NN U U RON N NS ml 2
38 Passi2 120679HTSAFGL AFGL~TR-B1U192 P BAsAcB U u u U ¢ .6-1FSuCf ,CfIS52 1
39 24:35Z2 tH 3 7L165 8230 -4.7.07Jwsnow cntam AN N lc NN U U RO N N NS ml 2

1111111111222222222253333333339444444944455555555556666666666727777777778
123456783012345672901234567890123456789012345678301234567890123456768901234567830

A-50




TABLE A-4. THE NEW SUFtRUUULED LLOUD DaTA HASE (Lontinued)
Uata Fi1le No. 45

--------------------------- Lard Colump NO, -~ --=--o—r oo e m e m e m e - m e -
11141111112222222222333333333344444444445555555555666666666677777777778
123456789012345678301234567890123456/890123456789012345678930123456/89012345678930

Rec.

No. Card (Kecord) Lontents
1 F3 SysAN32779VLLLAMP Priv Comm S/1B2 S27 Sc Ixd4 +f m64 -4 MmPE2AWEWTSSLc 1
2 11:12Z2 14.2.8L200 B3CO -3 LO7JW. 08 B U360 F 0 0 M NN N N N N N MNO W 2
3 11:30 2J.2.8L195 6310 -3 .S4UW. 72313 U702 F .4 .3 N NNN N N N N NO W 2
4 F3 CldBO32773VLLLAMP Praiv Comm S/82 522 As 1102 %#-3 114%-10 MmP®2AMEkWf8SLc 1
S 11:372 1J.4 1L20810020 -10 .09UW.09 8B U325 F 0 0 N NN N N N N NU 3w 2?2
& 11:40 20.3 1123411080 -1k .33JW.4013 U4/0 F .2 .1 N HH N N N N N NU 3u 2
7 11:42 36,3 1023711090 -12 .3$5UMW. 3511 USES F .1 .1 N NN N N N N N NU sk 2?2
8 F3 C1dCO032779SCuLAMP Priv Comm 5/82 S17 Cu | 26 +6 98 -8 mP WEkWfBSLc 1
9 12:22Z 1E.7 3L24z 6260 -2 1.0JUW.6415 U385 F 4 Z N NN N N N N N NU W 2
10 12:23 2C.2 1L236 5460 0 L 41JW. 3414 USLD F 8 4 N NN N N N N N NU W 2
11 F4 C1dA03I2779SCRLAMP Prav Lomm /82 5 0 bc U 23 +7 54 -8 mP %1-2FWkWf8SLc 1
12 15:082 1G.1.4P187 6160 -1 .79JW1.11b U715 F 2 1 H NN N N N N N NU # 2
13 15309 26.4 1P195 6710 -2 .50JW.911b UELO0 F 2 .6 H NN N N N N N NU W 2
14 15:10 36.7 2P1933 7150 -3 .31JW. D717 U385 F 3 1 H NN N N N N N NU W 2
1S 15:10 46G.8 SP196 7380 -4 L700W1.218 UBOO F 4 2 M NN N N N N N NUu W 2
16 15:11 S0 1 4P197 7630 -5 .75UW. 8313 U275 F 4 1 N NN N N N N N RU W 2
17 15:12 ©6E 1 3P196 8030 -6 .23JW.37216 U229 F .2 .1 N NN N N N N N NU W 2
18 15:13 7A.5 2P188 8360 -7 .49JW.bbib U285 F .2 .1 N NN N N N N N NU w 2
19 F4 CldBO32779VLLLAMP Priv Lomm 5/8¢z 527 As b 8U -3 87 -6 MmP %O0-1AWKWFf8SLc 1
20 16:142 16.4 1L201 8360 -5 .38UKW.Suld> UIBB F ./ .3 N NN N M N N N NU W 2
21 16315 2J.4 1L203 8350 -5 .100W.07 8 U190 F .1 0 N NN N N N N N NU W 2
22 16:18 34.5 2L193 7380 -4 LO0BUW.0S 7 U210 F .1 0 H NN N N N N N NU W 2
23 F4 CldC032779VLLLAMP Prav Comm 5/82 S27 Sc B 44 +3 75 -2 MmP %0-1AWEWf8SLe {1
24 16:242 16.3 1L209 7320 -2 22JW.1/713 U180 F 4 2 N NN H N N N N NU W 2
25 16:25 26G.2.8L207 7480 -3 .32UW.2515 UIB0 F 1 .6 N NN N N N N N NU W 2
26 16:31 3J.4 1L194 7490 -3 .45UW. 4116 U205 F 1 .6 N NNN H N N N NU W 2
27 16:33 4G.8 3L197 6990 -2 .17JW.1914 U150 F 11 6 N NN N N N N N NU W 2
28 16:34 56.5 20L192 6990 -2 LA3JW. 1815 V120 r 13 5 N NN N N N M N NU W 2
29 16:38 66G.3 11189 6320 -1 ,14UW.1312 U165 F 6 3 N NN N N N N N NU W 2
30 16:39 7G.3.91L192 6440 -2 . 43JW.461b ULS50 F 4 2 N NR N N N N N NU W 2
31 16:39 SD.4 1L182° 6440 -1 L18UM. 1014 ULHO F 4 2 H NN N N N N NU W 2
32 16:39 9G.4 1L188 6400 -1 .15UW.131b U210 F 10 S N NN H N N N N NU W 2
. 33 F5 C1dA032879VLLL AMP Priv Comm 5/82 527 Sc B 62 -4 %99 %-11MmPUaR2FCf&8SKLc 1
H 34 10:562 1J.3.9L192 8750 -12 .54UW. 7118 U275 F .2 .2 N NH N N N N N N O =mik 2
{ 35 11:17 26.1.5L216 9940 -11 .59JW.8315 UG1S F 0 0 N NN N N N N N N O mne 2
36 11:20 3G.1.4L199 9650 -12 .52 W.6017 U345 F .1 O N NN N N N N N N O ®mik 2
37 11:22 4G.2.6L193 9650 -12 .43JW.0115 U435 F .1 O N NH N N N N N NO smi 2
38 11:24 5J.62 L205 8980 ~-11 .90JW.B8517 U390 F 0 O N NN N N N N N NO »mk 2
39 11:25 ©6D0.2.6P207 8770 -131 .37JW.4215S U320 F .1 O M NN H N N N N NO =mid D
40 11:25 7D.2.6P210 8430 -11 .33JW.3514 U330 + U O N NN N N N N N NO =md 2
41 11:26 8D.2.6F210 8040 -10 .34JW. 3514 U325 F .1 .1 N NN N N N N N N O mi 2
42 11:28 92J.2.7P199 7740 -9 .S6UW.5615 USYL F .1 .1 N NN N N N N H N O =mk 2
43 F6 CldB0328793VLLLAMP Priv Comm 5/82 S27 fu | 57 -1 122 -16 MmPUax2FCfa8SutLc 1
44 16:152 16.1.5L23911570 -15 .85JW.uz220 U240 F 0 O N NN N N N N N N U *md 2
45 16:18 2A.2.7L21611760 -15 .61JW. 5220 U160 F .1 O N N N H N N N N U Emd 2
46 163127 3D.H 2120210820 -13 .220W.2112 U2/8 F .5 .4 N NE N H N N H NU *mk 2
47 16:27 4G.4 1120110810 -14 . 39UW.4616 U330 F 1 L1 N HN N N N H H NUSmd 2
: 48 16:30 506.4 1119910620 -~13 .68JW. 7616 U410 F .7 .S N NNE N N N N N N U xmid 2
43 16:30 6D0.9 3L1S010840 -14 .29JW.J541/7 U230 F 20 13 N NN N N N N N NU U 2
50 16:31 70.5 2L19010960 -14 . S4UW.4116 U295 F 1 2N NHN N N N N NU SN 2
S1 16:32 8D.2.70L18911000 -14 .13UW. 1414 VU175 F .3 .O N NN N H N N N NU snd 2
52 16:33 96G.1.4L20110770 -14 . 640W. 7016 U390 F 0 O N NH N M N N N NU =mkd 2
3 .41 10K.1.50L205 9940 -9 .68UW.6114 US45 F 22 11 N NN N N N N N NU U 2
54 .6.42 116.3 1L207 9900 -11 .18UW. 2010 U485 ¥ 2 2 N NN N N N N N NU U 2
S5 16:55 12G.4 10L18910860 ~13 1.10W1.015 UBS5 F 5 JI N NN N N N N N NU U 2
56 16156 13K.4 1L20510860 -14 .87UW.5117 U360 F 32 20 N NM N N N N N NU U 2
57 16:57 14K.2.8L21710550 -12 17?2 JUN.5515 USBD F 34 13 N NN N N N N N N u u 2
58 (6:58 16K.3 1L220 9770 -11 .97JUW.3415 1290 F 14 M NN N N N N Uy v 2

2
11111111112222422222333333333544444444445555555555668666666877777777778
12345678901234567830123456789012345678201234567890123456789012345678901234567830

A-51




—~

1111111
1234567890123456

Pec.

z
2

O QYW INUV LR -

[erge

inBLE A-4, THt

NEW SURFERCUULED
Data t1le No.

b

tard (recora) Lontents
F6 C1dA0328/9SCALAMP Frav Lomm 5/82 S1/%%c | 36
15:56 1A.6 2L22112140 -16 .02 W, 0210 U 44 ¥ .2
16:00 2A.2.8L21¢119%0 =-1b . U3JK. U510 U 99 F .1
16:03 3A.5 2L21612150 -16 .0/Jw. 07146 U 79 + . &
F7 CLdAO32979VLLLAMP Prav Lomm /42 %2/ sc B b7
13:23 1J.4 1L208 9810 -13 .45JW. 4912 ULLUL ¥ .4
13:25 2J.4 1L19910100 -14 .S2U0W.6813 Ub93 F .1
F7 CldB032979VLLLAMP Priv Lomm S5/82 S27%5¢c B /7
13:27 1E.4 10L19910700 -16 .z4JW.4115 uSYe + 1
13.28 24.2.8L20010820 -1b .572JW.8b149 U/Ub I .b
13:28 36.2.8L19911130 -1b .352JW.3114 U227 F 2
13:28 4E.4 11L20311160 -16 .95JW.BZ1b U3GS F 2
13:29 56G.4 1L20011720 -18 .BSJW.881/7 u3bda + 3
13:30 6D.4 1120612010 -19 .B2ZIW.7017 U2/7 F .17
13:30 7D.3 1L21411940 -20 .88JW.7716 U319 F 1
13:31 8J.4 1L20711990 -20 .10UW.1D12 UIS3 F .2
13:32 9D.4 1L20611900 -19 ,14UW.1211 ULB8 F .5
13:33 10J.2 1L20212010 -19 .58BJW.6018 U228 F S
13:43 11J.2.8L21512080 -19 .17JW.1716 UViZ25 F 4
13:45 12D.3 1L20912250 -19 .2oJW. 1713 U154 F .5
13:45 13J.3 1L20912040 -20 .13JW.07 9 UlSZ F .1
13:46 146G.4 1L21311570 -19 .17J0W.1010 U192 F .9
13:46 15G.5 2L22411180 -14 .34JUW.2313 U211 F .2
13:49 16J.5 1L20110950 -17 .11JW.u8 9 ul8u ¢ .3
13:49 17G.4 1L20210920 ~-17 .09JUW.07 9 U156 F .6
13:50 18J.4 1L20210€°0 ~17 .0b6JW.0410 U /8 F .3
13:51 196.3 1L20010910 -17 .24JW.1912 U207 F ¢
F7 CldC032979VLLLAMP Priv Comm 5/82 %27 sc 1 67
13:55 1J.2.8L211 9920 15 .45UW.Z2s512 U241l F .3
14:00 2J.3 1L205100350 -1 .19um.2712 U263 F .o
14:01 36.2.8L20410020 -15 .4zJW.34913 Uz82 F .2
14:06 46G.4 10L205 9120 -1z .13Jw.1111 UZ38 F
14510 SJ.8 3L202 8860 -11 .4bJuW.3212 UL1S F .5
14:15 6J.4 1L194 8010 -8 .28J0W.2311 U309 F .2
F7 Cl1dD0O32979VLLLAMP Prav Comm S/s82 S2/25c | /7
14:39 1A.4 1L19211570 -18 .2/7JW.231s UZ19 F 2
14:43 2A.5 2L19913980 ~-23 .58JW.57Z18 U163 ¢+ 9
F8 CldA033079SCALAMFP Prav Comm S/82 S 0 Cu %47
11:45 14.2.65199 8390 -9 1.0JW1.818 US36 F 18
11:48 2D.3.8S5178 0480 -6 .17JW.1913 L2106 F .2
11:49 36.3.85178 b330 -5 .08JW.10 9 ur9l ¢ 13
11:51  46.3.95191 4800 -2 .5yJW.4415 U296 F 30
11:51 5D.2.65192 4820 -2 1.4JW1.116 USOZ F 19
11:52 6E.6 25187 4590 -2 .SoJW.2Hh13 UZS3 F 10
11:52 7D.S 25188 4210 -1 .57JW.1S511 U226 F 1
F8 C1dB033079SCGLAMP Praiv Comm 5/82 S 0 Sc 8%47
12:08 1E.3 1P220 8010 -9 _.25JW.2013 U203 F .4
12:13 2J.3 1P203 4790 -1 .82JW.3815 uz286 ¢+ .7
F9 SysA033079nSPLAMP Priv Comm 5/82 S MUrCuf®19
14:39 1E 1 3P1839 6500 -5 .30JW.5914 Uv4z0 F 1
14:41 2G.3.9P191 6800 -/ .09JW.U812 U119/} F 5
14:44 3E.6 2P1391 8570 -9 .S3UW.4414 US1y F 3
14:45 4J.3 1P190 9090 -10 .09JUW.V/11 U249 F 2
14:56 56.3 1P223130/0 -19 .750W.631/7 U280 F 18
15:05 66G.2.8L21013070 -19 .76JW1.217 U68S F 88
15:10 76.6 2L21713100 -19 .59U0W.5616 US18 F 1/
15:17 8D.1.5L21113070 -20 1.8JW1.318 U4 ¥ S
15:18 9J.3 1L207130670 -20 1.V0JW.6515 U470 F 4

+2 130
.2 N NN
.1 N NN
2 N NN
-3 100
.3 N NN
1 N NN
-8 12¢
.9 N NN
.D N NN
1 N NN
1 N NN
2 N NN
.6 N NN
1 N NN
.2 N NN
.3 N NN
4 N NN
3 N NN
% N NN
0 N NN
.7 N NN
.2 N NN
¢ N NN
.4 N NN
.3 N NN
1 M NN
-3 106
«1 N NN
.3 N NN
.2 N NN
2 N NN
.3 N NN
-1 N NN
-8  14¢
1 N NN
7 N NN
%-1 =34
9 N NN
.2 N NN
.7 N NN
14 N NN
9 N NN
4 N NN
.6 N NN
-1 =82
.3 N NN
.5 N NN
%+6 139
.5 N NN
3 N NN
2 N NN
2 N NN
13 N NN
45 N NN
12 N NN
4 N NN
3 N NN

LLLZIZILTIZINRLL LIXLZTLZTIWMZIMZALIZAZZINILIZZIZZILLTIZLZIZIZILIZIINIZINZIZZZ

1

x

)
[y

!
-

]
[N
ZZIZZZZZZINITZ ZZZXZTZIALCTZINITIZIZIZIZAZZZZIZLZZIIZIZIZZLIIXIXIZIZILZIINZZZ

1
N

]
[

'
1)

1
N

LLUUD VATA HASE (Continued)

11220 cede22¢2ISe3300330444494444495555555555066666666677777777778
890123456/9901234567890123456/8901234567890123456789012345678930

mP Uax3FCf&8SWLec ¢
N S-sie]2
N S-®uel2
N S-®lWe+2
UpUaFFwahFCHt 1

Mm

2
3

32
3
2Z ZZZLZZTIXII ZZTVZZZZZZIVZIXIZIXIZITIZLZIZZIZTZIXLZZZIVZZVIXZ

3
3

3

3

3

TZTZIZIZXXZIZTZ

N
N
N

czzZ

up

< <

°

=]
3
ZZZZZZXIZZOIICZXIZIZICZZUIZZZZIVZ2ZIIZIIZZIITITZZZIZZIZ

N
N
N

N
N

z

[
o

Fw

»~
m

o
-
Z22T2IXT2T2Z2ZTTITZTEZIIXILTZZIZEZIZNIZIZITZZINLIIZILIZIZZAIZILIRZIZILILZ

<
-

I<
E .
22ZZTITXIZA= 2L LXZ.ZZLITXITIEZTZOZZT 2T 220 L 2XIZZITLZTTIIILTIITZIXIZ

N

Y Emiy 2

N U =mld 2
aFFwebFof 1

N

B
CCCCcCcCcCocoZIonucaoCcccoucocNncaccaecaca
”

3
E

SPaWe |2
U *mli 2
SPxW+[2
SPEWe+ 12
SP¥kie]2
U ®Emid 2
SP¥W+[2
U #mid 2

mi
wmid
xmid
Em

mid

(=4
NN

U

11111111112222222222333333333344444444445555555555666666666677777777778
1234567890123456783012345678901 23456 /8901234567890123456789012345678901234567890
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TABLE A 4. THE NEW SUPtRLOULED CLUUD LRTA BASE (fontinued)
UData File No. 47

-------------------------- Card fLolumn No.-- -~~~ - - s e e e e o e e
111111111122222222225333333333449444444445555555555666660660677777777778
12345678301234567890123456789012.3456/8901234567890123456789012345678901234567830

Rec.

No.

NEOPDAIDREWN -

.

13

Card (Record} Contents

FQ SysBO033079VLLLAMP Priv Comm 5/82 5¢7 Cu 546 %+1 131 #-20Mm pUaitkEWPqg 1
16:02 16.1.5L20713050 -19 1.0JW1.016 UG00 F S1 29 N NN N N N N N NU U 2
16:46 2A.3 11197 9360 -11 .7/5JW.2712 U356 F .1 .1 N NN N N N N N HU U 2
F10SysAG33179VLLLAMP Priv Comm 5/82 527 Sc B%49 -1 103 ®%-11 c pUa,NEW,1100WkPgl
11:2 1A.2.8L20310120 -11 .C/JUW.10 /7 Ub/S F ¥ O N NN N N N N N NU =md 2
11:26 2J.2.8L19910120 -11 .60JW.8216 US62 + 2 .6 N NN N N N N N NU U 2
11:26 36G.2.8L19910150 -12 1.2JW1.617 UbYe ¢+ 2 1 N NN N N N N N NU U 2
11:27 4€ 1 4L19810030 -12 .77UW1.217 UBL11 + 2 1 N NN N N N N N NU U 2
11:32 5G 2 5L199 8160 -8 . J7UM. 6313 UBO2 F 3 2 N NN N N N N N NU U 2
11:34 6D.3 1L196 8160 -9 . 33JW.6713 UBBE I 1 ./ N NN N N N N N NU U 2
11:35 7J4.7 20196 8110 -9 .95JW1.415 U992 F 3 Z N NN N N N N N NU U 2
11:33 90 1 3L184 /970 -7 .700W.9114 U’/ F & Z N NNN N N N N NU U 2
11:40 106.3 11191 7980 -7 .29Jdw 3512 U606+ & 1 N NN N N N N N NU U 2
11:41 116.2.6L192 7990 -7 .74JW1.115 Y737 F 7 2Z N NN N N N N N MU U 2
11:42 126.3 1L187 7540 -6 .20JW.2111 U423 F 1 .4 N NN N N N N N NU U 2
11:45 13D.7 2L194 6160 -3 .40UW.1712 U291 F 4 1 N NN N N N N N NU U 2
11:46 14G.7 2L190 6150 -4 .19JW.11 9 U334 + .6 .3 N NN N N N N N NUmMW 2
11:47 150.3.9L188 6150 -3 .20JW.1010 U246 + .6 .3 H NN N N N N N N U snd 2
11:48 16A.2.7L181 6080 -3 .1Zud.uD> B LZ40 F .2 .1 NNNN N N N N NU w2
12:16 176.3 1L189 7/90 -o .43UMW.4114 US14 F 9 B N NN N N N N N NU U 2
12:19 18E.7 2L19610010 -11 .38BJW. 3613 U429 F 38 Z N NN N N N N N NU U 2
12:43 196.3.9L23710/80 -12 .2Z21JW.2513 U460 F .9 .7 N NN N N N N N N U *md 2
12:45 206.2.6L20810190 -11 .90JW. 7414 UL3Z F 1 9 N NN N N N N N N U zmk 2
12:45 21D.7 2L20910250 ~-11 .140W.17 9 UbZZ + .6 .4 N NN N N N N N NU =W 2
12:46 22D.3 1021110190 -11 .21UW.2513 U473 F 1 . BN NN N N N N N NU *mid 2
12:48 23D.5 2L214 9960 -10 .48JW.b614 USSS F 2 2 N NN N N N N N NU U 2
12:48 246.3 1L212 3940 -11 .49UW.4312 USO8 F 1 1 N NN N H N N N N U *n4 2
12:48 25E 1 55206 9850 -11 ./8JW. /815 USB1 F 2 1 N NN N N N N N NUU 2
12:50 26D.3 15199 9340 -10 .79JW.7414 U4 F 1 1 N NN N N N N N NU *mk 2
12350 27J.2.65200 9080 -10 .18JW. 3510 UBIYS + .7 .S N NN N N N N N NU *mi 2
12:51 28J.2.85201 8680 -9 ./9UW.6613 UB72 F .6 .3 N NN N N N N N NU xmw 2
12:51 29J.2.65204 8190 -8 ./9JM. /014 UbSS F .8 .S N NN N N N N N NU *¥nu 2
12:53 306.3 15190 8010 -/ .32JW./415 U300 F 3 1 NNNN N N N N NU U 2
12:53 31J.3.21189 8900 -7 .220W.5¢12 UB01 F 2 1 N NN N N N N N NU U 2
12:58 326.2.6L192 3030 -8 .96JW1.014 UBO3 F 1 .6 N NN N N N N N NU sm 2
13:08 33A.3 15187 B130 -2 .S3JW.¢b12Z U36BS F .6 .3 N NN N N N N N NUSmW 2
F11SysA040279VLLLAMPPriv Comm S/8Z S¢/ Sc B%75> %#-6 %89 %-7 Mm HpSAEHC ,Wk1100 1t
09:16 10.3 1L195 8030 -7 .170W.1612 U248 F .1 .1 N NN N N N N N N O mWh2
09:16 2D.4 1LiSS 8360 -7 .29JW.z414 U252 F .2 .1 N NN N N N N N N0 mWw?2
09:45 3J.2.8L205 8720 -8 .20UW.2313 UZ11 F .2 .1 N NN N N N N N NO mW?2
09:52 4D.2.6L204 8540 -7 .314JW.4417 U230 F .1 .1 NNNN N N N N NO mk2
09:53 5G.5 2L205 8540 -6 .12JW.1211 U201 F 0 O N NN N N N N N N O mw?2
F135ysB04037YVLLLAMP Priv Comm 5/82 535UrCuUm6l %-1 139%-15 Mm 0-1FWkCf 1
09:31 1K.J3 1L195 6910 -3 .56UW.7820 U261 F b 2 N NN N N N N N NS zmw 2
10:49 26.3 1L21712060 -13 .29UW.2920 U140 F 1 B N NN N N N N N NS U 2
10:50 3G.3 1121712070 -13 .19JW. 2119 U11S F & 4 N NN N N N N N NS Uy 2
11:10 46.3 11201 B010 -4 .47JW.5918 USU4 F 13 7 N NN N N N N N NS =mW 2
11:11 5A.2.6L193 8010 -5 .39UW.4522 U169 F .2 .2 N NN N N N N N N S =mW 2
11:12 6E.4.9L196 7800 -5 .480W.54¢0 U185 F .2 .2 N NN N N N N N NS =md 2
F13SysCO040379VLLLAMP Praiv Lomm 5/82 527 Cu S%61 -1 139%-15 Mm 0-31FWECT 1
1152 1A.3 1L199 6010 -2 .21JW.2311 U362 F .1 .1 N NN N N N N N NU #mld 2
11:30 2J.7 2L199 6010 -2 .46UW.B316 U388 F 2 1 N NN N N N N N N U smi 2
11:31 3K.3 1L203 6030 -2 .200W.2717 U136 F 23 10 N NN N N N N N NU U 2
11:34 4G.4 11200 5030 -3 .14JUW.1810 U402 F .1 .1 N NN N N N N N NU *mW 2
11:34 56.2.70L203 6080 -2 .32JW.4312 USS7 F .2 .1 N NN N N N N N NU smd 2
11:52 6A.2.6L189 9950 -10 1.3JW1.719 UG07 F .2 .2 N NN N N M N N NU smid 2
11:57 7D.4 1L200 8350 -6 1.3JW1.818 UB67 F .6 .4 N NN N N N N N N U sxmWh 2

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456/89012345678901234567890123456789012345678901 234567890
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TAELE A-4., THE NEW SUPERCUULED CLUUD UATA BASE (Continued)

Lata ti1le No. 43

--------------------------- Card Column No.

1311111111122222222223333335335344444444445555555555666666666677777777778

Lard (Fecord) Contents

F13SysA040379VLLLAMP Priv Comm 5/82 527 Sc
09:29 16.2.6P189 5900 0 .51JW. /817 US90
09:29 2J.6 1P186 6230 -1 .37JK.5016 U302
F145ysA040479VLLLAMP Prav Comm $5/82 S27 dc
09:02 1k.3 1L199 8450 -7 .41JW.3422 U111
09:08 2D.8 3L208 9780 -11 .12UW.1013 U113
09:10 3A.2.6L200 9740 -10 .0BJW.28249 U /o
10:41 4A.2.5L149 6930 -4 .33JW.5918 U252
F14SysB040479VLLLAMP Priv Comm S/8¢ 527 As
09:16 16.3 1L21512230 -1b .17JW.6221 U215
F145ysC040479SCALAMP Priv Comm 5/82 5 U be
11:55 16G.3 1L209 4830 -2 .29JW.b316 U3bb
11:56 2A.2.6L267 4830 -2 .44JW1.018 U458

(%39 x+4 118%-11 Mm O-1FWkCT
F .2 ONNNN N N N N NO
t .2 .1 NNNN H N N N NO
BX37 £+3 *98%-10 Mm 0-1FWkST
F 4 1 NNNN N N N N NO
F .1 .1 HNNNN N N N N NO
F .1 .1 NNNN N N N N NDO
F 2 .8 NNHNN N N N N HNU
Blz1%-15 127%-16 Mm 0-1FWkSf
F .2 .1 NNNN N N N N HNEO
UkS/ %+3 x98%-10 mP 0-1FWkST
f ®© 3 NNNN H N N N NU
F 5 2 HNNN N N N N NU

12345678901234567830123456/8901234567890123456/890123456789012345578901234567899
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Emid
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APPENDIX B

HOW MUCH DATA IS ENOUGH? COVERAGE OF CLOUD TYPES, WEATHER
CATEGORIES AND GEOGRAPHIC REGIONS

The purpose of the analyses in this Appendix is threefold. One purpose is
to decide whether the various, major weather factors are all adequately
represented in the data base. The second is to determine which weather
factors have produced the extreme values of supercocled LWC and cloud
temperatures that have been recorded. The third is to attempt to answer the
question "how much data 1s enough?”

In Table B~1 rhe NACA and modern data are separately analyzed in terms ot
synop:ic category and alrmass. The major synoptic categories are listed and
the first column of each data set gives the number of data miles recorded in
each category. The second column of figures gives the same information as
percentages of the total number of data miles recorded in the data set. It is
seen that the largest single portion of the NACA data is from low pressure
systems but not in the immediate neighborhood of amy fromts. Cold fronts are
fairly well represented, as are high pressure regions, but the other
categories listed are poorly sampled in the NACA duta. The 3rd and 4th
columns show that the greatest LWCs in the NACA flights were found in Cu or Cb
clouds in both high and low pressure regions and alsc in connection with cold
fronts. The modern data are in general agreement except that they also point
out lake effect cumulus and orographic (strong upslope) induced cumulus as
additional sources of large LWCs. In both the NACA and modern data, maritime
airmasses appear to produce the largest values of supercocoled LWC.

In an attempt to answer the question "how much data is enough?” an
arbitrary but reasonable and workable quantitative rule was devised. The rule
states tnat a minimum of 100 data miles should first be logged in each of the
synoptic weather categories listed in Table B-l. Then the maximum observed
value of LWC in each category is used to determine how many additicnal data
miles may be required for that category. The reasoning followed here is that
the more severe the possible icing conditions can be, the mare the host
weather category should be studied. Using supercooled LWC as an indicator of
icing severity, we establish the rule that each increment of (.1 g/m3 in the
maximum observed LWC, Wmax, requires 50 data miles to be logged in the given
weather category. Thus, for Wmax = 0.8 g/m3, for example, a total of 400
data miles 18 required to establish that "enough™ data have been obtained for
that particular weather category. If the original value of Wmax is exceeded
while collecting the required number of data miles, then the new and larger
value of Wmax establishes a new and larger requirement for data miles in that
category. Finally, a further assessment of 100 data miles is required, in
addition to the requirement derived from Wmax, for any weather category in
which there has been a recent, fcing-related, fatal air crash.

The resulting data mi)eage requirements are listed in the 5th column for
each data set in Table B~l. The 6th column gives the perceatage to which the
goal in each category has been fulfilled by the existing data sets. It is
seen that, according to the aforementioned rule, only nonfrontal low pressure
systems have been sampled sufficiently by the NACA data. It appears that
orographic and low ceiling cases were not sampled at all. In the modern data
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set, the categories which appear to be adequately sampled are nonfrontal high
pressure systems, clouds 100 nmi or farther from surface cold fronts, upslope
flow situations and low ceiling cases. Categories still seriously
undersampled by modern data are warm fronts, occluded fronts and lake effect
clouds.

As with any simple set of rules for complex situations there are bound to
be some deficiencies and shortcomings. One difficulty in this case is that
although the modern data seem to adequately cover upslope flow and low ceiling
cases, the data available for these cases are mostly from one long flight
which satisfied both categories at once. In order to insure that at least
several different occurrences in each category are sampled, perhaps the
foregoing rule should be amended. For example, perhaps no more than 50 data
miles from any one cloud system should contribute to any of the synoptic
categories, and each data mile should contribute to only one category.

In general, however, this apprcach seems to be satisfactory and workable.
It also appears to be the first documented attempt to devise a logical and
quantitative formula for answering the important but elusive question, "how
much data is enough?”

In Table B-2, the extreme and average values of LWC, MVD and outside air
temperature (OAT) are analyzed by cloud category and geographic region. The
geographic regions are those originally used by NACA (Lewis and Bergrun, 1952)
and are used here so that geographical coverage by the NACA and modern data
may be compared. It is seen that the two data sets compare well in all
aspects except for the maximum MVDs of 45-50 pum in the NAA data in three of
the categories, and the difference in minimum OATs obse¢vved for layer clouds
in the Pacific Region. -
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TABLE B-2. GEOGRAPHICAL DISTRIBUTION @ OF AVAILABLE DATA OVER THE CONTERMINOUS

UNLTED STATES.

Layer Clouds (St, Sc, Ns,; As, Ac)

Pacific Region Plateay Region "Eastern' Repion
NACA Modern NACA Modern NACA Modern
Data Data Data Data Data Data

Data Miles (nmi) 346(11%) 329(10%) 178(6%) 245(7%) 2085(65%) 1948(567)

Eveats 53 93 24 41 251 427
Max LWC  (g/m?) 0.7 1.1 0.7 0.3 0.9 0.6
Avg LWC (g)m3) 0.2 0.2 0.3 0.1 0.2 0.2
Max MVD (um) 50 32 29 19 50 . 30
Avg MVD (um) 23 18 12 13 13 12
Min MVD (um) 8 7 7 6 5 3
Avg OAT (deg C) -9 -4 -6 -12 -6 -11
Min OAT (deg ¢)  -14 -6 -10 - -15 -23 -25
Convective Clouds (Cu, Cb)

Pacific Region Plateau Region "Eastern' Region

NACA Modern NACA Modern NACA Modern

Data Data Data Data Data Data
Data Miles (nmi) 484(15%)  897(26%) 9(.3%)  0(0%) 104 (3%) 33(1%)
Events 97 343 3 - 21 32
Max LWC  (g/m®) 1.5 1.7 0.2 - 1.3 1.2
Avg LWC  (g/m?) 0.5 0.4 0.1 - 0.6 0.5
Max MVD (um) 45 32 11 - 26 21
Avg MVD (pr) 20 19 11 To- 13 15
Min MVD (um) 10 13 11 - 5 9
Avg OAT (deg ) ~10 -8 -8 - -9 -6
Min OAT (deg C) | -17 -17 -9 - -15 -9

@ Geographical regions are shown in Figure B-1.
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APPENDIX C
APPLICATION OF THE NEW DATA BASE TO THE ARMY ICING TEST MATRIX

The U.S. Army Aviation Research and Development Command (AVRADCOM) has
selected a "matrix” of LWC and OAT combinations to use as test points for
qualifying Army aircraft to fly into icing conditions. This matrix is
reproduced here in Figure C-1, where the "X" symbols mark the desired
combinations of LWC and OAT. At the present time, these test points are used
primarily for flight tests behind airborne spray rigs, but they are intended
for tests in natural icing conditions as well.

The question that arises at this point is, what is the probability of
meeting any given test point in natural icing conditions at altitudes below
10,000 ft AGL, or even below 5000 ft AGL? Such information is needed in order
to specify which test points are realistically achievable, or even necessary,
in the natural environment.

A second question is, what cloud types, synoptic conditions, geographic
locations or air mass types are associated with the difficult-to-find test
points?

The new Data Base has been employed in the following ways to answer these
questions.

a) The "X symbols in the matrix (Figure C-1) are interpreted as
representing the centers of "boxes,"” i.e., small, permissible ranges of LWC
and OAT about each "X". Thus for example, any value of LWC within the range
of 0.25 +.125 g/m3 combined with any value of OAT within the range -5 +2.5°C
satisfies the test point indicated by the "X" at OAT = -5°C and LWC = 0.25

g/m3.

b) The Data Base is searched by computer for icing events with values of
OAT and LWC within each of these boxes for each of the two altitude intervals
0-5000 ft and 0-10,000 ft AGL.

¢) The results are printed out in terms of total number of data miles
found to occur in each box. Also printed is the percentage that each of these
totals represents compared to the overall number of data miles recorded for
all icing events within the altitude interval in question.

These results are shown in Figures C—-2 and C-3 for the 0-5000 ft and
0-10,000 ft AGL intervals, respectively.

There are several interesting conclusions to be drawn from these results:

a) About 33% of the icing events fall outside the limits of the test
matrix, mostly on the small LWC side.

b) Test points in the lower half of the second column and in the entire
third and fourth columns of the matrix are nearly impossible to achieve at
altitudes below 5000 ft AGL. Even at altitudes up to 10,000 ft AGL test
points will rarely be found anywhere in the fourth column and, except for the

lower left hand box, the bottom row is practically impossible to achieve.
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For the few, hard-to-find cases corresponding to test pofnts in column 4
and row 4 of the matrix, the associated cloud types and weather conditions
recorded in the Data Base are summarized in Tables C-1 through C-4.

It is rather obvious that Cu or Cb clouds are required in order to find
LWCs represented by column 4. In addition, most of these events were recorded
in maritime air masses along the Pacific coast or in ocean-modified,
continental air masses offshore along the Atlantic seaboard. Most of the
convective cloud events also occurred within 100 to 300 miles behind a cold
front. A large percentage of the modern cases were also observed over the
windward slopes of the Sierra Nevada mountains in California. These emphasize
the fact that windward slopes of mountains, particularly in combination with
frontal passages or advection of moist maritime air, are locations where
larger than average LWCs can be expected most frequently. However, it is
usually necessary to ascend above 5000 ft AGL to find values of LWC that
correspond to column 4 of the test matrix.

Concerning the low temperature test points (row 4 of the matrix}, it is
quite evident from Tables C-2 and C-4 that these events have been recorded so
far in stratus or stratocumulus and almost exclusively in the Great Lakes
area. Also note that, contrary to the LWC case, altitudes above 5000 ft ACL
are not required in order to find clouds at these lowest temperatures, at
least in the vicinity of the Great Lakes in January.
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FIGURE C-3. DATA MILES NOTED IN THE NEW DATA BASE FOR INDICATED INTERVALS IN
THE VICINITY OF EACH TEST POINT IN THE ARMY ICING MATRIX. Results apply to
the altitude range 0-10,000 ft AGL. The percentages indicate the fraction of
all data miles below 10,000 ft AGL that were found in the Data Base for each
of the +2.5°C and +0.125 gm/m3 intervals centered on the test “points”™

shown in Fig. C~1. Of 6685 data miles, 4625 (69%) fell sumewhere within the
4x4 boxed area. Of the 2060 (31X) data miles which fell outside, 1840
(27.5%) were at lesser LWCs, 50 (0.9%) were at greater LWCs, 185 (2.7%) were
at higher temperatures, and 24 (0.4X) were at lower temperatures.
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TABLE C-1. HMACA Lata for LWL > 875 g/m? (Lolumn 4 ot Army fcing lest Matrix!

For the Altitude Interval of 0-5000 Ft AGL

Cloud Geog Air Month OAT Ll Data Data Weather
file/Rec  Type Loc. Mmss of Yr deql g q/m Miles Source Sttuation
1 /21 Cu cOR mMmP 03 -11.,0 0.3v 2.9 NAUA 4FSmCf

For the Altitude Interval of 0-10,000 Ft AGL
(Does not i1nciude entries already listed above for 0-5000 Ft)

Cloud Geog Air Month OAT LWC Datas Data weather
File/Rec Type Loc. Mass of Yr deqC glm3 Miles Source Situation

1 /31 CuCb c¢CA mP 03 -9.9 0.80 2.0 NACA %1 -2FSmCf
1 /734 CuCb oCA wmP 03 -8.0 1.00 2.0 NACA WkHp

2 /30 CuCb wUR mP 04 -11.5 1.00 2.0 NALA #2-3FFmCt
2 /731 CuCb wOR mP 04 -11.5 1.50 2.0 NACA %2-3FFmCf ¢
2 /33 CuCb wOR wmP 04 -10.5 1.590 2.0 NACA 22-3FFmCf
4 /15 Cu NB cP 04 -13.3 0.94 2.0 NALA Ua, Hp

8 /18 CbCu o0R mP 03 -14.4 0.95 5.V NACA %C1FCF

10 /16 CuCb SEA mPk 05 -10.6 1.40 3.0 NACA 2FSmCf

11 /30 CuCb wPA cP 05 -13.3 1.00 5.0 NACA Ny®SFCf
11 /32 CuClb wPA cP 0s -8.3 1.00 3.0 NACA NysSFCT
11 /39 Sc sLE ¢ 11 -8.3 0.8y b.0 NACA %2-4FCf
13 727 Cu A0 cP 04 -8.3 1.30 14.0 NALA WyR4FFmCf

TARLE C-2. NACA Data tor 0AT <« -17.5 degl (Kow 4 of Army lcing Test Matrix)

For the Rltitude interval ot 9-50UV Ft AGL

Cloud Geog #Air Month 0AT LNC Data Data Weather
File/Rec Type Loc. Mass of Yr degC g/n Miles Source Situation
4 /20 Se noH  cP 12 -21.7 6.09 3.0 NACA Hp ,WkNyCy?
4 /37 StSc MKG ¢ 01 -20.0 0.1e 3.0 NACA %1SeFUf
4 /39 StSc EAU ¢cP 01 -2z2.8 0.10 9.0 NACA FCY
4 /41 StSe DitH ¢ 01 -17.5 0.13 6.0 NACA 2 - 3AWKIWT
4 /51 StSe LE cP 01 -20.0 0.16 3.0 NACA NyCy6FFmlLc

For the Altitude Interval of 0-10,000 Ft AGL
(Does not include entries already lisiedg above for 0-5000 Ft)

Cloud Geog Aar Month UAT LKWC Data Data Weather
File/Rec Type Loc. Mass of Yr degC g/m Miles Source Situation

Mo additional events beyond those listed for 0-5000 F1




TABLE C-3. Modern Data for LWC > 875 g/m’ (Cotumn 4 ot Army [cing Test Matrix)

tor the Allitude Interval of 0-5000 Ft AGL

Cloud Ueog Air Month UAT LWL Data Uata Weather

File/Pec Type Loc. Mass of Yr deqgu glm’ Miles Source Situation

26 /28 OrCu MLC ™ 12 -3.4  1.90 3.0 Uwyy Ua®l-2FCF

26 /30 OrCu MCC m 12 -3.4 1.29 2.0 (1173 41 Ua®l-2FCY

26 /31 OrCu MCC m 12 -3.4 1.00 0.3 UWYO Usa=®1-2FCf

29 /19 Culr MCC mP 0z -6.2 1.05 0.9 Uy Ua®2FWkCT

41 /13 Sc HAM  mP [\ P4 -z.2 1.05 0.4 UdsH IWEASE ,62-3 4ACE
42 723 CuCb OLM mP 04 -1.7 0.91 0.4 Yo Ua2-3FFmCfaOf

42 /28 Cu HUM  mP 04 0.1 v.9e 2.0 Uor Ua2-3FFmCT0f

For the Altitude [nterval of 0-10,000 Ft AGL
(Does not i1nclude entries already listed above for 0-5000 ft)

P,

e

-~

35 /12 Cu w722 Mec 03 -6.4 1.10
35 723 Cu W72 Mc 03 -7.0 1.00
35 /24 Cu w72 Me 03 -7.0 0.90

NRL LeCvly GulfStiream
NRL LeCvD GulfStregcm
NKL LeCvO Gulfotream

35 /2% Cu w722 Me 03 -7.0 1.00 NRL LteCv0 GulfStream
35 /26 Cu w72 Mc 03 -7.0 0.90 NRE LeCv0 GulfStream
35 /29 Cu w72 Mc 03 -7.5 1.00 NRL LeCvl GulfStream

40 /10 Cu SEA mP 12 -3.0 1.0v
40 /16 Cb SEA mP 12 “1.0 1.1y
40 /30 Cu HAM  mP 01 -4.3 1.10
40 /38 Sc 237 mP 02 -4.5 0.91
42 /21 Cub OLM mP o4 ~8.7 0.93
42 /22 CuCb OLM mP 04 -4.8 1.20

UWSH 0-.1ACFfSudf ]
UNSH 0~.1ACfSu®F|]
UMSH Ud@CTSulF |, 43aRb
UMSH 1WEAST ,42~-3L&ACT
UnWSH Ua2-3FFmCfa0f
UWSH Uan2-3FFmCfaUf

Cloud Geog Air Month OAT LWGC Data Data Weather
File/Rec Type Loc. Mass of Yr deqC g/m’ Miles Source Situation
17 /36 Cu AST mP 05 -4.6 0.390 1.0 MR ElPgAHc
26 / & Cu0r MCC mP 02 -8.1 0.88 0.6 Uy Va2t Cfelklc
26 /15 OrCu BLU m 12 -6.4 1.70 2.0 UNYD Uaxt -2FCf;5rCv
26 /47 OrCu BLU m 1z ~13.2 0.89 2.0 URYQ Usxt-2FCF
27 /25 Cubr mMCC P 02 -8.0 1.05 1.0 Wy UaZFCfeukic
27 /36 Cu0r MCC mP 02 -8.6 0.88 uv.8 (1173 4 UazFCfeWkLe
27 /739 Culr MCC mP 02 -4.¥ 1.08 2.0 Uy Ua2iCfalklc
27 /40 Cullr MCC mP 02 -8.6 1.J30 0.6 Uy Ua2FCfelikilc
27 /42 CuQr MCC mP 02 -g.» 0.95 1.0 Uy Ua2FCf akkic
27 /45 Culr MCC  mP 0z -8.9 1.0¢ 2.0 Uiy Uaz2FCt ekl c
27 /54 CuOr MCC mP 02 -8.3 1.09 2.0 Uy vaZFCfeulkic
28 / 3 Cul0r MCC mP (114 -8.5 0.97 2.0 Uy Us2FCfalklLc
28 /7 6 CuOr MCC mP 02 ~-8.7 0.96 0.9 Uy Ua2FCfelklc
28 /710 CuOr MCC mP 02 -6.5 0.91 0.9 UWY UaZFCfeaukic
28 /22 CulOr MCC mP 02 -8.0 1.10 2.0 Uy Ua2FCfeMkic
29 /21 Culbr MLC mP 02 ~7.9 1.25 1.0 UlY Ua®2FWkCF
29 /27 CuOr MULC mP 02 -7.0 1.30 2.0 Uiy Uax2FWkCT
29 /33 CulOr MCC mP 02 ~-72.7 1.10 1.0 Uy Uax2FukCf
29 /35 Culr MCU mP v2 -7.3 1.05 1.6 Wy Ua®2FWkCf
30 /50 Culr MCC c? 03 -10.& 1.20 4.0 Uty %1LAFmMCE
30 /52 CuOr MCC c¢» 03 -10.95 1.10 5.0 Uy ®¥1AFmCT
30 /54 CulOr MCC ¢ 03 -10.7 1.10 1.0 vy #1AFmCF
31 /7 2 CulOr MCC c¢c7? 05 -10.0 1.30 6.0 Uiy %1AFmCF
31 /7 4 Culr MCC c? 03 -10.6 1.30 2.0 Uy ®1AFmCT
31 7 6 Culr MCC c¢? 03 -11.7 1.4y 3.0 URyY *1AFmCF
31 /10 CulOr BLU ¢7 03 -11.9 1.06 1.0 yuy #1AFmCE
31 717 Culr BLU e» 03 -12.4 1.10 1.0 uwy *#1AFmCT
35 /7 S Cu w72 Me 03 -5.7 1.20 0.3 NRL LeCv0 GulfStream
0.5
0.2
0.2
0.4
6.2
1.0
0.2
1.0
3.0
1.9
1.0
3.0

c-6




TABLE €-4. mModern Uata for UAT < -1/.5 degu {Kow 4 ot Army lcing fest Matraix)

For the Altitude interval of 0-500u Ft AoL

Cloud Geog Ai1r Month UAT LWC Data Data Weather
File/Rec Type Loc. Mass of Yr degC g/m? Miles Source Situation

. r— s

.

TUVE P TTA T DL S 5 .

1]

18 749 Sc MKG  cA 12 -17.6 0.12 1.0 Ulyy HpxofFmCT , 156
21 / 2 St ctM cA 01 -19.4 0.09 3.0 Uy U,Wk IS5

21 /7 3 S5t ctM cA 0L -19.5 0.190 5.0 Ul J,Wk 155

21 /7 4 St ctM cA 01 -19.9 wv.0b 3.0 Uley U,Wk 155

21 /7 5 St clM  cA 0t -20.8 0.12 1.0 Uy U,uk 55

21 /7 6 S5t clM cA 04 -22.2 v.17 1.0 UlY U, Wk ISS

21 /7 7 St cl.M cA 01 -2v.1 v.1/ 1.9 Ully U,kk 155

21 /7 8 St ctM cA 01 -23.1 wv.1le 4.0 Uy U,WkISS

21 / 9 St ctM cA 01 -z1.3 U0.14 1/.90 uwWy U, Wk 155

21 /10 St clM cA 01 -21.e 0.11 20.0 Uy U,Wk155

21 /711 St clM cA 01 -22.1 0.10 o. U uwy U,WkI55

21l /712 St ciM  cA 01 -2z2.4 0.13 .0 Uiy U,Wk 1SS

21 /13 5t clM cA 01 -22.0 0.23 2.0 Uley U, Wk 155

21 /14 St ctM c¢A 01 -2z2.4 0.13 2.9 Uy U,k 155

21 715 St ctM cA 01 -22.4 0.13 18.0 Uy U,uWkISS

21 717 Sc clM cA 01 -20.3 0.v?/ 2.0 Uy u

21 /20 St ctM ch 01 -20.3 v.uy 12.0 Uy u,pCl0

21 /21 St clM cA 01 -20./7 wv.10 20.0 URY, U,pulo

21 /23 Sc ctM cA 01 -22.5 w.12 2.0 Uy u

21 /24 Sc ctM cA 01 -22.2 0.08 2.0 UWY U

21 /25 Sc clM cA 01 =-2z.1 0.17 S$.0 Uy u

21 /26 Se cLM cA 01 -21.7 0.u9 2.9 Uy u

21 /27 Sc cLtM cA 01 -21.4 0.0% 2.0 uwy - u

21 /28 Sc cLit  cA 0: -21.3 0.10 $.0 Uiy U

21 /29 Sc cLit  cA 01 -20.1 0.0° 2.0 Uy U

21 /34 Sc cLlM cA 01 -18.1 0.0b 1.9 vy U,ib4

21 /35 Sc cltM cA 01 -19.0 0.07 ° 1.0 Uwy U,l64

21 /44 Sc clM cA 0t -18.8 0.0/ 6.0 Uy U,lb4

21 /4S5 Sc cLM cA 01 -18.5 0.12 7.u Ully U, 164

21 /46 Sc clM cA 01 -18.4 0.1/ b.0 Uy J,164

22 / 3 Sc ctM  cA 0L -18.5 wv.23 1.0 Uy U,pClLO

22 1 6 St ctM cA 01 -19.4 9.10 3.0 Uy U,WkIS8,pClLD
22 /7 St cliM cA vt -19.8 0.08 4.0 Utiy U,Wk158,pClLD
22 / 8 St clM cA 0t -19.9 0.10 3.0 Uldy U,WkiS8,pClLO
22 7/ 3 St clM  cA 01 -18.2 10.05 1.0 Uy U,ukiS8,pClLu
22 /10 St cLM cA 01 -138.1 0.0 1.0 Uty U.Wki58,pClLY
22 /12 St ctM cA 01 -19.4 0.vo 2.0 UWyY U,pClLO

22 /13 St ctM cA 01 -18.8 0.U0b 2.0 Uy U,pCiLo

22 /14 St ctM cA 01 -18.3 v.0v S$.0 Ulty U,pClLO

22 /15 St clM cA 01 -17.9 0.11 2.0 UlY U,pCliLO

22 /16 st clM  cA 01 -18.4 0.14 1.0 Uy U,pCILD

22 /18 St elLM cA 01 -19.4 0.07 3.0 vy U

22 /718 S5t elM cA 01 -19.2 0.15 1.9 Uy U

22 /20 St elM cA 01 -20.2 0.09 2.0 Uy U

22 /21 S5t elM cA 01 -20.6 0.11 5.0 Uiy U

22 /22 St et cA 0y -12.9 0.16 2.0 Uy U

22 /23 5t elM cA 01 -20.0 v.11 2.4 YWY U

22 /24 St etM ch 01 -20.1 0.2¢0 2.0 Uiy U

22 125 St etM cA 01 -20.1 0.13 1.0 Uiy U




TABLE C-4. Modern Data for OAT<-17.5 deg C (Coutinued)

for the Altitude Interval of 0-10,0U0 Ft AGLL
(loes not include enlries already listed above for 0-5000 Ft)

L e e e e w

R T
e v

Cloud veoy Air Month UAT LWL Data Data Weather
i1le/Rec  Type Loc. Mass ot Yr deql g/m Miles Source Situation
21 /730 Sc ctM cA 01 -¢5.v 0.03 5.0 Uy U
1 731 Sc clM cA 01 -24. 0.11 5.0 Uy U
i /36 Sc cLM cA 01 -20.3 u.c¢b 1.0 UlY u, 164
-1 /737 Sc cLlM  cA vr -zZ1.3  0.J5m 1.v UlY U, lo4
21 /38 Sc clM cA 0t =-¢0.9 0.14 2.0 Uy U, 164
<1 /739 Sc clM cA 01 -21.2 wu.24 5.0 uwyY 1,164
21 740 Sc cLM cA 01 -20.9 0.3¢ 13.0 vwy U,i64
<1 741 be clM cA 01 -1y, /7 U.2Y 14.0 Uy U, lo4d
21 /42 Sc cLM cA Ut -19.9 0.1/ /. Uy uU,164
’1 /43 Sc cLM cA 01 -19.7 0.Vb 5.0 UWY U,l64
22 7 4 Sc cLM cA 01 -19.¢ 0.1iv 4.0 Uiy U,pClLO
°4 /2 St ctM cP 01 -19.0 0.038 1.0 vy U,KWk171
4 /3 St ctm cP 0t -1y.1 0.¢2%¢ 1.0 Uy U, k171
24 /15 St cLM ¢ 01 -18.95 0./ 1.0 Uy U,nol
24 /16 St clM cP 0t -tuv.¢2 0.09 1.0 Uy U,nol
35 /50 Sc HOR ¢cP 03 -18.¢ 0.4 1.0 NRL Nylis7WaFLe
35 /51 Sc HGR cP 05 -18.0 0.19 2.0 NRL Nyuis /WaFlLc
c-8
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APPENDIX D

APPLICATION OF THE NEW DATA BASE TO THE USAF/LUTAC CLOUD Ligulp
WATER MODEL (3DNEPH AND THE SMITH-FEDDES LWC MODEL)

The U.S. Air Force Global Weather Center (USAF/AFGUC) has been using an
Automated Cloud Analysis Model operationally since 1970. Known as 3DNEPH
(Three Dimensional Nephanalysis), this computer product provides global
estimates of cloud amounts in 15 layers of varying thickness from the surface
up to 55,000 ft (16 km) with a horizontal grid resolution of 25 nmi. Up to
eight analyses are scheduled per day with additional limited area analyses
available on request (Fye, 1978).

Subsequently, the USAF Environmental Technical Applications Center
(USAF/ETAC) has begun using computerized procedures for determining LWCs and
droplet size distributions in the clouds over limited regions using 3DNEPH
data as input (Smith, 1974; Feddes, 1974). A recent application of the LWC
computations is the compilation of an "Icing Climatology for Northern Europe”
based on the probabilities of encountering supercooled LWCs of various
magnitudes in the ten 3DNEPH layers up to 14,000 ft. (Jackson, 1980). In any
application the accuracy of the LWC computations depends in part on the
maximum LWC that the computer code authors consider possible for various cloud
types as a function of temperature (Smith, 1974, Table 5, pg. 8; Feddes, 1974,
Table 2, pg. 5). The maximum LWC values given in these referenced tables are
apparently based primarily on the Russian work by Borovikov et al. (1963). 1t
1s not clear whether the stated maxima are instantaneous (extreme) values or
are average sustained maxima at an optimum height in the cloud. In any case
it is of interest to compare the maximum LWCs used by the "Smith-Feddes" model
to those observed in the new Data Base of the present report.

The comparison is given in Table D-1 where the Smith-Feddes maximum LWC
for each cloud type and 5°C temperature interval is ranked according to the
percentage of the time equal or lesser LWCs are observed in the Data Base for
the same cloud type and temperature range. Thus, for example, if a given
value of LWC ranks in the 95th percentile of the Data Base sample, then 5% of
the data miles recorded for that cloud type and temperature interval were at
LWCs greater than the given LWC. Table D~1 shows that, except for Cu and Cb
clouds, the Smith-~Feddes maxima are generally smaller than the extreme values
that have been observed in the Data Base. Most of the Smith-Feddes maxima
fall within the 95th to 97th percentile range. However, this range is
probably optimum for the purposes of the Smith-Feddes model because it
represents more typical maximum values of LWC than do the higher percentiles.
The latter represent extreme values which occur very iafrequently.

The Smith-Feddes maxima should probably be increased in those cases where
they rank only in the 80th or lower percentiles of the unew Data Base. Thus,
for example, the Smith-Feddes value of 0.15 g/m3 for stratus clouds at -25°
to -20°C ranks only in the 70th percentile and should therefore be increased
to about the 95th percentile value of 0.20 g/m3. Inspection of Table D-1
shows that only the stratus and stratocumulus cloud types have Smith-Feddes
LWC maxima which need to be increased according to this analysis.
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The orographic cloud type is included as a separate category in Table D-1
because this type has been studied specifically in the modern research flights.
Orographic LWCs listed in the new Data Base represent altitudes up to
12,000 tt AGL and therefore would be suitable for use in the Smith-Feddes
model for many mountainous regions. Any clouds uplifted orographically above
12,000 ft ASL (or 10,000 ft AGL) could be assigned to the cumulus category for
maximum LWC determination.

The Smith-Feddes maxima for Cu and Cb clouds are much larger than the
maxima in the new Data Base because the former apply to altitudes up to
55,000 ft while the new Data Base is limited to the lowest 10,000 ft ACL.
This altitude limitation has no significant effect on maximum LWCs for layer
clouds.

As a final comment, we suggest that the 3DNEPH and Smith-Feddes LWC model
has great potential for improving the nowcasting and forecasting of aircraft
icing conditions. Current procedures rely on infrequent and widely spaced
upper air soundings analyzed with the aid of some statistical rules of thumb
(ref. "Forecasters Guide on Aircraft Icing,” 1980; "Aerographer's Mate 1 & C,"
1574). The 3DNEPH draws on a much wider and more frequently updated data base
(surface observations and weather satellite imagery in addition to the
12-hourly raobs) and provides readily available and greatly expanded
information on the horizontal and vertical distribution of cloud amounts and
types. In addition, the Smith-Feddes model ties LWC (and drop size) to
temperature and position within the 3DNEPH clouds and allows icing conditions
to be specified in terms of estimated amounts of supercooled LWC. This
overall approach is clearly superior to the current raob techniques where the
identification of clouds is difficult and spotty, and icing intensities can
only be inferred from the indicated dewpoint depression or degree of stability
or instability along the sounding.

D~2
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GLOSSARY

The terminology used in this report has the following definitions or
meanings.

Icing encounter - a series of icing events consecutively penstrated until an
interruption of more than some selected distance, such as 1, 3, or 10 nautical
miles is experienced.

Icing event - a portion of a subfreezing cloud over which portion the cloud
properties are approximately constant as defined by the “Rules for Defining
Uniform Cloud Intervals” in Table 1.

Liquid Water Content (LWC) - the total mass of water contained in all the
liquid cloud droplets within a unit volume of cloud. Units of LWC are usually
grams of water per cubic meter of air (g/m3).

Median Volume Diameter (MVD) = the median of the cloud droplet size distri-
bution computed after weighting each droplet by its volume. The MVD divides
the LWC of the droplet population in half according to droplet size.

Mixed Phase Cloud - a subfreezing cloud composed of snow and/or ice particles
as well as liquid droplets.

Orographic Cloud - a cloud formed or assisted by uplifting over windward
slopes of mountains. Lee or wave clouds are classified separately as
lenticular clouds.

Subfreezing Cloud - any cloud or portion thereof in which the temperature is
below 0°C.

Supercooled Cloud -~ a subfreezing cloud in which the droplets are still liquid
and no significant amount of snow or ice particles are present.
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