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SUMMARY

Summary statistics, tabulations, and variability studies are presented for
cloud-encounter data and particle concentration (number density) data taken as part of
the National Aeronautics and Space Administration (NASA) Global Atmospheric Sampling
Program (GASP) aboard commercial airliners. Cloud encounters are shown on about
15 percent of the 52 000 data samples used in this study; however, this value varies
with season, latitude, and distance from the tropopause. Further, the probability of
encountering clouds varies with synoptic weather systems. In agreement with classical

storm models, the data show more clouds in the upper troposphere in anticyclones than
in cyclones.

The number density of particles with a diameter greater than 3 pm also varies
with time and location. The number of these particles encountered depends primarily
on the horizontal extent of cloudiness, i.e., the percent of time per sampling inter-
val spent in clouds. Thus, the variability of time in clouds and the variability of
particle number density are closely related. Some examples of the utilization of the
summary data in the estimation of the frequency of cloud encounter and laminar flow
(LF) loss to be expected on long-range airline routes are presented.

INTRODUCTION

The extent and density of clouds in the atmosphere are matters of daily concern
to nearly everyone, although clouds and their composition are of importance in a pro-
fessional sense mostly to meteorologists and aviators. To the meteorologist clouds
are, of course, the primary physical manifestation of storm systems in the troposphere
and are direct harbingers of surface weather events (ref. 1). However, clouds also
play an important role in less widely appreciated facets of meteorology. For example,
the vertical air currents in clouds transport large amounts of heat and horizontal
momentum through the atmosphere, thus influencing the development of large-scale storm
systems. Also, the extent and density of cirrus clouds are major factors in the
Earth's radiation balance (ref. 2) and may influence the long-period (climate) varia-
tions of global temperature (refs. 3 and 4).

Early aviators avoided clouds because they did not have instrument navigation
aids and could easily get lost or disoriented in clouds. More recently, certain
clouds have been avoided because of potentially hazardous turbulence or aircraft icing
in them. Another cloud effect, providing the motivation for the studies reported
herein, is the temporary loss of the low-drag characteristics of aircraft utilizing
laminar-flow-control (LFC) wings when cloud particles sufficiently large and numerous
are present (refs. 5 and 6). The loss of 1lift is due to turbulence generated in the
boundary layer by the particles as they strike the wing surface. Cloud ice particles
also cause aerodynamic problems for reentry vehicle nose cones penetrating cirrus
clouds (ref. 7). Therefore, the U.S. Air Force has been pursuing a research effort on
cirrus particle distributions. The instrumentation used for the collection of cirrus
particles has been covered in references 8, 9, and 10.

The purpose of this report is to present results of cloud-encounter and particle-
concentration (particle-number-density) analyses using data collected as part of the
National Aeronautics and Space Administration (NASA) Global Atmospheric Sampling



Program (GASP), which obtained meteorological and atmospheric constituent data from
March 1975 to June 1972 with instruments placed aboard a few commercial airliners in
routine commercial service (refs. 11 to 13). The available c¢loud and particle data
are described in the section entitled "Data." Results from the cloud-encounter
analysis are then presented, followed by the results of the particle-concentration
analyses. The report concludes with a brief example of how these data may be synthe-
sized and applied to problems related to LFC aircraft. Appendix A is a description of
GASP cloud and particle instrumentation; appendix B is a tabulation of individual
flight summaries; appendix C presents cloud-encounter statistics for each cell in a
geographic grid stratified by flight altitude; and appendix D presents cloud-encounter
statistics with separation from the National Meteorological Center (NMC) tropopause as
the independent variable. A summary of the cloud-encounter and particle-concentration
analyses is presented in reference 14.

Use of trade names or names of manufacturers in this report does not constitute
an official endorsement of such products or manufacturers, either expressed or
implied, by the National Aeronautics and Space Administration.

SYMBOLS AND ABBREVIATIONS
To assist the reader, altitude measurements are given in U.S. Customary Units
rather than in the International System of Units (SI). A waiver of SI Units has been
granted for these measurements.
AFGL Air Force Geophysics Laboratory
B747SP Boeing 747, SP version
3

C particle concentration, m~

CIv clouds in vicinity {(sum of all observations with TIC > 0 divided by total
number of observations)}, percent

CLAYR number of cloud patches encountered during a 256-second cloud-detector
observation

D diameter of particle, um

EMD equivalent melted diameter of particle, um

GASP global atmospheric sampling program

HND Haneda International Airport, Tokyo, Japan

HNL Honolulu International Airport, Hawaii

ICAO International Civil Aviation Organization

ITCZ intertropical convergence zone

LAX Los Angeles International Airport, California

LF laminar flow



LFC laminar flow control

LHR London Heathrow Airport, London, United Kingdom

N number of observations, dimensionless

NMC National Meteorological Center

P probability, percent

PD4 total particle concentration for particles larger than 1.4 pym in diameter,
particles/m

PD5 same as PD4, but for particles larger than 3 um in diameter

RHI relative humidity with respect to ice saturation

TC threshold concentration for cloud-particle detector (approximately

66 000 particles/m3)

TIC time in clouds (total indicated time in clouds during an observation period
divided by total observation time), percent

TICIC,, time in clouds with clouds in vicinity (as in TIC, but defined only for
TICIV observations with clouds in vicinity, i.e., TICIV = TIC/CIV), percent
VLXXXX designator for GASP archive tape number XXXX

AZ altitude difference from tropcpause, ft

z relative vorticity, sec™t

A bar over a symbol or abbreviation indicates the mean value.
Additional Symbols in Tables and Computer Printouts:

SIGMA standard deviation of percentage of time in clouds, percent

PATCHES number of cloud patches encountered in a sampling period, dimensionless

T (CLD) temperature in clouds, °C

P (TIC>0) probability of being in clouds, percent

P(TIC210%) probability of being in clouds at least 10 percent of time, percent
P (TIC225%) as above, but 25 percent

P (TIC250%) as above, but 50 percent

Z (CLD) altitude in clouds, ft from mean sea level

Z (CLR) altitude in clear air, ft from mean sea level

DZ (CLD) distance from tropopause during flight in clouds, ft from mean sea level



DZ (CLR) distance from tropopause during flight in c¢lear air, ft from mean sea level

SIGMA (PD5) standard deviation of PD5, m 3
NOBS number of observations in a geographic cell for LF studies, dimensionless
DATA

The cloud-encounter and particle-concentration (particle-number-density) data
used in this study were measured in the global atmospheric sampling program (GASP)
from December 1975 to December 1977. These data are from GASP tapes VL0004 to VL0014,
which have been archived at the National Climatic Center, Asheville, North Carolina.
The contents and formats of these tapes are described in references 15 to 22.

The presence of clouds at cruise altitude was determined with a light-scattering
particle counter (refs. 23, 24, and 15 to 22), hereinafter referred to as the "cloud
detector."” The GASP cloud and particle instrumentation is described further in
appendix A. A cloud-detection threshold level was set based on visual observation of
a light haze outside the aircraft. The same threshold level was used for all GASP
instruments and resulted in an "in-cloud" registration whenever the local particle
number density (for D > 3 um) was greater than 66 OOO/m3. The sampling time for the
cloud detector was 256 seconds (4 minutes 16 seconds, or approximately 66 km at
500 knots ground speed. At the end of each sampling cycle for the GASP system, the
number of seconds (out of the last 256 seconds) which registered as "in-clouds" was
recorded. Also, the number of cloud patches encountered during the sampling period
was recorded; a new patch was registered if, having once entered a cloud

(C > 66 OOO/m3), the particle density fell below 8250/m3 or vice versa. (See dis-
cussion of CLAYR in refs. 15 to 22.)

During the first minute of each sampling period, the numbers of particles in
selected size ranges were counted. Although GASP cloud data were first reported in
December 1975 (ref. 15), particle count data were not reported until January 1977
because of a rather large uncertainty in the total particle count resulting from non-
uniform illumination of the sample chamber, and high noise-~to-signal ratio on channels
measuring particles smaller than 1.4 um in diameter (refs. 19 to 22). While three
channels were reported for the particle counter, only the largest particle channel
PD5 (D > 3 um) has been used herein because only the largest particles are believed
to be significant for laminar flow (LF) degradation.

The GASP data are recorded at nominal 5- or 10-minute intervals during flight
above 20 kft. In addition to the basic GASP measurements, the tropopause pressure at
each GASP data location has been time-and-space interpolated from the National Meteo-
rological Center (NMC) grids, when available, and added to the archived tapes.
Auxiliary meteorological data used herein, such as vorticity, have been computed from
the NMC isobaric height fields for each GASP data location (ref. 25).

Before proceeding, it is necessary to establish some nomenclature which will be
used repeatedly in the analyses to follow. First, it is convenient to separate GASP
observation periods according to whether the indicated time in clouds during the
observation period was equal to, or greater than, zero. The total indicated time
in clouds divided by the total observation time gives the fraction of time in clouds
(denoted TIC and always expressed as a percentage). Those observation periods with
TIC = 0 are appropriately termed "in clear air" because none of the observation



periods had a particle concentration greater than the aforementioned 66 OOO/m3
threshold concentration (TC).

Those observation periods which had cloud particle concentrations exceeding the
TC for some portion of the observation period (i.e., 0 < TIC £ 100) are interpreted
to have clouds in the vicinity, and are denoted CIV. This is perhaps most easily
understood by visualizing an airplane flying through a succession of cloudiness ele-
nents; i.e., for a low TIC, for example 10 to 40, the elements together would consti-
tute a scattered cloud layer; for TIC 2 50 or greater they would constitute a broken
cloud layer; and for TIC = 90 to 100, they would constitute an overcast deck of
clouds. If we consider only those observation periods indicative of some cloud pres-
ence, i1.e., those with TIC > 0, and divide the TIC by the observation time in only
those observation periods, we arrive at the fraction time in clouds with clouds in the
vicinity (TICIV}. All these are expressed as percentages in the analyses that follow.

From December 1975 to December 1977, 260 GASP flights gathered cloud-detection
data samples (not necessarily cloud encounters). A summary of these flights, by month
and contributing aircraft, is given in table I, and a monthly summary of the most
common routes traveled (660 flights) is given in table II. Individual flight summa-
ries and averaged data are listed in appendix B. It should be noted that particle-
count data (PD5) were not reported until January 1977 and only 299 flights have PD5

data; therefore, these data are limited in comparison to the number of cloud-detector
observations.

There were 52 164 cloud-detector observation periods, 256 seconds each, for a
total of approximately 3700 hours in all. As shown in figure 1, these observations
are most numerous in Northern Hemisphere midlatitudes but are fairly evenly distrib-
uted by season. The hatched areas in figure 1 show observation periods in the vicin-
ity of clouds (CIV), that is, those with TIC greater than zero. The numbers above the
bars indicate the percentage of observations in each interval which were in the vicin-
ity cof clouds (i.e., the portion of total area that is hatched divided by the total
for each interval). Of the total 52 164 cloud-detector observation periods, 7647
(14.7 percent) were in the vicinity of clouds.

The distribution of cloud-detector observation periods as a function of
pressure altitude (i.e., the altitude which corresponds to a given value of atmo-
spheric pressure according to the ICAO Standard Atmosphere (also see ref. 26)), and
as a function of distance from the NMC tropopause is given in figure 2. Because NMC
tropopause data were occasionally not available, only 48 214 observations are repre-
sented in figure 2(b). This panel clearly illustrates that very few clouds are
encountered in the stratosphere. In fact, the frequency of clouds in the strato-
sphere may be even less than indicated because, whereas the GASP data are local
measurements, the tropopause pressures are interpolated from large-scale grids (2.5°
latitude by 2.5° longitude X 12 hours), and small-scale undulations of the tropopause
may be missed by the NMC grid. The graphical results of figures 1 and 2 are summa-
rized numerically in table III.

Cloud-encounter data are used herein as reported, with all observation periods
given equal weight. However, because cloudiness (or the lack thereof) 1is associated
with large-scale weather systems, it must be pointed out that not all observation
periods are independent. For example, table IV shows that there is an 83.5-percent
random chance that any 256-second observation period (i.e., a horizontal distance of
66 km at 500 knots) will be cloud-free, but that this probability increases to
95 percent if the previous observation period was clear, and to 96 percent if the
previous two obserxvations were in clear air.



Similarly, there is only a 16.5-percent random chance that any observation
period will be in the vicinity of clouds (TIC > 0), compared with a 75-percent chance
if the previous observation period was in the vicinity of clouds, and a 79-percent
chance if the previous two observation periods were in the vicinity of clouds. This
spatial persistence can also be verified subjectively by recalling that both clear and
cloudy areas have areal extent as seen, for example, from a satellite as well as from
the perspective of a ground observer.

Particle-concentration (PD5) data periods (fig. 3) have nearly the same distribu-
tion with latitude as the cloud-detector data, but there are relatively more observa-
tion periods in summer and fewer in spring. Also, slightly fewer of these data
periods are in the vicinity of clouds (13.0 percent of the 20 100 total observations).
The latter difference exists because a larger fraction of the PDS5 observations were
taken at high altitudes, which are more often in the stratosphere (see figs. 2 and 4).
This difference reflects the influence on the data sample of the data subset that was
gathered with a particular aircraft (B747SP), which more frequently operated at a
relatively high cruise altitude.

CLOUD-ENCOUNTER ANALYSIS

Complete tabulations of the cloud-encounter statistics as functions of latitude,
longitude, season (e.g., winter is December, January, and February), and pressure-
altitude are given in appendix C, and are given in appendix D as functions of distance
from the NMC tropopause. A map to provide geographical orientation for the latitude-
longitude cells is given at the front of appendix C, and an explanation of data
entries is provided at the beginning of appendices C and D. To the right of the
individual grid box entries for each latitude, the results from all data in the lati-
tude band are given under the heading "zonal mean." For convenience, these zonal
means of each variable are summarized in tables V and VI as functions of altitude and
latitude. While the tabulations and summaries herein were formatted for optimum use-
fulness to the LFC aircraft studies, it is anticipated that the results will be of
interest to a broader segment of the scientific community. Therefore, the results of
the analysis of cloud-encounter variability and the relation of these data to other
meteorological variables are discussed in the subsequent paragraphs.

The percentages of observation periods with time in clouds greater than zero
(CIV > 0) and the mean time in clouds TIC fall off rapidly above the tropopause, as
shown in figqure 5. However, the mean TICIV and the mean time in clouds per patch
(which are only defined for observations with TIC > 0) also fall off above the
tropopause. The curves in figure 5 were drawn from data analyzed in 2-kft intervals
with respect to the tropopause. Although the gradients in cloudiness are large in
some regions, analyses in 5-kft layers with respect to the tropopause, as shown by the
symbols, provide a representative mean result for each layer.

Figure 6 shows the cumulative frequency distributicns (cfd) corresponding to the
data shown in figure 5. These curves give the percentage of observations (on the

ordinate) in which the TIC equaled or exceeded any given percentage TIC (on the
absgcissa).

Figures corresponding to 5 and 6, but as functions of flight pressure-altitude
instead of distance from the tropopause, are given as figures 7(a) and 7(b), respec-
tively. The decrease in cloudiness with altitude is primarily due to the increased
likelihood of being in the stratosphere in the upper altitudes. 1In figure 7(b), the
four points where TIC = 0.4, 10, 25, and 50 are identified by symbols according to
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pressure-altitude band. Since these points define the cfd sufficiently, all subse-
quent cfd curves and tabulations herein are based on these four points. Although all
available data were used in preparing figures 5 to 7, it is not intended to imply that
these are universal curves. In fact, there are significant variations in cloudiness
with respect to both latitude and season, as discussed in this section.

Variations with latitude and season of the percentage of time in clouds (TIC) are
presented in figure 8(a), for the pressure-altitude range of 33.5 to 38.5 kft and in
figure 8(b) for all tropospheric data. Some of the variability in figure 8(a),
especially at high latitudes, can be explained by seasonal variations of the mean
height of the tropopause. Other features may be related to the global circulation or
semipermanent circulation features (i.e., highs and lows).

The general seasonal displacements of maxima and minima in cloudiness are
explained by the seasonal displacement of the intertropical convergence zone (ITCZ).
This region of maximum cloudiness ranges between approximately 18° N in summer and
18° s in winter. The Hadley cells existing to the north and south of the ITCZ shift
northward and southward along with the =zone, resulting, for the Northern Hemisphere,
in maximum descending motions (minimum clcocudiness) near 35° N in summer and 15° N in
winter. Thus, in figure 8, during winter the depressed values of cloud-encounter
frequency in the 10° to 20° N interval and enhanced values south of 10° N are con-
sistent with the zonal mean Hadley circulation, which has its axis near 10° N with
descending motions to the north and ascending motions to the south of the axis
(ref. 27). Meteorologists will recognize that the following additicnal specific
features are consistent with the mean global circulation:

(1) The peak in mean cloudiness generally seems to occur near the subsolar lati-
tude (Sun overhead at noon), lagging it by a few degrees. In winter the peak occurs
near 15° S, in spring at 5° S, in summer at 15° N, and in autumn at 5° N. The inter-

hemispheric symmetry in comparable seasons is striking (see also fig. 9) but not
unexpected.

(2) A secondary maximum near 45° N is noted in all the curves in figures 8 (b)
and 9. This is believed to be the result of the increased frequency of cyclone
encounter along the Northern Hemisphere polar front. The effect is largest in winter
as would be expected, because the maximum intensity of the midlatitude baroclinic
storm systems is achieved then. Indeed, for the winter season, the secondary and
primary maxima are of equal magnitude. Because of the lack of airline routes at high
latitudes in the Southern Hemisphere, no comparable relative maximum appears in the
figures; nevertheless, one related to the Southern Hemisphere polar front might be
expected from symmetry considerations, and is hinted at in figures 8(b) and 9.

(3) The magnitude of the principal maximum is fairly invariant for winter,
spring, and summer, at about 18 to 22 percent probability of cloud encounter; for
autumn, 12 percent is obtained.

(4) When the minima of cloud encounter are studied, it is seen that a latitudinal
displacement also occurs during the year, with the latitude of the minimum point pre-
ceding the poleward or equatorward movement of the subsolar point. In winter, this
feature is farthest south, at about 15° N. In spring, the point moves to 25° N; in
summer it reaches 35° N, then retreats to 25° N again in autumn. The data for the
Southern Hemisphere, although limited in latitudinal extent, suggest a relative mini-
mum near 35° S in winter (Southern Hemisphere summer) and a flat minimum region near
25° S for the other seasons. The minima for each hemisphere and seasonal combination
occur near a value of 1 to 3 percent.



From figures 10(a) to (d), the following conclusions were reached regarding the
effects of altitude on average cloudiness encountered:

(1) In winter (fig. 10(a)) in the Northern Hemisphere, flight at altitudes higher
than 5 kft below the tropopause usually results in a lower probability of cloud
encounter than for flight altitudes more than 5 kft below it. It is interesting to
note, however, that mean values for 30° to 40° N and 40° to 50° N show that, in terms
of cloud avoidance, flight 10 to 15 kft below the tropopause is superior to flight at
5 to 10 kft below it. From this, it might be inferred that the most likely region for
cloud formation is 5 to 10 kft below the tropopause at these latitudes. In the tropi-
cal region (20° N to 20° s), the layer 10 to 15 kft below the tropopause is again
superior to the layer 5 to 10 kft below, but the relationship of these to the layer
0 to 5 kft below is unknown, since few flights operated as high as 0 to 5 kft below
the very high tropical tropopause.

(2) In summer, with its decreased baroclinic but enhanced convective activity,
one would expect the uppermost altitude bands to be the most cloud-free. This is seen
in figure 10(c) for all latitudes poleward of 10° N. The ITCZ-associated maximum is
apparent near 10° to 20° N. This trend toward decreasing cloudiness with altitude is

also seen in winter in the Southern Hemisphere (fig. 10(a)), as would be expected from
seasonal symmetry.

(3) In spring and autumn, a behavior composite of summer and winter is observed.
In spring (fig. 10(b)), the superiority of the 10 to 15 kft layer to the 5- to 10-kft
layer below the tropopause, noted previously for the winter data, is again observed
(for 40° to 60° N and in the tropics), although the 0- to 5-kft band is best overall.
In autumn (fig. 10(d)), the highest altitude band is slightly superior overall, but no
comparisons are possible in the tropics because there are insufficient data in bands
other than the one 10 to 15 kft below the tropopause.

The preceding results are consistent with the observations of Project Jet Stream and
others (refs. 28 to 33), which showed a maximum occurrence of cirrus clouds from 3.3
to 6.6 kft below the tropopause at temperate latitudes. For tropical regions, it was
reported in reference 34 that cirrus clouds are consistently 5 km or more below the

tropopause, but that tropopauses in very high latitudes are occasionally exceeded in
height by cirrus clouds.

Variations with season of the vertical profile of c¢loud-encounter frequency and
the average time in clouds (TIC) for data at 40° to 50° N are shown in figure 11. The
percentage of observations in the vicinity of clouds (CIV) decreases with height in
winter and spring, but in summer there is a knee, with largest values at 33.5 to
38.5 kft. This latter feature may result from cirrus clouds blown off the tops of
summer thunderstorms near the tropopause. The mean TICIV range is from 25 to 40 per-
cent for spring, summer, and autumn. In the spring TICIV increases with altitude
while TIC decreases, which suggests less haze or subvisible cirrus. The winter TICIV
varies from 48 percent at low levels to 66 percent at the highest level. These large
values may reflect the dense cirrostratus shields of large baroclinic systems most
persistent during winter, e.g., the Icelandic and Aleutian storm systems.

As noted previously in connection with the persistence of cloudiness, cloudiness
is related to large-scale storm systems {(a general model is in ref. 35). An objective
variable for separating the two fundamental dynamic regimes, cyclones and anticyclones,
is the relative vorticity. Figure 12 shows the cumulative frequency distribution for
all data separated only by the algebraic sign of the vorticity (cyclone flow has posi-
tive vorticity; anticyclone negative). The difference between these curves is the

8



same order of magnitude as the difference between the highest to lowest pressure-
altitude bands in figure 7(b), and is larger than the difference between layers below
the tropopause (fig. 6).

The difference in cloudiness between cyclonic and anticyclonic conditions with
respect to distance from the tropopause (fig. 13) is striking, and is consistent with
the ozone distributions in cyclones and anticyclones reported in references 14 and 36
and the known negative correlation between ozone and water vapor. (See ref. 36.)

For the LFC application, this result indicates that conditions significantly different
from the average of all data can be expected if specific flight routes are likely to
encounter more cyclonic than anticyclonic circulation systems, or vice versa. This
also suggests that further studies of probable cloud effects on airline operations
using LFC-winged aircraft need to be at least in part route-specific, rather than

cell-oriented, as in the current study. (See section "Examples of Application to LFC
Aircraft Studies.")

Other trace constituents and meteorological variables measured by GASP during
the time of the data analyzed herein (not all constituents were measured at all times)
were water vapor, ozone, carbon monoxide, air temperature, and wind. An in-depth
synoptic and statistical analysis of the interrelationship between clouds and these
variables is beyond the scope of this study, but considerable insight is available
from the distribution of mean values of these parameters with respect to the tropo-
pause. Thus, in figures 14 (a) and (b), relative humidity, temperature, carbon monox-
ide, and ozone have been shown both in clear air and in the vicinity of clouds. In
figure 14 (a), the relative humidity (RHI) is very high (>»95 percent for flights 15 kft
or more below the tropopause) in the vicinity of clouds, as would be expected. The
mean air temperature in the vicinity of clouds is consistently cooler than in clear
air, perhaps suggesting that clouds are more likely to form in cool air because less
water vapor is required for saturation. However, as was shown previously (fig. 13),
clouds tend to occur in areas of anticyclcenic vorticity (i.e., in ridges) where there
is a pattern of upward vertical motions and where the tropopause is generally higher
and colder than in troughs. Thus, cirrus clouds form more readily in ridges, not only
because it is colder there, but also because the pattern of vertical motions around
cyclones tends to produce upward motions of sufficiently moist air from below.

The mean values of carbon monoxide and ozone with respect to distance from the
tropopause are shown in figure 14(b) for data separated according to whether the
observation was in clear air or in the vicinity of clouds. The CO concentration in
clear air decreases monotonically with altitude. For the layer 10 to 15 kft below
the tropopause, CO concentration in the vicinity of clouds is less than in clear air,
but for altitudes higher than 10 kft below the tropopause, CO concentration in the
vicinity of clouds is greater than in clear air.

It is apparent from figure 14(b) that concentrations of ozone are consistently
smaller in the vicinity of clouds than in clear air. The ozone differences can be
examined more closely in table VII, which presents the mean difference in ozone levels
between clear and cloudy air as a function of season, latitude, and distance from the
NMC tropopause. In 86 of the 93 cases in the table, the difference is positive
([03]Clear > [OB]Cloudy)' If attention is limited to cases where the lesser number of
observations indicated by the subscripts is 10 or more, then 52 out of 55 differences
are positive. Although this result is itself statistically significant at the
95-percent confidence level, it must be pointed out that not all grid points have the
same difference or the same number of observations. Thus, when the individual grid-
point differences are tested for significance and the ensemble of cases is considered,



the net result is found to be significant at the 99.9-percent level. Such levels of

statistical significance are rarely encountered in meteorology, and usually point to
a strong physical process.

Perhaps the simplest explanation for the strong anticorrelation between cirrus
clouds and ozone at commercial-aircraft cruise altitudes is that cirrus clouds are
associated with moist upward-moving air coming from the ozone-poor troposphere, and
clear areas with dry downward-moving air coming from the ozone-rich stratosphere.

This explanation is consistent with the vertical motions at the tropopause level
expected in baroclinic storms (ref. 35) and with the previous observation that cloudi-
ness in the upper troposphere is less, and the ozone greater, in a cyclone than in an
anticyclone. (See figs. 12 and 13 and refs. 14 and 36.)

Even though the preceding explanation is straightforward, at least three other
factors may influence the observed level of correlation between cirrus clouds and
ozone. They are as follows:

(1) Sampling - The cloud and ozone data are from in situ GASP observations, but
the tropopause data have been interpolated in time and space from the 2.5° latitude by
2.5° longitude NMC grid maps which are available only at 12-hour intervals. Thus,
some of the high-frequency undulations of the tropopause (e.g., ref. 37) are probably
missed by these maps. This leads to errors in the calculated height of the tropopause.

{2) Chemistry - Enhanced chemical and photochemical destruction of ozone may
occur in the presence of high relative humidity. As reviewed in reference 38, ozone
photochemistry is an area of very active research, and we leave assessment of this
possibility to modelers working in the field.

(3) Mechanical destruction - Ozone is a relatively unstable gas and is known to
dissociate on contact with a hard surface. The ice crystals and particles in a cloud
provide a relatively large amount of surface area for ozone destruction.

As shown in figure 14 (c)), the particle-number-density distributions of light-
scattering particles with diameters greater than 1.4 and 3 uUm (denoted Pb4 and PD5,
respectively), both in clear air and in the vicinity of clouds, are shown. The
presence of clouds has a marked effect on the number density of particles in both size
ranges, and the ratio of the mean PD4 to PD5 number densities (D > 1.4 um and
D > 3 um, respectively) is considerably larger in clear air than in the vicinity of
clouds. Also, for data in the vicinity of clouds, note that a relative maximum of
particle concentration exists 4 to 6 kft below the tropopause, consistent with the
relative TICIV maximum in figure 3. For data in clear air, a relative maximum is
observed just below (0 to 2 kft) the tropopause. The relationship between time in

clouds and the number density of particles is examined in greater depth in the next
section.

PARTICLE-CONCENTRATION ANALYSIS

As stated in the section entitled "Data," GASP cloud-detector data are available
beginning in December 1975, but particle-number-density data (PD5)} do not begin until
January 1977. Therefore, a first concern with the PD5 data is to establish the degree
to which statistics of this subset resemble statistics of the entire cloud-encounter
data set. For this purpose, figures 15 and 16 are the counterparts of figures 8{a)
and 11, except that only records for which PD5 data are available were used in fig-
ures 15 and 16. The main features of variability here, and in figures 3 and 4
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compared with figures 1 and 2, are not changed, and it is concluded that the PD5 data
subset is representative.

Figure 14 (c) shows that particle concentrations are lower in clear air (TIC = Q)
than in cloudy air (TIC > 0). Figure 17 shows the cumulative frequency distributions
of all available PD5 data separated by the associated TIC values. Among observations
in the vicinity of clouds (0 < TIC £ 100), the probability of encountering any given
particle density increases as the TIC percentage increases. However, this difference
is small compared with the difference between clear and cloudy air shown by the
TIC = 0 and TIC > O curves. For data in the vicinity of clouds, the variation of
these distributions with pressure-altitude (fig. 18(a), or distance from the tropo-
pause (fig. 18(b)), is smaller than the variation with season and latitude (fig. 19).
Since all latitudes were included in constructing the seasonal curves (fig. 19(a))
and all seasons were included in constructing the latitudinal curves (fig. 19(b)),
closer examination of these figures could lead to ambiguous conclusions because of
possible sampling bias and is therefore not pursued here.

As mentioned in the section entitled "Introduction,"” the goal motivating this
research is the derivation of the climatology (i.e., statistical behavior with loca-
tion, season, altitude, etc.) of the particle number density to be encountered on
airline routes worldwide, from which the economic feasibility of employing laminar-—
flow-control (LFC) wings may be assessed. 1In this regard, the PD5 data in the current
investigation are most valuable when they pertain to flight conditions that are either
totally in clear air or totally within clouds. This is because it is crucial to
know whether the particle number density in clear air is, on the average, sufficiently
high to make LFC impractical as a low-drag method. If such is the case, then the LF
loss within clouds is almost certain to be prohibitive. If, however, the loss in
clear air is not critical, then cloud encounter provides the limiting factor. There-
fore, it is important to estimate the portion of the time that clouds will be
encountered, as was examined in the section entitled "Cloud Encounter Analysis."

Most estimates to date assume that all clouds always cause LF loss, but one purpose
of the research for this report was to try to ascertain what subset, if any, of cloud
encounters would not cause LF loss.

In this study, the PD5 data were examined with the aim of deriving statistics on
particle concentrations to be encountered in clear air and cloudy air. The results
are summarized in table VIII, which presents a composite of the overall particle
encounter experience as a function of TIC. This table, from which figure 17 was
plotted, includes all conditions from totally cloud-free to totally in-clouds.
Partially cloudy conditions, those for 0 > TIC 2 100, provide estimates of the time-
averaged particle environment encountered. Since loss (and resumption) of LF is an
instantaneous effect, these values, which contain some time in and some time out
of clouds are not directly applicable in determining the particle number density
relevant to loss and/or resumption of LF.

Therefore, the left and right columns of table VIII represent the required
in-clear and in-cloud information. The former is designated PD5]C1ear(TIC=O)'

Since it is evident that the 100-percent TIC data are not sufficiently numerous to
permit analysis, it is assumed that the D > 3 um particle number density in the
vicinity of clouds can be modeled in terms of the time in clouds as follows:
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The constants log PD5S were obtained by regression

Cloudy and  log PDSIClear(CIV)

. 0 > 2
analysis using all TIC 0 data. The required PDS!Cloudy and PDS,Clear(CIV)

tog PD5|ciear (CIV)
respectively. The results of this analysis are presented in tables IX and X, which
give PD5|Clear(TIC=O)r PDS]Clear(CIV)f and PD5|Cloudy as functions of altitude,

are the antilogarithms of constants 1log PDSICloudy and

distance from the tropopause, latitude, and season. From table IX and figure 20, it
appears that the variation of these parameters with altitude or distance from the
tropopause is small, except that a particle layer in clear air is evident at 0 to

5 kft below the tropopause {see also figs. 14(c) and 18(b)). Therefore, data from all
altitudes have been used in table X and figures 21 and 22 to show the variability of
these parameters with latitude and season. The PDS!Cloudy is dominant as expected,

but it is interesting to note that PDS'Clear(CIV) > PD5|C1ear(TIC=O)' That is, the

particle density in clear air with clouds in the vicinity is greater than the particle
density in clear air with no clouds around.

Using all the data with TIC > 0, equation (1) accounts for about one-third of
the variance of log PD5 on a global and annual basis. For the subsets in tables IX
and X, the percentage of explained variance ranged from about 20 to nearly 50, but
standard statistical tests showed that the regression coefficients for each subset
were no different (at the 95-percent confidence level) from the values found using all
data. Thus, table X shows that

= 3
PD5|Clear(TIc:o) = (4.5 £ 0.22) /m

3
PDSIClear(CIV) (916 £ 155)/m

= 6,3
PDS'Cloudy = (1.12 * 0.28) x 10%°/m

where the 95-percent level has been used for the statistical error estimates. This
estimate of PDSICloudy is approximately four times larger than the log-mean of the

12 available measurements with TIC = 100 percent in table VIII. It suggests that
both values should be reexamined as more data become available. The relation of these
results to the laminar flow impact guestion is considered in the following section.

EXAMPLES OF APPLICATION TO LFC AIRCRAFT STUDIES

The motivation for analyzing the GASP data for cloud encounter statistics in the
format previously discussed is the requirement for obtaining particle-concentration
climatological data to be utilized in feasibility studies for a new airplane design in
the long-range-transport category. The aircraft would use a laminar flow control
(LFC) wing, offering promise of up to a 30-percent drag reduction over current wing
designs (ref. 5). The particular need of cloud-encounter estimates for this class of
aircraft stems from the fact that laminar flow (LF) is thought to be lost, albeit
temporarily, whenever the aircraft is within clouds or ice-crystal concentrations
containing a sufficiently large number density of hydrometeors larger than about 30-pum
equivalent melted diameter. (See ref. 39 for definition of EMD.) Experience with the
USAF X-21, an early LFC-winged research aircraft, seemed to show that LF was always
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lost in visible clouds and sometimes within cirrus hazes. Motivated by the X-21
experience, Hall (ref. 6) derived, from aerodynamic considerations, the range of ice-
particle fluxes which should cause significant loss of LF. Figure 23 is adapted from
the Hall analysis and is presented as an example of the estimated LF degradation.
Particle concentration (m~3) is plotted on the ordinate, against the equivalent
melted diameter (EMD) of the ice crystal. From this figure, the following observa-
tions may be made:

(1) No loss of LF is expected to result from particles smaller than 33-pum EMD,
regardless of their concentration, or from total particle concentrations less than
35O/m3, regardless of particle size.

(2) Total loss of LF is expected if the concentration of particles equal to or
larger than 33-um EMD is greater than or equal to 1.9 X 10° particles/m3 (or if the
concentration of particles larger than 60 Um is greater than or equal to 1.3 X 105/m3).
Similar conclusions can be reached in this manner for other particle sizes.

(3) Between conditions in (1) and (2), partial loss of LF is expected (e.g., if
the number density of particles equal to or larger than 33-um EMD is greater than
800/m3 but less than 1.4 X 105/m3, etc.). The threshold of LF loss is defined as
a lO0-percent loss in the Hall analysis.

The application task at hand, then, is to utilize GASP data for deriving or esti-
mating the probability that particle number densities such as those noted in this
section may be encountered in day-to-day operations. To estimate the probability and
severity of LF loss in the presence of particles, it is necessary to know not only the
probability P o©of cloud encounter, but also the particle number distribution within
clouds of various types, in the vicinity of clouds, and in clear air. All the ele-
ments of the problem may be recognized in the following equation:

P(LFC loss) = E’(LE‘C loss) ICloudy:l [P(Flight - cloudsﬂ
+ |P(LFC loss) P(Flight in clear air) (2)
Clear

From the GASP data analyzed here, it can be seen that very good estimates of the
probability of flight both within and outside of clouds ought to be forthcoming. The
probabilities of LF degradation inside and outside of clouds are, however, not
directly accessible from the GASP data analyzed herein, since these provide only the
total number density of particles larger than 3-um EMD. However, empirical particle-
distribution data are available from missions carrying Knollenberg-probe-type instru-
mentation. The investigations of the U.S. Air Force Geophysics Laboratory ({(AFGL) are
particularly valuable sources of these data (refs. 39 to 46). A study of these AFGL
spectral data is now under way by NASA to attempt an empirical determination of the
degree of predicted LF loss within each cloud type and/or synoptic situation. The
general goal during that investigation has been to determine, under a variety of cloud
conditions, the ratio of the number of particles larger than 3-Um EMD to the number of
particles larger than 33-um EMD. Results to date suggest that this ratio depends on
the type of cloud encountered, and varies from about 10 for the thicker clouds to
around 100 or more for very thin cirrus clouds (numerous very small crystals), with a
modal value near 30. In practical usage then, the number of particles larger than
the 33-uUm EMD LFC-critical size could be estimated by dividing the number of particles
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where D > 3 um (GASP PD5 measurement) by an appropriate empirical factor. In the
paragraphs which follow, a factor of 10 is used to represent a worst case in clouds,
and a factor of 100 is used to represent a worst case in clear air.

With these assumptions, the Hall criteria in figure 23 and the PD5 analyses in
the section entitled "Particle Concentration Analysis" can be related in order to
estimate the degree of LF loss to be expected, both in totally clear air and totally
within clouds. First, we recall from figure 23 that the LFC-critical density of par-
ticles >33 pm in diameter is 800/m3. Scaling this up by a factor of 100, the critical
density of particles >3 Um in diameter in clear air would be 8 X 104/m3. From fig-
ure 17 and table VIII we find that this particle density was never encountered in clear
air. Therefore, the assumption that no LF loss occurs in clear air seems appropriate.

The assumption of no LF loss in clear air does not totally agree with data taken
during the X-21 program, in which some LF loss evidently occurred in very light haze.
However, no particle~concentration measurements were taken in conjunction with the
X-21 missions, so the particle densities in the haze were unknown, and unfortunately
cannot be used to refine the assumption of no loss in clear air. It is reported in
references 47 and 48 that local concentrations of large particles, resulting from
particle fallout into the clear air, may be encountered during flight in otherwise
clear air beneath cirrus cloud decks. The observations in reference 47, and calcula-
tions in reference 48, show that these particles can survive falls of several kilo-
meters. However, it is believed that the concentrations of these particles will gen-
erally be too small to degrade LF, although the particles are large enough to cause a
problem if encountered in sufficient concentration.

For a totally in-cloud situation, the curves for TIC 2 75 in figure 17 suggest
that the critical density (D > 33-um particles for a 10-percent LF loss, 800/m3 (or
8 x 103/m3 GASP-equivalent measurement when the factor of 10 is used)), would be
exceeded 100 percent of the time. Total loss of LFC (GASP-equivalent
C =1.9 x 109/m3 if the factor of 10 is again assumed) would be expected approxi-

mately 10 percent of the time. Thus, a significant degree of LFC loss within clouds
is obviously predicted.

Ultimately, analyses such as these will aid in evaluating the economic viability
of LFC application to transport aircraft. This will be done by identifying, given
the design altitude constraints on the LFC transport (cruise altitudes between 30 and
45 kft), the percentage of time during cruise between various city pairs that loss of
laminar flow would be expected as a function of altitude, season, and geographical
location. Selected preliminary examples of this type of calculation are given in the
following paragraphs. Pending final completion of NASA's study of the AFGL particle-
distribution data, it will be assumed here that all cloud encounters cause temporary,
total loss of LF, and that no LF loss occurs in clear air. Thus, the probability of
LF loss is set equal to the probability of flight in clouds. (See eq. (2).)

With all the previous assumptions and restrictions in mind, the current data are
utilized to estimate qualitatively the degree of LF loss on a few selected routes for
the various seasons and altitude bands considered in the overall analysis. New York
to London (JFK-LHR), New York to Los Angeles (JFK-LAX), and Los Angeles to Honolulu
(LAX-HNL) are covered in table XI, and the longer Los Angeles to Tokyo (LAX-HND) route
is covered in table XII. Data are given for both summer and winter seasons. This is

done to give examples of the use of the data in appendix C in estimating the frequency
of LF loss.
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From table XTI, for the JFK~LHR route, it would appear that all altitudes for which
data exist are favorable in the summer. In the winter, the upper altitude band is the
most favorable, with virtually no chance of cloud encounter en route. On this route,
the worst performance would be expected in the winter in the middle altitude band; in
that case, there is, on the average, a 32-percent probability of having some cloud
encounters en route, and a 27-percent probability of being in clouds on at least
50 percent of the route. It is interesting to note that the lowest band appears
better for this case, with only a 20-percent chance of being in clouds for over half
the route indicated. However, care must be taken when making conclusions, as the data
are limited.

The JFK-LAX route shows that there is a 25-percent or smaller probability of
being in clouds more than 10 percent of the time in all altitude bands in the summer.
Once again, the highest altitude is the most favorable. 1In the winter on this route,
the uppermost band is virtually free of cloud encounters, but conditions worsen as the
altitude band lowers.

The LAX-HNL route shows that none of the three altitude bands appears to cause an
appreciable cloud-encounter problem for summer flights. In the winter, both lower
altitude bands have a 20-percent probability of some cloud encounters en route; in the
lower of these, there is a 9.3-percent chance of being in clouds on over half the
route. For the middle band, this value reduces slightly, and if the uppermost band
is selected, the probability of encountering clouds decreases markedly.

In the preceding examples, percentages were derived largely on the basis of one
latitude-longitude cell (cells are depicted on the map at the start of appendix C),
which included the appropriate city pair. The LAX-HND route (table XII) illustrates
statistics on a longer route where several cells were traversed. Over this route,
there is an appreciable advantage to be gained by operating at the highest altitude
in both winter and summer. At these altitudes, and in all cells, the probability of
being in clear air is at least 84 percent, whereas at the lower altitudes the proba-
bility of being in clear air drops to less than 60 percent in some cells.

If the composite larger cell of 40° to 60° N by 120° W to 150° E (route segment 7
of table XII) is considered to be representative of the bulk of this route, the most
favorable conditions are expected at the highest altitude in winter (0.5 percent of
the route in the vicinity of clouds). Also, the least favorable conditions are
expected at medium altitudes in the summer (30 percent of the route in the vicinity
of clouds). The larger cell consists of route segments 3 to 6, where the aircraft
would be at cruise altitude. In both seasons, the higher altitude band is better.
This is especially true in the winter, when the altitude increase places significantly
more of the flight within the stratosphere.

The preceding sample analyses are only a first attempt at estimating the LF
degradation problem. In a more comprehensive study, several more routes will be
studied. Where blank data cells exist, data from the adjacent or surrounding cells
would be extrapolated or interpolated carefully to provide estimates for the statis-
tics in the data voids. The route studies discussed herein were performed on average
data. Particularly on long range routes, the persistence of highs and lows (anti-
cyclones and cyclones) needs to be considered; that is, it is not reasonable to assume
that average conditions exist over the entirety of a route - one cell may be dominated
by a cyclone, the next by an anticyclone, etc. BAlso, as mentioned previously, a
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better estimate of the degree of LF loss in each type of cloud is being pursued in

a separate effort. This will be factored into the GASP-based cloud-encounter
statistics.

CONCLUDING REMARKS

The motivation for the study reported herein is the need for estimates of the
ice-particle size distribution and number density existing at airliner cruise alti-
tudes in the range of 25 000 to 45 000 ft (7.62 to 13.72 km) MSL. These estimates
are needed for application to design of aircraft employing laminar flow control (LFC)
as a drag-reduction aid. Accordingly, summary statistics, tabulations, and vari-
ability studies have been derived and presented for cloud-encounter data and particle-
concentration data taken as part of the National Aeronautics and Space Administration
(NASA) Global Atmospheric Sampling Program (GASP) aboard commercial airliners. The
GASP data analyzed herein were from December 1975 to December 1977. A subsequent

report is planned which will cover analysis of the entire body of GASP data, extend-
ing through June 1979.

From the portion of GASP data analyzed in the current report, about 52 000 cloud-
detector observation periods of 256 seconds duration each (approximately 66 km hori-
zontal extent at 500 knots) were available. On the average, cloud encounters were
shown on about 15 percent of these data samples. However, this value varies with
season, latitude, and distance from the tropopause. The probability of encountering
clouds varies with synoptic weather systems. In agreement with classical storm

models, the present data show relatively more cloudiness in the upper troposphere in
anticyclones than in cyclones.

The number densities of particles with diameters larger than 1.4 and 3 um were
also sampled over a smaller data base beginning in January 1977; about 20 100 total
observations made up this set. The particle-concentration data have nearly the same
latitudinal distribution as the cloud-detector data, but relatively more observations
in summer, fewer in spring, and more at higher altitudes. About 13 percent of the
particle data were gathered in clouds or in the vicinity of clouds.

Because of the application to laminar flow control (LFC) aircraft, attention was
concentrated on the concentration of particles larger than 3 um. It was found that
the number density of such particles also varies with time and location and is closely
related to the horizontal extent of cloudiness.

Some examples of the utilization of the summary data in the estimation of the
frequency of cloud encounter and laminar flow (LF) loss on long-range airline routes
are presented. It is concluded that the probability of cloud encounter does depend
on altitude and season with the uppermost altitude band (38.5 to 43.5 kft) clearly
showing the most promise for cloud avoidance. Some data exist which suggest that the
lowest altitude band (28.5 to 33.5 kft) may be superior to the middle band (33.5 to

38.5 kft), but the number of samples is small, and additional data and analysis are
necessary.

Differences in cloudiness between anticyclonic and cyclonic conditions with
respect to the distance from the tropopause were found to be striking. This suggests
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that further studies of probable cloud effects on airline operations using LFC-winged
aircraft need to be route-specific. This will be done by concentrating on the clima-
tology of specific routes, each taken in its entirety. Results of this type of

analysis will be compared with cell-oriented simulations, as presented in this study.

Langley Research Center

National Aercnautics and Space Administration
Hampton, VA 23665

September 24, 1981
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TABLE I.- GASP CLOUD AND PARTICLE DATA THROUGH DECEMBER 1977

BY MONTH AND CONTRIBUTING AIRCRAFT

Year Month Aircraft Tape File Data Reference
(a)
1975 December N4711U0 VL0004 1 C 15
1976 January N47110 VL0004 1 C 15
N655PA VL0004 2 15
February N4711U VL0004 1 15
N655PA VL0004 2 15
March N4711U0 VL0004 1 15
VL0005 1 16
N655PA VL0004 2 15
VL0005 2 16
April N4711U0 VL0005 1 16
N655PA VL0005 2 16
May N47110 VL0005 1 16
N655PA VL0005 2 ¢ 16
June None
July None
August VH-EBE VL0006 3 C 17
September NG655PA VL0006 1 C 17
October None
November VH-EBE VL0008 2 C 18
December VH-EBE VL0008 2 ¢ 18
N533PA VLOOO7 3 18
1977 January N533PA VL0O0O0O7 3 C 18
VL0010 1 c,P 20
VH-EBE VL0008 2 C 18
VLOO1l1 1 c,P 21
February VH-EBE VL0OO1l1l 1 21
N533pPA VL0010 1 20
March N533PA VL0010 1 20
April N533PA VL0010 2 20
May N533PA VL0010 2 20
June N533PA VLOO10 4 20
July N533PA VL0010 4 20
August N533PA VL0010 4 ¢ 20
September N533PA VL0010 5 20
October N533PA VL0010 5 C 20
VL0009 1 to 4 c,P 19
VL0014 1 22
NG655PA VL0014 3 22
November N533pA VL0014 1 22
N655PA VL0014 3 22
December N655PA VL0014 3 22

aC represents cloud detector; P represents particle concentration.
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TABLE II.-

SUMMARY OF FLIGHTS WITH

CLOUD-ENCCOUNTER DATA BY

RCUTE

—lq——» 1976 > - 1977 — -
route - R
D J F M A M J J A S O N D J F M A M J J A S o] b

Chicago-California 5 5 6 g 13
California-Hawaii 4 5 26 4 16 10 3 10 2 4 4
California-Northeast U.S. 2 1 6 1 2 5 1 1 4 1 1 2
Hawaii-Chicago 2 1 6 12 6
Northeast U.S.-Europe 11 4 13 31 | 12 6 2 12 2
California-Tokyo 1 2 1 1 3 b1 14 1 6 £ 12 8
Western U.S.-Europe 2 3 i 30 1 4
Seattle-California 2 2 : 2 4
Secattle-Hawall 4 6 1 2
New York-South America 1 ; [3)
California-South America 3 1 2 |
New York-Tokyo 3 115 1 3 9 9 11 4
Scoutheast Asia-Zurope 1 2 1 14 1 4 7 8 4 2
Australia-Southeast Asia 14 4 8 10 5
Hawaii-South Pacific 2 3 16 2 4 2 5] 4
South Pacific-

Australia/New Zealand 2 3 10 2 4 2
California-Australia/New Zealand 10 2 1 1 6 1 3 2 3
Fast Australia/West Australia 4 1 3 6 3
Total of above flights 8 24 42 33 66 32 32 35 18 69 38 26 6 35 29 37 25 19 38 22 20
Total of all flights 8 30 49 50 86 45 [¢] 0 66 50 C 29 |128 60 51 13 36 54 38 29 21 42 37 30

Total flights in table,
Total all flights, 960

Percentage of total flights in table, 69
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TABLE III.- SUMMARY OF CLOUD-ENCOUNTER OBSERVATIONS

(a) Distance from NMC tropopause

Over 15 000 to 10 000 to
£
15 000 ft 10 000 £t 5000 £t 5000 to 0 ft {0 to 5000 ft {Over 5000 ft

below above above Total

below below below tropopause tropopause tropopause

tropopause | tropopause | tropopause pop pop pop
Observations Winter 567 868 704 436 39 1 2 615
in vicinity | Spring 6 542 731 589 88 10 1 966
of clouds Summer 247 462 344 252 60 4 1 369
Autumn 124 350 328 284 39 6 1 139
Year 944 2230 2107 1561 226 21 7 089
Observations Winter 2550 2581 1785 1489 1615 970 10 990
in clear Spring 232 1235 1986 2565 2656 1853 10 527
air Summer 982 1806 1051 1400 2535 2484 10 258
Autumn 839 1532 1648 2225 1998 1108 9 350
Year 4603 7154 6470 7679 8804 6415 41 125
Total 5547 9384 8577 9240 9030 6436 48 214
{(b) Flight level (FL)
Below Above FL
. . . . . . £

28.5 kft 28.5 to 33.5 kft | 33.5 to 38.5 kft | 38.5 to 43.5 kft 43.5 kft Total
Observations Winter 125 1 020 1 363 495 0 3 003
in vicinity | Spring 97 384 946 701 0 2 128
of clouds Summer 78 373 621 304 0 1 376
Autumn 42 288 556 254 0 1 140
Year 342 2 065 3 486 1 754 0 7 647
Observations Winter 718 3 844 5 501 2 926 65 13 054
in clear Spring 387 1 183 4 843 4 732 2 11 147
air Summer 277 1 520 3 222 5 323 0 10 342
Autumn 267 1 668 4 120 3 912 7 9 974
Year 1649 8 215 17 686 16 893 74 44 517
21l 1991 10 280 21 172 18 647 74 52 164




TABLE IV.- PERSISTENCE OF CLOUD-ENCOUNTER DATA

Probability, percent, that
present observation will be -

Type of observation
Clear TIC > O TIC > 10
If previous observation was
Random 83.5 16.5 12.2
If previous observation was
Clear 95.0 5.0 2.5
TIC > O 24.9 75.1 61.6
TIC > 10 17.5 82.5 72.9
If previous two observations were
Clear 96.0 4.0 1.9
TIC > O 21.0 79.0 66.0
TIC > 10 14.8 85.2 74.7
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WINTFR

LATITUCE:

ALT.(KFT)

38;‘;-43.5
33,5-38.5

28,5-33.5

38.5-43.5
33.5-38.5

28.5=33,5

380‘%"43.5
33.5-38.5

2R,5-33.5

38,5-43.5
33.5=38.5

?28,5=-33.5
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TABLE V.- SUMMARIES OF ZONAL-MEAN CLOUD-ENCOUNTER STATISTICS

75,

SIGMA %

BY SEASON AS FUNCTIONS OF LATITUDE AND ALTITUDE

65,

55.

26.7

19.4

215
367

228

58.6

43,5

45,

10.0

1544

483
698

353

66.7
47.9

40,4

35.

6
10.1

9.8

721
1198

795

23.3
49.1

45,1

25,

20.7

?l.6

328
989

763

33.7
37.3

47.8

11,0
13,9

20,7

280
540

422

20,8
36‘2

59.4

10,8

l14.4

24.1
?26.8

20,3

249
518

284

43,5
41.6

35.2

19.2
12.6

17.1

30.0
25,0

27«4

258
527

348

47.2
37.5

36.4

'15.

22,4

11,6

31,0
25,7

17,1

317
522

380

41,3
45,7

29.4

13.1
17.5

2009

136
648

647

26.5%
40,2

4245

15.3

2l.2

3R0
694

533

36.4
41.7

39.8



WINTER

LATTTUDRE

ALT, (KFT)

38.5'4315
33.5-38.5

28+5=33,5

38.5-43.5
3305-38-5

?8-5-3305

38.5-43.,5
33.5=38.5

28-5‘33.5

3B.5=43,5

7S 65,
P(TTC>0)

0.0

0.0 0.0

1.0

55.

17.2

15.8

14,2

14,0

12.3

11,0

TABLE V.- Continued

45.

17.2
2.9

31.7

1n.8
15.8

252

10.1
13.5

20.1

9,7

35.

2045

21.8

l.1
16.3

17.6

13.8

13.6

6

10.2

25,

?le.8

16.0

2.7
17«2

13.6

1.5
11.7

10.7

9
Tel

7.3

15e.

15,0
10,2

10.2

3.0

S.7

24.9
34.6

2446

20.1
26.1

18,3

16,1
21.6

1401

10.8
13.9

Ta7

40,7
33.6

46.8

34.5
2447

34.2

29.1
18.2

26.7

18.6
11.6

15.5

-15.

54,3
25.5

20,8

43,8
20,1

14,2

32,2

16.5

19.9
1l1e7

3.9

125
12.2

173

8.5

12.5

S

1047

~35.

65e3

13,9

o8

1041

23



WINTFR

LATTTULE

ALT. (KFT)

38.5-43,.,5
33.‘-38.;

28.5-33.5

38.5-43.5
33-;‘38.5

?B.5-33.5

3R,5-43.5
33.5-38.5

28.5~33.5

38.,5=43,5
33-5-3805

28.,5=33,5

24

75.

PATCHES

TcLm

Z(cLp)

0.0

Z(CLR)

35.0

6S.

0e

0.

-560

0.0

0.0

33.0

39.1
36.0

32.8

55,

0.

-65,

-57.

0.0
36,1

31.R

39.9
36.0

32.6

TABLE V.- Continued

45,

7?3

7.8

-6Q,
'610

-5,

39.5
3R.8

3.4

40,6
35,9

31.2

35.

1.2

2.9

-64,
-560

-48,

39,2
35.5

32.0

4049
35.6

31.8

25,

3.3

3.5

64 o
-54.

=45,

39.2

35.4

40.6
35.5

31.8

15.

-58,
-49,

=36.

40,2
36,5

2.2 32.4

40,1
36.0

31.5

Se

-57l
-45,

'360

39.9
36,0

32.4

39.9
3R 0

31e6

-57.

-5, -15. ‘25. =35,

‘-62. -590 ‘6?.
=43, =44, -47. -S0e
-34, =34, -38. -42,

4044 41,4 39.9 40,3
35.4 35,9 36.1 35.2
31.6 31,7 324 31.7
39.5 405 40.3 40,7
35.9 35.6 35.3 35.8
31.5 31.6 32.0 31.8



SPRING

LATITUDE:

ALT, (KFT)

38.5-43,.5
33.,5-3R,5

28,5=-33,5

38,5-43.5
330%'380;

28.;"33.%

38.""‘7“‘43-5
339%‘38.5

28.%-33.q

38.5-43.5
33.5-38,5

28,.5-33.5

25,

2.2
5.4

6.0

108
170

166

483
782

307

254
1l e 4

2443

TABLE V.- Continued

15.

l16.1

8.2

28.8
21,6

13.3

193
2990

59

39.5
34.5

20,7

Se

16.5

12.4

72846
25.7

7.5

189
120

25

4040
42.4

11.0

20.0
18.0

1l.1

28.6

26.3

26.0

217
103

10

37.4
33.1

37.0

-150

14,0

10,1

26,9
21,3

18,4

279
113
24

38,2
27,9

29,1

-25,

42
30

13

4.5

36.0

Tl

1.6

19.4

19.3

37.3

lon

23

5743
63

55.8

25



SPRING

LATITUDE:

ALT. (KFT)

38,5=43.5
33.5‘38a5

280%‘33.%

38.,5-43.5
33.%'3803

2B8.5-33.5

38.5-43.5
33 Qq-38.5

28.5‘33.5

38.,5=43.5
33.5-38.5

2805‘33¢5

26

75. 65.
P(TIC>0)

0.0

440 2eb

0.0 26.8

0.0
0.0 0.0
0.0 2240

P(TIC225%)

040
0.0 0.0
0.0 22.0

P(TIC250%)

040
0.0 0.0
0.0 19,5

55.

5
10.9

20,6

5.8

10,1

TABLE V.- Continued

45,

10.1
15.8

269

11.1

19.2

35.

10.8
15.8

25.2

10.4

12.9

25,

17.1

2408

113

140

15.

40,9
23,8

13,6

3z2.1
14.8

5.1

20,2

11.7

41.3
29.2

16,0

29.6

25.0

?5.4

18.3

53.5
S4.4

30.0

39.2
42.7

30.0

30.4
25.2

10.0

18.9

14,6

-150

36,6
36,3

29,2

27,2
22.1

16,7

19,4
14,2

16,7

13.3

Tel

-25.

4R

13.3

3.3

-35.

2540

34.8



SPRING

LATTTUDE:

ALT . (KFT)

38.5-43,.5
33.%'38.5

?8.‘;'33.;

3B.5=43,5
33'%-3805

28.5-33,5%

38.5-43.5
33.“'38.;

2845-33.5

3R,F=43,.5
33.5-3R,5

28.5-33.,5

75,

FATCHES

T(rLD)

-59.

Ne

£ {CLD)

35.0

0.0

Z (CLR)

35,0

31.1

TABLE V.- Continued

65. 55. 45, 35, 25. 15.
0.0 1.5 75 2.0 1.8 2.2
1.0 2.6 Pe6 2ot 2.7 3.0
3.7 3.0 26 2.7 2.4 1.8
Oe ‘63. =6b o -65. *630 -590
-52. =61, =857, =58, =52. =49,
=57, '54. 'Sno —47. -430 -39.
0.0 38,9 39.1 39,8 40.1 40,1
35,7 35,9 36.]1 36,1 235.9 36,4
32.9 32,4 31,8 31.7 131.8 32.8
3.9 39.7 40,0 4045 40.0 39,5
36.1 36.1 36,0 3641 1361 36.2
32.4 3242 31.7 319 3?2.2 32.4

5e -5, =154 =25, =15,
2ot 2e6 2,5 2.5 Lol
3.1 25 2,8 3.0 2.0
2.0 3.7 1.3 2en 4ol
-57, =58. =60, =58, =62,
-48, =49, -49, -50. -57¢
~-36, =34, '34. -34. -4G,
29,7 40.0 40,5 38.9 39,0
36.4 236.8 36,3 35.9 35,8
31,5 31,0 30,6 30.0 33,0
9.5 39.9 4le4 39.1 39.8
36.5 36.8 36.5 3507 35.3
32.6 31.0 3l.2 32.1 32.6

27



SUMMFR

LATTTUDE:

ALT, (KFT)

38.9‘4305
33.5-3R.5

?8.5'33.%

38,5=43.5
33.5-38.5

28.5-33,5

38.5-43,5
33.5=-38.5

28.5-33.5

38.5-43,.5
33.5=-38.5

28.‘%‘33.%

28

75 65,
TIG %
0.0 ol
‘0 .3
SIGMA W%
0.0 l.9
ol 4.3
N
135 1543
14 411
0 0
TICICW%
0.0 11.8
b 13.0

TABLE V.- Continued

55, 45. 35,
el Peb 1.8
2,0 10,1 S.0
5.5 Aol 2.0
1.8 11.7 8.7
9.3 217 16.3
14,4 17.2 12.1
17272 1491 360
760 1077 535
65 135 380
11,2 275 21,1
21,7 3.3 34,7
16,2 29.8 45,1

25.

47
122

371

2Te6

404

15.

2447

24,2

19.2
31,1

31.3

39
141

182

32.0
42,0

44,5

Se

2643
9.6

14.7

35.4
22.2

25.1

64
118

133

5245
35.5

33.0

-5. '150
37.9 9.8
B.7 b
bob 1.3
33.8 20,7
21.3 4,8
12.7 7,9
64 41
119 141
185 155
51.7 36,4
43,1 20,4
24.6 29,0

(B
o6

5

o6
3en

4.3

37
178

176

13.7

12.1

«0

o1

o3
1.3

1442

jab-]

258

13.5

27.9



SUMMER

LATTTUDE:

ALT . (KFT)

38.5-43,5
33.,5+-38.5

28.5~33,5

3B8.5=43,5
33.,5=38.5

28453345

38.;-43.q
33.5-38.5

28.¢—33.q

38.5-43,5
33.5-38.5

28.5-33.5

75, 65.
F{TTC>0)

Ne0 b

Ta1 2e7

P{TIC275%)
0.0 o1

00 5

P(TTIC250%)
0.0 ol

0.0 o2

55.

b

10.8

TABLE V.- Continued

45,

3n.3

2Ne0

21.3

11.9

15.3

11.1

35,

25,

0.0

164

Ne0
0.0

846

15.

17.9
58,9

54,4

10,3
46,1

44,0

S.1
39,0

37.9

5.1
24.1

23.1

5040
27.1

44,4

39,1
18.6

11,6

34,4
14,4

?4.1

?R.1
7.6

9.8

73.4
20.2

17.8

65.6
17.6

13.5

53.1
13.4

7.6

39.1
7.6

2.2

=15.

26,8

2,1

=25,

29



SUMMFR

LATITUDE:

ALT, (KFT)

38.,5-43,5
33.5"38-%

28.';-33.'5

38.5~43.,5
33.%'38.%

28,5=33.5%

38.5-43,5
33.,5~38,5

28.5-33.5

38.5-43,5
33.,5-38.5

28.5-33.5

30

T5.

PATCHES

T(CLD)
N.

-45,

Zcun
0.0

36,9

Z(CLR)
39,3

36,5

65,

-62,

~56a

39.1

35.7

39.6

36.3

55.

-60,
-55,

-50,

39.5
36.4

31,2

40.7
36.5

31.8

TABLE V.- Continued

4S5,

-62,
-52,

-4,

403
3.4

30.3

40,7
36,1

31.3

35,

-59,
-48,

-37.

40.5
36.0

31.0

41.2
35.5

1.4

25.

=55
0.

-22.

410
0.0

324

15.

=55,
=45,

~32.

39.6
36.1

31.7

42,3 40,6
36.9 35.2

1.8 31.1

-57.
—4b,

-33.

39,7
35.3

30.6

39,3
35.2

31.2

-560
‘45.

=35,

39.0
35.4

31.5

39.0
35.0

31.8

=56,
=50,

-37.

39,0
37,0

32,3

39,0
35-6

32.0

-43.
~49.

=41,

390
35.7

3ler

39.0
35.5

31.5

-55-
-51 .

-48,

4140
35.1

31.3

41,2
36,0

31,9



TABLE V.- Continued

AUTUMN
LATTTUDE ¢ 75 65, 55 45, 35, 25. 15. 5. =S "150 -25, -35,.
ALT. (KFT)
T1re%
38.‘3—4305 0.0 .O .5 ?00 3.3 2.3 7.3 2.7 209 2.5 X3 .0
33.5"3805 NeD 1.2 202 4e8 446 1-2 6.5 15.2 10.2 7.0 401 .0
28,5=33.5 44 .6 3.7 Se3 3.7 Se1 SeT 1242 1249 4,9 15.8 R.8
SIGMA ¢
3‘3.;‘43.% Nef) o7 4.0 Q,.,8 14.5 909 18;3 ]1.‘9 14.7 13.9 o] .3
33.‘3'390"3 0G0 5.7 IO.Q 1".1 16.4 6.5 20.0 27.0 23.6 19.1 1707 02
28.5-33.5 4045 13,8 17,5 143 196 18,3 22,9 21«6 16,7 28.6 24.1
N
38.5-43,5 4 317 1187 1632 495 83 63 84 72 44 37 158
33.5-38.5 5 217 15072 1490 480 223 153 93 136 154 116 S
28.5=-33.5 0 16 428 545 301 156 197 65 46 43 80 79
TICIC+%
380:-“3-5 Ne0 12.? 18.9 2106 39.F§ 1601 28.8 17.5 35'0 27.1 8 ?00
33.5-38.5 N0 19,7 31,9 32¢1 3147 1748 41,2 38,1 46.1 32,7 67.5 8
28.‘;"33.q 71.4 32.9 3“03 30.7 ﬁln‘ 41.4 3301 2509 52.6 S?-ﬁ 6?.9

31



AUTUMN

LATITUDE:

ALT. (KFT)

38.8=43.5
3305'38.5

28.5-33.5

38.5-43.5
33.5-38,.5

28,5-33.5

380:‘4301'-‘
33.';-3805

28.5-33.5

38.5-43,5
33.5-38,5

28.%-33.":

32

75. 65,
P(TIC>0)
0.0 .1
0e? 6e0
6245
P(TIC210%)
0.0 3
0.0 4.1
5643
P{TIC>25%)
0.0 0.0
0.0 2.3
56.3
P(TIC250%)
0.0 0.0
0.0 0.0
50.0

55,

TABLE V.- Continued

45,

Re3
l4.8

17.9

35.

14.6

12.0

25,

15.

25.4
15,7

13.7

17.5
12.4

10.7

11.1
7.8

T.6

6.3
5.9

5.6

Se

22.6

20.0

N
1440

10.8

8.3
22.1

50.0

4e.2
16.9

34.8

442
16.9

19.6

2.8
10.3

8.7

-150

9.1

2l,.4

13,6

9.3

2,3
10,4

9.3

247
6en

27.5

Se2

25en

5.2

25.0

"35.

0.0

12.7

0.0
0.0

11.4



AUTUMN

LATTTUDE:

ALT,. (KFT)

38-q-43o€
33.5-38.5

28-‘%’33.%

38.5=43,.,5
33.,5-38.5

28.5-33.5

38,5-43.5
33-5'38.;

28.5‘3305

38.8-43.5
33.5-38.5

28.5-33,5

TABLE V.- Concluded

75. 65- 5%- 45, 35, 25. 15. Se -5 ‘150 -250 -35,
PATCHES
0eN 440 3.@ et 2.1 le6 2.3 3.8 2.0 3.5 loﬂ h.S
De0 5.1 1,7 7?5 2.9 4e8 1.3 3.2 3.3 3.4 S50 165
0.0 ol 1.8 2.1 440 2e4 406 3.6 8,0 6e4 4.2
TocLm
0s =59, <-63, =631, =56, =59. -58, =56, =57, =56, =56. =53,
0. -Sgc -59. -Sal ”50. ‘49. -“9. -‘06. -420 '44. -49. "56.
-47, -48. =40, 44, -4l -34, -32. -31. ‘30. -36. 4R,
Z(CLD)
NeD 39,0 40,4 40,2 39,7 403 39,8 39,3 39.7 39,0 39.0 40.0
0.0 35.7 35.8 36,0 36,1 349 36,5 36,1 34.8 35,5 35.0 36.9
290 31,5 3140 32.0 232.4 31,5 30,7 30.3 29,4 30.8 32.5
Z(CLR)
40,9 39,0 40.7 40.4 41.0 4040 39.8 39.5 39.1 40.3 4063 40,0
369 3646 35.6 35,9 3I5.6 3I5.2 35.7 35.9 35,5 35.6 35.6 36,0
29,0 3241 32.0 31.8 31.7 30.8 130.4 31.0 31.9 31l.7 32.5

33



TABLE VI.- SUMMARIES OF ZONAL-MEAN CLOUD-ENCOUNTER STATISTICS BY SEASON

WINTFR

LATTITUDE:

AS FUNCTIONS OF LATITUDE AND DISTANCE FROM THE NMC TROPOPAUSE

TROP DIST(KFT)

0-SxFT

0-SkFT

0=-5KFT ARV

0-5kFT BLO

[ ]

-10 »

10-15

ARV

8L0

10-15

34

75. 65,
TICe%
0.0 o1
0.0
STGMA &%
0eD leb
0.0
N
6 168
n 21
0 0
0 0
TICICe®
0.0 1746
0.0

55,

b
19.9
20.7

36,2

33,6
33.4

35.1

367
179
79

10

17.6
53,9
54,5

51.8

45,

17.5

27.7

2144

1n.4
31.5
37.6

3n.8

oL

493

22

34.8
48,9
61.1

45,7

35.

23.3
29.0

2046

534
858
661

290

43.8
50.8

4045

25,

642
62

9.6

?0.2
177

?3.3

67
195
4Té

£62

50.5
33.6

433

15.

113

354

18,0

26,2

Se "5.
14,0 23.3
11.8 14.6
27.3 28.1
?4.4 26.9

0 0

0 0

60 97
695 624
55.8 38.9
39.4 40.2

‘15.

25,3

17.9

31,7

30,3

41,1

44,8

21
T2

222

41lan

-35.

314

434

1r,7
4“'0

34,1



WINTFR

LATTTUDRE s

75, 65.

TROP DIST(KFT)

0=-8&FT
0=-SKFT
5«10

10-15

n=-axfT

0=-5kFT

ARV

8LO

ARV

BL.0

ARV

BL.O

2]

P(TIC>0)

P(TIC210%)
0.0 o6

DD

P(TIC275%)

PATIC>50%)

55,

36.9
38,0

70.0

30,7
30,4

50.0

8
25.1
29,1

50,0

2041
19.0

400

TABLE VI.- Continued

4G,

Se?2
3.9
45,3

4h W9

233

5,4

18,5
30.0

25.0

35.

19.8
29.7

18.3

14.7
2541

13.4

11.5
2046

il.0

8.6

15.3

25,

12.3
18.4

P2e2

6T

9.5

15,

17.7

12,7

Se

25.0

29,9

23.3

P24

23.3

17.8

-5

59.8

36.2

50.5

27.2

39.2

21.6

1946

1443

-15.

61,5

40,0

49,8

31.3

37.1

24,0

21le6

18.3

-35,

35



WINTER

LATTTUDE:

75.

TROP DISTI(KFT)

0=5KFT
0~-SxFT
5-10

10-15

36

ARV

BLO

ARV

BLO

1"

ARV
8LO
"

PATCHES

0.0

T(CLD)

Ne

D7 (CLD)

0.0

D7 (cLR)

65,

0.0

0.0

-56.

0.

5

0.0

«A
~3.1
-6,0

'1201

245
“201
=647

-1l.a

TABLE

VI.- Continued

45, 35.
245 0.0
?e3 2.7
2.9 3.3
2.7 3.0
-64. 0.
-6?v -570
-510 —510
=48, «46,
1.5 0.0
—?QQ —3.4
6.9 =T.4

25.

O
-56.
~55.

-5l

15 Se -Se =-15. -25,
0.0
0.0 0.0

0. O
-57. -620 -60l -63. ~56.

-53, 46, 42 -48, -48.

0.0
0.0 0en

-8,8 -B.,6 =-8,7 =-8,5 =9%9.4

~1Ne7 =1145 =12e4 =11,9 -12.8 ~13.2 =12,1 -12¢h

2.2 2.2
’2-4 ~2e6
'700 =73

=10,8 =12.2 ~17.,5

-3.1 —2.9

-803 -R,9 -903 ~8e¢7 -8.2

=35,

-53-
-4r,

-b44,

—12.6

-3.2

-7.5

’12u4 -12¢8 -1205 '12.5 ']300 ‘12.3



SPRING

LATTTUDE:

5.

TROP DISTIKFT)

0~5KFT

0-5kFT

ARV

B8LO

ARV

BLO

H

ARV

BLO

TTEO*
N0

el

SIGMA %

o4

10

13

65.

«0

19.R8

ol

34.7

2ns

35

55.

18.7

21.8

853
441
167

11

38,9
30.4

37.8

TABLE VI.- Continued

45,

1Re4

11.0

2n.0
?9%.4

2145

1161
1277
6n3

=8

29.4
3Fe2
4746

2heb

35,

21.5

638
1153
316

154

21.2
37.2
30.2

3140

25.

219

530

0.0
143
247

A2+4

15

9.5

12.1

26.1

25.4

54

426

0.0
46,5

37.0

18.8

14.0

31.5

?7.3

58

223

40,3

4445

“50

2l.4

18.3

30.6

26.4

58

153

4143

33.8

“lSn -25.
0.0
0.0
0.0 0.0
12,1 5.5
0.0
0.0
0.0 Oen
25,2 1647
0 5

0 S

1 l4a
251 31
00
0.0
0,0 0o
34,6 3440

=35,

a6
25
76

20

37



SPRING

LATTTUDE: 75. 65,

TROP DIST(KFT)

P(TIC>D)
0-5kFT ARV 0.0 2e4

0-SkFT BLO Te? 2846

S5=10 »
10-15 »

P(TTC210%)
0-SKFT ARV 0.0 0.0
0-5xkFT BLO 0.0 25.7
S=10 "
10-15 »

P(T1C275%)
0-SkFT ARV N.0 0.0

0~5kFT ARV 0,0 0.0
0-5kFT BLO 0,0 27.9
5-10 »

10-15 »

38

55.

21.5

22.8

12.7

17.4

10,0

12,6

TABLE VI.- Continued

45,

10.7
3R.5

41.4

l4.4
2R.4

2441

10.2
2.4

17.2

35,

18.6
2l.4

26.0

l.1
12.6
13.8

15.6

25,

6.5

10.9

1S.

20.4

32.9

0.0
13.0

23,5

11.1

16.4

Se

4646

3le4

29.3

26.0

?5.9

22.0

Sle7

54.2

4l.4

39.2

31.0

28.8

15.7

35,1

24,3

16,3

ll.2

6.5



SPRING

LATTTUDE:

75.

TROP DIST(KFT)

0-5KkFT
0~SKFT
5«10

10-15

0-5KFT
0=5kKFT
5=10

10~15

0-SKFT
0=SKFT
5=10

10-15

ARV

RLO

ARV

BLO

ARV
3L0
L1}

PATCHFS
0.0

3.0

T(CLD}
0.

-59,

Dz cLo)
0.0

-l

DZ (LR

65.

-56.

-57.

2.5

=30

TABLE VI.—- Continued

55, 45,
1,0 7.8
2.9 ?e5
3.3 24
0.0 Q.0
-62. —Sno
-60, =61,
=50, =50,
0, =4K5,
1.0 1.7
-2.R -?e9
-6.7 ‘7-3
0.0
2.7 2.2
"2-0 -2-1
-6|‘! “7.1

35.

=60,
-61.
-53.

-45.

-7.1

2,0
"2.5

-T.1

25,

(U
-G8
=56

-4Te

=37

-840

-lltq -1}-7 -]107 -1?02

15.

0.
’610

-52.

0.0

-8,8

-3.8

9.1

-58.

-ga.

~9,7

"906

~5e

'61.

-53.

~8,.,9

-946

=15,

0,

=57,

0,0

-9.9

-25,

0e0

~1P7e4 =11.4 -1202 '12.7 -11.7 ‘11'7 -13.2 ‘1300

-7.2

=35,

De
(U
‘61.

—510

‘1?08

1.5
-2.7

-7.2

"1206 '12.2 ‘11'9 -12.4 -13'3 -12a9

39



TABLE VI.- Continued

SUMMFR

LATTTUDE: 75. 6S. 55. 45, 35. 25, 15, Se -5. =15. =25, =-35.

TROP DIST(KFT)

TiCe%
0-5kFT ARV «0 o0 3 Tel 0.0 0.0 «0
n-5kFT BLO 242 4,0 Fet l.2 0.0 Oen .9
5-10 » 7.9 R.2 4.0 0.0 1.0 40,3 0,0 o8 8
10-15 % 10,2 11.3 S.4 5.4 24,4 14,8 10.9 1.8 5 13,2
SIGMA 4%
0-SKFT ARV ol ? 3.4 7.9 0,0 0.0 o0
0-SKFT BLO 104 13,7 17.9 6.1 0.0 Oe0 Te7
5-10 v 18,4 20.1 14,1 0.0 4.4 3IB.4 0,0 4ep 3.9
10-15 o 25,0 27«2 17.8 18.7 32.2 27.5 23.5 9.5 3.7 26.9
N
0=-5xFT ARV 12 725 1291 567 38 0 0 0 0 0 2 112
0-5KkFT BLO 0 116 335 a139 96 2 0 0 0 0 3 152
5-10 » 0 0 92 6A1 221 30 20 15 0 1 69 143
10-15 » 0 0 7 318 486 180 173 164 358 335 307 47
TICIC>
0-SkFT ARV o4 2.0 15,0 2R.2 0.0 0.0 ol
0-5kFT BLO 150 2246 35.2 14.6 0.0 0.0 1RGO0
S=-10 » 25.9 31.0 26,7 0.0 20,4 &55.0 0,0 lé4ea 13,1
10-15 » Tlo4 31el 4042 465 44,4 38,5 41.3 31,8 1le6 67,1
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SUMMER

LATITUDE:

75. 65,

TROP DISTI(KFT)

0~5KFT
0~SKFT
5=10

10-15

0=-5kFT
0-SKkFT
5=10

10-15

ARV

BLO

ARV

BLO

ARV

BLO

P(TIC>0)
Re3 b

14.7

P(TIC210%)

P(TIC226%)
0.0 0.0

3.4

P(TIC250%)

55,

3

12.0

14,3

el

5.4

1443

TABLE VI.- Continued

&S,

1r,.1
265

3ke2

13.8
17.1

23.3

1e4

12.7

17.0

35.

14.9

13.4

25. 15. Se -5,

0.0 5.0 73.3

Se4 43,9 26,2 22.1

0.0 000 ‘;3.3

7.8 35.8 ?21.3 16.5

S0 24,3 13.4 9.8

‘15.

0«0

-25,

~-35,.

o7
o7

21.3

41



SUMMFR

LATITUDE:

75,

TROP DISTI(KFT)

42

ARV

BLO

ARV

BLO

"

ARV

BLO

PATCHFS

0.0

T(CLD)

-45,

Dz (cLD)

Dz teLn

4.7

65,

o3

~57.

=56,

3.1

-1.9

TABLE VI.- Continued

5‘5. “5. 35. 250 150 5. "5. "15' -25.
l.4 1.5 0.0 Oen
1.6 1.8 «B 0.0 0.0
2.1 Pel l.4 0.0 0,0 0,0 0,0 3.0

"59. "60. 0. 0.
"55. -590 -56. O 00
-46, L1 -53, O -66, -tl, 0. -49 e

-31, =5N. =47, =3le =38, =42, =-46. =49, -43.

1.1 15 0.0 0.0
-2.2 ~?e6 -3.0 0.0 0.0
=T.1 =7.4 =8,1 0e0 =7.,8 =9,7 0,0 =8.0

~10,7 =11eB «12.5 =14l =13,6 =13,1 ~12.7 -13,8 -12.7

2.8 2.1 3.0 o7
-1.9 -2.4 -3.3 -A.7 -1.6
"7.” ‘7.6 -7.8 -706 -303 -9,.8 -903 ‘8.3

”ll'l -12.0 -12.9 -13.8 -1305 -1?.8 -13.2 -1303 -12.5

-5¢4.
LT
-43a

-3&.

=11.6



AUTUMN

LATITUDE:

75.

TROP DIST(KFT)

0=SKFT

0-SkFT

(63}

=10

10-15

0-5KFT

0-5kFT

0-SKFT

0-SxFT

ARV

BLO

ARV

BLO

ARV

BLO

TIC.%

0.0

SIGMA %

Ne0

65.

8

T6e1

4.8

3nz

57

55.

13.8
19.5

10,9

847

1035

30,A
29,1
48,1

22.9

TABLE VI.- Continued

45,

Ee5
1R.2

14.9

An7
1019
947

443

23.0

35.

60
189
422

501

33.3
30.6

34.5

25,

o2
1842

14,1

22

142

b
RT745

?a.S

15,

10.1

l48

45,1

Se ’50
2.3 33.3
12.4 8.7
10.0 47.1
247 21l.4
0 0
0 0
20 3
174 233
45,9 100.0
38.5 38.4

'15.

146

0.0

26,3

14

32

104

-5,

o0

5

19,9

ol

1443

3446

=7
a3
y:

24

43



AUTUN

LATTTUDE:

75 65,

TROP DIST(KFT)

0=-5xFT
0=-SKFT
S5=-10

10-15

0=-5SkKFT

0-5KFT

44

ARV

BLO

P(TIC>0)
0.0 3.3
1440
85,7

P(TTC210%)

55,

o5
13,0
12.1

14,1

o?
2.9

5.7

TABLE VI.- Continued

45,

17.2
2146

16.9

Te2
14.5

174

1.1
4.8

10.7

35.

25,

45

T.0

15

22.3

i8.2

13.5

0.0

9.5

Se.

32.2

23.0

19.5

0«0

11.5

-5.

33.3

22.7

33.3

16.3

33.3

14.6

33.3

8.2

-150

13,7

0«0
2e7

-25.

0.0

4.8

~35,

25,0



TABLE VI.- Concluded

AUTUMN

LATTTUDE: 75. S, 58, 45, 35. 25. 15. Se -5« =1l5. =25, =75,

TROP DIST(KFT)

PATCHES
0~-5kFT ARV 0.0 5.6 8B 4,3 0.0 0.0 0e0 1.3
0=-SKFT RBLO 1.8 l.6 le6 2.0 l.0 0.0 ?eT
5=10 n Nel 1.3 Pe3 3.5 8.0 0.0 2.0 1.0 0,0 040 3.6
10-15 2.7 el 261 3.1 2.9 4.4 3.4 3.2 5.3 Go4
T(CcLD)
0=-5kFT ARvY Ne =58, =50, =63 0. Oe 0e =572,
0-5kFT BLO =54, =60, =61, =52, =6b4. 0. =59,
S5=10 » =47 =44, =54e¢ =5le <=4Te O0s =59 =60o 0. Qe =~4n,
10=-15 o =45, =50, =50, =5&4e =49, =40, -39, =47, -50. =44,
D7 (cLD)
0~-5xFT ARY 0.0 1?2 «8 1e2 0.0 0.0 0.0 3.1
0=-5%FT BLO =2l =2,1 =33.0 =4,4 ~4,9 0.0 =2.8
5=10 » —hed =T.8 =R,0 =B,72 =9.9 0.0 <~8.8 =9.3 0,0 0.0 =-7.8
10=-15 » =11.9 <1149 =1244 =12¢3 =13,3 =12.6 =12.5 ~13,9 ~14.] =-13,3
D7 (CLR)
0=-5xFT ARV 4.2 2.8 2eb | 1.2 ) 1.6 2.9
0~-5kFT BLO ~le3 =2¢3 =2.5 =-3.0 =-1.5 -2+ =2,3
5-10 n “5,8 =649 =T,6 =T¢9 =R,7 =100 =9.4 =9,5 =-9.8 =~8.1 =7.,5
10-15 o “1leh =121 =126 =129 =132 =120 =118 =129 ~13+1 -12.1
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(kft)

Distance from tropopause
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TABLE VII.- AVERAGE OZONE IN CLEAR AIR (TIC =

IN VICINITY OF CLOUDS (TIC > 0}, ppbv,

0)

BY LATITUDE,

AND DISTANCE FROM NMC TROPOPAUSE

SEASON,

[%ubscrlpt is smaller of N(TIC:O) and N(TIC>O£]

Winter

5 kft above
5 kft below
10 kft below
15 kft below
Spring

5 kft above
5 kft below
10 kft below
15 kft below
Summer

5 kft above

5 kft below
10 kft below
15 kft below
Autumn

5 kft above
5 kft below
10 kft below

15 kft below

MINUS AVERAGE OZONE

60° N 40 20 0 20
T T T T I T T |
72, 15814
8959 9099 3031p 70138 96,
6,7 1555 1577 2447 24  1lg  8pg 45g 487 407
-6, 15), 14y, -lgg 63,  6c4 557 Tgg 2239 10g
39, 1675 125,, 120,
9810 8344 113123 5412411610
324 5118 llog 226 207 913 129 494
l6g 1555 2999 93 337 416 “l27 191 194
-39, 2095 12414
51 875, 6954 66, 71,
1919 3093 2519 24, 20g
3260 1226 10 133 7237 56 % %%
155, 143 955 -134,
91, 26g; 42g3
10 2582 2216 81
16, 745 13,5 7¢ 1310 25 5, 13,



Ly

TABLE VIII.- CUMULATIVE FREQUENCY DISTRIBUTIONS FOR MEAN PARTICLE CONCENTRATIONS

FOR VARIOUS TIMES IN CLOUDS FOR GLOBAL ANNUAL DATA SET

Mean particle concentrations for TIC in vicinity
PD5 Clear air of clouds, percent, of -
(TIC = 0)
>0 210 225 250 275 290 =100
0 32.0 89.6 93.8 96.9 98.5 100. 100. 100.
102 12.0 85.7 91.2 95.5 97.7 100. 100. 100.
3 x 102 5.8 82.6 89.0 94.1 97.5 100. 100. 100.
103 2.6 79.1 87.0 92.6 96.9 100. 100. 100.
3 x 103 1.3 74.5 84.1 90.8 96.4 100. 100. 100.
104 .3 65.8 78.3 87.0 94.2 99.6 100. 100.
3 x 104 .0 55.2 70.5 81.5 90.9 99.2 100. 100.
5 x 104 48.5 64.8 75.9 87.6 98.5 100. 100.
7 x 104 43.8 59.0 69.6 83.1 96.6 98.9 100.
105 37.5 51.3 61.5 75.6 91.1 94.9 100.
3 x 10° 18.7 26.3 33.0 43.0 55.0 49.4 50.0
7 x 105 8.2 11.7 15.0 19.6 27.2 15.7 .0
106 4.7 6.8 8.8 11.9 16.8 8.4
3 x 100 .4 .6 .8 .9 1.3 .6
PD5 238 210 378 289 734 361 410 459 198 591 562 448 745 295 121
0 (PD5) 8 590 440 555 503 501 555 904 602 560 660 693 479 733 83 946
N 17 580 2 636 1 851 1 364 872 471 178 12
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TABLE IX.- VALUES OF LOG-MEAN OF PARTICLE CONCENTRATION PD5,

IN-CLEAR-AIR,

(a) By pressure-altitude

IN-VICINITY-OF-CLOUDS,

BY ALTITUDE, FOR

AND IN-CLOUD CONDITIONS

Pressure- N (r10=0) 109 PD5|cyear air (TTC=0) Nicrv 1og PD5|rqeay air(c1v) | 199 PP5|1n-cloud
altitude, kft
28.5 to 33.5 1 978 0.720 = 0.064 485 2.943 £ 0.171 6.278 * 0.252
33.5 to 38.5 6 168 856 ¥ .039 1270 3.090 * 100 5.988 £ .145
38.5 to 43.5 9 061 464 = .024 764 2.858 + 149 5.938 = .213
28.5 to 43.5 417 207 bO.634 * 0.021 22519 b2.988 * 0.074 b6.032 * 0.109
(b) By distance from tropopause
Distance 5
from N(TIC=O) log PDSIClear air (TIC=0) N(CIv) log PD5 Clear air(CIV) log PD In-cloud
tropopause, kft
10 to 15 below 2 020 0.607 £ 0.061 653 2.671 ¥ 0.160 6.073 * 0.234
5 to 10 below 1 659 .996 = .079 659 3.050 £ .143 5.914 £ ,207
0 to 5 below 2 457 1.263 = .067 626 3.313 £ .121 5.953 * 177
0 to 5 above 4 985 .621 = .037 109 3.459 * .306 5.718 £ .737
15 below to 5 above| 211 123 by.816 + 0.028 42047 b3 044 + 0.080 bg 959 + 0.119

Arotal.
Average.




TABLE X.- VALUES OF LOG-MEAN OF PARTICLE CONCENTRATION PD5,

BY LATITUDE AND

SEASON, FOR IN-CLEAR-AIR, IN-VICINITY-OF-CLOUD, AND IN-CLOUD CONDITIONS
Latitude band | N(prc=0) 109 PDS |0y ear air (TIc=0) | N(c1v) log PD5 |0y ear air(cIv) | 109 PD5|In--cloud
Winter
30° s 582 0.415 * 0.093 53 2.047 + 0.603 6.994 + 0.915
30° to 0° s 997 .437 +  ,073 316 2.587 = .243 6.446 *+ .303
0° to 30° N 1 257 .541 +  .069 156 2.611 £ .353 6.425 + .397
30° to 60° N 1 716 .365 = .057 264 2.950 t .248 6.164 £ .247
60° N 290 .148 +  .029 1
Global 4 842 .419 +  .033 2.664 + .151 6.363 £ .173
Spring
30° s 115 0.097 * 0.034 20 3.029 * 1.081 5.674 + 1.048
30° to 0% s 354 .230 +  .107 164 2.094 + .379 6.084 + .666
0° to 30° N 455 L425 +  .119 155 2.558 + 349 5.707 + .490
30° to 60° N 2 328 .637 +  .064 240 3.179 + 218 5.752 + .294
60° N 41 .786 £ .057 0
Global 3 293 .547 *  .051 579 2.678 + .174 5.812 + .251
Summer
30° s 0 0
30° to 09 s 0 0
0° to 30° N 20 1.646 *+ 0.211 2
30° to 60° N 4 168 1.026 + .048 601 3.325 + 0.123 5.953 * 0.224
60° N 1 580 .553 +  .067 22 3.096 + .502 5.390 * 1.866
Global 5 768 .899 = .039 625 3.306 + .119 5.957 + .221
Autumn
30° s 0 0
30° to 0% s 0 0
0° to 30° N 160 0.555 * 0.191 33 2.782 £ 0.624 6.210 + 1.120
30° to 60° N 3 130 675 & .047 589 3.146 +  .141 5.830 + .248
60° N 387 .624 £ .040 20 3.544 + 771 5.647 + .871
Global 3 677 .664 * .043 642 3.137 £ .135 5.841 + .234
Annual
30° s 697 0.363 * 0.080 73 2.274 + 0.520 6.481 + 0.694
30° to 0% s 1 351 .382 + .06l 480 2.375 £ .207 6.383 + .288
0° to 30° N 1 892 .526 + .057 346 2.587 + .229 6.130 + .297
30° to 60° N 11 342 .749 *  .024 1694 3.195 + .081 5.931 £ .125
60° N 2 298 .518 ¥ .051 43 3.262 £ .400 5.709 * .745
Global 17 580 .652 +  .021 2636 2.962 + .073 6.047 £ .107

49
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TABLE XI.- PRELIMINARY ESTIMATES OF CLOUD-ENCOUNTER

STATISTICS ALONG THREE ROUTES

NOBS
CODE: P(TIC > 0%), % P(TIC 2 10%), %
P(TIC 2 25%), % P(TIC 2 50%), %
Summer Winter
) Latitude/ .
Altitude band, kft longitude Altitude band, kft
Route cell on
28.5 to 33.5 | 33.5 to 38.5] 38.5 to 43.5 route 28.5 to 33.5] 33.5 to 38.5] 38.5 to 43.
(a)
JFK~LHR No data 17 262 50 89 12
0 0 0.8 0.8] 50° to 60° N| 20.0 16.0| 31.5 27.01 0 0
0 0 0.8 0.8] 30° to 75° w| 6.0 2.0| 25.8 22.51 0 0
JKF-LAX | 4 14 17 72 277 262
25.0 25.0 | 50.0 21.4| 5.9 5.9 30° to 40° w| 34.7 29.2| 23.1 19.1| 0.8 0.
0 0 7.1 0 0 0 75° to 120° w| 25.0 18.1| 17.0 12.3) 0.4 0.
LAX-HNL | 7 29 41 259 869 320
0 0 0 0 0 0 20° to 30° N| 20.8 17.04} 20.4 15.5 3.8 2
0 0 0 0 0 0 120° to 165° w| 12.7 9.3] 10.9 6.8 1.6 0
a .
See figure C1.
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TABLE XII.- PRELIMINARY ESTIMATES O CLOUD-ENCOUNTER

ALONG LOS ANGELES-TOKYO ROUTE

STATISTICS

NOBS
CODE: P(TIC > 0%), % P(TIC 2 10%), %
P(TIC 2 25%), % P(TIC 2 50%), %
Summer Winter
R t
oute segmen Altitude band, kft Altitude band, kft
(approximate) and
[latitude/longitude cell]
(see appendix C) 28.5 to 33.5| 33.5 to 38.5| 38.5 to 43.5|| 28.5 to 33.5| 33.5 to 38.5]| 38.5 to 43.5
(a)
4 14 17 72 277 262
1aX - 35° N/120° W 25.0 25.0 | 25.0 21.4 5.9 5.9 34.7 20.2 | 23.1 19.1 0.8 0.4
[30° to 40° N/75° to 120° W] 0 0 7.1 0 0 0 25.0 18.1 | 17.0 12.3 0.4 0.4
30 130 173 267 682 351
359 N/120° W to 40° N/125° W 23.2 16.7 9.2 5.0 6.4 3.5 22.8 17.6 | 21.3 16.6 4.6 2.0
[30° to 40° N/120° to 165° W] 6.7 6.7 4.2 1.7 1.2 0 12.0 8.2 | 13.8 10.3 1.7 0.9
7 206 317 16 63 29
40° N/125° W to 50° N/145° W 14.3 0 33.5 22.8| 14.2 8.2 (| 37.5 25.0 | 25.4 20.6 3.4 0
[40° to 50° N/120° to 165° wl 0 0 15.5 5.8 4.4 1.31| 12.5 6.3 | 17.6 4.8 0 0
No data 113 143 14 43 42
50° N/145° W to 55° N/165° W 18.6 8.8 0 0 0 0 o 0 0 0
[50° to 60° N/120° to 165° W] 5.3 0.8 0 0 0 0 0 0 0 0
o No data 111 366 No data 39 85
552 N/165° W to 50° N/165° E 9.9 4.5 2.5 1.1 0 0 0 0
[50° to 60° N/165° W to 150° E] 0.9 0 0.5 0 0 0 0 0
No data 352 384 No data 33 40
50° N/165° E to 40° N/150° E 38.6 26.7 9.6 6.0 0 0 0 0
[40° to 50° N/165° W to 150° E] 18.8 12.2 3.9 1.8 0 0 Q 0
Composite 3-6 Insufficient | 782 1210 Insufficient | 178 196
35° N/120° W to 40° w/150° E data 30.3 19.9 7.5 4.4 data 9.0 7.3 0.5 0
[40° to 60° N/120° W to 150° E] 13.4 7.2 2.6 0.9 6.2 1.7 0 0
_ 28 117 103 13 20 18
40° N/150° E - HND 28.6 25.0 | 40.2 29.9 | 15.5 8.7 0 0 0 0 0 0
[30° to 40° N/150° to 105° E] 25.0 17.9 { 23.1 15.4 3.9 2.9 0 0 0 0 0 0

agee figure Cl.




APPENDIX A

GASP CLOUD AND PARTICLE INSTRUMENTATION

GASP cloud and particle data were obtained with a particle counter (Royco Instru-
ments, Inc., model number 245), which used a forward light-scattering technique to
measure the number of airborne particles larger than 0.3 pm in diameter. The opera-
tion was similar to that of the unit described in reference 23. As the air sample
containing particles passed through the sensor, it was illuminated by a light beam,
and light scattered by the particles in a forward direction was detected by a photo-
multiplier tube. Undexr normal operating conditions, each particle caused a pulse in
the photomultipliexr output. The particle concentration was determined by counting the
number of output pulses during the counting period and then dividing that number by
the corresponding sample volume flow during the same pericd, corrected to altitude-
ambient conditions. Particle-counter volumetric flow rate was approximately 30 liters
per minute and the counting period was normally 1 minute.

The particle count accumulated during the sampling period was separated (within
the instrument) into five particle-diameter ranges - 0.3 to 0.45 um, 0.45 to 0.65 um,
0.65 to 1.4 1Um, 1.4 to 3.0 um, and >3.0 um - based on the amplitude of the pulse.
Fach instrument was calibrated by the manufacturer for particle-size detection. An

aerosol generator and latex particles were used at NASA Lewis Research Center to check
each instrument.

The GASP particle counters had two discrete output signals to indicate proper
flight operation. One of these indicated that the light source had remained on during
the full counting period, and the second verified that the automatic-gain adjustment

was completed prior to each counting cycle. The sample flow rate through the sensing
unit was measured with a choked venturi.

During laboratory evaluation of a flight-test prototype of this instrument, it
was found that the sample volume was not receiving uniform illumination. This resulted
in a substantial ambiguity in the number and sizes of particles counted. (See
ref. 24.) A detailed mapping of the sample-volume light field was not made for any
of the instruments flown on GASP airliners, nor has any attempt been made to correct
or normalize the data. The particle-number density data reported herein are subject
to variations between instruments due to differences in sample-volume illumination.
These differences may be on the order of 200 percent to 70 percent (x1/2 cycle) in
particle count. (See refs. 19 to 22.)
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APPENDIX B

INDIVIDUAL FLIGHT SUMMARIES
IM/ID/IY - date of departure (month/day/vear)
DEP - airport of departure
ARR - airport of arrival

AVFL

average flight altitude, kft

EXHI - highest flight altitude, kft

EXLO - lowest flight altitude, kft

ALAT - average latitude (degrees N, minus is degrees S)

EXTN - northernmost data point

EXTS - southernmost data point

FLT TOT - includes all data on flight

IN CLR - in clear, only observations with time in cloud equal to zero

NOT CLR - only observations with time in cloud greater than zero

NUMBER OF OBSER. - CLD - cloud encounter data not missing
PD5 - cloud encounter data not missing and particle density data
present
0Z - cloud encounter data not missing and ozone data present
H20 - cloud encounter data not missing and water vapor data present
H2S ~ cases where relative humidity equals 100 percent
AVERAGES FOR THE FLIGHT - $TIC - average percent time in cloud per data sample
PATCHES ~ average number of cloud patches per data sample
PD5 - average particle density, if available
(particles/m3)
0z - average ozone mixing ratios (parts per billion
by volume)
RH - average relative humidity
H20 - average water vapor mixing ratio (parts per
million by volume)
TROPC. N - when available, number of cbservations in the troposphere (see text)

STRATO. N - when available, number of observations in the stratosphere {see text)

Note that the data are grouped into sets prefaced with the registration number (i.e.,
"tail number") of the aircraft obtaining the data (e.g., N4711U, N6L5SPA, etc.).
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IM/ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OUBSER. AVERAGES FOR THE FLIGHT TROPG., STRATO.
ALAT EXTN EXTS CLD PDS ©2Z H20 H2S ZTIC PATCHES PDS 0z RH H20 N N

(N4711U)
12/26/75 SFG HNL 322. 350. 225. FLT TOT: 31 o 31 0 0 4.1 .7 0. 28. 0. 0. 31 0
30. 37. 22, IN CLR: 22 0 22 0 0 0.0 0.0 0. 27. 0. 0. 22 0
NE8T CLR: Q 0 9 o 0 14.3 2.6 0. 30. 0. 0. 9 0
12/27/75 HNL GRD 366. 408. 210, FLT 7O0T: 53 0 58 0 0 8.8 .8 0. 66, 0. 0. 48 5
34. 42. 22. IN CLR: 37 G 37 0 0 0.0 G.0 0. 72. 0. 0. 32 S
NOT CLR: 16 o 16 0 0 2¢2.3 2.7 0. 5z. 0. 0. 16 0]
12/27/75 ORD HNL 346. 351. 210. FLT TOT: 57 o 57 0 0 12.2 1.4 0. 64 . 0. 0. 50 7
35. 42 22. IN CLR: 34 0 34 0 0 0.0 0.0 0. 79. 0. 0. 28 6
NE&T CLR: 23 0 23 0 0 30.3 3.4 0. 41. a. 0. 22 1
12/28/75 HNL SFO 364. 371. 216. FLT TO6T: 29 G 29 0 o] 3.7 .2 0. 38. 0. 0. 29 0
30. 36. 22. IN CLR: 26 o 26 0 0 0.0 0.0 0. 38, 0. 0. 26 0
NOT CLR: 3 0 3 0 0 35.6 2.0 0. 33. 0. 0. 3 0
12/29/75 SFO BOS 383. 410. 214, FLT TOT: 30 0 30 0 o} 9.4 .7 0. 153. o. Q. 13 17
43. 44. 38, IN CLR: 23 o 23 a Q 0.0 0.0 0. 190. 0. 0. 6 17
NAGT CLR: 7 0 7 0 0 40.2 2.9 0. 31. 0. 0. 7 0
12/30/75 BOS SFO 369, 390. 218, FLT TOT: 42 0 42 0 0 2.1 .0 Q. 145. 0. 0. 12 1M
41. 43. 38. IN CLR: 41 0 41 0 0 c.0 0.0 0. 147. 0. 0. 11 1
NOT CLR: 1 0 1 0 0 89.4 1.0 0. 35. 0. 0. 1 0
12/30/75 SFO HNL 344. 350. 210, FLT TOT: 31 o 31 0 o] 5.9 .5 0. 39. 0. Q. o 0
32, 38, 23. IN CLR: 25 0 25 0 o 0.0 0.0 0. 38, 0. 0. ¢} 0
NOT CLR: 6 o] 6 o} 0 30.6 2.8 0. 43. 0. Q. 0 o}
12/31/75 HNL LAX 363. 370. 213. FLT TOT: 28 o0 28 0 0 7.2 .7 0. 47. 0. Q. 0 o}
28, 34. 22. IN CLR: 21 o 21 o] o] c.0 0.0 0. 52. 0. 0. 0 0]
NOGT CLR: 7 Q 7 0 0 28.8 2.7 0. 33. 0. 0. o) 0
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROPG. STRATO,

ALAT EXTN EXTS CLD PDS ©2 H20 H2S %2TIC PATCHES PDS az RH H20 N N

(N47110)
1/24/76 SFG GRD 362. 370. 212, FLT TOT: 1 o 19 19 o] 2 2 0 287. 21. 34. 1 18
41. 42. 39. IN CLR: 18 g 18 18 0 0.0 0.0 0 301. 18. 17, 0 18
NEST CLR: 1 0 1 1 ¢} 4.3 3.0 0 45. 78. 341. 1 o]
1/26/76 HNL SFO 358, 371, 210. FLT TOT: 32 0 32 32 0 2.1 .7 0 40, 31. 41, 32 0
31. 37. 22. IN CLR: 28 o 28 28 0 0.0 0.0 0 38. 28. 36. 28 0
NOT CLR: 4 o} 4 4 0 16.7 5.3 0 51. 55. 76. 4 0
1/26/76 SFO HNL 343. 351. 21t7. FLT TOT: 30 0 30 30 3 3.4 .2 0 40. 46. 55. 30 0
30 37 22 IN CLR: 28 o 28 28 1 0.0 0.0 o) 38. 42. 54. 28 0
NOGT CLR: 2 0 2 2 2 51.4 3.5 0 63. 100. 67. 2 0
1/27/76 HNL LAX 324. 330. 203. FLT TOT: 34 0 34 34 4 . 6 .2 0 36. 46, 75, 34 0
28, 34. 21. IN CLR: 30 0 30 30O 0 0.0 0.0 0 37. 39. 73. 30 0
NOT CLR: 4 o} 4 4 4 5.4 1.5 0 35. 100. 85. 4 0
1/27/76 LAX HNL 341, 351, 186. FLT TOT: 34 0 34 34 0 0.0 0.0 0 52. 33 54 34 0
28. 34. 21. IN CLR: 34 0 34 34 0 0.0 0.0 0 52. 33 54. 34 6]
NOT CLR: 0 0 0 0 0 0.0 0.0 0 0. 0 0. 0 0
1/28/76 HNL SFO 359. 371. 210. FLT TaT: 30 0 30 30 0 1.0 4 0. 66 24 30 30 o
30. 37. 22. IN CLR: 27 o 27 27 0 0.0 0.0 0. 67 23. 32 27 0
NGT CLR: 3 0 3 3 0 9.8 3.7 0. 52 36. 14 3 0
1/28/76 SFO ORD 356. 411. 213, FLT TOT: 27 o 27 24 15 5.0 5 0. 78 74. 31 22 5
42. 43, 38. IN CLR: 21 o0 21 18 9 0.0 0.0 0. 98 65. 33 16 5
NE&T CLR: 6 0 6 6 6 22.5 2.3 0. 10. 100. 25 5} 0
1/29/76 GRD LAS 372. 390. 202. FLT TOT: 24 0 24 20 20 0.0 0.0 0 48. 100. 38. 20 4
38. 42. 36. IN CLR: 24 0 24 20 20 0.0 0.0 0 48. 100 38. 20 4
NOT CLR: 0 0 0 0 0 0.0 0.0 0 0. 0 0. 0 0
1/29/76 LAS ORD 360. 410. 211. FLT TOT: 20 o 20 17 e .0 G 0 83. 73. 44, 14 6
40. 42. 37. IN CLR: i9 o 19 16 8 0.0 0.0 ¢} 85. 72, 48. 13 6
NOT CLR: 1 0 1 1 1 .8 i.0 0 37. 100. 24 . 1 0
1/30/76 ORD LAX 384. 411. 210. FLT TOT: 29 0 29 25 6.1 A 0 28%. 29. 36. 3 26
39. 42. 35. IN CLR: 26 0 26 28 1 0.0 0.0 0 308. 27. 37. 1 25
NOT CLR: 3 0 3 2 1 58.6 7 0 90. 60. 27. 2 1
1/31/76 LAX JFK 362. 370. 208. FLT TOT: 36 0 36 31 21 25.2 9 0 157. 79. 34. 21 15
40, 42, 35. IN CLR: 21 0o 21 18 8 0.0 0.0 0 246 . 64, 43. 6 15
NOT CLR: 15 o 15 13 13 60.5 2.3 0 33. 100, 20, 15 0
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2/27/76

2/27/76

2/28/76

2/28/76

2/29/76

2/29/76

(N655PA)

2/ 1/76

DEP -

JFK

LAX

HNL

SFO

HNL

LAX

ORD

JFK

LAX

HNL

JFK

ARR

LAX

HNL

SFO

HNL

LAX

ORD

JFK

LAX

HNL

SFd

SFO

AVFL
ALAT

374.
39.

380.
29,

364.
29.

375.
30.

363,
29.

330.
39.

331.
42,

359.

342.
28.

363,
30,

369.
42.

EXHI
EXTN

390.
41.

390.
34.

370.
35.

390.
37.

370.
34,

370.
41.

370.
42.

390.
40.

350.
34.

390.
37.

EXLO
EXTS

208.
34,

215.
21,

214.
22.

209,
23,

238,
22,

209,
34.

212,
41,

213.

211,
21.

2086,
22,

211
38.

FLT
NOT
FLT
NOGT
FLT
IN

NaT
FLT
NO&T
FLf
IN

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:!
CLR:

36
35
1

40
15
25

- 24

°]
15

30
21
9

26
7
19

21
2
19

[oNeNe]

[»NeRe]

o000 000 000 OO0

leNoRel [eXeRe) [sReNe) [eNaNe]

loReRe)

NUMBER OF OBSER.
CLD £DS

gz H20
36 33
35 32
1 1
40 39
15 14
25 25
24 23
9 8
15 15
30 30
21 21
Q Q
26 26
7 7
19 19
21 21
2 2
19 1@
8 7
7 6
1 1
37 37
28 28
9 9
40 39
19 18
21 21
27 26
25 24
2 2
35 0
33 0
2 0

H2S8

31

22

27

21

14

2

[oNeoRe]

AVERAGES FOR THE FLIGHT

%ZT1C PATCHES PDS ()4
0 e 0 180
0.0 C.0 0 184
1.2 1.0 0 39
20.0 1.4 0. 49,
0.0 0.0 0. 5g.
32.0 2.2 0. 44,
14.2 2.2 0. 44,
0.0 0.0 0. 46.
22.7 3.5 Q. 43.
5.2 .8 0. 58.
0.0 0.0 0. 65.
17.2 2.6 0. 43.
29.6 2.1 0. 44.
0.0 0.0 0. 46
40.6 2.8 0. 43
59.7 1.9 0. 39.
0.0 0.0 0. 19.
66.0 2.1 0. 41
6.3 0.0 0 154.
0.0 0.0 0 167.
50.6 0.0 o) 66.
4.2 .5 o} 75.
0.0 0.0 0 79.
17.4 2.0 0 63.
25.3 1.5 0 42.
0.0 0.0 0 51,
48.2 2.8 o] 34.
5.9 1 o] 150.
0.0 0.0 0 156.
80,0 1.5 0 69.
2.1 .0 0 201,
0.0 0.0 0 212.
36.5 .5 0 20.

RH

96,
100,
100.
100.
100.
100.
100.
100,

96.
100,
100.
100,
100,
100,
100.
100,

ag,
100

a7,
100.

77.
100.

78,

76,
100.

e NeoNe]

137.
584.
90.
81.
20.
64.
31.
74.
82,
67.
116,

114.
135.

[oNeoNel

TRCGPO.

24
15
30
21

26
19
21

19

15
13

STRATO.

N

22

OO0 ouw o000 O00 OO0 00O [oNeoNe]

[sReRel

14
14

20
20

d XIANHddVY
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IM/ID/1Y

(N655PA)

2/

2/

2/

2/

2/

2/

2/

2/

2/

27/

27

3/76

3/76

3/76

3/76

4/76

4/76

6/76

6/76

6/76

7/76

7/76

DEP-

SFO

HNL

GUM

MNL

HKG

MNL

LAX

HNL

PPG

SYD

PPG

ARR

HNL

GUM

MNL

HKG

ML

GUM

HNL

PPG

SYD

PPG

HNL

AVFL
ALAT

345,
30.

347.
16.

368.
14.

298.
19.

259,

358.
14.

345.
27.

346.

377.
-27.

315,
-23.

EXHI
EXTN

350.
37.

351.
21,

390.
15.

371,
15.

353.
34,

370.
20,

390.
-18.

330.
-16.

351.
14.

EXLO
EXTS

209.
22,

210,
13.

209.
14.

219,

210.
16.

211,
14.

213,
21.

206.
-13.

206.
-34.

211.
-34.

351,

FLT
NOT
FLT
NeT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NS T
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

CLD

oo [ R R

[elo N

ONO

- Nl

D5

OC0CO0 [N =Nl [oNeoRel [oNeNe]

[eNeoRe]

COoC D00 [oNeXe] [eNoNe] OO0

joeReoRe]

33
33
0

%54
53
1

21
15
6

oo U

oo

22
17
S

21

—
O~ O [AR-]

B SN |

NUMBER OF OBSER.
0z H20

000 loRoNe] [e XoNe) [oNoNe] ocCo [eNeNe)

[eNsRa) CcC OO0 [eNeRe]

[oNeoXe] leRoRe]

H2S

[N eNe]

00 leNoNel [oNeoNe/ CcC OO

[oNoRe] o000 [oNoNa o000

[oReNe]

oOCO

AVERAGES FOR THE FLIGHT
%ZTIC PATCHES

19.
50.
13.

59.

18,
32.
17.

86.

[oNeNe
[eNaRe]

~NON co-—

[sNeNa] [eNoNe]
[oReNe]

©© O~
~NOo O

uoo
OO

—-Obh uaocow e NsNe - 00 ho-

O b

~N O W

[sRoRe)
[eNoNe]

[oNoN BN oNoRe]

hO— hNO-— [eReoNe] [oReNe]
oo w Qoo [oReoNe]

WON

QO ® ~No o

leNeNe}

[SReNe]

[eNeNe] [eReRe)

00

[eNeNe] [oXeoNe]

[oNeoNe] e NeRe oO0Oo [eReoRe] oo

[eNeRe]

FDS

NN
OLWw O~NN

T,
24.

41.
49,

RH

loReRe] 0O [eNoNe] OGO o000

000

[eNaRo]

[eRoNe]

loNeoRe] [eNeNe] leNe e

H20

e RoNe)

[eRoRe)

(s NeNe]

o000 000

00O ©OO0Oo

OO0 joNeaNe]

[eNeoXNe] C OO

TRAPO.

N

33
33
0

54
53
1

21

oo0 ocuau

- N R —
©-=0 PN AN

- U jeNeoNe] [eRoNe) ao -

STRATG.

[oXeXe] [eNoNe] OO0 000

[eNoNe] loRoRe;

CWwW

[eReRe] leNoNe) OO0 O0COo

d XTIANdddv¥



9

IM/71D/ 1Y

(N655PA)

2/ 7/76

2/ 8/76

2/ 9/76

2/10/76

2/11/76

DEP -

HNL

LAX

HNL

LAX

HNL

ARR

LAX

HNL

LAX

HNL

SFO

AVFL
ALAT

302.
28,

324 .
30.

EXHI
EXTN

330.
34.

351.
31.

331.
34,

351.
34.

330.
37.

EXLO
EXTS

1985.
22.

351.
21.

211.
21.

212,
21.

214,

22.

FLT
NAT
FLT
NOT
FLT
IN

NOT
FLT
IN

NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD

PD5

[eReNe] OO OO0 ©CO2

[eReoNe

0z H20

10
6
4

23
15
8

30
28
2

34
32
2

31
26
S

OO0 OO0 OO0 O©OO0CO

[eNeNe]

I
N
wn

[eReoNe) [eNeNea] [eNoNe] [eNoRe] [eNoXe]

AVERAGES FOR THE FLIGHT
#TIC PATCHES

18.
0.
45.

13,
0.
39.

2.
o,
42.

WoODb

NO©® ~N O ® nNO -

woo

—_

.y

—_

oon CON [oNoNe] wou

®OWw

[eNeoN e [eNeNe] [eReoNel

[oNoNe]

[eReoRe)

RH

[eXoRe [eNeNe]

[eNoRe]

loReoNe] leNeoRe/

[oNeoRal [eNeoNs]

C OO

oO0OC OO0OOo

TROPO.

STRATO.

obhDb [oNeNo] [oReNe] [eNeoRe

[eNoRe]

d XIANHdJdVY



€9

IM/ID/TY

(N47110)

3/

3/

3/

3/

3/

3/

3/

3/

3/

3/

3/

1/76

2/76

2/76

3/76

4/786

S/76

5/76

5/76

5/76

6/76

6/76

DEP -

SFO

HNL

ORD

LAS

ORD

HNL

ORD

YYz

ORD

HNL

LAX

ARR

HNL

ORD

LAS

ORD

HNL

ORD

Yvz

ORD

HNL

LAX

CRD

AVFL
ALAT

343.
30.

329,
35.

379.
41.

241.
43.

334 .
43.

334.

358.
29,

348,
38.

EXHI
EXTN

350.

335,
4z,

391.
42.

332.
43.

390.
44,

355.

370.
34.

370.
41,

EXLO
EXTS

210.
22,

204,
22,

216.
39.

212.
37.

214,
42.

215,
42,

197,

209.

2

203.
34,

21,

FLT
NOT
FLT
NGT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

TQT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

36
26
10

49
34
15

17
11
6

17
16
1

62
47
15

53
39
14

14
3
11

[oNeRe] [eNeNe] oo [sReRe]

[eReNo]

leNeNe 00 ©0o0o [oRoNe]

S Q0O0

[aNeoNe]

NUMBER OF OBSER.
CL.D PD5

0Z Hz20
36 36
26 28
10 10
49 48
34 34
15 14
17 186
11 10
6 6
17 16
16 16

1 0
62 60
47 46
15 14
53 52
39 38
14 14
14 3
3 3
11 o)
5 5
S S
0 0
59 59
47 47
12 12
30 30
21 21
9 9
21 21
21 21
0 0

H2S

32

10

25

14

[ AR

[@RI\VIN]

30

14

27

14

on N

oaom

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

[oNelB N NO W

oou O

NO U ® O ®

[ NeXN

OO0 bhOmM

NG ©

[eNeNe

[ANe]

=

coo
wWou O [eNoNe] uao b NOW Wwo~N oo-—= [ N eRe] }.‘)O\l —*OlO

00
[aNoNe)

[oNoNe]

G OO e RoNe]

[eReNe] [eReNe] [oNeNe] [eReoNe) [eReNe) oQoo o oRe)

[oNeRe]

oz

103.
128,
38.

113.
147,
36.

239.
339.
55.

323.
340,
43.

140.
166.
56.

218,
280.
45.

41.
67,
34.

212,
212,
Q.

126.
142,
62,

82,
108.
21,

197.
197.
0.

RH

99,
Q9.
100.

75,
65.
100.

73.
S7.
100.

S1.
51.
0.

74 .
66.
100.

62.
48,
100.

84.
84,
0.

56.
56.
a.

87.
83.
100.

97.
95.
100.

60.
60,
0.

H20

102.
138.
99.
100.
96 .
32.
20.

41.

46.
69,
69.
142:
232.
232,

208.
208,
70.
60,
73.
49,

82.

0.

TROPO.

N

34
24
10

36
21
15

- NG O @

56
12
30
21

13
13
0

STRATO,

N

oONN

loNeRs/ (e R AN A) onNm [eNeRe)

O 0@

d XIANHddY
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[IM/ID/1Y

(N4711U)

3/ 6/786

3/ 7/786

(N655PA)

3/18/76

3/18/76

3/19/76

3/19/76

3/19/76

3/20/76

3/20/76

3/20/76

3/20/76

DEP-

ORD

LAX

JFK

SFO

HND

HKG

BKK

DEL

THR

18T

L.HR

ARR

LAX

ITO

HND

HKG

BKK

DEL

THR

IST

FRA

JFK

AVFL
ALAT

388.
40.

382.
29.

334.

356.
49,

308.
27.

336.
13.

336.
22.

337.
30.

334.
39.

330,
45,

371.
53.

EXHI
EXTN

411,
42.

390.
35.

351.
41.

390.
57.

311,
34,

352.
21,

351.
28.

350.
35.

851,
40.

351,

392.
57.

EXLO
EXTS

215,
35.

214,
23.

203,

202.
37.

221.
22.

204 .

209.
15.

206,
28.

212.
36.

217,
41,

200,
42,

FLT
NOT
FLT
NET
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT

NGT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TST:
CLR:
CLR:

TaT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TET!
CLR:
CLR:

TOT:
CLR:
CLR:

TOT!
CLR:
CLR:

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

NUMBER OF OBSER.

CLD

22
22
0

27
27

0
38
22
16

76
76
0

28
28
a

22
20
2

24
20
4

24
23
1

16
16
0

16
16
0

48
35
13

D5

[oReoRe] [eReRe] loNoNe] [eNeNe] [sNoRe] [eNeNe] 00 [sNoNe] cocC

oCo [eNaNe]

gz Hz20

22
22
0

27
27

22
22
0

27
27
o]

C OO 000

[N oNe]

[sReNe] leNoRe] [oR o Na] 00 s NoNe

[eRaRs]

H2S

loNeRel [oNeRe] OO0 [eNoNe/ oCco leRoNe] [oNeNe] ohbh o000

oCo

o ReN o]

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

18.

19.

70.

O0CO0O ©OO0O0
000

[oNoNe] [oNoNe]
coo [eNeoNe]

o0

(R eORA] oow

[oNsNs]
lsRoRe)

[eNeoRe}
[eRoRe)

[eNeNe]

~NOO®

HO—

N O

N O

[eNoNe]
[eNoXNa]

[eNeoNa) leNaRel leRoNe] wo— loReNe)
oo~ OO cON [oNeXe] leRoRe) ~NOo o [eNoNe]

leNeRe]

200
leNoNe]

oo [oRo N«

[»NeRs) [eRoN o) coo

[eNoRe;

OOC0 OO0

[eNoNa) G CoOo

[eNeoNe]

PD5

¢tz

348.
348.
a.

174.
174,
C.
110.
143.
64.
524.
524.

72.
72.
40.
33.
58.
50.
171,
176.
55.
290,
290.

262.
262,

376.
486.
78.

RH

28,
28 .

45,
43,

[oReoNe] OO0

cCoo

[oRoNe] [sNeRe) [oReoRe]

[oNoNs]

[eNeRe] [sNeXe]

H20

32.
32,

48.
48.

[eNeNe]

oCco

loNoNe) [eReRel

[eNeNe/

[eReNe] OO0

[oNeNe] [eNoXea]

TROPO .

N

o ®®

[o2F NN

27

13

STRATO.

N

NN
[eNoN e

oon

~N~
onrn [sXeoRe]

OO0 OO0 OO0 ©OO0oOo

CB®

d XIANEdJdVY



S9

IM/ID/1Y

(N655PAR)

3/21/76

3/22/76

3/23/76

3/23/76

3/23/76

3/23/76

3/24/76

3/24/76

3/25/76

3/25/76

(N47110U)
3/30/76

DEP-

JFK

LHR

JFK

FRA

[ST

THR

DEL

BXK

HKG

HND

HNL

ARR

LHR

JFK

LHR

IS8T

THR

DEL

BKK

HKG

HND

SFO

CRD

AVFL
ALAT

326.
50.

369.
46,

322.
50.

346,
43,

283.
38.

363.
30.

360.

327.
13.

351.
28.

355.

335.
36.

EXHI
EXTN

332.
52.

390.
51.

331.

371.
49.

291.
41.

372.

371.
28.

331.
21.

371.
35.

371.

370.
42,

EXLO NUMBER OF OBSER.
EXTS CLD PD5 ©2Z H20
195. FLT TOT: 36 0 36 o}
45. IN CLR: 18 o 18 o)
NOT CLR: 18 o 18 ¢}

209. FLT TOT: 5O 0 50 o}
41. IN CLR: 38 0 38 0
NOT CLR: 12 o 12 0

196. FLT TOT: 38 0 38 0
41 IN CLR: 38 0 38 0
NGT CLR: 0 0 0 0

214, FLT TOT: 14 o 14 0
41. IN CLR: 14 o 14 0
NGT CLR: 0 0 0 Q

209. FLT TOT: 16 0 186 0
36. IN CLR: 16 o 16 0
NGT CLR: 0 0 0 0

221. FLT ToT: 21 o 21 0
28. IN CLR: 20 0 20 0
NOT CLR: 1 Q 1 o

219, FLT TOT: 2t o 21 0
15. IN CLR: 20 0 20 0
NOT CLR: 1 o] 1 0

251. FLT TOT: 19 o 19 0
8 IN CLR 17 o 17 0
NGT CLR: s} 2 0

213, FLT TOT: 22 0o 22 o}
21. IN CLR: 22 0 22 0
NOT CLR: 0 0 0 0

208. FLT ToT: 56 0O 56 0
35. IN CLR: 45 0 45 0
NOT CLR: 11 o 1 o

203, FLT T70T: SO0 0 50 50
22. IN CLR: 36 0 36 36
NEGT CLR: 14 0 14 14

H2S

[eReNe] 200 [eRoXe) [oNoNe} [oNeNo] [sReRe) G OO [oNoNe] [eNoNe)

leReRe]

3%

14

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS 6z RH
29.5 1.1 0 142.

0.0 0.0 0 208.
58.9 2.2 o] 76.
12.3 .6 0 226.

0.0 0.0 0 2786.
51.4 2.3 0 6€ .

0.0 0.0 0 174,

0.0 0.0 0 174.

0.0 0.0 0 0.

0.0 g.0 0 496.

0.0 0.0 ¢} 496.

0.0 0.0 0 C.

6.0 0.0 0 82.

0.0 0.0 0 82.

0.0 0.0 o} 0.

0 .0 o} 102.

0.0 0.0 0 102.

4 1.0 o} 116.

3 .6 o} 73. 0
0.0 0.0 0 72. 0
5.¢ 12.0 0 97 . 0

3 .5 0 49,

0.0 0.0 0 50,

2.5 5.0 0 4& .,

0.0 0.0 0 98,

0.0 0.0 0 98.

0.0 0.0 0 0.

4.6 .6 0 309.

0.0 0.0 0 332.
23.2 3.1 0 213.

5.1 1.0 0 253. 75.

0.0 0.0 0 319. 65.
18.1 3.4 0 84. 100.

[eRoNe) OO0 [oNoNe] [sNeoNe] [eNeoXNe]

D200

OO0Oo [eNeoRa)

O0O

H2¢

OOO COO OO0 [eReoN o] [oNeRe] [oRoNe] [oReoRe] OO0 [eReoXNe]

leReNe]

23,

144.

TROPO .

N

36
18
18

31
19
12

38
38
0

onmn

STRATO.

N

O ww© o000

[eNoRe]

12

00 [sNeRe] o000 o000

oMM

31

17
17

d XIANHddVY
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IM/ID/TY
(N47110)
3/30/76

3/30/76

3/31/76

(NG655PA)
3/25/76

3/25/76

3/26/76

3/27/76

3/28/76

3/28/786

3/28/76

3/28/78

DEP -

ORD

LAS

ORD

SFO

SEA

LHR

SEA

SFO

HNL

GUM

MNL

ARR

LAS

ORD

HNL

SEA

LHR

SEA

SFQ

HNL

GUM

MNL

HKG

AVFL
ALAT

372.
40,

381,
39.

343.
40,

371.
43,

343.
60.

343.
29,

344,
16,

346,
14,

381,
18,

EXHI
EXTN

390.
42.

410.
41.

351.
42.

391.
47.

371.
64.

391.

372.
44.

351.
37.

351.

350.
18.

391,
21.

EXLO
EXTS

227.
37.

224 .
37.

205.
37.

250.
22.

296.
13.

298,
14.

340.
17.

FLT
NOT
FLT
NAT
FLT

NOT

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PDS ©Z H20

O

53
47

65
60

(o) N )]

noo

leNeoNe; leNoNe] o000

[sReNe) [eNoNe] leNoXNeo/ O0oD

loRoNe}

[eNoNe)

[oRoN o] 000

19
18
1

18
18
o]

19
18
1

18
18
o]

27
26
1

[eNeRe) [eNeoNo) oQOo [eRoNe) [oNeNo] [eNoNe) [eNeNe]

[eNoNe]

H2S

loNeNeo) loRoNe/ loNoNe; loNeoNe) [oNeNe) leNoXNe] leRoNe

[oRoNe]

AVERAGES FOR THE FLIGHT
%ZTIC PATCHES

—_—

[eNeXNe]
[eNoNe/ ~NO = [oNoNe [N e N

OO w

[oReNe] 0O -

NOoN OO w o -

[N oNA

—_

N o

—_

—

[oXoNe] MO
e NoNe]

loNeNe}

[eNoRe

oo Ne; -0
[eReXNeo 0w loNoNe)

OO0 W

aoo

—_

[eRoNe)

[oNeoNel [eNoNe

[oReNe]

[oNoNe] [eN oo oO0Q [eNoNe] [eReNe] [eReRe] [eRoNe]

OO0

PDS

oz

556.
583.
65.
483.
493.
0.
226.

232.
80.

307.
307.
o.
398.
405.
347.
430.
427 .
466.
643.
643.
85.
71.
70.
27.

24,

27.

25.

26.

RH

20.
15,
100.

45.

O0O0o [sNeoNe] [eNoNe] leNoNe] [eRoRe]) O0O0

[eReNe]

H2a

43.
3¢e.
160.

59.
42,

42.
42,

joReoRe)

000 OO0 000

loNoNe/

[eNeoRe]

[eNoXNe] loReoRs/]

TRGPO .

N

- N W

N W
(AN - 0O~ O NN

o000

nN oo

STRATO.

N

16
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o}

15
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0

13
13
0

[oReoNe leRoNe] e NoRwl oo,

[eNeNe]

d XIANH4AdVY
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IM/ID/TY

(N655PA)

3/29/76

3/29/76

3/30/786

3/30/786

3/31/76

3/31/76

DEP -

HKG

GUM

HNL.

SEA

HNL

SEA

ARR

MNL

HNL

SEA

HNL

SEA

HNL

AVFL
ALAT

355.
18.

353.
19,

366,
36.

381.
32.

338.
39.

349,
34.

EXHI
EXTN

371.
21.

390.
21.

371.
47.

390,
44,

351.
46.

352.
46

EXLO
EXTS

293.
16.

261.
14.

222,
25.

212,
21,

331.
29,

320.

FLT
IN

NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NGT
FLT

NS T

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PDS ©Z H20

—~ O~

s NoRe]

[oNoNe]

loNeNe) D00 00 O0Oo0O0o

36
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25
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23
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[sReNe] [eNeNe] [oNeNeo] OO0 leRoRe)
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H2S

[eNoNe] [eNoNe] [oNeoXNe] [eRoNa)

OO0 OO0

AVERAGES FOR THE FLIGHT
ZT1C PATCHES

—_

hO—

AO=—

hOO ~N O -

® O

—_

—_
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oo Rl nNOoN OON
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—

[eNeNe]

[eNeXa)

OO0

00 ©OO0OO OO0O0

PDS

oz

33.
58.
52.
48.
296.
329.
161.
143.
150.
76.
g1.
69.
108.

109,
102.

RH

[eNeNe]

[eNeNe)

OO0

[oNeNe]

[eRoNe) joNeNs]

H20

[sNoNe]

[eNeoNeo]

o000

[eNoNa]

[eNoRe] [oRoNe)

TRAGPO.

N

17
13

18
18

STRATO.

N

[eNaNe] [eNeNe]
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IM/ID/1Y

(N47110)

4/

4/

4/

4/

47

a4/

4/

4/

4/

1/76

1/76

2/76

3/76

7/76

8/76

/76

9/76

9/76

4/10/76

4/10/76

DEP-

HNL

ORD

SFO

HNL

ORD

HNL

LAX

DEN

LAX

HNL

ORD

ARR

ORD

SFO

HNL

LAX

HNL

LAX

DEN

LAX

HNL.

ORD

HNL

AVFL
ALAT

344.
35.

363,
27.

341.
39.

359.

345.
37.

364 .
37.

307.
28,

350.
35.

314.
44,

EXHI
EXTN

370.
42,

351.
43.

390.
37.

370.
33.

351,
45.

370.
34.

371.
39.

389.
40.

310.
34,

390.
42.

350.
45,

EXLO
EXTS

205.
22,

210.
36,

215,

213.
21,

213,
26,

211,
22,

214.

216,
35.

205,
21.

206.
22.

205.
42.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NST
FLT
NOT
FLT
NOT
FLLT
NST
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

58
56
2

28
26
2

34
28
6

28
27
1

56
46
10

29
24

5

[oRe e

- oY

19
15

52
51

17
15

[oNoNe] [eReNe]

[eNoXNe] leNoNw] OO0 ©OO0O0O

OO0 [eNoNo] [oNeNe leReoRo]

leNeoRe)

58
56
2

28
26
2

34
28
6

28
27
1

56
46
10

29
24
5

O o®®

NUMBER OF OBSER.
cLD PDS 02z H20

[eNoRe] o000

CO®

—=® O

H28

[eRoNo)

[eRoNe]

27
22

onDbh

nNOoO @

AVERAGES FOR THE FLIGHT
%ZT1C PATCHES

[y NeRe)

oOom
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[oReoRe]
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®O N

OoOOoN
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- O
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(e Mo

loNeoRe] N O
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GO0 jeNoNe] 000 [eNoN o] ocCOO0 [eNeNe]

OO0

loNeoRe/ leNoNe]

e NeoNe]

[eNeNe]

oz

156.
159.
81.

150,
156.
79,

187,
203.
109.

139.
141.
88,

193.
219,
70.

79.
89,
32.

Q7.
7.
G.

159,
170.
78.

66.
76.
55.

179.
182.
51.

124,
131.
75.

RH

[eRoNe

[eRoR e

90.
100.
93.

100.

[eReoXNe]

100,
100.
100.

89,

94,
100.
05.
100.
78.
100.
90.

100.

H20

[eRoN ]

OO0

52.

33.

24.

70.
136.
163.
163.

158.
170.
59.

235.
174.
318.

94,
272.
170.

165.
205.

15.

TROPO.

STRATG.

OO0 OO0 OO®

[oNoNe) OO0 O~NN

[eNeXNe) [eNeNe/ [oNoNo] Q00
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IMAIDATY

(N47110)

4/11/76

4/12/76

4/12/76

4/13/76

4/14/7¢€

4/14/76

4/15/76

4/17/76

4/17/76

4/18/76

4/18/76

DEP-

SFO

HNL

ORD

ORD

HNL

ORD

SFO

HNL

LAX

LAX

ARR

HNL

ORD

LAS

HNL

ORD

SFO

ORD

HNL

LAX

DEN

HNL

AVFL
ALAT

349.
30.

370.

377.
41.

316.
42,

323.
27.

380.
41.

3%9.
41,

363,
30.

35¢.

346.
36.

343.
28.

EXHI
EXTN

350.
37.

351.
42.

330.
32.

390.
42,

390.
42.

390,
37.

370.
34.

370,

350.
34.

EXLE
EXTS

317.
22.

222.
34,

220.
39.

207.
40,

204

217.
38.

214,
38.

FLT
NOT
FLT
NOT
FLT
NET
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

NUMBIZR OF OBS3ER.

cLD

PDS

[oReNe] loRoNe; [eRoNe) [eNeoRe] [N oRe] Oo0o0 [eReNe] [eRoR o] 0O [oRoRe]

[oNeRe]

gz Hzo
29 29
15 15
14 14
28 27
28 27
0 0
15 15
15 15
0 0
17 17
10 10
7 7
27 26
21 20
6 6
25 295
19 19
6 6
20 20
15 15
5 5
30 4
30 4
0 0
29 0
23 0
6 0
7 0
7 0
¢} ¢}
34 o)
23 0
11 0

H28

22
8
14

loNeoNe) OO0 ohd -0 - ao-=

[eNeNe]

AVERAGES FOR THE FLIGHT

%#T1C PATCHES PDS gz RH
23.0 .8 ¢} 85. 95.
0.0 0.0 0 123. 90.
47.6 1.6 0 65. 100.
0.0 0.0 0 246, 74 .
0.0 0.0 0 246, 74.
0.0 0.0 0 0. 0
0.0 0.0 0 252. 93.
0.0 G.0 0 252, 93.
0.0 0.0 0 o. 0
19.0 1.4 0 179. 80.
0.0 0.0 0 241 . 66.
46.2 3.4 0 91. 100.
1.7 .5 C 68. 84,
0.0 0.0 0 71. 80.
7.8 2.2 0 57. 100.
15.7 .9 0 335. 61.
0.0 0.0 0 399. 50.
65.4 3.8 0 133. 95.
9.5 .6 0 360. 36.
0.0 0.0 0 455. 22.
38.1 2.2 0 77. 81
0.0 0.0 o] 36. 100.
0.0 0.0 0 36. 100.
0.0 0.0 0 0 0
11.9 1 0. 81, 0
0.0 0.0 Q. 78. 0
57.5 7 0. 93. 0
0.0 0.0 0 194,
0.0 0.0 0 184.
0.0 0.0 0 0.
7.6 .9 0 84.
0.0 6.0 0 85.
23.5 2.9 0 83.

[oNeRe)

[oNeoNe]

H20

135.
142.
127.

185,
180.
203,
78.
93.
30.
68.
189.

424 .
424 .

loNoNe) OO0

OO0

TROPO.

N

O ®

o oo

STRATO.

N

NN
[oRARA] oW [oNeRal OoOnN N

[eNeRe

13
13

10
10

[SR\VI V] [eReoRe] [eReRe]

[N eoRe]

d XIANHJAVY
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IM/ID/LY

(N47110)

4/19/76

4/20/76

4/20/786

4/20/76

4/21/76

4/22/76

4/23/76

4/23/76

4/25/76

4/26/76

4/27/76

DEP -

HNL

HNL

ORD

LAS

ORD

HNL

SFO

HNL

HNL

ORD

HNL

ARR

GRD

ORD

LAS

ORD

HNL

SFO

HNL

SFO

DTW

HNL

SFd

AVFL
ALAT

354.
40,

364.
41 .

358.
32.

364,
30.

357.

326.
38.

341,
35.

359.
30.

EXHI
EXTN

370.
39.

370.

390.
42,

370.
42,

391,
43.

370.
37.

390.
37.

370.
32.

370.
42,

351.
43.

370.
37.

EXLY
EXTS

210.
22.

208.
22.

206,
35.

210.
22.

217.
22.

205,
22.

124,
29,

187.
22,

211,
22.

FLT
NOT
FLT
NOT
FLT
NST
FLT
IN

NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NET
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER COF OB3ER.

CLD

37
33
4

40
34
6

20
18
2

19
13
6

43
30
13

33
27
6

31
29
2

18
16
2

42
39
3

60
50
10

29
29
0

D5

000 OO0 OO0 [eReRe] [eReNe] [eReoNe] [oNoRe] [eRoNe) [eNoNea)

s NeoNe] [sNeNe]

gz H20
37 36
33 32
4 4
40 40
34 34
6 6
20 20
18 18
2 2
19 19
13 13
6 6
43 42
30 29
13 13
33 33
27 27
] 6
31 31
29 29
2 2
18 18
16 16
2 2
42 0]
39 0
3 o
60 60
50 50
10 10
29 28
29 28
0 0

H2S

28
24

—_—

[sRoRe] nN=0w

N=—=®

AVERAGES FOR THE FLIGHT
%ZTIC PATCHES
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®» O - hoOoN oo ®» O~
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- O NO W

[AR@JRN] (ol Neo]
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WOoWw
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[eNoNa)

cCO0 O0OO0OC

OOO leRoNe) [eReNo)

gz

104.
108.
72.

85.
84 .
89.

278.
293.
146.

141.
158.
106.

228.
285.
28,

102,
100.
110.

108,
108,
110.

147.
183.
72.

220.
247.
87.

134.
134.
0.

RH

Q2.
1.
100.
97.
96.
100.
55.
50.
100.
88.
83.
100.
73,
100,
o1,
89.
100,
81.
100.
89.
100.
0.
0.
57.
98

86.

0.

H20

160.
161.
152.

147.
147.
152.

145.
159.
23.

159,
121,
244,

0.

TROPO.

N
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37
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1L

IM/ID/LY

(N47110)
4/28/76

4/28/76

4/29/76

4/29/76

(N655PA)

a4/

4/

4/

4/

4/

4/

4/

1/76

1/76

2/76

2/76

3/76

3/76

4/76

DEP -

SFO

ORD

SEA

ORD

HNL

SEA

HNL

SEA

HNL

SEA

HNL

ARR

ORD

SEA

ORD

LAX

SEA

HNL

SEA

HNL

SEA

HNL

LAX

AVFL
ALAT

368.

382.
46.

380,
45.

367.
40.

312.
35.

327.
36.

290.
36,

378.
34,

361.

372.
35.

387.
26,

EXHI
EXTN

410.
42.

390,
48,

410,
47,

390.
42,

334,
46,

337.
46,

292,

390.
46 .

371.
47,

393.

392.
32.

EXLO
EXTS

204,
38.

217.

201.
43.

216.

290,

23.

305.
22,

285.
23.

291.
22.

209.
23.

196.
22.

316.
20,

FLT
NOT
FLT
NGT
FLT
NOT
FLT

NOT

FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NGT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
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TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PD5S

22
17
5

25
25
0

21

OO

[eNeoNe] [eRoNe] [eNoRe] leNeXNe] loNeoNe} OO0 [eNeoXe) [oNeNe] oo

joReoRa]

[oNoRe]

gz +H20
22 22
17 17
5 5
25 25
25 25
0 0
21 21
21 21
0 o]
9 9
9 9
o} 0
33 0
25 0
8 0
35 0
32 0
3 0
34 e}
24 0
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35 0
34 0
1 0
32 0
27 0
5 0
36 0
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27 o]
25 0
2 o}

H2S

[leNoRe) o000 [eRoNe] [oNeR ] [eNoNe] oOCOo O OoOww oo gwobh
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©
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loReNe]
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[eNeNe
©
~l

156.
170.
108,

4357,
457 .
0.

498,
498.
0.

183.
183.
0.

134.
140.
114.

141.
137.
185.

134.
135.
83.

86 .
273.

275.
181.

RH

90.
88.
100.

50.
50.
0.

38.
38.
0.

95,
95,
0.

loReN el [eNoR e} [sNeoRe] [sNeNe] leNoNe/ e oNe]
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IM/1D/1Y

(N655PA)

4/ 5/76

4/ 7/76

4/ 8/76

a4/ 8/76

4/10/76

4/10/76

4/11/76

4/12/76

4/12/76

4/12/76

4/13/76

DEP-

LAX

LAX

GUA

ccs

GIG

JFK

L.HR

JFK

FCao

JFK

FRA

ARR

HNL

GUA

ccCs

GIG

JFK

LHR

JFK

FCO

JFK

FRA

JFK

AVFL
ALAT

388.
28,

332.
23.

354,
12.

360.
-6,

325.

336.
49.

342.

306,
47,

361.
45.

331.
50.

367.
52.

EXHI
EXTN

392.
34.

371.
33.

374.
14.

371.
10.

350,
39.

371.
52.

390.
56.

370.
51.

390.

341.
52.

391.
55.

EXLC
EXTS

333.
21.

207.
-22,

204 .
-22.

202.
41,

201,
41,

203.

194,
41.

207.
41,

218,
42,

FLT
IN
NG T
FLT
N&T
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NGT
FLT
IN
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

‘YoT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
TAT:
CLR:
CL.LR:
TOT:

CLR:
CLR:

36
34
2

25
17
8

16
15
1

36
32
4

55
43
12

40
37
3

49
42
7

49
44
5

56
52
4

45
40
5

54
46
8

[eNoNe] [aReRe} O0O0 [eNeNe] [eNeNe] coOOo [oeReNe] [oNeN»] [N oY leNoRe

[eReNe]

36
34

NUMBER ©F OB3ER.
CLD PDS ©Z H20

00O [eRoNe] [oN oo [eRoRe] o000

[oNeNe] [eNoRe] [eRoNe] [eRoNe)

[oNeRe)

jeNeNe]

H2S

oOCoO [eNoNe] [eReNe} oo Ne)

oQCco o000 [eRoRe] [eRoNe] [eRoRe] [sNeoNe]

oo Ne]

AVERAGES FOR THE FLIGHT

ZTIC

—_

OO

[eNeRN] - 00 HhON MON
wo - [ ReNe] [eNelty 1o © ~NOoOO® nNO O aoca

- =

[ NeR]

® O

oo

o0 OCw

no-—= wo— NOW wobh ~NOoOw

OO

PATCHES

[eNoNe

(s NoNe] [sReNe] OCOo o000 [sNeNe) [oNeNel

[eRel o]

[oRaNe] 00 [eNoN o]

az

190.
191.
165.

147.
149,
113.

2686,
297.
83.

172.
179.
114.

223,
215,
328.

232,
221.
314,

405,
432.
255.

RH

[eNeoRe)

[eReoNe]

[oRoNe] [N eNe] leNoRel [eReNe]

[eNeRal]

(ol o o] [eNeNe]

[oNeNe; [eReRe]

H20

[oReRe) [eNoN o] [eRoNe)

[eNeoNe]

[eNaNe)

[eNoNe)

[eNeXe] [eNoNe

[oX» R o) OO0 C [aNoRe/

TROPG.

STRATO.

=N OCO O0OOO0 [eRoNe] ohh

RN RN
INEAN | (o OoONN [eNeRe]

—_—

-0~

41

d XIANHddv



€L

IM/ID/LY

(N655PA)

4/14/76

4/14/7¢6

4/15/76

4/16/76

4/16/76

4/17/76

4/18/76

4/19/76

4/19/76

4/20/76

4/20/76

DEP-

JFK

FRA

JFK

FRA

JFK

FRA

JFK

FRA

IS8T

KHI

DEL

ARR

FRA

JFK

FRA

JFK

FRA

JFK

LHR

1ST

KHI

DEL

BKK

AVFL
ALAT

334.
50.

373.
56.

345.
50.

354,
50.

333.
49.

364 .
53.

324,
49.

356.

344,
35,

308.
28.

376.
21,

EXHI
EXTN

371.
53.

410.
59,

371.
53.

371.
53.

371,
B53.

391.
58.

340.
53.

371.
48,

371.
40.

331.
29.

411,
28.

EXLO
EXTS

209.
41.

296,
43.

205,
41.

210,
42.

279,
41,

201,
41 .

204.
41.

220.
41,

212,
26,

216,
26,

209,
14.

FLT
NOT
FLT
NaT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NaT
FLT
N&T
FLT
IN

NGT
FLT
NGT
FLT

NGT

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

ToT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

44
44
o]

54
53
1

45
39
6

44
43
1

47

-_— W

g b

wNa

[eNeaRe] [eNaXNe] 000 [oReNe) oo o000 [eNoNe] [oNoNe] [oNeXe] [eRoRe]

[eNeReo]

NUMBER OF OBSER.
CLD PD5

0z Ha20

44
44
0

54
53
1

45
39
53

44
43
1

47
40

7
55

39
16

34

15

nn
[eRARA] wN U

[sNeoNe/ D200 [oNeoRe] OO0 [oNeRNe]

e NoNe]

leNoNe leNoNe] loNeNe/ leRoNe]

[e NeRe]

H2S

OQo leRoNe] [eNeXe] [oRoNe) [eNeNe] loNoNe] [oNeNe] [eNoNo] [eNoRea) O0Q

o000

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

N O

[ N

14,

33,

12.

21.

NO O ®OoON @O W [aNoNe)
—-0OWw ®» O Mo - WO~ ®O 0 hO® [eNoNa) 000

o0 -

[eNeReo]
[eNeRe)

[ e}

hOW

oo

WON DNO = go- wo-—- OO0
~NOoWN N O~ WwWoOo wonmn [eReXe] [eNal¥N [o N R O0O0

[eNeRs]
[aNaRe;

Qoo

[AReNe)

[oRaNe] OCO OO0

[eReN el

[sNaNe] [eNeNe] QOO

OQ0C OQO

[eReoRe]

[eN e N o]

PDS

oz

252.
252.
0.

488.
487 .
553.

192.
198.
158.

319.
313.
564.

146 .
148.
138.

347.
425,
157.

331.
316.
428,

360.
357,
370.

170.
168.
174,

79,

98.
98.

77.

RH

[oNoNe)

[oReNe] [eNeNe] [eNoXe]

O0o

[eNoNe]

OO

[oNeRe] O0C

O0O0 o000

H20

[oReNe [eNoNe]

[eNeoNe]

[eReNe]

[eNeNe]

[eRoNe;

oo

[oNoNe [oNeoXNe]

[eNoNe/ [eXeoNe]

TROPO .

N

21
21
0

onN N

32

14

W@ a

23
23

STRATO.

N

23
23
o

45
44
1

= =N WON

[oReNe;

o000

d XIAN3ddv



VL

IM/ID/LY

(N655PA)

4/20/76

4/21/76

4/21/76

4/22/76

4/23/786

4/23/76

4/24/76

4/24/76

4/24/76

4/25/76

4/25/76

DEP -

BKK

HKG

HND

LHR

SEA

LAX

GUA

cCs

GIG

MIA

cCs

ARR

HKG

HND

SFO

SEA

SFO

GUA

cCs

GIG

cCs

ccs

AVFL
ALAT

334.
10.

360.

363.
42.

359.

312.
43.

341.
24,

361.
12.

358.
-4,

346.
-1.

322.
14.

348.
-2,

EXHI
EXTN

371.
13.

371.
35.

391.
46.

371.

332.
46,

371.
33,

371.
14.

370.
10.

352,
10.

331.
18.

371.
10.

EXLO
EXTS

210.

213.
22.

203.
36.

291,
49,

213,
40,

207.
15.

213.
10.

208.
-22.

303.
-15.

205.
-15.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NET
FLT
N&T
FLT
NaT
FLT
NOT
FLT
NOT
FLT
NGT
FLT

NGT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

oom

28
25

[eNeoNe) 00

[eNeoNe] [leNeoXNe; [eNeoNe) 000 [eNoNe] [eNeNe] OO0 [oNeRe]

000

o0

- @

NUMBER OF OB3ER.
CLD PDS 02 H20

[sNeoNe] [eNeoNe] [eNoNe] [eNeRe] [eNeNe) [eNoNe] [eNeoNe] [oRoRe] [eRoNe] (o ReNe)

[eReNe]

H2S

leRoRe] leRoRe; [eRoRe) ooo [oReNe) leNoNe/ [eNoNe] [eNoRe] [eNeNe] leRoRe)

[eNoNe]

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

18.
64.
27.
45,
39.
66.
18.
34,
29.

a7.

[eReNe)
OO0

-0

® OO0

[oNoN:]

OO~

OO u aow hOo® nNo-—

—_

NO O

[eNeoRe)

WOoON
[o MeNd) Urow NON OO W oow ®ON ~NO O

oonN

oo

—_

loReRe] loReRe leReNe] oRoNe] OO0 loNoNe) CcCOoOo oCOo [eNoNe] [eNeNeo)

OO

258.
270.
80.

452.
477.
79.

RH

[aRoRe] leNeNel c oo [eNeNe] leRoRe; [oNeRe) [eNoNe] 0.00 loNoNe] [eNeoRe]

[eNoRe]

H2¢

O0O0o [eRoXNe) [eNeNe] [oNeRe) [eXeRe] [eNeNe] jsNeoRe]

Oo0o

[eReRe]

[eRoRe]

loReNe

TROPO.

N

30
27

17
13

NDO

24

17

20

12

13

10

o 0N

ulw e

STRATO.

N

[oReoNe)

loReRe]

a5
45

loRoRo OO0 leRoR o] [oRoNe) leReRe/ [eReR o)

jleReoRo]

g XIANHddVY



SL

IM/ID/1Y

(NE655PA)

4/26/76

4/26/76

4/26/76

4/27/76

4/27/786

4/29/76

4/29/76

4/30/76

4/30/76

DEP-

GIG

CCs

GUA

SFU

HNL

SFo

SEA

LHR

LAX

ARR

CCs

GUA

LAX

HNL

GUM

SEA

LHR

SEA

[TO

AVFL
ALAT

386 .
-3.

345.
13.

344.
20.

372.
44,

345.
62.

349.

342.
28.

EXHI EXLO
EXTN EXTS
391. 351,
10. -16.
351. 277.
14. 12.
390. 211,
33. 15.
382, 213.
37. 22,
351. 207.
23. 14.
390. 274.
47. 40,
371. 203,
69. 49,
371. 206,
70. 43,
350. 213.
33. 20.

FLT
NOT
FLT
NOT
FLT
NST
FLT
NOT
FLT
IN

NOT
FLT
[N

NaT
FLT
NGT
FLT

NST

FLT

NG T

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TET:
CLR!
CLR:

NUMBER OF OBSER.

CLD PDS 0Z H20

30
8
24

12
2
10

31
29
2

34
32

cOO0O ©0OO0O0

[eNoXe] [eNeoNe]

[eRoNe] OO0 [eReoNe] [eNoRe)

[oReNe]

30
6
24

12
2
10

31
29
2

34
32
2

S50
44
6

8
7
1

61
56
5

66

52
14

28

[eReoRe/ OO0 [oXoNe] [eNeRe] [oN oo o NeoNe] 000

[eNeNe

35
28
7

H2S

leNeNe; [eNeoNe] o0coO ooo [sReoNe] [oNeoNo] loRoNe/

loNeNe]

28

7

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

30.
0.
38,

28.
0.
34.

© o=
® O~ NOWw

hOMN

O

o ®

NO O

hNO®

[ N e

O w

—_

—_

WON
wowm

[ O | NON oobh NO W ooCc-— aon oo

©wom

[eReoNe)

loRoRe

leReoRe/ O00

oCco

e NeNa]

OO0 [eNoRo] [eReoNe]

350.
390.
75.

443,
464 .
203.

345.
414.
90.

114,
116.
107.

RH

loNeoRe]

leNoRe]

leReoRe/ 00O

OCOo

96,
a5,
100.

o000 o000 [eRaNe)

H20

[eReoNe;

OO0

[eRoNe] OO0

[eNoNe]

129.
103.
235,

[eRoNe] loNe o) [oNeNel

TROPO.

N

13
3
10

12
2
10

31
29

2
34

32
2

26

22

33

14

43
34

STRATO.

N

[eRoRe)

O0CO0O OO OO0 O©OO0OO0

ooOm

coo

g XIANHddVY



9L

IM/1D/ 1Y

(N47110)

5/

S/

5/

5/

S/

5/

57

5/

5/

5/

1/76

1/76

1/76

1/76

1/76

2/76

3/76

3/76

3/76

3/76

3/76

DEP-

I1TG

LAX

ORD

PIT

ORD

LAX

ITO

LAX

CRD

ORD

ARR

LAX

ORD

PIT

ORD

LAX

[TO

LAX

ORD

PIT

ORD

LAX

AVFL
ALAT

343.
39.

382.
28.

358.
27.

358.
38.

301.
42.

323,
41.

375.
39.

EXHI
EXTN

389.

371.
42.

332.
42.

332.

351.
42,

390.
34.

370.
33.

370.
41.

331.
42.

391.
41.

390,
42,

EXLS
EXTS

208.

252.
34.

218.
41.

189.

218,
35.

211,
20.

208.
20,

209.
34,

223.
41.

200.

215.
35,

FLT
NOT
FLT
NOT
FLT
NS T
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NS T
FLT
NOT
FLT

NGT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

WWwo

NN« ]

[o N« e

C®®

loNoRe] O0O0o 000 [sNeoNo] [eNoNe] leRoNe] [eReoNe] coo

[oReoNe)

Q00O 000

24
18
6

JEENSEN
Q — =

- N W

18
18

16
12

32
29

18

14

OWW

onhbn

NUMBER OF OBSER.
CLD PDS 0OZ H20

33
23
10

28
28
0

nNwu

22

22

42

14

40

35

27

18

oum

28

H2S

28
18
10

AVERAGES FOR THE FLIGHT
ZT1C PATCHES

12.
0.
41.

(o«
©0Oow

NO ® ® O b joNoNe]
[eRoNe]

® O

[eRoNe)
[eRoXNe]

[eRoRe]
leNeoRo/

[eReNe]
oo

Woo

—_

guom

~NO®

—_

[oNeoRe] 0OCO loReRe]
[eNoR o] [oNeNeo NO D RO b nNO N OO0 [eNeoNe) WoN [oNoNe] aooe

(o) @

[eNeNel [oReRe/ [eReRe) [eNoNe] [eRoR o] [oNeNe [eNoNe] oo [eNoNe] co0Oo

loNeoN e}

gz

115.
122.
95.

129.
129.

101.
116.

128.
138.

140.
140.

175.
206.
82.

140.
148.
65.

104,
100.
106.

355.
355.

479,
479.

231.
283.
152.

100:
86.
100:
88.
100.
38.
38.

30,
30.

91,

100.

H20

74.
61.
102.

45,

216.
271.
135.

265,

541.

66.
66.

51.
40,
78.

TRGPO.

N

40
28
12

27
27
0

Wwo

ADh O

STRATO.

N

[eNoNe)

[oNoRe leNeoRe) Co®

ouam [ HARS) Oh Db [eNeNe] 000 [oR oo

oM

g XIANHddVY



LL

IM/ID/LY

(N47110U)

5/

5/

5/

5/

S/

5/

574

S/

S5/

S5/

5/

4/76

4/76

a/786

4/76

5/76

6/786

6/76

7/76

8/76

8/76

8/76

DEP-

LAX

ORD

PIT

ORD

LAX

ORD

LAS

ORD

1TO

GRD

LAS

ARR

ORD

PIT

ORD

LAX

ORD

LAS

CRD

HNL

ORD

LAS

CRD

AVFL
ALAT

385.
39.

294 .
41,

293.
41,

375.
39.

358,
38.

380.
39.

354.
33.

374,
40,

350.
39,

EXHI
EXTN

410.
42,

330.
42.

311,
41,

390,
42.

410,
41.

410,
42.

370.
41,

390,
42.

370.
41,

EXLO
EXTS

218.
34.

219,
41,

223,
41,

192,
34.

209,
34.

214,
36.

211.

208.
22.

206,
21.

215.
36.

215,
37.

FLT
NGT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR!
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TaT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

34
31

eNaNe] 000 oCco joReoRal oCco [sNeXe] [eNoRe] [oReNe] [eRoRe]

[eNeNeo) [eNeRs]

NUMBER OF OBSER.
CLD PDS 0OZ H20

27
24

¢
~

oOCO 000 [eNeRe] [sRaNe] [sNoNe]

[eRoNe] leNeoNo] leReRe) [eReoNe;

[eRoRe]

H2S

oo Ne] o000 Lo

OO0O0 oO0O0o

[eNeoRe] [sNoNel [eRoReo] leNeoNe] [eNeRe)

OO0

AVERAGES FOR
%ZT1C PATCHES

DO
hOD

24 .

56.

[oNoNs]

-0
—O0Obh hO®

oo OO0-=-

©® OO

NCG® PO

[eR e N+

[eNeNe]

[oReN V]

—_

-0

OO0 no-= nNo-— [ NeNa]
0o —onn Ko NaNe [oN el N [eNoRe] WOon

[eNeNa]

LOW

o000

NOW

—_

THE FLIGHT

[eNeRe)

[oNeoRe] 00O

[oReRe)

[eNaNa]

OO0OOD OoCOo

[eRoRe]

[eReoNa] OO0 000

az

374.
374.
0.

52.
52.
0.

77.
76.
78.

242.
299,
137.

175.
262,
131.

166,
166,

100.
103.

58.
58.

94,
76.
351.
3695.
84,
259.

272.
64 .

RH

95.
94.
100.

[sRoXe; [sRoNe] loRoNe] leRoRe] loNeNe)

[eRoNe]

loRoNe]

OO0

leReoNe] [oReoNe]

[oXoNe]

[eNeoNe; [oRoNe]

cCoOO0 OO0

OO0 [oNeNe]

TROPO.

WWwo

STRATO,

[eXeoNe] oww [eNeRe] oOQCO O©OO0O0 [eNeNe}

OCO0O CO0OO OO0

[eReNo]

d XIANHddVv



8L

IM/ID/ILY

(N4711U)

S5/ 8/76

5/ 9/76

5/10/76

5/11/76

5/11/76

5/11/76

5/12/76

5/12/76

$5/13/76

5/13/76

5/14/76

DEP-

CLE

ORD

HNL

LAX

DEN

LAX

HNL

LAX

JFK

ORD

HNL

ARR

ORD

HNL

LAX

DEN

LAX

HNL

LAS

JFK

GRD

HNL

ORD

AVFL EXHI
ALAT EXTN
284. 310.
41. 41,
345. 350,
35. 42,
368. 407.
30. 35.
394. 430.
37. 39,
362. 409,
37. 40,
349. 350.
28. 33,
335. 370,
29. 35,
382, 410,
41, 43,
325. 350,
41. 41.
367. 390.
32. 42.
342. 370,
35. 43,

EXLO
EXTS

217.
41.

207,

180,
22.

220,
34.

220.
34,

279.
21.

208.
21.

188,
34.

203,
40.

205.
21,

207.
22.

FLT
NOT
FLT
[N

NOT
FLT
IN

NOT
FLT
IN

N&T
FLT
I'N

NAT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TST:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

5

00

OQo

000 OO0 ©OO0OO

[eNeRe] 000 leNoNe] [oRoNe] [oReNe)

[sNoRe)

NUMBER OF COBS3ER.
CLD PDS

02 H20

OWw

25
21

- 0O - om0 EN

@® W -

oNN

QOO [eRoNe] e eNe] jeNeoReal

o ReNe] oCOo OQ0O0 [eReoNe]

~N
WOow 000

[eReoNe]

H2S

[eReNe] [oNeNe]

OO0 [eNeRe] OO0

[oReNe loRoNe]

loNeoNe]

o ReNel

AVERAGES FOR THE FLIGHT
PATCHES

%TIC

51,
36.

48.

41.

-0- [oXeNe]

- -

[eNeRe] NO W

aom

0w

[y ReNe]

WOb

[oReNe]

WO

[ ] @ I N

hOowu

© O~

WO —_

wo
ooN

—_

puy

—0O- e : ) o nNO - [eNeRe]
NOON ~NOOo (o= © o mw NOO® NO b OO0 W joNeNel

® O~

C oo

[eRoNe] [sNoNe]

[sNeoRe]

00O ©0OOO0

loNeNe/ [eReRo)

[eRoNe/

[oN e o)

[sRoRe] oo0O0

82

80,
80.
0.

117.
17,
120.

74.
74,
Q.

255.
278%.
60.

144 .
193.
126,

67.
67.
0.

76.
78.
49,

299,
307.
230,

80.
80.
79.

129,
134,
46,

105.
132,
50.

RH

[eNeNe

OO0

[sReNe]

76.
75.
100.

ooco ooo

[eReNe] s NeoNe

OCo0OC ©O0OO0

H2G

[eNeN o] [oR e}

[eN o]

[eReRe]

[oN s Ne) 000 oCO O00O0

TROPO.

N

STRATO.

N

[oReoN o]

OO0 ©O0OQ0

10
10

[eNeRe]

[« NoRe]

[sRaRe]

31

OO0 OO0

[oNeNel

g XTIANId4VY



6L

IM/ID/1Y

(N47110}

5/14/76

S/14/76

5/15/76

5/15/76

S/16/76

5/16/76

5/28/76
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0.0 0.0 0. 11 0.
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0.0 0.0 0 116. 0
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IM/ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FGR THE FLIGHT TRGPO. STRATO.
ALAT EXTN EXTS CLD PDS ©Z H20 H2S ZTIC PATCHES PDS vy RH H20O N N

(N655PA)
S5/ 2/76 GUA CCS 350. 371. 190. FLT TOT: 31 0 20 0 0 28.3 1.5 o 46. 0 0 31 0
12. 15. 10. IN CLR: 13 0 9 0 o 0.0 0.0 0 47 . 0 0 13 o}
NOT CLR: 18 o 1" 0 0 48.8 2.6 0 44, 0 o} 18 o]

d XIANEdd¥
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER CF OBS3ER. AVERAGES FOGR THE FLIGHT TREGPG. STRATO.

ALAT EXTN EXTS CLD PDB5 0Z H20 H2S %TIC PATCHES PDS oz RH H20 N N

(VH-EBE)
8/14/76 SYD MEL 339. 350. 293. FLT TOT: 5 0 3 0 0 0.0 0.0 0 80. o] 0 4 1
-36. -35. -37. [N CLR: 5 0 3 0 0 0.0 0.0 0 Q0. Q 6] 4 1
NOT CLR: 0 ¢} 0 0 Q 0.0 0.0 0 0. 0 0 0 0
8/14/76 MEL BKK 318. 35t., 244. FLT TOT: 91 0 59 o s} 1.8 1.0 0. 28. 0 0 21 0
=15, 13. -37. IN CLR: 67 0 42 0 0 0.0 0.0 0. 26, 0 0 67 o
NGT CLR: 24 o 17 0 0 44 .6 3.8 0. 33. 0 0 24 0
8/14/76 BKK THR 311. 3850. 245. FLT TOT: 686 0 40 0 0 0.0 0.0 0. 22, o} 0 66 o}
26. 35. 15. IN CLR: 686 0 40 o Q 0.0 0.0 0. 22, 0 0 66 0
NOT CLR: o 0 o] o} o} 0.0 0.0 0. Q. 0 o 0 0
8/15/76 THR ATH 346, 351. 263, FLT TOT: 29 o 17 0 0 0.0 0.0 0. 48, 0 0. 29 o]
35. 37. 33, I[N CLR: 2@ o 17 0 0 0.0 0.0 0. 48, 0 0. 29 0]
NOT CLR: 0 o] 0 0 Q 0.0 0.0 0. 0. 0 0. 0 G
8/15/76 ATH FCO 330. 351. 221. FLT TOT: 12 o} 7 0 0 0.0 Gg.Q Q. 89, 0 0 12 0
38. 41. 38, IN CLR: 12 0 7 0 0 0.0 G.0 a. 89. 0 0 12 0
NGT CLR: o} 0 0 0 0 0.0 0.0 0. 0. 0 0 0 0
8/15/76 FCO ATH 313. 330. 232. FLT TOT: 10 0 3] 0 0 9.4 .7 0 52. 0. 0 10 0
40. 41. 38. IN CLR: 6 0 4 0 0 6.0 0.0 0 56 o. 0 6 0
NGT CLR: 4 ¢} 2 0 0 23.4 1.8 0 45 0. 0 4 0
8/15/76 ATH THR 319. 331. 208. FLT TOT: 31 o 19 0 0 0.0 0.0 0 58. 0 0 31 0
35. 37. 33. IN CLR: 31 o 1@ 0 0 0.0 0.0 0 58. 0 0 31 ¢}
NGT CLR: 0 0 0 0 0 0.0 c.0 o] 0. 0 o 0 0
8/16/76 THR BKK 311, 330. 238. FLT TOT: &7 0 43 0 0 12.8 .6 o] 43, 0 0 67 0
26 34 14 IN CLR 49 o 30 0 0 0.0 0.0 0 48, o} 0 49 0
NGT CLR: 18 0 18 0 0 47 .8 2.2 o] 32. 0 0 18 0
8/16/76 BKK MEL 337. 370. 239, FLT TOT: &3 0 42 ¢} Q 9.0 .8 0 42 0 0. 77 6
-15. 12. -37, IN CLR: 64 g 32 0 0 0.0 0.0 0 49 0 Q. 58 6
NET CLR: 19 o 10 0 0 39.1 3.6 0 20 0 0. 19 0
8/16/76 MEL SYD 321. 370. 206, FLT TAT: 6 0 3 0 0 7 .2 o] 94 . 0. 0 4 2
~35. -34. -386. IN CLR: 5 0 3 0 0 0.0 0.0 0 94. 0. 0 3 2
NOT CLR: 1 0 0 0 0 4.3 1.0 0 Q. 0. 0 1 0
8/17/76 SYD MNL 334. 351, 256. FLT TOT: 79 a 91 0 0 10.6 1.2 o 29 0 0 79 0
-10. 13. -33, IN CLR: 57 0 36 0 0 0.0 0.0 0 33. 0 0 57 0
NOT CLR: 22 o 15 0 0 37.9 4.2 0 18. 0 0 22 0

d XIANZddv
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF ©OBSER. AVERAGES FOR THE FLIGHT TROPEG. STRATO.
ALAT EXTN EXTS CLD PDS @2 H20 H2S ZTIC PATCHES PD5 6z RH . H2o N N

(VH-EBE)
8/17/76 MNL HKG 343. 351. 289. FLT TOT: 12 o) 8 0O O 28.9 1.5 0. 20 0. 0. 12 o}
19, 21. 16, IN CLR: 5 6 5 0 o) 0.0 0.0 0. 22, 0. 0. 5 o}
N&T CLR: 7 o) 3 0 0 49.5 2.6 0. 18, 0. 0. 7 o]
8/17/76 HKG MNL 817. 330. 263. FLT TOT: 11 o) 7 o) 0 9.1 1.6 0. 31 0. 0. 1M 0
18. 21. 16. IN CLR: 6 O 3 0o © 0.0 0.0 O. 29, 0. 0. 6 o}
NOT CLR: 5 0 4 o o 20.0 3.6 O, 32, 0. 0. 5 0
8/17/76 MNL SYD 347. 370. 255, FLT TeT: '77 o 52 o) 0 7.1 .5 0. 32 0. c. 77 o
-10. 13. -33. IN CLR: 81 0 44 0 o 0.0 0.0 0. 35, 0. 0. 61 o)
NGT CLR: 16 O 8 0 O 34.0 2.3 0. 18. 0. 0. 16 o}
8/18/76 SYD DRW 347. 352, 273. FLT ToT: 37 o 24 0 o 0.0 0.0 O. 35. 0. 0. 37 0
-23., -14. -33. IN CLR: 37 0 24 0 0 0.0 0.0 0. 35, 0. 0. 37 o
NGT CLR: ¢ 0 0 0 o 0.0 0.0 0. 0. 0. 0. 0 o
8/18/76 DRW BKK 333. 350. 249. FLT TOT: 56 o 36 o 0 11.9 .7 0. 21 0. 0. 56 o
-1. 13, -11. IN 'CLR: 43 c 28 0 o} .0 0.0 O. 21. 0. 0. 43 0
NBT CLR: 13 o) 8 0 o) 51.4 2.9 0. 18. 0. 0. 13 o}
8/18/76 BKK DAM 311. 351. 209. FLT TOT: 82 0O 55 o) o} 4.6 .5 0. 38, 0. 0. 82 o}
27. 34. 16. IN CLR: 64 0 41 0 0 0.0 0.0 0. 42, 0. 0. 64 0
NOT CLR: 18 o 14 o o 21.2 2.5 0. 28 0. 0. 18 o}
8/19/76 DAM ATH 336. 350. 243. FLT ToT: 17 o 10 o) o) 0.0 0.0 0. 69. 0. 0. 17 e}
35. '37. 34. IN CLR: 17 0 10 0 0 0.0 0.0 0. 69. c. 0. 17 0
N&T CLR: c 0 0 0 o] 0.0 0.0 0. 0. 0. 0. o} o}
8/19/76 ATH BEG 299. 310. 271. FLT TOT: 6 0 2 o o) 1 .2 0. 94 . 0. 0. 6 o)
42. 44. 40. IN CLR: 5 0 1 0 0 0.0 0.0 o. 105. . 0. 5 o}
NO&T CLR: 1 0 1 0 0 .4 1.0 0. 83. 0. 0. 1 o}
8/19/76 BEG ORY 324. 351. 205, FLT T&T: 16 O 10 QO © 12.1 .8 O, 150, 0. 0. 16 o}
47. 48. 45. IN CLR: 11 o 7 0 o) 0.0 0.0 0. 173. 0. 0. 1 0
N&T CLR: 5 0 3 0 0 38.7 2.4 0. 95, 0. 0. 5 o}
8/19/76 GRY BEG 328. 331. 289. FLT ToT: 15 o) 9 o) 0 0.0 0.0 0. 81, 0. 0. 15 o)
47. 48. 45 IN CLR: 15 e} g 0o O 0.0 0.0 ©O. 81. 0. 0. 15 0
N&T CLR: 0 0 0 0 0 0.0 0.0 0. 0. 0. 0. o} o
8/19/76 BEC ATH 319. 330. 264. FLT TOT: ) o 4 o) o) 8.8 .9 0. 130. 0. 0. 8 o
41. 43. 39. IN CLR: 7 o 4 0 o) 0.0 0.0 0. 130. 0. 0. 7 0
NO&T CLR: 1 ol o 6 o0 70.2 7.0 0. 0. 0. 0. 1 0
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROPO. STRATO.
ALAT EXTN EXTS CLD PDS ©Z H20 H2S ZTIC PATCHES PD5 (vF4 RH H20 N N

(N655PA)
9/ 7/76 DEL THR 339. 350. 198. FLT TOT: 32 0 20 0 0 0.0 0.0 0. 43. 0 0 32 0
30. 35. 28. IN CLR: 32 o 20 0 0 0.0 0.0 0. 43. o} 0 32 0
NGT CLR: o] Q 0 0 o] 0.0 0.0 Q. Q. 0 0 0 0
Qs 7/76 THR FRA 341. 35G. 198. FLT TQT: 54 0 33 o} 0 0.0 0.0 0 79 0. o} 54 0
42, 50. 36. IN CLR: 54 0 33 0 0 0.0 0.0 0 79. o. 0 54 0
NOGT CLR: 0 0 0 0 o} 0.0 0.0 0 0. 0. 0 o} 0
S/ 7/76 FRA LHR 352. 390. 280. FLT TOT: 6 0 2 0 0 1 2 0. 62, 0 0. 6 o]
51. DB2. 50. IN CLR: 5 0 2 0 0 0.0 0.0 a. 62 0 0. 5 ¢]
NgT CLR: 1 0 0 0 0 4 1.0 0. 0 0 0. 1 0
9/ 7/76 LLHR JFK 360. 390. 281, FLT TGT: 69 0 43 0 o} 0.0 0.0 a. 86. 0 0. 51 18
50. 53. 42. IN CLR: 69 0 43 0 0 0.0 Q.0 Q. 86, 0 0. S1 18
NOT CLR: o] o] 0 o o 0.0 g.0 G. 0. o 0. 0 o}
9/ 8/76 JFK LHR 343. 370. 227. FLT TAGT: €4 o 41 0 0 0.0 c.0 0 128. 0 0. 37 27
52. 55. 41. IN CLR: 64 0 41 0 0 0.0 0.0 0 128. 0 0. 37 27
NOT CLR: 0 o] 0 0 0 0.0 0.0 0 0. 0 0. 0 0
9/ 9/76 LHR JFK 344. 370. 199, FLT TOT: 73 0 48 0 0 0.0 0.0 0. 93. 0. 0. 52 21
48, 52. 41, IN CLR: 73 0 48 0 0 0.0 0.0 0. a3 Q. 0. 52 21
NOT CLR: 0 0 o] o] 0 0.0 0.0 0. 0 0. 0. o} 0
9/10/76 1AD LHR 346. 349. 252, FLT TOT: 63 o 39 a o g.0 0.0 0. 85. 0 0. S3 10
49 53 40 IN CLR: 63 o 39 0 0 0.0 0.0 0. 85. 0 0. 53 10
NOT CLR: o] 0 0 0 0 0.0 0.0 0. 0. 0 0. 0 o]
9/10/76 LLHR JFK 346. 365. 193. FLT TaT: 81 0 54 o} o] 0.0 6.0 0 98. o 0 64 17
51. 55. 39, IN CLR: 81 0 54 0 0 0.0 0.0 0 98. o} 0 64 17
NOT CLR: o] 0 Q 0 0 0.0 0.0 0 0. 0 0 0 0
9/11/76 JFK LHR 357. 369, 227. FLT TOT: 70 0 42 0 0 0.0 0.0 0 g0 o. 0 60° 10
52. 56. 41, IN CLR: 70 0 42 0 0 0.0 0.0 0 90. 0. 0 60 10
NOT CLR: o} Q 0 0 0 0.0 0.0 o 0. 0. 0 0 0
9/12/76 LHR JFK 354. 380. 185. FLT TOT: 69 0 45 0 0 c.0 0.0 0 83. 0. o 57 12
48 52 41 IN CLR: 69 0 45 0 0 0.0 0.0 0 83. 0. 0 57 12
NET CLR: 0 0] 0 0 0 0.0 0.0 0 0. 0. 0 o} o
9/13/76 [AD LHR 332. 340, 2%3. FLT TOGT: 867 Q 40 0 o} 0.0 0.0 0. 81 0 0 67 0
49, 52. 40. IN CLR: &7 0 40 0 0 0.0 0.0 0. 81. ¢} l¢] 67 o]
NOT CLR: 4] 0 0 0 0 0.0 0.0 0. 0. 0 0 0 0
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(VH-EBE)
12/ 5/76 DAM ATH 334. 3%50. 189. FLT TOT: 19 0 0 o} 0 43.3 3.2 0. o. 0. 0. 19 0
35. 37 34. IN CLR: 3 o] 0 0 0 0.0 0.0 0. 0. 0. 0. 3 0
NGT CLR: 16 0 0 0 Q 51.4 3.8 0. 0. 0. 0. 16 0
12/ /76 ATH FCO 301. 310. 207. FLT TOT: 14 0 0 0 0 24.2 1.9 0. 0. 0. 0. 14 0
39. 42. 38. IN CLR: 8 a ¢} G 0 0.0 0.0 0. 0. 0. 0. 8 o}
NOT CLR: 6 0 o 0 0 56.5 4.5 0. 0. G. 0. 6 0
127 S/76 FCO ATH 316. 330. 215. FLT TOT: 12 0 o} 0 0 1.7 .7 0. 0. 0. 0. 9 3
40, 41. 38, IN CLR: 10 0 0 0 0 0.0 0.0 0. a. 0. 0. 7 3
NOT CLR: 2 0 0 0 0 70.4 4.0 0. 0. 0. 0. 2 o}
12/ 5/76 ATH THR 322. 3830. 275. FLT TOT: 28 0 0 0 0 36.8 2.1 0. 0. 0. 0. 28 0
35 37 34 IN CLR: 10 0 0 0 0 0.0 0.0 0. 0. 0. 0. 10 o
NOT CLR: 18 0 0 0 0 57.3 3.3 0. 0. 0. 0. 18 0
12/ 6/76 THR BKK 327, 331, 258. FLT ' TOT: 58 0 0 0 0 1.1 .2 0. 0. 0. 0. 59 0
25, 34. 14. IN CLR: 57 0 0 0 0 0.0 0.0 o, 0. 0. 0. 57 0
NOT CLR: 2 0 0 0 0 33.3 5.0 0. 0. 0. 0. 2 0
127 6/76 BKK SIN 351. 370. 248. FLT TOT: 14 0 0 0 0 6.6 1.1 0. 0. o. 0. 14 0
7. 12, 3. IN CLR: 5 0 0 0 0 0.0 0.0 0. 0. 0. 0. 5 Q
NOT CLR: =} o} 0 o] 0 10.2 1.8 Q. 0. 0. 0. 9 o}
12/ 6/76 SIN MEL 319. 350. 251. FLT T1TOT: 71 o} o} o} o] 5.5 1.2 0. 0. 0. 0. 71 0
-20. -0. -37. IN CLR: 53 0 0 o 0 0.0 0.0 Q. 0. 0. 0. 53 0
NOT CLR: 18 o} o o Q 21.86 4.6 0. 0. 0. 0. 18 0
12/ 6/76 MEL SYD 284. 330. 219. FLT TOT: 6 0 0 0 Q 0.0 g.¢ c. Q. 0. 0. 6 0
-35. -34. -36. IN CLR: 6 ¢} 0 0 0 0.0 0.0 0. 0. 0. 0. 6 o}
NGT CLR: 0 0 0 0 0 0.0 0.0 G. a. 0. 0. o} 0
12/ 7/76 SYD AKL 326. 330. 263. FLT T0OT: 21 0 0 ¢} 0 6.6 1.0 a. 0. o. 0. 21‘ o
-36. -34. -37. IN CLR: 17 ¢} 0 0] Q 0.0 c.0 0. o, 0. 0. 17 0
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vOT

IM/1ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBS3ER. AVERAGES FOR THE FLIGHT TROPG. STRATO.
ALAT EXTN EXTS CLD PD5 02 H20 H2S ZTIC PATCHES PDS gz RH H2¢ N N

(N533PA)
12/20/76 DFW HNL 347. 350. 190. FLT TOT: 86 0 49 45 10 11.6 1.3 0. 95. 73. 64, 72 14
32. 38. 22, IN CLR: B3 0 33 28 3 0.0 0.0 0. 113. 62. 695, 39 14
N&T CLR: 33 o 16 17 7 30.1 3.4 0. 58. 9z, 64. 33 0
12/21/76 HNL PPG 403. 410, 186. FLT TOT: 56 0 36 46 14 8.3 .7 0. 39. 80. 32. 56 0
3. 20. -14. IN CLR: 40 0 28 35 6 0.0 0.0 0. 37. 75. 30. 40 0
NST CLR: 16 0 8 11 8 291 2.5 0. 43. 98. 39. 16 0
12/21/76 PPG PPT 400. 410, 297. FLT TOT: 25 0 16 20 14 31.5 1.8 0. 59. 84, 63, 25 o
-16. -15. -17. IN CLR: 12 0 8 10 4 0.0 0.0 0. 68. 89. 96. 12 0
NGT CLR: 13 0 8 10 10 60.6 2.5 0. 50. 100 31 13 0
12/21/76 PPT PPG 427. 430. 347. FLT TO0T: 27 o 17 o) o 20.0 1.2 0. 67. 0. 0. 27 o]
-16. -15%5. =17, IN CLR: 1M ¢} 8 0 0 0.0 0.0 0. 70, 0. o. 11 0
NGT CLR: 16 o 9 0 0 33.7 2.1 0. 64 . O. 0. 16 0
12/21/76 PPG HNL 401. 413, 314, FLT'TOT: 44 0 26 0 0 1.2 .3 C. 40. 0. 0. 44 0
3. 19. -13. IN CLR: 39 0 23 0 ¢} 0.0 0.0 0. 40. 0. 0. 39 o}
NOT CLR: 5 0 3 0 0 10.4 2.6 0. 45, 0. 0. 5 0
12/22/76 HNL DFW 426. 450. 280. FLT TOT: 686 0 45 0 ¢} 0.0 0.0 0. 160, 0. Q. 42 24
29. 33. 22. IN CLR: 66 0 45 o} o 0.0 0.0 0. 160. 0. 0. 42 24
NGT CLR: o] o) 0 0 0 0.0 0.0 0. 0. 0. 0. 0 o
12/22/76 DFW JFK 438. 450. 314, FLT TGT: 24 0 0 0 0 0.0 0.0 0. 0 0. 0. 2 22
37. 39. 33, IN CLR: 24 0 0 0 0 0.0 0.0 0. 0 0. 0. 2 22
NOT CLR: 0 o g a 6] g.0 G.0 a. 0 0. 0. 0 0
12/22/76 JFK SFO 347. 350. 240, FLT TOT: 56 o 27 0 0 19.2 .9 0. 143. o. 0. 33 23
41. 43. 38. IN CLR: 38 0 16 0 o} 0.0 0.0 0. 209. 0. 0. 16 23
NET CLR: 17 o 0 0 63.1 3.1 0. 47. a. 0. 17 ¢}
12/23/76 SFO AKL 377. 430. 250. FLT TOT: 134 0 22 0 0 7.8 .6 0. a1. 0. 0. 121 13
1. 37. -35. IN CLR: 112 o 21 0 0 0.0 0.0 0. 94, 0. Q. 299 13
NGT CLR: 22 0 1 0 0 47.3 3.4 0. 18. 0. 0. 22 0
12/23/76 AKL SYD 419. 432. 312. FLT TOT: 23 0 0 0 0 2.4 . 0 0. 0. 0. 13 10
-36. -34. -37. IN CLR: 21 0 0 0 0 0.0 0.0 0 0. 0. 0. IR 10
NGT CLR: 2 0 0 0 0 27 .1 1.5 0 0. 0. Q. 2 0
12/24/76 SYD AKL 399. 410. 284. FLT TOT: 12 0 6 0 0 4.9 .3 0. 179. 0. 0. 8 4
-36. -3%5. -37. IN CLR: 10 o} 6 0 0 0.0 0.0 0. 179, 0. 0. 6 4
NOT CLR: 2 0 0 0 0 29.6 2.0 0. 0. 0. 0. 2 0

g XIANdddv
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90T

IM/ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OB3ER. AVERAGES FOR THE FLIGHT TREGPG. STRATO.
ALAT EXTN EXTS CLD PDS ©2Z H2G HZ2S %#T1C PATCHES PDS (o¥4 RH H20 N N

(N533PA)
12729776 HNL DFW 421. 430. 314, FLT T6T: &7 0 44 53 o] .0 o] 0 137. 46, 15. 20 47
31. 35. 22. IN CLR: 66 0 43 53 0 0.0 0.0 0 138. 46. 15. 19 47
NOT CLR: 1 o} 1 0 0 . 8 1.0 0 63. 0. 0. 1 0
12/29/76 DFW JFK 388. 410. 240. FLT TOT: 22 o 14 17 0 0.0 0.0 0. 492. 23. 19. 4 18
37. 39. 33. IN CLR: 22 o 14 17 0 0.0 0.0 0. 492 23. 19, 4 18
NO&T CLR: ¢} ¢} o] 0 0 0.0 0.0 0. 0 0. 0 0 0
12/29/76 JFK SFO 416. 434. 316, FLT TOT: 54 0 Q 0 Q 3 A 0 o} 0. 0 1 53
41. 43, 38. IN CLR: 53 0 0 0 0 0.0 0.0 o} 0 . 0. 0 0 53
NOT CLR: 1 0 0 0 ¢] 17.3 3.0 0 0 0. 0 1 0
12/30/76 SFO AKL 379. 414, 259, FLT TOT: 14% 0 97 115 3 12.1 .7 0 63. 54. 35. 140 5
1. 37. -36, IN CLR: 102 0O 568 79 1 0.0 0.0 0 73. 48. 32. 97 S
NGT CLR: 43 0 29 38 2 40.7 2.4 0 39. 68. 41. 43 0
12/30/76 AKL SYD 417, 430. 201, FLT TOT: 28 0 15 21 1 0.0 0.0 0 314, 47, 18. 18 10
-36. -34. -37. IN CLR: 28 o 15 21 1 0.0 0.0 o} 314. 47, 18, 18 10
NOGT CLR: 0 0 0 ¢} 0 0.0 0.0 0 0 0 0. 0 0
12/31/76 SYD AKL 362. 371. 207. FLT TOT: 24 0 18 20 4 0.0 0.0 0 175. 65. 35. 24 0
-36., -34, -37. IN CLR: 24 0 186 20 4 0.0 0.0 o} 175. 65. 35. 24 0
NG&T CLR: 0 0 0 ¢} 0 0.0 0.0 0 0 0 0. ¢} 0
12/31/76 AKL SFO 385. 412. 197, FLT TOT: 131 o 14 18 o} 8.3 .4 0. 80. 72, 71, 121 10
2. 37. -36, IN CLR: 106 o 13 18 0 0.0 0.0 0. 80, 71. 71, 96 10
NGT CLR: 25 o} 1 1 0 43.2 2.1 0. 82. Q6. 78. 25 0

d XIANHEddVY



LOT

IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER ©F OBSER. AVERAGES FGR THE FLIGHT TREPC. STRATO.

ALAT EXTN EXTS CLD PD5 ©Z H20 H2S  ZTIC PATCHES  PDS 8Z RH Hzo N N

(N533PA)
1/ 1/77 SFO AKL 386. 410. 270. FLT T6T: 140 O 91 115 36 5.4 4 0 64. 71. 40. 133 7
1. 37, -36. IN CLR: 122 0O 80 100 24 0.0 0.0 © 70. 7. 39. 115 7
NOT CLR: 18 o] 11 15 12 42.0 3. 3 s] 24 . 99, 44, 18 0
1/ 1/77 AKL SYD 416. 487. 276. FLT ToT: 17 O 5 0 O 0.0 0.0 O, 176 0 0. 17 0
-36, -34. -37. IN CLR: 17 O 5 0 0O 0.0 0.0 O. 176. 0 0. 17 0
N6T CLR: ©O © ©0 0O O 0.0 0.0 0. 0. 0 0. ) 0
1/ 2/77 SYD SFO 400. 410. 330. FLT TeéT: 70 O 45 0O O 2.0 2 0 94, 0 0. 57 13
12. 36. -33. IN CLR: 66 0 42 0 0 0.0 0.0 O 99, 0 0. 53 13
NST CLR: 4 O 3 O O 34.2 3.3 0 23, 0 0. 4 o

(VH-ERFE)
1/ 1777 SYD MNL 340, 351. 253. FLT TeT: 75 © ©O O O 257 2.1 O 0 0. 0 75 0
-11. 13, -83. IN CLR: 28 0 © O 0 0.0 0.0 O o 0. 0 29 s,
NOT CLR: 46 © O O © 41.8 3.4 O 0 0. 0 46 0
1/ 1/77 MNL HKG 341. 350. 283, FLT Te&T: 11 0 O O © 5 2 0 0 0 0 11 0
18, 21, 16. IN CLR: 10 0 O Q O 0.0 0.0 O 0 0 0 10 0
Ne&T CLR: i 0o o0 0 © 5.5 2.0 O 0 0 0 1 0
1/ 1/77 HKG MNL 318. 330. 257. FLT TOT: 8 0 0 0 © 3.8 1.1 o0 0. 0 0 3 0
19. 21. 17. IN CLR: 8 0O 0O 0 0 0.0 0.0 0 0. 0 o 6 0
NOT CLR: 2 0 ©0 0 ©0 15.3 4.5 O 0. 0 o 2 0
1/ 1/77 MNL SYD 347. 396. 221. FLT T®T: 76 0O O O O 22.1 2.0 O. 0. 0 0. 76 )
-10. 13. -38. IN CLR: 36 O O 0O O 0.0 0.0 O, 0. 0 0. 36 )
NOT CLR: 40 ©O © ©O O 42.0 3.8 O, 0. 0 0. 40 )
1/ 2/77 SYD CHC 301. 330. 257. FLT T9T: 1¢ ©O0 ©O O O 25.3 2.5 O. 0 0 0. 19 o)
-39, -35. -42. IN CLR: 10 0O O O O 0.0 0.0 0. 0 0 0. 10 0
NOT CLR: © ©0 ©0 ©0 O 53.3 5.2 O. ) 0 0. g )
1/ 2/77 CHC SYD 367. 390. 286. FLT T®T: 25 0 © O O 14.5 1.2 O 0. 0 0. 25 0
-39, -35, -43, IN CLR: 18 O ©O ©O O 0.0 0.0 O 0. 0 0. 19 0
NOT CLR: -6 O © ©O O 60.3 4.8 0 0. o 0. 6 )
1/ 4/77 SYD MNL 337. 351. 257. FLT T8T: 72 O O O O 0.0 0.0 O 0. 0 0 72 0
-11. 13. -33. IN CLR: 72 0 © D0 O 0.0 0.0 © 0. 0 0 72 0
NGT CLR: © © © ©O © 0.0 0.0 © 0. 0 0 0 )
1/ 4/77 MNL HKG 334, 350. 252. FLT TOT: 12 0 © O 0O 0.0 0.0 © 0. 0 0 12 0
19, 21. 16. IN CLR: 12 ©0o 0 ©0 O 0.0 0.0 O 0. 0 0 12 0
NOT CLR: ©O ©O O ©0 O 0.0 0.0 O 0. 0 0 0 0
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o1t

IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBS3ER. AVERAGES FOR THE FLIGHT TROPG. STRATO.
ALAT EXTN EXTS CLD PDBS 0Z H20 H2S ZTIC PATCHES PBS az RH H20 N N

(N533PA)
1721777 JFK HND 381. 410. 277. FLT TOQT: 148 148 94 123 0 .3 .0 .1785E+03 472. 24. 14. 14 134
S4. 65. 37. IN CLR: 145 145 93 122 0 0.0 0.0 .430E+00 475. 23. 14. " 134
NOT CLR: 3 3 1 1 o} 13.1 1.7 .863E+04 183, 85. 27. 3 0
1/22/77 HND LAX 407. 430. 217. FLT TGT: 94 94 61 78 o 0.0 0.0 .269E+071 413. 13. 16. 2 92
37. 39. 35. IN CLR: 94 94 61 78 0 0.0 0.0 .269E+01 413, 13. 16. 2 Q2
NOT CLR: 0 0 0 o] 0 0.0 0.0 0. 0. 0. 0. 0 0
1/22/77 LAX HND 388. 410, 209. FLT TeT: 116 116 77 97 3 2.3 .2 .380E+04 550. 27. 15. Q 107
47. 55. 35. IN CLR: 110 110 73 92 1 0.0 0.0 . 222E+02 576. 24. 15. 9 101
NOT CLR: 6 6 4 5 2 45.3 3.2 .751E+05 75, 94. 13 0 6
1/23/77 HND JFK 388. 410, 269. FLT TOT: 129 129 83 106 0 . 0 .169E+01 490. 13, 14. 4 125
51. 60. 36. IN CLR: 128 128 83 105 0 0.0 0.0 . 170E+01 490, 12. 13. 3 125
NOT CLR: 1 1 0 1 0 18.8 3.0 a. 0. 28. 39. 1 0
1/25/77 JFK BAH 389, 411, 283. FLT TOGT: 120 120 37 100 7 14.86 4 .287E+05 302. 41, 14, 30 80
40. ds6. 27. IN CLR: 88 98 34 82 0 0.0 0.0 .486E+02 324. 31, 14. 8 a0
NGT CLR: 22 22 3 18 7 79.8 2.1 .156E+06 61. 85. 14. _2 0
1/26/77 BAH JFK 358. 429. 200. FLT TOT: 157 157 0 128 1N 13.8 .7 .480E+05 0 44, 33. 82 g5
46, 57. 27. IN CLR: 120 120 o 97 4 0.0 0.0 . 69C9E+03 0 35. 27, 28 Q2
NOT CLR: 37 37 o 31 7 58.6 3.0 .201E+086 o] 71. 50. 34 3
1/28/77 JFK HND 382. 430, 206. FLT TOT: 134 134 0 113 0 0.0 0.0 . 384E+01 Q 18. 17. 15 119
84, 62. 37. IN CLR: 134 134 0 113 0 0.0 0.0 . 384E+01 g 18. 17. 15 119
NOT CLR: 0 0 0 0 0 0.0 0.0 o} o 0. 0. 0 0
17/29/77 HND LAX 401. 4830. 201. FLT TOgT: 100 100 58 84 0 .0 .0 . 105E+02 381, 15. 18. 15 85
38. 40. 34, IN CLR: 99 99 58 83 0 0.0 0.0 . 106E+02 383, 15, 18. 15 84
NOT CLR: 1 1 1 1 0 4 1.0 0. 253 14. 17. o} 1

(VH-EBE}
1/18/77 SYD SIN 354. 3%90. 260. FLT TOT: 76 76 30 0 o} 14.5 1.1 .481E+05 46, 0. ‘0 76 0
-17. 1. -33. IN CLR: 54 54 34 0 0 0.0 0.0 .820E+01 55. 0. 0 54 0
NOT CLR: 22 22 16 0 0 50.0 3.7 . 166E+06 27. a. 0 22 0
1/18/77 KUL BAH 338. 350. 222. FLT TOGT: 79 79 49 0 0 0.0 0.0 .142E+02 58, 0. 0 79 0
12, 25. 3. IN CLR: 79 79 49 0 0 0.0 0.0 . 142E+02 58, 0. 0 79 o]
NOT CLR: 0 o] Q o] 0 0.0 0.0 0. 0 0. 0 0 o}
1/20/77 BAH FRA 337, 351, 277. FLT TOT: 863 63 41 0 0 7.0 .6 .781E+05 162, 0 0. 21 42
38. 49. 27. IN CLR: 54 54 35 0 Q 0.0 0.0 .B636E+02 178. 0 0. 13 41
NOT CLR: e Q 6 ] 0 49.3 4.3 .546E+06 70. o} 0. 8 1

d XTANHdAY



11T

IM/ID/1Y

(VH-EBE)

1/20/77

1/20/77

1/21/77

1/21/77

1/21/77

1/21/77

1/22/77

1/23/77

1/23/77

1/24/77

1/24/77

DEP-

FRA

AMS

ATH

BAH

SIN

SYD

MEL

PER

BOM

LHR

BOM

ARR

LHR

ATH

BAH

SIN

SYD

MEL

SYD

BOM

LHR

BOM

PER

AVFL
ALAT

240,
51.

306.

288.
32.

317.

308.
-17.

319.
-36.

345.
-36.

331.
35.

340.
32.

324.
-8,

EXHI
EXTN

240.
52.

331.
52.

290.
36.

331.

331.
-0.

351.
-35.

371.
-35.

351.
18.

350.
St.

371.
38.

340.

18,

EXLO
EXTS

240,

199,
39.

227.
27.

287,

199.
-34.

195.
-37.

284.
-37.

345,

253,
19.

330.
21.

194.
-31.

FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NGT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TST !
CLR:
CLR:

NUMBER ©F OBS3ER.

CLD PDS 0Z H20O

26
17
Q

34

34
0

22

0w

107
31

50

79

15

=N
OWN ouwy O~NN

WOoOw

ONDN OoOwWww

Oob

71
22
33
29

45
39

leNeoRe] leNeoNe] [eRoNe] [eNeN o] OO0 [eNeoNe] loNeRe; leRoRe] [oRoRe] 000

loNoNe)

H2S

o000 [eNoNe] OO0

[eNeRe] loNeNe] oo

[eNeoNe] QOO0 [eXeRe) [eNoNe]

[eNeoRe]

AVERAGES FOGR THE FLIGHT
%T1C PATCHES

59.

0.
59.
12.

0.
36.

27.
68.
13.

45,

[oNoNe]
[oNeoRe]

loNoNe]
loNoNe/ U o~

leNoNe]
(ol eRe]

-0
®ON

00

~NO~N MON

RO h

—_

wow

~NO W

N o

W o

—_

[oNeNe] oo
~NO N gOW oReNe) OO~ ~N O~

[eNoRe; N O

[oReNe]
000

wWwo-
o b wLonm o u

0o

[oRoRe)

PDS

. B42E+06
. 342E+06

. 237E+05
. 108E+03
. 683E+05

. 748E+02
. 748E+02

. 964E+02
.212E+02
. 899E+03

.381E+05
. 980E+01
. 156E+06

,461E+01
.461E+01

. 131E+02
.131E+02

.201E+06
. 123E+02
.492E+0€6

. 318E+05
. 178E+03
. 109E+06

. 107E+05
.451E+03
. 860E+05

.422E+05
. 230E+02
.211E+06

RH

[oNoNe] [eNeNe] [eRoNe] [oRoNe leNeoNel jeNeRe] O0O0 [oNeRe] OO0 [oNoNe]

[eNeRe]

[oNeoNe] [eNoNe/ leReoNe) [eNeRe] leRoNe; jeRoNe) [eRoXe] [oRoNe)

e NeRe]

22
13

96
65
31

42
36
75

15

STRATO.

[eNoRe] coo OO0Oo e RoNe] O0O0 [eNeoNe) [oNoNe] 00

oO—-

o000 O ®o®

g XIANHddY



AN)

IM/ID/1Y

(VH-EBE)

1/25/77

1/27/77

1/27/77

1/27/77

1/28/77

1/28/77

1/29/77

1/29/77

1/30/77

1/30/77

1/80/77

DEP -

PER

MEL

PER

MRU

JNB

MRU

PER

MEL

SYD

BKK

ARR

SYD

PER

MRU

JNB

MRU

PER

MEL

SYD

SIN

BKK

BAH

AVFL
ALAT

356.
-34.

348.
-35.

267.
-23.

304.
-24.

324.
-22.

314.
-28,

359.
-35.

313.
-35.

340.
-17.

341.

308.
19,

EXHI
EXTN

371.
-33.

350.
-33.

267.
-21.

310.
-21.

330.
-21.

321.
-21.

370.
-33.

370.
-34.

351.

350.
12.

310.
24,

EXLO
EXTS

189,
-35.

279.
-38.

266 .
-25.

193.
-26.

204.
-24.

245,
-32.

201.
-38.

220.
-37.

214.
-33.

267.

249,
14,

FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT

FLT

NOT

TOT:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

‘TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TAET !
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

36
36
0

36
36
0

14
14

36
36
¢]

36
36
0

TN~

18
18
0

16
16
0

9
9
0

15
12
3

14
Q
S

38

O @ @

N -

27

=N
L O o NARA

NUMBER OF OBSER.
cLD PDS OZ H20

OO0 o000 [eNeNe) 000 [eRoNe) OO0 leReoNe]

[eReoNe]

[eNeoNe]

[eNeNo] [eRoRea]

H2S

[eNoRe] [eNoNe] [eNeoXe) [oRoNe) [eRoNe) [eReoRe] OO0 o000

[eNeNe]

coo [eReoRe]

AVERAGES FOR THE FLIGHT
%T1C PATCHES

[eNoRe] 00O [eNeoN e
O0O0 OO0 [oReNe]

©Wow

Wo® WO

- ON

OWOow

[eNoNe]

OO ®

g O

hOQ
MO W

o000 O00

oo
[eNoNe]

[eNoRe] [AR el hO—
Wow [{JR e IRN] 0O0o0 ® OO0 hO-—- cou

©0woow

[eNeoRe]

000

PDS

. 720E+01
. 720E+01

.117E+02
.117E+02

. 872E+01
. 872E+01

. 124E+06
.652E+01
. 338BE+06

. 184E+05
. 112E+02
. 552E+05

.301E+03
. 103E+02
.473E+04

. 109E+02
. 108E+02

. 140E+0B6
,627E+03
. 195E+06

. 366E+05
. 908E+01
. 194E+06

. 36SE+05
. 520E+02
. 138E+06

. 302E+05
. 754E+01
.219E+06

az

129.
129.
0.

84,
84 .
0.

76.
76.

RH

[eNeRe)

[eNeNel

[eNeReo

loReoNe]

cC OO leNeoRe) leNeoNe) loeNoNe/ [oNaNe]

[oNeoNe) loNoNe/

H20

[oNeoNo] [oNoNe]

[eRoNe]

[oNeoNe/

000

[eNeoN o] 000

O0O0 OO0

O0o0 000

TROPO.

N

36

69’

13

15

58
50

STRATO,

00

00O ©0O0O0

o000 OO0 OO0O0

OO0 000 OOO ©OOO O0O0O0

g XTANHdd¥



€1T

IM/1D/1Y DEP-ARR AVFL EXHI EXLG NUMBER OF OBSER.
ALAT EXTN EXTS CLD PDS 0Z H20

{(VH-EBE)
1/31/77 BAH FRA 328. 850. 233, FLT TOT: 68 66 37 0
38. 50. 27. IN CLR: 60 860 34 0
NOT CLR: 8 6 3 0
1/3t/77 FRA BAH 288. 282. 239. FLT TOT: 42 42 24 0
35, 45. 27, IN CLR: 34 34 19 0
NGT CLR: a 8 5 o]

H2S

[oNoNe]

[sRoRe]

AVERAGES FOR THE FLIGHT

%T1C PATCHES PDS oz
2.1 .4 .786E+04 154,
0.0 0.0 .313E+02 1864,

22.6 4.5 .862E+05 40,
9.7 . B .351E+05  S52.
0.0 0.0 .324E+02 52.

51.0 3.0 . 184E+06 52.
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PiT

IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROPO. STRATO.
ALAT EXTN EXTS CLD PDS 02 H20 H2S ZT1C PATCHES PDS oz RH H2@ N N

(VH-EBE)
2/ 1/77 BAH BKK 327, 331, 261. FLT TOT: 62 62 40 0 0.0 0.0 L772E+01  42. 0. 0. 62 0
19, 25, 14. IN CLR: 82 62 40 o ¢} G.0 0.0 L 772E+01 42, 0. o. 62 0
N&T CLR: 0 0 0 0 0 0.0 0.0 0 0. a. Q. o o
2/ 1/77 SIN 8SYD 322. 351. 287. FLT TOT: 73 73 24 0 0 2.4 .5 .618E+04 63, 0. o. 73 o
-17. -0. -33. IN CLR: 865 65 24 0 8] 0.0 0.0 .562E+02 ©63. 0. 0. 85 0
NOT CLR: 8 8 ¢} 0 0 21.7 4.5 . B5QE+05 0. 0. 0. 8 0
2/ 2/77 MEL PER 383. 390. 291, FLT ToT: 35 35 12 0 0 .7 . 3 .8515E+04 79. c. 0. 35 0
-35. -33. -38. IN CLR: 34 34 12 0 0 0.0 0.0 .B684E+01 79, 0. 0. 34 0
NOT CLR: 1 1 0 0 0 23.9 10.0 . 180E+06 0. 0. 0. 1 Q
2/ 4/77 MRU PER 344, 370, 238. FLT TOT: 68 68 4 ¢} Q 3.5 . 3 .188E+05 70, 0. 0. 68 0
-28. -21. -32. IN CLR: 862 62 4 0 o} 0.0 0.0 .621E+01  70. 0. 0. 62 0
NOT CLR: 6 6 o 0 0 39.3 3.0 . 180E+06 0. 0. 0. 6 0
2/ 6/77 SYD AKL 323. 330. 248. FLT TOT: 23 23 186 0 o] 3.4 7 .139E+05 65. 0. 0. 23 0
-36. -34. -37. IN CLR: 18 18 14 0 0 0.0 0.0 .181E+02 69. 0. 0. 18 o}
N&T CLR: S5 5 2 o] G 15.6 3.0 .B37E+05 43, 0. 0. 0
2/ 6/77 AKL SYD 308. 310. 272. FLT TO0T: 24 24 16 0 0 11.8 1.1 .181E+06 860, 0. 0. 24 0
-36. -34. -37. IN CLR: 18 18 10 0 0 0.0 ag.0 .565E+02 65, 0. 0. 18 o
NOT CLR: 6 6 6 o} 0 47 .1 4.5 .B02E+06 52, 0. 0. 0
2/11/77 SYD NAN 326. 330. 250. FLT TGT: 29 29 17 0 0 12.9 1.6 . 323E+05 33, 0 0. 29 0
-27. -19. -33. IN CLR: 23 28 14 0 0 0.0 0.0 .411E+02 62, ¢} a. 23 0
NET CLR: 6 6 3 Q 0 62.5 7.5 . 156E+06 12, 0 0. 6 0
2/11/77 NAN HNL 357. 371, 2%54. FLT T9T: S8 59 36 o] o} 4.9 .S . 336E+05 32. 0 0. 59 0
1. 18. ~16. IN CLR: 50 50 30 0 0 0.0 0.0 . 182E+02 35. 0 0. 50 0
NOT CLR: 9 9 6 0 0 32.4 3.4 .220E+06 18. 0 0. Q9 o}
2/11/77 HNL SFO 368, 371. 295. FLT TOT: 41 41 26 0 o 49,1 2.1 . 244E+06 66. 0. 0. 41 o]
30. 38. 22. IN CLR: 14 14 9 0 0 0.0 0.0 ,706E+01 102, 0. , 0. 14 0
NOT CLR: 27 27 17 0 0 74.86 3.2 .371E+06 47, Q. 0. 27 0
2/12/77 SFO HNL 348. 350, 270. FLT TOT: 51 51 33 0 0 34.4 2.3 .285E+06 55. 0. 0. 51 0
30, 37. 22, IN CLR: 23 23 13 0 o} 0.0 0.0 .241E+02 81, 0. 0. 23 o
NoT CLR: 28 28 20 0 0 82.7 4.1 .520E+06 39. 0. 0. 28 0
2/12/77 HNL NAN 336. 350. 220. FLT T9T: B¢ 58 37 0 0 1.8 .2 .984E+04 27, 0. o 59 0
1. 19, -17. IN CLR: &S5 5% 35 0 0 0.0 0.0 L977E+01 27, 0. 0 5% 0
NOT CLR: 4 4 2 0 0 27 .1 3.3 . 145E+06 14, 0. ¢} 4 0]
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IM/ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROGPG. STRATO.
ALAT EXTN EXTS CLD PD5 02 H20 H2s  %TIC PATCHES PD5 ez RH H2o N N

(VH-EBE)
2/16/77 MEL SYD 335. 370. 271. FLT TOT: 5 5 3 o o 0.0 0.0 .642E+01 37. 0. 0. o} 0
-36. -35. -36. IN CLR: 5 5 3 0 0O 0.0 0.0 .B42E+01 37, 0. 0. 0 o}
NET CLR: 0 o o o) o) 0.0 0.0 0. 0. 0. 0. o} 0
2/16/77 SYD MEL 320, 350. 227. FLT TOT: 6 6 2 o o) 0.0 0.0 .535E+01 61 a. 0. o o
-36. -35. -37. IN CLR: 6 6 2 0 © 0.0 0.0 .535E+01 61, c. o. 0 0
NET CLR: o 0 0o 0o o 0.0 0.0 O, 0. 0. 0, 0 0
2/16/77 MEL PER 382, 390, 244. FLT T@T: 35 385 23 0 © 0.0 0.0 .103E+02 90. 0. 0. o} o)
-35. -33. -38. IN CLR: 35 35 23 O O 0.0 0.0 .103E+02 90, 0. 0. 0 o
NEGT CLR: o 0 0 © 0 0.0 0.0 0, 0. 0. 0. 0 o
2/17/77 PER MRU 331, 381. 227. FLT TO6T: 69 69 46 0 o) 0.0 0.0 .630E+01 53, 0. 0. 0 o}
-28. -21. -32. IN CLR: 869 69 486 ) 0 0.0 0.0 .B30E+01 53, 0. 0. o} 0
NOT CLR: o 0 ©0o o0 o 6.0 0.0 O. 0. 0. 0. 0 o}
2/17/77 MRU JNB 309. 310, 272. FLT TOT: 30 30 1@ o 0 .0 o . 744E+02 48, 0. 0. o} 0
-24. -21., -26. IN CLR: 28 29 18 O © 0.0 0.0 .117E+02 43. o. 0. o} o}
NST CLR: i 1 o) 0 0 1.2 3.0 . 188E+04 0. 0. 0. 0 o
2/18/77 JNB MRU 338. 370. 255, FLT T6T: 35 35 23 O 0 1.3 .2 .147E+03 48. 0. 0. 0 o}
-24. -2t. -26. IN CLR: 33 33 21 o 0 0.0 0.0 .870E+01 48, o, 0, 0 0
NEeT CLR: 2 2 2 o 0 22.4 4.0 .244E+04 60, 0. 0. o} 0
2/18/77 MRU PER 360. 380, 218, FLT T6T: 67 67 48 o 0 0.0 0.0 .429E+01 50. 0. 0. o o
-28. -21. -32, IN CLR: 867 67 43 0 0 0.0 0.0 .429E+01 50. 0. 0. o} 0
N&T CLR: 0 0 c 0 O 0.0 0.0 0. 0. 0. 0. o) 0
2/19/77 PER MEL 362. 371. 261. FLT TeT: 30 30 18 O O .5 o .267E+02 92, 0. 0. o] o}
-35. -33. -38. IN CLR: 29 29 18 0 0 6.0 0.0 .265E+02 94, 0. 0. 0 o]
NOT CLR: 1 1 1 o o 16.1 2.0 .310E+02 66. 0. 0. o] 0
2/19/77 MEL SYD 311. 330. 259. FLT TOT: 5 5 3 © o 0.0 0.0 O 52, 0. 0. o o}
-36. -34. -37. IN CLR: 5 5 3 0 O 0.0 0.0 0. 52, 0. o. o] 0
NET CLR: c o0 o o0 o 0.0 0.0 0. 0. 0. 0. o o}
2/19/77 SYD NAN 324, 331. 218. FLT ToT: 35 35 23 0 0 3.0 .8 .450E+04 68. 0. 0. o} 0
-26. -19. -33. IN CLR: 30 30 20 o o© 0.0 0.0 .172E+02 75. 0. 0. 0 0
NOT CLR: 5 5 3 o] 0 21.2 5.8 .314E+05 17. 0. 0. 0 o}
2/19/77 NAN HNL 384. 371. 256. FLT ToT: 61 61 38 o o0 1.7 .3 .545E+04 24. 0. 0. 0 o}
2. 20. -16. IN CLR: 57 57 35 0 0 0.0 0.0 .286E+01 24, 0. 0. o) o
NEGT CLR: 4 4 3 0 0 26.0 4.0 .830E+05 25. 0. 0. 0 0
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IM/1B/1Y

(VH-EBE)
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2/22/77

2/22/77
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35.

EXHI
EXTN

390.
36.

350.
37.

350.
19.

351.
-19.

3%51.
-35.

390.
-0.

3%50.
12.

349,
35.

349.

3%50.
42.

330.
36.

EXLO
EXTS

269,
22.

252,
22.

248,
-17.

213.
-34.

282,
-37.

265,
-37.

267.

252.
15.

294 .
34,

265.
38.

265,
34,

FLT
NaT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NaT
FLT
NOT
FLT
NOT
FLY

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TaT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PD5
43 43
43 43

0 o
49 49
48 48

1 1
60 60
54 54

6 51
41 41
19 19
22 22

5 3

3 3

2 2
73 73
48 48
25 25
15 15
13 13

2 2
73 73
45 45
28 28
35 35
33 33

2 2
14 14

2 2
12 12
33 33
26 26

7 7

0z H20

27
27
0

15
15
0

38
34
4

24
10
14

2
1
1

47
32
15

Q
8
1

39
21
18

[oNeNe)

[eNeN o]

[oNoNe] leRoRe) [oReNe] OO0O [eRoN o] leNoRe] [eNeRe]

[oReoNe] OO

H2s

[eNeoRe] [eNeoNe] [eNeNeo] loNeNe] [eReoXe; [oNoNe) [eNeXNe] QOO loReoXNe) [sReNe

OO0

AVERAGES FOR THE FLIGHT
ZTIC PATCHES

22.
41.
20.
50.
23.

68.

18.
14.

37.

[eNoNe/
COOoO

O bR eNe)

® O W aow

adoum Tdoug

CO0C ALAO® LOW

DO @

-0

—_

I\)OI\) gaonN ®OoWw gon [eNoNe]
0o, aoo woo aonN [} RO R ¢)] aonN OoCOoON [oNeNe/

ooh

Wow

oOOoON

PD3

. 535E+01
. DBB5E+01

.121E+05
.251E+02
. 593E+06

.360E+04
.831E+01
. 360E+05

. 202E+086
.S11E+01
,377E+06

.SB31E+0S
. 133E+06

. 173E+06
. 106E+02
. S06E+06

. 280E+03
. 352E+02
. 187E+04

.101E+06
. 117E+03
. 262E+06

.810E+0Q4
. 203E+02
. 142E+06

. 166E+06
. 323E+02
. 183E+086

. 253E+05
.771E+02
.118E+086

gz

148,
152.
64 .

57.

99,
1098.

55.

RH

OO0 OO0

[eNoNe]

[eNeNe/

OO0

leNoRe] leReRo]

o000 [eNeoNe]

[eRoNe] leNoN o)

H20

OO0 OO0

[eReNe]

[eReNe]

[vRoNe)

[sNeNe/ [eNeoNe]

o000 joRoNe)

[oNeoNa R oNoNe]

TROPO.

N

[eReoRe) [oNeNe] e NeoRol [oNoNe)

[eNeN e loRoNe] [oReNe) loNeNe/

leReoNe] loReoNel

[eRoNe]

STRATO.

N

00 OO0 ©OO OO0

o0 O0O0 00 ©OO0O0 OO0 OO0O0o

[eNoRe

g XIANHddv



8TT

IM/ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBS3ER, AVERAGES FGR THE FLIGHT TROPG. STRATO.
ALAT EXTN EXTS CLD PD5S 0OZ H2Q H2S #TIC PATCHES PDS oz RH H20 N N

(VH~EBE)
2/23/77 THR BKK 339. 370, 260. FLT TOT: 56 56 33 0 Q 20.7 1. .643E+05 48. 0. Q. o] 0
25. 34. 15, IN CLR: 37 37 22 0 0 0.0 0.0 .623E+03 45, 0. 0. o] 0
NaT CLR: 19 19 1 0 o] 61.1 3.1 . 188E+06 53. 0. Q. o] 0
2/23/77 BKK SIN 283. 290. 202, FLT TOT: 15 15 e Q o} 0.0 0.0 .615E+01 24, 0. a. o] o
7. 12. 2, IN CLR: 1% 15 9 0 0 0.0 0.0 .615E+01 24, o 0. 0 0
NGT CLR: 0 0 o} o] Q 0.0 0.0 0 Q. 0. 0. 0 0
2/24/77 SIN MEL 314, 3%50. 235. FLT TOT: 7% 75 49 a 0 11.4 . B . 342E+05 44, 0. 0. (o] o
-20. -0. -37. IN CLR: 58 58 37 o 0 0.0 0.0 . 180E+02 53. 0. G. o] 0
NGT CLR: 17 17 12 o] 0 50.3 2.5 .151E+06 16, 0. 0. o] o}

(N533PA)
2/ 2777 JFK SFO 421. 430. 196. FLT TAT: 55 55 0 45 1 0.0 0.0 . 134E+02 0. 23. 22 3 S2
43. 45. 38, IN CLR: &% 55 0 45 1 0.0 0.0 . 134E£+02 c. 238 22 3 52
NGT CLR: Q 0 0 0 o} 0.0 0.0 0. 0. 0 s/ 0 0
2/ 3/77 AKL SYD 386. 390. 326. FLT TOT: 27 27 o 22 5 .2 1 .6135E+Q0 0. Q0. 28, 27 0
-36. -34. -37. IN CLR: 26 28 o 21 4 0.0 0.0 . 638E+00 0. 90. 28. 26 0
NOT CLR: 1 1 0 1 1 6.3 3.0 0. 0. 100. 26, 1 0
2/ 4/77 SYD AKL 396. 410. 213. FLT TOT: 25 25 o 20 8 1.3 .2 . 127E+04 0. 980. 85, 17 8
-36. =34, -37. IN CLR: 22 22 o 18 8 0.0 0.0 0. o. 91. 22. 14 8
NOT CLR: 3 3 o} 2 o) 10.86 2.0 . 106E+05 0. 88, B49. 3 0
2/ 4777 AKL SF@ 377. 410. 278, FLT TOT: 125 125 0 104 7 11.4 6 .518E+05 0. 44, 55, 118 10
1. 36. -36. IN CLR: 101 101 0 84 0 0.0 0.0 . 338E+02 0. 34. 38. 91 10
NGT CLR: 24 24 o 20 7 59.3 3.0 . 270E+06 0. 87, 12%5. 24 0
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(N533PA)
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0cT

IM/1ID/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROPS. STRATO.
ALAT EXTN EXTS CLD PDS5 0©Z H20 H2S ZTIC PATCHES PDS oz RH H20 N N

(N533PA)
3/30/77 JFK SFG 347. 350, 227. FLT TOT: S8 S8 0 48 2 . .0 .690E+01 0 28, 22 0 0
43. 45. 38. IN CLR: 57 57 0 47 2 0.0 0.0 . 702E+01 o} 27 21 ¢ ]
NET CLR: 1 1 0 1 0 5.1 2.0 0. 0 56 68 ¢} 0
3/31/77 SFO AKL 383. 380. 263. FLT TOT: 18 18 0 14 13 13.7 2.2 .530E+05 0. 100. 538 0 0
-3. 37. -9. IN CLR: 10 10 0 7 6 0.0 0.0 . 832E+02 0 29, 52 0 0
NOT CLR: 8 8 0 7 7 30.7 4.9 .118E+06 0. 100. 54 o} 0
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IM/ID/TY

(N533PA)
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TOT:
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CLR:
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NUMBER OF OBS3ER.
CLD PD5 ©Z H20 H2S

19 0 0 0
19 o] 0 0 0

] 0 0 o} Q
151 0 ¢} 0 0
150 0 o} 0 0

1 0 o 0 0
100 0] 0 o o
a1 0 0 0 0

9 0 0 0 0
117 0 0 o} o}
115 0 0 0 0

2 0 0 o 0
131 0 0 0 0
125 o] 0 0 0

6 0 ¢} 0 o}
a7 0 Q o] 0
87 (o] 0 o] 6]
30 0 0 0 0
29 0 0 0 0
76 0 0 0 0
23 0 0 0 o
144 o] 0 0 0
133 0 0 0 0
11 0 o Q ]
26 0 0 0 0
57 0 0 0 0
3@ 0 0 0 0
122 0 0 (o] 0
104 o 0 0 0
18 0 0 0 0
127 Q ¢} 0 0
102 0 0 0 0
25 o) 0 0 0
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IM/ID/1Y

(N533PA)

4/13/77

4/14/77

4/14/77

4/15/77

4/16/77

4s17/77

4/17/77

4/18/77
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HND

LAX

HND

JFK

GlG

JFK

HND

LAX

HND

JFK

HND

AVFL
ALAT

386.
54,

367.
41,

387.

377.
52.

368.

388,

383,

403.
46,

395.
39,

374,
S1.

378.
53.

EXHI
EXTN

431.
865.

370.
45.

390.

410,
60.

371.
39,

430,

431,
64,

414,

432,
43,

390.
59.

411,
61.

EXLO
EXTS

264 .
37.

205.
35.

286.
35.

270.
36.

291,
-21.

235.
-22.

281.
37.

210,
35.

200,
35.

278.

276.
37.

FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT
NET
FLT
NOT
FLT
IN

NaT
FLT
NGT
FLT
NET
FLT
NOT
FLT
NOT
FLT

NOT

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER ©F OBSER.

CLD PDS5S 02 H20

147
136
11

[eNeN e
[eNoNe]

a5
77
18

125
101
24

OO0 O©O0Oo
00 OO0oC

130
101
29

94
62
32

[oNeNe] O0O0O OCO 000 OO0

[eNoRe] [eReoNe]

101
63
38

153
142
11

o000 000 OO0 000

OO0 0000

93
89
4

125
83
32

126
a3
33

[eNoNe] [eNeRe) [aNeoXe] [eReNe) [eNeNeo]

124
115

leNeRe} O00 OO0 ©0OO0OO0
OO0 000 OCO o000

[eNoNe)

H2S

[eNeXNe]

(ol = Ne] [oNeoNolNoNoNe

[eRoNe) [eNeNea) OO0 ©OO0O0 [eRoRe] [sReRo]

OO0

AVERAGES FOR THE FLIGHT

%T1C PATCHES PDS 0z
.9 0.
.0 0.0 0.
1.5 2.5 0.
5.5 6 0.
0.0 0.0 0.
29.0 3.3 0.
8.4 3 o, 0
0.0 0.0 0. 0
43.6 1.8 0. 0
6.7 .5 0.
0.0 0.0 0.
29.9 2.2 0.
5.8 .7 0.
0.0 0.0 0.
17.0 1.9 0.
13.6 .9 o] 0.
0.0 0.C 0 0.
36.2 2.3 0 0.
3.8 .2 0 0
0.0 0. ¢ 0 0
53.2 3.5 o) 0
.8 .2 0. 0
0.0 0.0 0. 0
19.5 5.5 0. o]
8.8 .6 o}
0.0 0.0 0
34.3 2.3 o}
13.1 1.0 0
0.0 0.0 0
49.9 3.7 0
1.9 .2 o] o]
c.0 0.0 o ¢}
26.5 2.1 0 0

[oReRe]

[eRoNe]

loNoNe] [oReNe]

coOo leNeoRel

RH

lsNeNe] [oNeXe]

[eNoRe]

[eRoNs] [eNeNe) OO0

[sNoNe

OO 000

[eReNs] leNoNe]

H20

[oReNe]

O0CO0O

[eNeRe/ [eRoNe] jeRoNw)] leNeNe] [eRoNe]

[sNeNe)

[eNoNe] 00 [oNoNe]

TROPO.

N

STRATO.

N

NN
ONN 000 OO m

—_——
—_

d XIANIddvY



IM/ID/1Y

(N533PA)

4/21/77

4/21/77

4/22/77

4/23/77

4/24/77

4/24/77

4/25/77

4/26/77

4/27/77

4,27/77

4/28/77

€CT

DEP-ARR

HND LAX

LAX HND

HND JFK

JFK GIG

GIG JFK

JFK HND

HND JFK

JFK HND

HND LAX

LAX HND

HND JFK

AVFL
ALAT

386,
43,

389.
50.

368.
50.

381.

394.

371,
52.

383.

358,
B51.

374.
40,

375.
45.

361,

52.-

EXHI
EXTN

390.
48.

411,
59.

390,
59.

410.
39.

410,
39.

380.
61.

410.
63.

370.
59.

390.

411.
51.

410.
59.

EXLO
EXTS

295.
35.

298,
35.

200.
36.

271.
-22,

257.
-22.

205.
37.

243.
36,

279.

296.
35,

200.
35.

200,
37.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
TOT:

CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBS3ER.

CLD PD5 0Z H20

[}
@
[eRoNe]
leNoNe]
[oNoNe)

120 0 0 0
111 0 0 0

9 0 0 0
135 0 0 0
113 0 0 0
22 0 0 o}
93 0 0 0
65 0 0 0
28 0 0 0
99 o 0 0
47 0 0 0
52 0 0 0
151 0 o (o}
129 0 0 0
22 0 0 0
134 0 0 0
113 0 0 0
21 0 0 0
146 145 @2 0
128 128 83 0
17 17 9 0
97 97 59 0
75 75 47 0
22 22 12 ¢
116 115 68 0
95 9% 56 o
20 20 12 0
1 84 e}
11 1ty 74 0
1 10 0

H28

[eRoXNe) [eNeRe) [oNeNo] [eNeNe) [eRoXNe]

000 [eNoNe] [eNoRe] [eNoNo]

OO0 o000

AVERAGES FOGR THE FLIGHT

2TIC PATCHES  PDS 62
6 A 0 0
0.0 0.0 O 0
14.6 2.5 0 o)
1.7 2 0 0
0.0 0.0 O 0
22.4 2.2 0 0
4.4 .3 0 0
0.0 0.0 O 0
27.1 1.6 0 0
14.5 .9 0. o)
0.0 0.0 O. 0
48.2 3.0 0. 0
23.7 1.0 oO. 0
0.0 0.0 O. 0
45 .1 1.9 0. 0
6.5 4 0 0
0.0 0.0 O 0
44.8 2.8 o0 G
6.1 4 0 0.
0.0 0.0 @ Q.
39. 1 2.5 0 0.
3.7 .8 .520E+04 345.
0.0 0.0 .874E+03 373.
31.86 2.6 .378E+05 87.
10.0 .2 .131E+05 367.
0.0 0.0 .B59E+03 434.
44 .1 .9 .557E+05 104.
1.2 4 . 253E+05 429.
0.0 0.0 . 604E+03 506,
64.5 2.3 .142E+06 69.
5.8 .3 . 170E+05 521.
0.0 0.0 .350E+02 578.
43.¢ 2.2 .128E+06 99.

RH

[oNeRe] [eRoRe/

[oNeNo]

[eReNe] [oNeNe] [oNoXe) [eNaNe] loNoNe)

[eNeoRe]

OO0 [eRoNe]

H20

[eNoNe) [eRoNe] OO0 leNeRe/ [oNeNe/

[oNeRe]

loNeNe]

OO0 000

[eReoNe] [eNoRe]

TRCGPO.

N

STRATO.

N

32
32
0

94
94
0

a1

[eXaNe]

(O B¢ ] [oNoNe]

100
99

d XIANHddv



cT

IM/ID/1Y DEP-ARR

{N533PA)

4/29/77 JFK HND

4/30/77 HND LAX

4/30/77 LAX HND

AVFL
ALAT

374 .
53.

361,
41.

320.
49,

EXHI
EXTN

410.
63.

370.
46,

410.
58.

EXLO
EXTS

218.
37.

280,
35.

287,

FLT
NG&T
FLT
NGT
FLT

NOT

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER GF OBSER,

CLD PDS5 OG22 H20

148
148
0

90
66
24

113
107
6

148
148
o

90
66
24

113
107
6

96
96
0

S8
a1
17

76
73
3

[oNeoN e [eNeNe]

O0O0o

H2S

00 OO0

00

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS az
0.0 0.0 .340E+03 527.
c.0 0.0 . 340E+03 3527.
0.0 0.0 0. 0.

12. 4 .5 . 256E+05 283.
0.0 0.0 . 203E+03 365.

46.5 2.0 . 955E+05 83,
3.2 1 .744E+04 642,
0.0 0.0 . 164E+02 662,

60.0 1.2 . 140E+06 183.

loNoReo)

OO0 [oN o N o)

H20

[oRoNe] loRoNe] |eNoNe

TROPGO.

N

36
36
0

57
35
22

13
2
6

STRATO,

N

112
112

100
100

g XIANddav



ST

IM/ID/ LY
(N533PA)

5/

57

5/

S5/

5/

5/

5/

5/

5/

5/

5/

1777

2/77

2/77

3/77

3/77

3/77

3,77

4/77

4/77

4/77

5/77

DEP-

HND

JFK

DFW

HNL

PPG

PPT

PPG

HNL

DFW

JFK

SFO

ARR

JFK

DFW

HNL

PPG

PPT

PPG

HNL

DFW

JFK

SFO

AKL

AVFL
ALAT

387.
50.

422,
37.

410,
31.

400.

398.
-16.

423.
-16.

405.

380.
30.

415,
37.

414,
42.

EXHI
EXTN

410.
59.

429,
40.

420.
35.

430.
20,

410.
-15.

430.
-15,

410.
20.

390.
33.

430,
39.

435.
43.

392.
37.

EXLO
EXTS

asz,
35.

274 .
34,

326.
21.

260,
-13.

265,
-17.

255.
=17,

275.
=13,

247,
22,

329.
33.

242.
38.

239.
-36.

FLT
IN

NGT
FLT
NaT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
IN

NGT
FLT
NGT
FLT
NGT
FLT
NET
FLT
NOT
FLT

NGT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CL.R:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PDS @2 H20

130 130 79 0
123 123 79 0
7 7 0 0
29 29 18 0
27 27 17 a
2 2 1 o}
78 78 52 0
64 64 44 0
14 14 8 0
52 52 30 0
30 30 186 0
22 22 14 o
27 27 16 o
24 24 14 0
3 3 2 0
28 28 18 o}
23 23 15 0
5 S 3 0]
51 51 32 o}
40 40 26 0
1M 1 6 0
72 72 44 0
62 62 38 o}
10 10 6 0
24 24 15 0
12 12 8 0
12 12 7 0
57 57 38 0
48 48 34 0
9 9 4 o}
141 141 91 0
115 115 77 0
26 26 14 0

H2s

O00 000

[eReNe] [oNeNe) OO0 OO0 OCOD0D0O 0OOO0

[oReRs] 000

[eNeoNe]

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS &6z RH
1.4 o .261E+04 614.
0.0 0.0 . 230E+02 614.
26.0 2.4 .480E+05 0.
2.0 1 .B625E+04 304.
0.0 0.0 .451E+C2 318.
28.6 1.5 .901E+05 74.
4.8 .2 .510E+04 3089.
0.0 0.0 . 294E+03 341,
25.7 1.4 .271E+05 138.
22.6 1.0 .287E+05 37,
0.0 0.0 . 183E+03 42,
53.5 2.5 .B876E+05 32,
.4 - .823E+04 28,
0.0 0.0 0. 29.
3.9 1.0 . 741E+05 22,
1.6 .3 . 192E+03 35.
c.0 0.0 0. 35.
8.8 1.8 . 108E+D4 38.
5.9 .6 . 702E+04 40.
0.0 0.0 . 103E+02 36.
27 .4 3.0 . 325E+05 ®61.
1.7 .4 .257E+05 101,
6.0 0.0 .591E+02 109.
84.5 2.9 . 185E+06 53,
23.5 .9 .314E+05 233.
0.0 0.0 .257E+02 314.
47 .1 1.8 .628E+05 142.
4.1 .2 .B592E+04 302. 0.
0.0 0.0 . 267E+02 324, 0.
25.7 1.4 .374E+05 117, 0.
6.1 .5 .938E+04 78, 0.
0.0 0.0 .622E+02 886. o.
32.9 2.8 .S06E+05 34. Q.

o000 OO0O0o Qoo [oXeoNe] o000 ©0O0O0

OCO0O OO0 ©COO0

H26

o000

[oNeNe] [oRoNe] [oNoNe] [sReRe) [eNoNe]

o000 000 [eNeoNe]

O00o e ReoRo]

TROPG .

126
100
26

Q00

o000 OO0 OO0 OC0CO0

—_
O = -

g XIOGNHddv



9C1

IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TRGPO. STRATO.
ALAT EXTN EXTS CLD PDS ©2Z H20 H2S %T1C PATCHES PD5S oz RH H20 N N

(N533PA)
5/ S/77 AKL SYD 382. 391. 243. FLT TOT: 31 31 19 0 0 1.7 1 0. 89, 0. 0. 18 13
-36. -34. -37. IN CLR: 30 30 19 0 o 0.0 0.0 0. 89. 0. 0. 17 13
NOT CLR: 1 1 o] o 0 51.4 4.0 o, 0. 0. -0, 1 0
5/ /77 SYD AKL 400. 410, 281, FLT TGT: 21 21 13 o) 0 0 .0 . 158E+01 g8, G. a. 2 12
-36. -34. -37. IN CLR: 20 20 13 0 0 0.0 0.0 o. 28, 0. 0. 1 19
NOT CLR: 1 1 0 o} 0 8 1.0 .331E+02 0. 0. 0. 1 0
5/ 6/77 AKL SFO 381. 410, 257, FLT TeT: 128 128 85 0 0 5.7 .5 .714E+04 127, -0, 0. 110 18
5. 37, -36. IN CLR: 102 102 68 ¢} 0 0.0 0.0 . 187E+03 157, 0. 0. 8% 17
NOT CLR: 26 286 17 0 0 27.9 2.7 .346E+05 34, 0. 0. 25 1
5/ 8/77 SFO JFK 389. 410. 188. FLT T76T: 50 50 31 Q 0 11 a . 228E+04 356. 0. 0. 4 46
41. 42. 38. IN CLR: 48 49 31 0 0 0.0 0.0 . 996E+02 356. 0. G, 4 45
NOGT CLR: 1 1 0 0 0 53.7 3.0 . 109E+06 o, 0. 0. 0 1
5/ ©/77 JFK DFW 417, 430, 264. FLT T7O97: 26 26 15 (o] ¢] .9 .0 . 24%5E+04 472, 0. 0 2 24
37. 40. 33, IN CLR: 24 24 14 0 o 0.0 0.0 . 187E+02 503. Q. 0 o] 24
NOT CLR: 2 2 1 0 0 12.2 s .316E+05 39. Q. 0 2 0
5/ 9/77 DFW HNL 405. 420. 224. FLT TOT: 86 86 G55 0 0 2.9 .3 . 204E+05 2862, 0. 0. 37 49
32 38 22 IN CLR: 78 79 50 (o] o} 0.0 0.0 .B633E+02 278. 0. Q. 30 49
NOT CLR: 7 7 S ¢} 0 35.1 4.0 . 250E+06 102, 0. Q. 7 0
5/10/77 HNL PPG 398. 410, 313. FLT TOGT: 49 49 30 o} Q 17.8 .9 .146E+05 29, 0. 0. 49 0
4. 20, -13 IN CLR: 256 25 16 o] 0 0.0 0.0 .270E+03 385. 0. Q. 25 o]
NOT CLR: 24 24 14 0 0 36.4 1.9 ,295E+05 23, 0. 0. 24 0
$/10/77 PPG PPT 400. 410. 244, FLT TOT: 20 20 13 o] 0 5.1 .9 .603E+04 29, 0. a. 20 0
-16. -15. -17. IN CLR: 13 13 8 0 0 0.0 0.0 .B519E+01  30. 0. Q. 13 0
: NOT CLR: 7 7 S 0 0 14.5 2.4 .172E+05 28, 0. Q. 7 0
5/10/77 PPT PPG 421. 430. 299. FLT T@T: 30 30 1B 0 0 15.2 1 .222E+05 39. 0. ;0. 30 (o}
-16. -15. -17. IN CLR: 18 18 11 0 0 0.0 0.0 .B45E+02 39. 0. Q. 18 0
NGT CLR: iz 12 5 0 o] 37.9 2.7 .BS4E+05 39, 0. Q. 12 0
5/10/77 PPG HNL 408. 430. 280, FLT TGT: 48 48 32 o} 0 30.5 1.8 .626E+05 32, a. 0. 48 o
3. 20. -13 IN CLR: 21 21 1% 0 0 0.0 c.c .434E+01 31, 0. 0. 21 0
NE&T CLR: 27 27 17 0 0 54.1 2.3 .111E+068 33, 0. a. 27 o
§/11/77 HNL DFW 393. 411, 339, FLT TOT: 66 66 45 o] Q 10.7 3 . 732E+04 232, 0 Q. 37 29
31. 34. 22. IN CLR: 4@ 49 34 o] a 0.0 0.0 . D45E+02 288, 0 0. 20 29
NOT CLR: 17 17 11 0 ¢] 41.4 1.2 . 282E+05 29, 0 Q. 17 0

d XIANEddvY



LZT

IM/ID/LY

(N533PA)

5/11/77

S/13/77

5/14/77

5/15/77

5/15/77

5/16/77

5/16/77

S/17/77

5/17/77

5/17/77

S5/17/77

DEP-

DFW

JFK

LHR

JFK

LHR

JFK

DFW

HNL

PPG

PPT

PPG

ARR

JFK

LHR

JFK

LHR

JFK

DFW

HNL

PPG

PPT

PPG

HNL

AVFL EXHI
ALAT EXTN
398. 410.
37. 39,
387. 390,
47. 51.
387. 430.
53. 57.
369. 371.
46. 51.
388. 391,
54, 58,
399, 430,
36. 39.
390. 401.
30. 35.
398. 410.
4. 19.
410. 410,
-16. -15.
416, 430.
-16. -15.
404. 410,
4. 17.

EXLO
EXTS

223,
33.

308.
41.

201,
41,

308.

280.
42,

206,
33.

235,

382,
-13.

410,
-17.

278.
-17.

304.
-13.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TAT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PD5 62 H20

24
22
2

64
62
2

73
73
0

61
61
0

72
72
o

10

- = — NN
-0 - W o NWO [eXoRe]

nNAO

24
22
2

64
62
2

73
73
0

61
61
0

72
72
0

10
9
1

40
40
0

15
13
2

wnNna

16

12

16
15
1

42
41
1

47
47
o]

40
40
0

49

[o2F N8 N

25

[eNeoNe] ohLDbN o

O~

[eNeoRe) leNoRe) [eNeNe) [eNoNe/

OO0 O0o 000 leNeoNe) o NeRe) [eNeoRe)

O0O0

H2S

[eXoXe

[eNeNe] oo [eNoNe) [oNeRe} 000 [eRoXNe] 000 leRoNe) [eNoNe/

[eReoRe]

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS 0z RH
1.1 A .113E+02 348. 0.
0.0 0.0 . 124E+02 3869. . 0.

12.7 1.5 0 38 0.

.4 o . 158E+04 563.
0.0 0.0 . 20SE+01 570.
13.1 2.5 . B06E+05 292,
0.0 0.0 .211E+02 524.
0.0 0.0 L211E+02 524.
0.0 0.0 0 0
0.0 0.0 .112E+02 346.
0.0 0.0 . 112E+02 346.
0.0 0.0 0 0
0.0 0.0 .44SE+01 418.
0.0 0.0 .445E+01 418.
0.0 0.0 0 0.
5.1 .5 0 Q0 0
0.0 0.0 0 Q0. 0

50.6 5.0 0 0. 0
0.0 0.0 .450E+02 128.

0.0 0.0 .450E+02 128,
0.0 0.0 0. 0
3.0 .S . 268E+05 37.
0.0 0.0 .250E+01 37,

22.5 3.5 .201E+06 0
1.0 . 8 . 394E+02 0 0
0.0 0.0 0. o 0
1.7 1.3 .B657E+02 0 0

A A .276E+03 67,
0.0 0.0 .304E+03 67.
1.6 1.0 0. 0

37.1 1.4 .B652E+05 19. 0.
c.0 0.0 .768E+01 40, 0.

49.5 1.8 .869E+05 13. 0.

[oNoNe] [eNeNe; loReRe)

[eNeNe

[oReRe] 000

[eNeRo]

H20

[oNeoRe] o000 [oNeoNe]

[eNoNe)

[eNeoNe] o000 [eNoN o] [oN oo

[eNoNe]

OO0 [eNoNe]

TROPO.

N

nNON

O w2 =

=0

16

12

STRATO.

N

22
22
0

62
61
1

70
70
Q

41

[eNeRe] leNoNe) [oXeRe) O0O0 obhh

[eNeoNe)

d XIANHddVY



8CT

IM/1D/1Y

(N533P2)

5/18/77

S5/18/77

5/18/77

5/19/77

5/19/77

5/20/77

5/20/77

5/21/77

5/21/77

5/22/77

5/22/77

DEP -

HNL

DFW

JFK

SFO

AKL

SYD

AKL

SFd

AKL

SYD-

SFO

ARR

DFW

JFK

SFO

AKL

SYD

AKL

SFG

AKL

SYD

SFO

JFK

AVFL
ALAT

400.
27.

404 .
37.

396.
42.

365.
-2,

411,
-36.

380.
-36.

382.
-36.

373.

370.
41,

EXHI
EXTN

411,
32.

410.

430.
43.

391.
37.

430.
-34.

410,
-34.

410.
33.

391.

391.
-34.

410.

372.
42,

EXLO
EXTS

370.
22,

367.
33.

241.

234.
-36.

389.
-37.

201.
-37.

318,
-35.

337.
-35.

281,
-37.

263.
-33,

370.
38.

FLT
NOT
FLT
NGT
FLT
NOT
FLT
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FLT
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FLT
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FLT
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FLT
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FLT
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FLT
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FLT
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CLR:

TOT:
CLR:
CLR:
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NUMBER OF OBSER.

CLD PDS 0OZ H20
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0
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0

1
1
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38
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AVERAGES FOR THE FLIGHT
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0.0 0.0 .114E+02 243.
0.0 0.0 .114E+02 243.
0.0 0.0 0. 0.

10.3 .9 .428E+05 150.
0.0 0.0 0. 150.

35.9 3.0 . 150E+06 0.
4.8 .6 . 524E+04 236.
0.0 0.0 .432E+02 309.

20.1 2.8 . 229E+05 20,
8.8 .6 .413E+05 48.
0.0 0.0 . 182E+03 50,

39.3 2.5 . 184E+06 38.
7.6 2.0 L 914E+04 115,
0.0 0.0 . 140E+02 165,

20.8 5.5 .251E+05 49,

.5 .2 . 246E+01 119,
0.0 0.0 .267E+01 133.
6.3 2.0 0. 21,

1.1 .9 .128E+05 48,
0.0 0.0 . 540E+02 50,

41 .4 3.4 .474E+05 43,
3.4 .6 . 325E+05 52,
0.0 0.0 . 292E+02 54,

22.5 3.8 .214E+06 45,
0.0 0.0 0 85,
g.0 g.0 g 85.
6.0 0.0 0
5.5 .4 . 116E+05 64,
0.0 0.0 ,401E+03 69,

30.2 2.2 .B822E+05 40.

17.8 1.2 .495E+05 121,
0.0 0.0 . 728E+02 148,

38.9 2.6 . 108E+06 73,
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6cT

IM/ID/TY

(N533PA)

5/23/77

$5/2%5/77

5/26/77

5/27/77

5/28/77

$/28/77

5/29/77

5/29/77

5/30/77

S/31/77

DEP-ARR

JFK BAH

BAH JFK

DTW LHR

LHR DTW

BGS LHR

LHR BGS

BOS LHR

LHR BOS

JFK LHR

LHR JFK

AVFL
ALAT

384 .
41,

377.

393.
47 .

382.
51.

370.
47,

389,
53.

380,
50.

401,
53.

397.
49,

408.
52.

EXHI
EXTN

410.
48,

410.
54.

410.
S1.

391.
56,

370.
50.

392.
56.

390.
52.

430.
55.

410,
52.

420.
56.

EXL.O
EXTS

214,
27.

194,
28,

270.
42.

216,
43,

369.
43.

353.
44,

273.
44,

267.

338.
42.

320.

FLT
IN

NGT
FLT
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NGT
FLT
NGT
FLT
NOT
FLT
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NOGT
FLT
NGT
FLT
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FLT
NGT
FLT
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FLT
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CLD PDS 0QZ H20
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73
3

81
77
4

36
33
3

38
36
2

16
15
1

31
31
0

15
14
1

37
37
0

28
28
0

39
39
Q

76
73
3

81
77
4

36
33
3

38
36
2

16
15
1

31
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0

15
14

49
49
0

S0
47
3

20
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1
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17
2
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AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS 0z RH
A o .496E+03 295.
0.0 0.0 . 176E+02 295.
2.6 1.0 .121E+05 0.
2.0 .2 .976E+04 348,
0.0 0.0 .231E+02 358.
39.5 3.3 .187E+06 183.
1.7 .3 .816E+02 543.
0.0 0.0 . 199E+01 5860.
20.1 3.0 .957E+03 217.
8 .0 . S29E+03 360.
0.0 0.0 .682E+01 389.
16.1 .5 .994E+04 121.
.5 B . 582E+04 221.
0.0 0.0 . 303E+02 303,
8.2 2.0 .927E+05 58.
0.0 0.0 .629E+01 383.
0.0 0.0 .B29E+01 383,
0.0 0.0 0 o]
.6 .2 .104E+04 422.
0.0 0.0 . 109E+04 422,
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0.0 0.0 . 893E+01 449,
0.0 0.0 .893E+01 449,
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IM/ID/1Y

(N533PA)

6/ 3/77

6/ 4/77

6/ 4/77

6/ 9/77

6/10/77

6/10/77

6/11/77

6/11/77

6/12/77

8/12/77

8/13/77

DEP -

JFK

HND

LAX

SEA

SFO

LHR

SEA

LHR

SFO

LHR

SEA

ARR

HND

LAX

SEA

SFO

LHR

SEA

LHR

SFO

LHR

SEA

LHR

AVFL EXHI
ALAT EXTN
391. 430.
50. 60,
389. 410,
39. 42.
380. 390.
42. 47.
387. 410.
44, 48,
393. 410.
58. 67.
396. 429.
63. 70.
397. 410.
60. 695,
387. 410.
59. 69.
394. 411,
54. 64.
402. 430,
64. 73,
390. 411,
58, 64.

EXLO
EXTS

205,
35.

257.

253.
36 .

271.
39.

288.

283,
48.

295,
48.

267.
38.

285,

304,
49,

249,
48,

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOGT
FLT
NOT
FLT
IN

NGT
FLT
NGT
FLT
NGT
FLT

NGT

TGT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
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TOT:
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TOT:
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CLR:

TOT:
CLR:
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TOT:
CLR:
CLR:
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CLR:

TOT:
CLR:
CLR:
TOT!
CLR:
CLR:
TOT:

CLR:

NUMBER OF OBSER.

CLD PDS5 02 H20

149 149 98

0
0
15 15 1N 0
94 94 62 0
72 72 48 0
22 22 14 0
15 15 8 0
12 12 6 o
3 3 2 0
17 17 10 0
15 15 Q o}
2 2 1 o
83 93 60

¢ 4]

[A]

¢ ]

[A]

(/]

EN
[eNeoN e

94 94 59 o
94 94 59 o]

o] Q o] 0
83 83 55 0
76 76 51 0

7 7 4 ¢}
105 105 &7 0
103 103 67 0

2 2 0 Q
84 94 63 0
83 83 55 0
17 1 8 0
90 90 5@ o}
8g 88 58 (o}

2 2 1 0
89 89 G5B 0
85 85 54 Q

4 4 2 0o

H2S

OO0 Ccoo

00 000

[eRoN e/

QOO0 OO0

loNeNe] [eNoNa) OO0

O00O

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS

3.6 .4 . 251E+04
0.0 0.0 . 149E+03
36.2 3.7 . 236E+05
6.9 1.0 .131E+05
0.0 0.0 . 319E+03
29.8 4.1 . 547E+05
1.3 .6 . 463E+02
0.0 0.0 . 165E+02
6.5 3.0 . 166E+03
4.7 .5 . 188E+05
0.0 0.0 . 190E+03
40.2 4.5 . 159E+06
5,7 .3 . 107E+05
0.0 0.0 . 180E+02
53.3 2.7 . 991E+05
0.0 0.0 . 306E+01
0.0 0.0 . 306E+01
0.0 0.0 oO.
1.8 .3 . 334E+04
0.0 0.0 . 345E+01
21.7 3.4 . 396E+05
.2 A .433E+01
.0 0.0 . 217E+01
1.0 3.0 .118E+03
2.9 .4 . 664E+04
0.0 0.0 . 245E+02
25.2 3.0 . 566E+05
.8 .0 . 244E+03
0.0 0.0 . 352E+00
22.9 2.0 . 110E+05%
2.5 2 . 223E+05
0.0 0.0 . 147E+02
56.5 4.5 . 496E+06

oz

276.
300.
88.

186,
221.
67.

42,
20.

348,
381,
52,

444 .
487 .
58.
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459,
81.

426.
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355.
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424 .
424 .
447,

389.
401 .
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TeT

IM/ID/TY

(N533PA)

6/13/77

6/17/77

6/17/77

6/18/77

6/18/77

6/19/77

6/20/77

6/20/77

6/21/77

6/21/77

6/22/77

DEP-ARR

LHR SFO

SFO LHR

LHR SEA

SEA LHR

LHR SFO

SFO LHR

SEA LHR

LHR SFO

SFO LHR

LHR SEA

SEA LHR

AVFL
ALAT

394.
61,

396.
54.

387.
62,

377.
63.

396.
56.

392.
58.

391.
64,

387.
58.

392.
53.

400.
62.

394.
62

EXHI
EXTN

410.
73.

410.
62.

381.
69,

391,
68,

410.
62.

411,
67.

410.
69,

393.
67.

410.
60,

430.
68.

410.
69.

EXLO
EXTS

212.
39.

306,
38.

195.
48,

269.
51.

242.
39.

250.
39.

356.
53.

194,
38,

275,
38.

195,
49,

289,
48,

FLT
NOT
FLT
IN

NOT
FLT
NOT
FLT
IN

NOT
FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

TeT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PDS ©2 H20

111 73 0
109 a 72 0

2 2 1 0
106 106 67 0
9% 95 64 0
"1 3 Q
100 100 66 0
98 98 65 0

2 2 1 0
83 83 5o 0
81 81 54 0

2 2 2 0
112 112 72 0
108 108 70 o]

4 4 2 0
98 98 65 0
82 89 61 0

2 9 4 0
78 78 44 (o}
77 77 44 0

1 1 o} o
110 110 74 0
86 96 65 0
14 14 Q 0
94 94 60 0
76 76 47 0
18 18 13 0
96 96 61 0
95 95 60 0

1 1 1 0
88 89 60 0
89 89 60 0

Q 0 0 0

H2S

[eNoRe]

[eNeRe] O0C OO0 OO0O0

oCco [oNeXe] o000 OO0 OO0

[eReNe)

AVERAGES FO8R THE FLIGHT

ZTIC PATCHES PD5 ez RH
.4 .0 .B28E+03 473.
0.0 0.0 .233E+01 478.
23.1 1.9 .347E+05 98,
"3.1 0.0 . 129E+05 486.
0.0 0.0 . 905E+02 505.
30.2 0.0 . 124E+06 76.
.3 0.0 . 114E+03 543.
0.0 0.0 .B874E+02 550,
16.1 0.0 . 242E+04 101,
o 0.0 .117E+0G3 528.
0.0 0.0 . 933E+02 533,
3.3 0.0 .107E+04 388.
4 0.0 .463E+03 471.
0.0 0.0 . 866E+02 481,
11.9 0.0 .106E+05 119.
2.2 0.0 . 118E+05 464,
0.0 0.C .448E+02 485,
24.0 0.0 .128E+06 150.
1.1 0.0 .716E+04 553.
0.0 0.0 .132E+03 553.
83.1 g.0 . S48E+06 0.
3.8 0.0 .707E+04 451.
0.0 0.0 .101E+03 491.
30.1 0.0 .B549E+05 160.
8.7 0.0 . 145E+06 427.
0.0 0.0 . 362E+03 500,
45.5 0.0 .755E+06 162,
.0 0.0 . 122E+03 491,
0.0 0.0 .561E+02 495.
3.5 0.0 .B643E+04 252,
0.0 0.0 .B00E+02 481.
0.0 0.0 .600E+02 481,
0.0 0.0 Q. 0
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ceT

IM/ID/TY

(N533PA)
6/22/77

e/ 1/77

6/ 2/77

6/18/77

6/25/77

6/25/77

6/26/77

6/26/77

6/27/77

6/27/77

6/28/77

DEP-ARR

LHR SFO

JFK HND

HND JFK

LHR SEA

SEA LHR

LHR SFO©

SFO LHR

LHR SEA

SEA LHR

LLHR SFO

SFO LHR

AVFL
ALAT

384.
58.

388.
53.

382.
46 .

402.
5e.

392.
61.

385,
62,

385.
58.

401,
65.

393.
60.

381.
60,

384.
57.

EXHI
EXTN

410.
67.

430.
65,

410,
50.

430.
62.

410.
67.

410.

411,
67.

430.
77.

410.
67.

410.
70.

410,
65.

EXLO
EXTS

263,
38.

349,

345,
37.

301.
52.

245,
49,

190,
38.

291,

185.
48.

299,
48,

254,

241.
39.

FLT

NOT

FLT
NOT
FLT
NG T
FLT
NGT
FLT
NGST
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBSER.

CLD PD5 02 H20
1M1 111 71 0
110 110 70 0
1 1 1 o]
46 o0 186 0
43 o 15 0
3 0 1 0
29 o 13 0
26 0 12 0
3 0 1 o
67 67 38 0
67 67 38 o}
o 0 0 0
92 92 56

©
N
©
V]
4]
o
[oNoNe]

©
©
©
(')
Ol
OO0

7 7 2
o5 0 0 0
87 0 0 0
8 0 0 0
Q0 o 0 0
20 0 0 0
0 0 0 0
8¢9 0 0 o]
88 0 0 0]
1 0 0 0
114 0 0 0
107 0 o] 0
7 o o 0
09 0 0 0
Q7 o} 0 0
2 0 0 0

H2S

e N o N OO0 000 OO0O0 [eNoNe]

OO0Oo e NoNe] [eNeoRe] [eNoNe] ©0O0o

O0O0

AVERAGES FOR
%ZTIC PATCHES

.2 0.0
0.0 0.0
20.0 0.0
1.2 .2
0.0 0.0
18.3 2.3
1.5 1
0.0 0.0
14.95 1.3
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
.9 0.0
0.0 0.0
14.0 0.0
2.4 0.0
0.0 0.0
8.3 0.0
0.0 0.0
0.0 0.0
0.0 0.0
.0 0.0
0.0 0.0
.4 0.0
2.1 0.0
0.0 0.0
34.1 0.0
1.2 0.0
0.0 0.0
59.2 0.0

THE FLIGHT
PDS az RH
.499E+04 424,

. 122E+03 427.
.D540E+06 176.
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£el

IM/ID/TY

(N533PA)

6/28/77

6/29/77

6/29/77

6/30/77

6/30/77

DEP -

LHR

SEA

LHR

SFO

AKL.

ARR

SEA

LLHR

SFQ

AKL

SYD

AVFL
ALAT

387,
64,

395.
57.

385.
60.

370.

422.
-36.

EXHI
EXTN

410.
73.

410.
61.

410.
69.

392,

430,
-34.

EXLO
EXTS

304.
49.

296,
48,

220,
39.

240,
-36.

364.
-37.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
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TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:
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CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBS3ER,

CLD PDS @2 H20
97 0 0 0
92 0 0 0

5 0 0 0
89 o} ¢} 0
86 o} 0 ¢}

3 0 0 0

107 0 0 o}
85 o o} 0
12 0 0 0

136 0 0 0

103 0 0 0
33 0 0 0
29 0 0 0
29 0 0 0

0 0 0 0

H2S

[oNoNe] [oNeNea] [eNeNe] OO0

[oNeoNe;

AVERAGES FOR THE FLIGHT

%2T1C PATCHES PDS oz
1.8 0.0 0. 0
0.0 0.0 0. 0

34.0 0.0 0. 0
1.0 0.0 0
0.0 0.0 0

30.6 0.0 0
3.8 Gg.Q o
0.0 0.0 0

34.0 0.0 0

12. 4 0.0 0.

0.0 0.0 0.
51.0 0.0 0.
0.0 0.0 0.
0.0 0.0 0.
0.0 0.0 0.

leNeRe; OO0

oOo0o

loNoNe;

RH

leReoNe/

leNeNe]

[oNeNe [eNeRo) [eReRe}

H20

[oNeRa] o000 oo0o (e XoRe]

[oNeNo]

STRATC.

g XTANHdAdJVY



PET

IM/1D/1Y

(N533PA)

7/

7/

7/

7/

7/

7/

7/

7/

7/

7/

7/

1/77

1/77

2/77

2/77

3/77

3/77

a4rs77

5/77

5/77

6/77

7/77

DEP -

SYD

AKL

SFO

AKL

SYD

SFO

JFK

HND

LAX

HND

JFK

ARR

AKL

SFO

AKL

SYD

SFO

JFK

HND

LAX

HND

JFK

CPH

AVFL
ALAT

361.
-36.

388.

367,
-0.

423,
-36,

386.
49.

384,
47.

400.
53.

EXHI
EXTN

370.
-34.

420.
37.

390,

430.
-34.

430,
37.

410.
42.

430.
85,

429,
48,

391,
55.

411,
51.

411.
58.

EXLO
EXTS

244,
-37.

293,
-36.

270,
-36,

324,
-37.

202,
-34.

318.
38.

256.
37.

213.
35.

197.
36.

279.
36,

303.
41,

FLT
NOT
FLT
NGT
FLT
NOT
FLT
IN

NOT
FLT
IN

NOT
FLT
NOT
FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT!:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TGT:
CLR:
CLR:

NUMBER GF OBS3ER.

CLD PDS 0©Z H20

21
21
0

[eNoXo]

122
106
16

[eNoNe) e NoNe)
Ooco [oReNe)

136
103
33

jeNoXeo) [eNaNe)

26
25
1

[oNoNa]
[sNeNe/ [eNeRe]

149
119
30

s RoNe] e NeNe]
leNeoRe) [eNoNe] [eNoN e oo ©OO0O0

(]
©
OO0 OO0 000 OO0 OO

[eNeNs] leNoNe] [eNeoRe]
[oNeNe] [oReXe)

120

3 g
e NoNe) [sNoRe)
o000 [eNoRe]
O0o0o [oNeNe]

HZ2S

[eNeNe]

oCO [eRoXNe] loXeNe]

[oNeo e} [eReoRel [eNoNe]

[eRoNe] loNoNe) [eNoNe)

loNeoNe]

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PD5 az
0.0 0.0 0. 0
0.0 0.0 0. 0
0.0 0.0 0. 0
5.6 0.0 0.

0.0 0.0 0.
42.5 0.0 0.
8.4 0.0 0. 0
0.0 0.0 0. 0
34.5 0.0 0. 0
.0 0.0 0.
g.0 0.0 0.
.4 0.0 0.
8.1 0.0 0.
0.0 0.0 0.
40.1 0.0 0.
0.0 0 Q.
0.0 0.0 0.
0.0 0.Q 0.
0.0 0.0 G.
0.0 0.0 0.
c.0 C.0 0.
7.4 0.0 0. 0
0.0 0.0 0. o]
25.8 0. 0
.9 0.0 0. 0
0.0 0.0 0. 0

33.5 0.0 0. Q
7.5 0.0 0. 0
0.0 0.0 0. 0

34.4 0.0 0. 0

.0 0.0 0. 0
0.0 0.0 0. 0
.4 0.0 0. o]

eNeXel

leNoRe} [eReNe]

o000 [eReNe)

RH

[eNoNe]

leNeNe)

[eReRe)

[eReRe/

[eXeRe)

[oReoRe) [eXoNe]

COO [eNeNe

loNoNe) leNeNe)

H20

[oReRe] C OO OO0

[eNoNe]

[eNeoRe]

eNeNe]

[eNoNe oOCO [oNeNe]

o NoNe] [eNoNe]

TROFO.

N

oun

122
106
16

136
103
33

o=

STRATO.

N

16

nN
- OO0 O©OOO

[oNeoNe)

® @©
O O~NN Q00

~N N
[eNeoRe

31
30

64
64

g XTANHJIJY



SeT

IM/ID/1Y

(N533PA)

7/ 7/77

7/ 8777

7/ 9/77

7/ 9/77

7/10/77

7/11/77

7/11/77

7/11/77

7/12/77

7/14/77

7/15/77

DEP-

CPH

JFK

HND

LAX

HND

JFK

CPH

JFK

BAH

JFK

HND

ARR

JFK

HND

LAX

HND

JFK

CPH

JFK

BAH

JFK

HND

JFK

AVFL EXHI
ALAT EXTN
407. 430.
55. 60.
376. 410,
55. 65,
383. 410.
42, 47.
376. 410,
43. 49,
378. 410.
51. 60,
368, 370.
57. 63.
391. 430.
54. 58,
394. 411,
42. 48,
382. 430.
46, 55,
350. 370.
54, 65,
376. 411,
47.. 51.

EXLO
EXTS

200,

248,
37.

281,

261,
35.

216,
36.

288,
41,

293,
42,

278,

203.
27.

205,

260.
35.

FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
[N

NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT

NGT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OB3ER.

CLD PDS 0©0Z H20

75
72
3

136

100

-84

16

138
134

85
78
11

80
31

o eNeo)

135

[sNaXel

o000 o000

[eRoRe] coo [eNoNe] [eReRe [oNeoXNe] [oNoXe] [oNeNe]

[eReoNe) [eNeoRe)

H2S

[eReNe] [eReRe] [eNeoNe] OO0 [oNeNe; [oNeNe] oCco [eNoRe] 000 [oXeRa/

[eReRal

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PD5

1 0.0 0.
0.0 0.0 0.
3.1 0.0 0.

.8 0.0 . 1S6E+04

0.0 0.0 . 947E+02

16.1 0.0 . 283E+05
2.9 0.0 . 1S35E+05
Q.0 0.0 .118E+04
22.1 0.0 . 108E+06
3.6 6.0 . 156E+05
0.0 0.0 . 140E+04
24 .7 0.0 . 984E+05
6.9 0.0 . 310E+05
0.0 0.0 .478E+03
32.5 0.0 . 145E+06
0.0 0.0 .206E+03
0.0 0.0 . 206E+03
0.0 0.0 0.

. 0.0 . 287E+03
0.0 0.0 .372E+Q2
2.4 0.0 .497E+04
6.7 0.0 . 124E+05
0.0 0.0 . 554E+02

41.7 0.0 . 772E+03
1.5 0.0 ,231E+04
0.0 0.0 . 140E+03

53.4 0.0 . 750E+03
3.3 0.0 . 727E+04
0.0 0.0 . 207E+03

40.5 0.0 . 860E+05
8.8 0.0 .S11E+0S
0.0 0.0 . 205E+03

31.5 0.0 . 182E+06

(o)4

[oNoNel

381.
394.
107,

177.
187.
120.

139.
147,

310.
357.
73.

296,
296.

323.
333.
80.

200.
219.
96 .

257.
259,
207.

238.
315.
83.

171,
207,

RH

[eReRe)

[eReRe)

[eNeNe]

e NeNe] [eRoRel O0O0

Oo0o

[eReoNe] 000

[oNeNe] joRsNe]

H20

OO0 ©O0OCO0 CoQo

OO0

[eNeoNe] [eNoNe] loNaNo]

[eRoNa]

[eNeoNe/ [oNoNa) [eNoNe]

TROPG.

N

[ANLN
ooN wow

63

1186

39
32

80
60
30

STRATY.

N

66
66
o]

Q3
92
1

27

d XIUNHdJV



9¢t

IM/ID/ILY

(N533PA)

7/16/77

7/16/77

7/17/77

7/18/77

7/18/77

7/19/77

7/28/77

DEP-

JFK

CPH

JFK

HND

LAX

HND

JFK

ARR

CPH

JFK

HND

LAX

HND

JFK

HND

AVFL EXHI
ALAT EXTN
394, 410.
49, 54,
380. 391,
57. 63.
380. 432.
55. 66.
374. 390.
45. 51,
365. 390
38. 38,
381, 410
47. B3
397. 431.
53. 63,

EXLO
EXTS

296,
41,

304.
42.

217,
37.

284,
35.

285,
35,

211.
35.

283,
37.

FLT TOT:
IN CLR:
N&T CLR:

FLT TOT:
IN CLR:
NGT CLR:

FLLT TOT:
IN CLR:
NOT CLR:

FLT TOT:
IN CLR:
NOT CLR:

FLT ‘TOT:
IN CLR:
NO&T CLR:

FLT TOT:
IN CLR:
NOT CLR:

FLT TOT:
IN CLR:
NOT CLR:

NUMBER OF COBSER.

CLD PDS 0Z H20

40
37
3

80
78
2

143
130
13

53
43
10

49
43
6

124
89
3%

118
109
o

40
37
3

80
78
2

143
130
13

53
43
10

49
43
6

124
89
35

118
108
9

25
24
1

54
53
1

88
78
10

36
29
7

31
27
4

80
58
22

71
67
4

0OC0C OO0 ©OO0OO0 [eRoNe]

OO0 leNeoNe) [eNeNe]

H2S

o000 O©0O0Oo

[eNeRe] [eRoN o)

[eNoRe]

00O OO0

AVERAGES FOR THE FLIGHT .
ZT1C PATCHES PDS az RH H20
.4 0.0 .201E+04 210, 0.
0.0 0.0 . 154E+03 215. 0.
5.6 0.0 . 248E+05 89, 0.
1.2 0.0 . 154E+04 394, 0.
0.0 0.0 . 793E+02 397. 0.
46.7 0.0 .585E+05 223. 0.
1.8 0.0 .884E+04 321. 0.
0.0 0.0 . 198E+03 350, 0.
20.2 0.0 .953E+05 90, a.
1.8 0.0 .741E+04 152, 0.
0.0 G.0 .246E+04 164, 0.
9.6 0.0 . 287E+05 103, 0.
1.4 0.0 .916E+04 58, 0.
0.0 0.0 . 264E+03 60. Q.
11.8 0.0 . 729E+03 45, 0.
4.3 0.0 . 256E+05 231. 0.
0.0 0.0 .997E+03 272, 0.
15.2 0.0 .881E+05 124. 0.
1.7 0.0 L 487E+04 277. 0.
c.0 0.0 .177E+03 287. 0.
21.7 0.0 .630E+05 118, 0.

[eRoNe/

QOO 00 000 OCO OO0 ©OO0O0

TROPO.

N

22
19
3

23
21
2

62
49
13

47
37
10

49
43
8

79
45
34

51
45
=}

STRATO.

N

18
18
o}

57
57
0

81
81

O

oo

A b
—=hWu [oNeNe)

64

g XIONHddv¥



LET

IM/ID/1Y

(N533PA)
8/16/77

8/17/77

8/17/77

8/18/77

8/19/77

8/20/77

8/20/77

8/21/77

8/22/77

8/22/77

8/23/77

DEP-ARR

JFK HND

HND LAX

LAX HND

HND JFK

JFK HND

HND LAX

LAX HND

HND JFK

JFK CPH

CPH JFK

JFK BAH

AVFL
ALAT

379.
4.

388.
42.

373.

383.
54.

381.
54,

392.
40.

365.
48,

380.
54.

396,

398.
56.

397,
43.

EXHI
EXTN

431 .
65,

412,
45.

430,
63.

411,
43,

370.
55.

411,
67.

411,
56,

411,

411,
50.

EXLE
EXTS

225,
37.

280.
35.

203.
35.

313.
37.

27%.
37.

281,
35.

208,
35.

258.
36.

313.
41,

200.
41,

286,
28,

FLT
IN

NGT
FLT
IN

NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
IN

NST
FLT
IN

NOT
FLT
IN

NOT
FLT
NOT
FLT
NOT
FLT

NGT

TOT:
CLR:
CLR:

TGT .
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:
TOT:
CLR:
CLR:
TOT:

CLR:

NUMBER OF OBSER.

CLD PDS 0Z H20

138 138 86 0
112 112 72 0
26 26 14 o]
97 97 61 o}
71 71 45 o
26 26 16 0
113 113 74 0
85 85 58 0
28 28 186 0
98 88 49 0
8g¢ 89 48 0

9 Q 1 ]
148 148 79 0
132 139 75 0

=} 9 4 0
84 84 B2 0
66 66 42 o}
18 18 10 0
105 105 &8 c
98¢ 99 66 0

6 6 2 0
123 123 54 0
106 106 5t 0
17 17 3 o]
64 64 42 0
81 61 41 o]

3 3 1 0
76 76 50 o
76 76 50 0

0 0 o] 0
119 119 81 0
115 115 79 0

4 4 2 0

H2S

000 loNoNe] [eNoRo] [eR e Ne] leNeRo) oCco [eNeNe] [oNoNe] [eNeoNe)

[oRoNe]

[oReRe]

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS gz RH
7.3 .6 .318E+05 172.
0.0 0.0 .B572E+03 195.

38.9 2.9 .167E+06 54,

10.6 .8 .406E+05 133,
0.0 0.0 .108E+03 166.

39.7 3.0 .15S1E+06 39.
6.0 1.3 .391E+05 138.
0.0 0.0 . 138E+05 165.

24 .4 5.3 .116E+06 40,
2.2 .3 .280E+05 246,
0.0 0.0 . 396E+02 249.

24.2 3.0 . 305E+06 104,

.2 A . 583E+03 208,
g.0 Q.0 .741E+02 214.
3.2 1.6 .844E+04 93,
Q.9 .8 .711E+05 91,
0.0 0.0 .180E+03 104.

46 .4 3.8 ,331E+06 36.
2.9 .2 .111E+05 224.
0.0 0.0 .113E+03 229,

S51.4 4.2 . 193E+06 55.
6.0 .3 .111E+05 259.
0.0 0.0 .342E+03 270.

43.6 1.9 . 783E+05 72,
1.1 1 . 335E+04 267.
0.0 0.0 .214E+02 271,

23.0 2.0 .710E+05 107.
0.0 0.0 .315E+02 334.
0.0 0.0 .315E+02 334.
0.0 0.0 0 o}

.B .2 .351E+04 135.
0.0 0.0 . 302E+02 1586,

17.8 6.8 . 104E+06 117,

[eNaN el

_OOQ O_OO OO0 OO0 OO0 OOO OOCO OO0

(o} oNe) [eNeoNol

H20

[« NoXe]

OOO [e N o N e QOO o000 O00O0 [eNoNe] 00O OO0

OO0 000

TROFO.

N

58
32
26

68
26
81

53
28

WWwo

~N N
WO ouu

STRATO.

N

[o. 9]
-5 QO o= —

67

58
S8

71
71

44
43

d XTANHddY



8CT

IM/ID/1Y

(N533pAa)

8/24/77

8/25/77

8/26/77

8/26/77

8/27/77

8/28/77

8/29/77

8/29/77

8/30/77

8/31/77

DEP-ARR

BAH JFK

JFK HND

HND LAX

LAX HND

HND JFK

JFK HND

HND LAX

LAX HND

HND JFK

JFK HND

AVFL
ALAT

386 .

381,
53.

384 .

379,
46,

363,
44,

385.

391.
42.

384,
47,

396.
45,

389,
55.

EXHI
EXTN

430.
57.

430.
65.

411,
47,

411,
55.

411.
50.

430,
€60.

410.
47.

410.
55,

430.
50.

430.
65.

EXLO
EXTS

2486,

243,
37.

274,
35.

236.
35.

237.

258,
37.

261 .
35.

206.
35.

266.
36.

271.
37.

FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
IN

NGT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

NUMBER OF OBS3ER.

CLD PDS ©Z H20
145 145 95 O
145 145 95 0

0 o o0 o
141 141 93 o0
120 120 82 ©
21 21 11 o0
87 87 51 0
57 57 37 O
30 30 14 0
116 116 74 ©
103 103 64 O
13 13 10 0O
106 106 67 0O
89 89 56 O
17 17 11 o0
140 140 g2 o0
135 135 88 O

5 5 4 0O
91 91 57 0
86 86 53 0

5 5 4 0
108 108 70 0O
102 102 65 0

6 6 5 0
115 115 783 ©
97 97 61 O
18 18 12 0
187 187 92 o0
127 127 87 O
10 10 5 o0

H2S

[eNoNe] Q00 loNeoNa [eNoNe] loNeRe] [eReNe] [eRoNe) [eNoNe)

o000

O0O0

AVERAGES FOR THE FLIGHT

ZTIC PATCHES PDS oz RH
0.0 0.0 .341E+02 220.
0.0 0.0 .341E+02 220,
0.0 a.0 o. 0.
3.3 .5 . 140E+05 178, 0.
0.0 0.0 . 184E+03 196. Q.
21.9 3.2 . 928E+05 45, 0.
12.1 1.1 .328E+05 52, o.
0.0 0.0 .802E+02 56. 0.
35.2 3.3 .850E+05 40. 0.
1.9 .5 .630E+04 134, 0.
0.0 0.0 . 138E+03 151, 0.
16.7 4.3 .851E+05 20, a.
5.2 7 .173E+05 117.
0.0 0.0 . 106E+03 128,
32.4 4.4 .107E+06 59,
.5 1 .167E+04 223.
0.0 0.0 . 145E+03 230,
15.0 2.6 .430E+05 81,
1.8 .3 . 234E+04 115,
0.0 0.0 .108E+03 119,
23.5 4.6 .407E+QS 56,
.3 .2 .447E+03 173,
0.0 0.0 . 138E+03 182,
5.6 3.5 .571E+Q04 48,
6.4 7 .316E+0S5 149,
0.0 0.0 .B663E+02 164,
41.0 4.3 . 202E+06 73,
3.2 2 . 120E+05 237.
0.0 0.0 .630E+02 247.
44 .0 2.8 . 164E+06 54,

[eNeNe]

[eNeRe]

[eNeoRe) [oNoNe]

loNeoRe] leRoN o]

[oReNe]

H20

o NoNo]

[oRoNe/ leRoNe/

o NeNe}

[eRoNe] [oRoNe] [oNoNe) [oReoNe] OO0 [eNeRe]

TROPO .

N

50
50

STRATO.

N

25
95
0

g XIANAddv



6€T

IM/ID/I1Y

(N533PAR)

9/

9/

9/

8/

9/

Q/

9/

9/

9/

e/

e/

1/77

1/77

2/77

3/77

3/77

4/77

4/77

6/77

7/77

7/77

8/77

DEP-

HND

LAX

HND

JFK

CPH

JFK

CPH

JFK

HND

LAX

HND

ARR

LAX

HND

JFK

CPH

JFK

CPH

JFK

HND

LAX

HND

JFK

AVFL
ALAT

396.
43.

397.
47,

377.

395,
52.

375.
57.

394.
52.

401.
56,

388.
54.

390.

384,
40.

383.

EXHI
EXTN

430.
47.

410,

410.
51,

410.
56.

411,

410.
56.

430,
62.

431.
65.

411,
54,

430,
43.

431 .
59.

EXLO
EXTS

206.

281.
35.

215.
35.

235.
41.

244 .
41,

187.

200.
41.

235.
37.

198.
36.

FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NGT
FLT
NOT
FLT
NOT
FLT

NOT

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
CLR:

TOT:
CLR:
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBSER. AVERAGES FOR THE FLIGHT TROPG. STRATO.
ALAT EXTN EXTS CLD PDS 02 H20 HZS %ZTIC PATCHES PD5 oz RH H2© N N

(N655PA)
127 7/77 SFO SEA 380. 3%80. 30t. FLT TOT: 11 11 8 0 0 0.0 0.0 . 244E+02 119. 0. 0 4 7
43. 46, 39, IN CLR: 1M 1M 8 0 0 0.0 0.0 . 244E+02 118, 0. o 4 7
NGT CLR: o] o} o} 0 0 0.0 0.0 0 o, 0. 0 0 o}
127 7/77 SEA LHR 329. 331. 253. FLT TOT: 95 85 63 o e} 0.0 0.0 .483E+01 238. 0. 0. 5 Q0
57. 62. 48, IN CLR: 95 95 63 0 0 0.0 0.0 .483E+01 238, 0. 0. 5 Q0
NOT CLR: o} o] o} o o 0.0 0.0 0 0 0. 0. o] o}
127 8/77 LHR SEA 341. 370. 240. FLT TOGT: 92 92 56 o} o} 1.1 G.0 . 366E+04 239. 0. 0. 21 71
62. 70. 48, IN CLR: 86 8B 52 o o 0.0 0.0 .838E+02 253, 0. 0. 15 71
NOT CLR: 6 6 4 0 0 16.8 0.0 . S54E+05 59, o. 0. 5] o]
12/ 9/77 SEA SFO 348. 370. 226. FLT TOT: 10 10 6 o] 0 15.6 0.0 .B28E+04 41, o. a. 10 0
43. 46. 39. IN CLR: 5 S 3 0 0 0.0 0.0 .404E+02 45, 0. Q. 5 0
NOT CLR: 5 5 3 0 0 31.2 0.0 . 128E+05 38. O. 0. 5 o
12/ 9/77 SFO SEA 358. 391. 195. FLT-TOT: LR I I 8 0 o) 5.8 0.0 .357E+05 77, 0. 0. 4 7
43. 46. 39. IN CLR: 9 9 7 0 0 0.0 0.0 .B670E+03 78, 0. 0. 3 6
NST CLR: 2 2 1 0 0 30.8 0.0 . 194£+068 64. 0. 0. 1 1
12/ 9/77 SEA LHR 325. 330. 234, FLT TOT: 90 90 47 0 0 3.6 0.0 . 262E+05 228, 0. 0. 9 81
57. 62. 48. IN CLR: 81 81 486 o] 0 0.0 0.0 . 889E+01 232, 0. 0. 3 78
NOT CLR: Q 9 1 o] 0 36.4 0.0 .262E+06 51, 0. 0. 6 3
12/10/77 LHR SEA 349, 390. 265. FLT TOT: 94 94 52 0 0 .2 0.0 . 194E+04 249, 0. 0. 10 84
63 70 49 IN CLR: @2 92 51 o} o 0.0 0.0 . 1727E+01 252, o. 0. 10 82
NOT CLR: 2 2 1 (o] 0 9.2 0.0 .910E+05 S3., 0. 0. 0 2
12/11/77 SEA SFO 348. 370. 266. FLT TOT: 12 12 7 o] 0 19.9 0.0 .151E+06 69, 0. 0. 7 5
43. 46. 39, IN CLR: 7 7 S 0 0 0.0 0.0 a. 79. 0. 0. 4 3
NOT CLR: 5 5 2 0 ¢} 47.7 0.0 .363E+0Q06 44, Q. 0. 3 2
12/11/77 SFE LAX 271. 281, 195, FLT TOT: 5 5 2 0 0 3.1 0.0 .526E+04 35, 0. 0 S 0
36. 37. 35. IN CLR: 3 3 ] 0 0 0.0 0.0 0, 45, 0. o} 3 o]
NOT CLR: 2 2 1 0 0 7.6 0.0 . 132E+05 24, 0. o} 2 0
12/11/77 LAX PPT 373. 380. 258. FLT TOT: 80 &80 49 0 0 8.0 0.0 . 280E+05 32. 0. 0. 80 0
8, 33. -16 IN CLR: 68 66 40 0 0 0.0 G.0 197E+02 33, 0. 0. 66 0
NET CLR: 14 14 = 0 0 45.7 0.0 . 160E+06 23. 0. 0. 14 0
12712777 PPT PPG 380. 391. 272. FLT TOT: 22 28 17 0 0 0.0 0.0 .887E+01 31, 0. 0. 29 0
-16. -15. =17, IN CLR: 292 29 17 0 0 0.0 0.0 .B587E+01 31, 0. 0. 29 0
NOT CLR: 0 o} o o o 0.0 0.0 0. 0 0. Q. 0 0
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IM/1D/1Y DEP-ARR AVFL EXHI EXLO NUMBER OF OBS3ER. AVERAGES FOR THE FLIGHT TREGPG. STRATO.
ALAT EXTN EXTS CLD PDS 0Z H20 H2S ZT1C PATCHES PDS oz RH H20 N N

(N655PA) g
12/16/77 SYD NAN 344. 365, 250. FLT ToT: 33 33 21 0 0 2.4 0.0 .182E+04 71, 0. 0. 33 0
-27 -19. -33. IN CLR: 27 27 18 0 0 0.0 c.0 .116E+03 72, 0. 0. 27 0
NGT CLR: 6 6 3 0 0 12.9 0.0 .947E+04 B2. 0. Q. 6 0
12/16/77 NAN HNL 354, 370. 241. FLT TeT: 61 61 39 0 0 7.8 0.0 .311E+05 29. 0. 0. 61 0
1. 20. -16, IN CLR: 44 44 29 0 0 0.0 0.0 .284E+01 32. 0. 0. 44 o}
NET CLR: 17 17 10 0 0 27.8 0.0 .111E+06 20. 0. 0. 17 o}
12716777 HNL LAX 335. 341. 249. FLT TeT: 37 37 20 0 0 0.0 0.0 . 302E+02 53 0. 0. 37 Q
29, 34. 22. IN CLR: 37 37 20 0 0 0.0 0.0 . 302E+02 53. Q. 0. 37 0
NGT CLR: (o] 0 0 0 0 0.0 0.0 0. 0. 0. o 0
12/17/77 LAX HNL 347. 351. 262. FLT TOoT: 59 59 36 0 0 0.0 0.0 .428E+C1 54 0. 0. 58 0
28, 33. 21. IN CLR: 5@ 5S¢ 36 ¢} (o} 0.0 0.0 .428E+01 54. 0. 0. 59 0
NOT CLR: 0 0 0 0 o] 0.0 0.0 a. 0. 0. Q 0
12/17/77 HNL PPG 330. 350. 251. FLT TGT: 43 43 26 0 0 14.3 0.0 .348E+03 26. 0. 0. 43 0
3. 18. -13. IN CLR: 24 24 15 0 0 0.0 0.0 . 959E+02 28. 0. 0. 24 0
NOT CLR: 192 18 11 o 0 32.4 0.0 . 786E+05 23. 0. 0. 19 0
12/17/77 PPG PPT 317. 330. 212. FLT TGT: 24 24 15 0 0 0.0 0.0 . 138E+02 36 0. 0. 24 0
-16. -15. -18, IN CLR: 24 24 15 0 0 0.0 0.0 . 138E+02 36. 0. 0. 24 0
NOT CLR: 0 0 0 0 0 0.0 0.0 0. 0. 0. 0 0
12/18/77 PPT LAX 374. 391. 290. FLT TOT: 76 76 5I o] 0 8.9 0.0 . 284E+05 35. 0. 0. 76 o
8. 33. -15. IN CLR: 59 59 40 o} o] 0.0 0.0 .136E+03 37. 0, 0. 59 0
NOT CLR: 17 17 1 0 o} 39.6 0.0 .131E+06 28. 0, 0. 17 0
12/18/77 LAX SFO 305. 350. 203. FLT TOT: 7 7 4 0 0 1.1 0.0 . 103E+04 52. 0. 0. 7 (o]
36, 37. 34. IN CLR: 5 S 3 0 o} 0.0 0.0 . 143E+04 54. 0. 0. S 0
NOT CLR: 2 2 1 0 0 3.7 0.0 .334E+02 45 0. 0. 2 o

d XTIdNHdd¥



APPENDIX C

CLOUD-ENCOUNTER STATISTICS AS FUNCTIONS OF LATITUDE,
LONGITUDE, SEASON, AND ALTITUDE

This appendix is a tabulation of statistics for several quantities related to
cloud encounter over the geographic area covered by the GASP flights. A geographic
grid (latitude/longitude) was chosen which had cells small enough to uncover signifi-
cant geographic variability but large enough to obtain an adeguate number of samples
for statistical analyses. The grid chosen appears as figure Cl. Subseguent pages of
this appendix give statistical data within each grid element in accordance with the
code. The season and altitude range appear at the top of each page. Appendix D
presents similar data described in terms of altitude separation from the tropopause.
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CODE:

Explanation

TIC, %

SIGMA (TIC),

o°

N

TICIC, %

PATCHES

T (CLD)

P(TIC > 0),

oe

AZ (CLD), kft

AZ (CLR), kft

P(TIC 2 10%),

of entries

%

APPENDIX C

TIC, % SIGMA (TIC), % N

TICIC, % PATCHES T(cLD), °C
P(TIC > 0), % Az (CLD), kft AZ (CLR), kft
P(TIC 2 10%), % DP(TIC 2 25%), % P(TIC 2 50%), %

(see text for additional detail):

average percent of time in clouds for all observations
standard deviation of time in clouds for all observations
total number of observations

average percent of time in clouds for observations made in clouds
(i.e., excluding observations with TIC = 0)

average number of cloud patches for observations made in clouds
average temperature (°c) for observations made in clouds

probability (expressed in percent) that any observation had TIC
greater than zero

average distance above (minus numbers indicate below) the time-
and-space-interpolated NMC tropopause for observations made
in clouds

average distance above the NMC tropopause for observations made
in clear air (i.e., for TIC = 0)

probability (expressed in percent) that any observation had TIC

greater than 10 percent. Other entries similar, but for 25 per-
cent and 50 percent limits of TIC
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APPENDIX C

Winter
28.5 - 33.5 kft o
TIC, % SIGMACTIO), % N
TICIC, % PATCHES °
CODE - T(CLD), °C
PATIC > 0), 7 AZCLD), ket DZ(CLR), ket
P(TIC > 10%), 7% PCTIC > 25%), 7 P(TIC > 50%), %
15°E 80°E 105°E 150°E 165°W
80°N
70°N
60°N
50°N
14,6 28.7 163
45,8 3.2 -52,
31.9 =-5.3 =5,0
24.5 19.0 15.7
o
40°N 9.4 23.8 48] 0.0 0.0 13
47.9 3.9 -48, 0.0 0.0 0.
19.7 =T.4 =5,R 0.0 0,0 -8,4
16,3 13.2 9.8 0.0 0.0 O,
30°N
7.0 20,3 169 7.2 21le7 310 0.0 0.0 25
47.5 4.8 -45, 52.0 5.2 =43, 0.0 0.0 .
14,8 =14.3-14.7 13,9 ~1646=16.7 0.0 0,0-14,9
13.6 10.1 6.% 11.9 1043 6.8 0.0 0.0 0,0
20°N
7.6 ?23.2 316 2.6 6.3 25 0.0 0.0 7
63,2 3.4 =36, 16.5 4.3 =37. 0.0 0.0 0.
12,0 =19.8-19.8 16.0 =20.0~19,5 0.0 0.0-21.5
10,8 10e4 7.3 16,0 0.0 0,0 0.0 0.0 0.0
o
10°N 6.6 18.1 157 24.0 28,7 39 6.0 16,4 82
33,4 3.8 -36, 42.6 3.9 =37. 2R.8 3,4 =33,
19.7 =~14¢6=-16.1 56¢4 =15.1-16,1 20,7 -14,2=14,8
14.6 10.2 6.4 48.7 38.5 20,5 12.2 11.0 4.9
0 11.8 19.8 27 26.5 31.4 151 9.5 21.4 170
18.7 2.6 =38, 43.6 3.9 =33, 29.9 3.1 =34,
63.0 ~17e3-16.0 60.9 =-15.7-17,5 3148 ~15,7-1641
22.2 1845 T.4 50.3 42.4 27,2 21.8 14,1 6.5
10°8 1.6 5.9 52 2.6 9.5 125 10.4 22.3 181
16,0 &7 =37, 19.1 4,0 =37, 34.2 3.3 34,
11.5 <19.9-20.5 13.6 =20.1-21,1 3n.4 -18,8-19.3
5.8 1+9 0.0 8,0 4,0 1,6 22.1 16,0 7.2
20°S
5.6 15,8 101 4,5 14.6 T1 1.7 9.9 216 13,6 28.0 259
28.3 3.8 =36, 32.0 2.1 =41, 51.0 5.1 =39, 47,1 4,7 =39,
19,8 ~18,9=17.R 1441 =1Te2=18.5 3.2 =19.8-19,1 29.0 -17.8-15.6
11.9 8.9 3.0 11.3 Te0 4,2 ?e.8 2.8 2,3 21.2 18.9 15.4
30°S )
0,0 0.0 28 |° 3.9 1l4.1 156 9.7 24.2 349
0.0 0.0 0. 29.2 4.7 -4, 42.5 3.8 -42.
0.0 0.0-17.6 13.5 -13,7-16,4 272.9 -11,5-11.4
40°S 0.0 0.0 0.0 9.0 5.8 3,2 17.2 12.9 9.5
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APPENDIX C

—_ Winter
T1C, % SIGMACTIO), 7 N 28.5 - 33.5 kft
TICIC, 7% PATCHES TCLD), °C
CODE:
> v ~7 -
P(TIC O); ) AXZ(CLD>; kft L:Z(CLR)‘ Kft
P(TIC > 10%). PCTIC > 25%), % PCTIC > 50%), 7
° ° °
165°H 120°W 75°W 30°W 15°F  ZONAL MEAN
80°N
°
0,0 0.0 1 0.0 0.0 16 0.0 0.0 6l o7 3,5 25 o2 1.7 103 ?O N
0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0 17.6 0.0 =56 17.6 0.0 -S6.
0.0 0.0 =o? 0.0 0.0 3.9 0.0 0.0 1,9 440 5 =l 1.0 o5 1.7
0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 440 0.0 0.0 1.0 0.0 0,0
e
040 0.0 14 2e3 1049 S0 445 1240 50 10.8 24.6 114 6.9 19.4 228 60°N
0.0 0.0 0. 37.6 0.0 =52. 22.6 3.0 ~-Sg. 53,4 3.0 -57. 43.5 2.1 -57.
0.0 0.0 2.7 6e0 =20 249 20.0 -2.3 8 20.2 =543 -la0 15.8 =41 .6
0.0 0.0 0.0 6.0 40 2.0 16.0 6.0 2,0 18,4 17.5 10.5 14.0 11.0 6.1
°
10,5 22.9 16 22.0 31.9 29 11.0 23.7 52 17.8 33.4 93 15.4 29.6 353 50°N
28.0 3.2 =48, 53.1 1.6 =52. 38.3 201 =53, 61.4 2.8 -56. 4844 2.8 =53,
375 =649 =4,7 4le84 =55 =246 28.8 =8.7 -5,6 2940 =643 -3.1 31e7 -6l «4.3
25.0 125 6.7 37.9 1310 24,1 23.1 15.4 13,5 23.7 22.6 20.4 25.2 20.1 16.7
°
8.9 22.4 267 17.5 30.4 72 0.0 0,0 2 9.8 24.0 795 40°N
39.0 3.7 =49, 50.3 le4 =45, 0.0 0.0 0. 4501 3.5 =48,
22.8 =TeA =745 34,7 =9¢4 =842 0.0 0,0 =27 218 =T7.8 =646
17.6 12.0 8.7 29.2 275.0 18.1 0.0 0.0 0.0 17.6 13.6 9.8
°
9.3 23.1 259 Teb6 216 763 30°N
44.5 3.1 =46, 4T«8 402 =45,
2048 =~13e3~13.4 160 =14.2-15.2
17.0 12.7 9.3 136 10.7 7.3
c
1.1 9.7 74 6.0 20.7 422 20°N
83.9 8.0 =40, 59.4 3.6 =36,
1e4 ~15.6-20.7 102 =19.6-19,9
le4 lesa 16 9.2 8.1 5.7
°
0.0 0.0 ] 8.7 203 284 10 N
0.0 0.0 0. 35.2 3.7 =36,
0.0 0.0-19.7 2446 -14.8~15,9
0.0 0.0 0.0 1863 1l4.1 7.7
Oo
17¢1 2T7e4 348
36.4 3.5 =34,
4648 =15.9-1644
34.2 2647 15.5
°
1.6 7.3 2? 6e1 17.1 380 10°$
34.9 0.0 =-29. 29.4 3.5 =34,
445 =2248=19.0 208 =19.2-20.1
445 4.5 0.0 142 9.5 3.9
o
Ted 20,9 647 20°S
42.6 4.4 =38,
1743 =18.1=17.8
125 10e7 7.9
30°S
75 21.2 533
39.8 4.0 ~42,
18.9 =12.0-13.2
13,9 10.1 7.1 o
40°S
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APPENDIX C

Spring
28.5 - 33.5 kft
TIC, % SIGMACTIC), % N
TICIC, % PATCHES :
CODE : , TCLDY, °C
P(TIC > O, 7 AZ(CLD), kft ANZCLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 507), %
15°F o0°E 105°E 150°E 165°W
80°N
70°N
60°N
0.0 0,0 21
0.0 0.0 0.
0e0 0.0 1.8
° 0.0 0,0 0,0
50°N
16,1 1240 3 2B.7 38.6 18
1641 2eT =47, 57.3 2.0 =48,
100.0 =7.3 0,0 50.0 =8.5 -3.1
6647 33.3 0,0 38.9 38.9 27.8
o
40 N 5s2 1741 29 11.7 2649 44 ol o1 6
21.6 Se4 =52, 34,4 lae4 -4s5, b 1.0 =-48,
241 =243 =5, 34,1 =845 -9,1 1647 1.6 2.1
10.3 6.9 3,4 18.2 15.9 11.4 Ge0 0.0 0.0
o
30 N 13.6 13.3 7 Ky 113 2%
23.7 3.0 -47, 40.8 640 =37,
57e]l =11e3-13.7 Be3 =1640-14,4
42.9 42.9 0.0 8.3 8.3 0,0
2 o
0 N 0.0 Ge@ 4 2 1.0 i8 0 ol 25
0.0 0.0 0. 4.3 8.0 =41, s 1.0 -40,
0.0 0s0-15.6 Seb6 =14,0-14,7 Be0 =14,4-13,8
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0
10 N 0.0 0.0 2 2 «3 s
0,0 0.0 0. «8 2.0 =41,
0.0 0.0-14,5 2040 ~1445~14,5
0.0 0.0 0.0 0.0 0.0 0,0
OO
10'8 5.7 13.1 9
25,7 1.0 =31,
22.2 =22.6-20,7
1l1.1 11l.1 0,0
20°S 0.0 0.0 9
0.0 0.0 [V
0.0 0,0-17.6
0.0 0,0 0,0
30° :
0°s 19,4 32.3 23
55,8 4,1 =49,
34.8 -16,0 -9.8
30.4 2641 21.7
40°S
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APPENDIX C

—— Spring
TIC, 7 SIGMA(TICY, ¢ N 28.5 = 33.5 kft
TICIC, % PATCHES T(CLD), °C
CODE :
> g ~7 o
P(TIC O), /0 AZ(CLD), kft AZ(CLR), Kft
P(TIC > 10%), % PATIC > 25%), % P(TIC > 50%), %
o
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°
0.0 04,0 3 0.0 0.0 3 N
0,0 0.0 0. 0.0 0.0 [V
0.0 040 -3.1 0s0 0.0 =3,1
0.0 0.0 0.0 0.0 0,0 0,0
-]
.0 .1 17 28.8 38,6 24 16.9 32.8 41} 70°N
o4 1.0 =60, 69.2 3.4 -57. 63,0 3.2 ~57,
5.9 5 =e5 41.7 =3,0 =2.6 2648 =2.7 =1.5
0.0 0.0 0.0 37.5 37.5 33.3 22.0 22.0 19.5
-]
50.4 4241 5 5.0 11.9 39 14.8 29.2 44 3.9 12.5 109 7.0 19.5 218 60°N
84,1 4¢3 -S3, 17.8 2.5 =53. S4el 242 -55. 22,5 3.6 =55. 33.9 3.0 -S4,
60,0 -8.3 2.1 28.2 =5.8 =2.9 27¢3 =4.7 -5,1 17.4 =5,0 =5.0 20.6 =5,3 -3.8
60,0 60,0 6040 12.8 10.3 0.0 22.7 20.5 18,2 11,9 5.5 1le8 14.2 10.1 6.0
- o
3.3 1l.9 79 10,9 23.1 2642 7.8 2l.1 132 0.0 0,0 5 9.4 22.3 479 50°N
17.6 3e1 =52. 36,0 2.7 =49, 35.5 243 =51, 0.0 0.0 0. 348 246 =50,
19.0 -4.5 =2,1 30,2 =73 =5.2 22.0 =6.1 =84,2 0.0 0,0 =641 2649 =648 =4,2
Te6 6.3 2,5 23.1 157 9.5 15.9 9.8 7,6 0.0 0,0 0.0 19.2 13.4 B.4
e
3.2 10.7 233 | 12.0 2.8 50 4.6 6.5 3 5.5 16.4 365 4O°N
15.3 244 =47, 30.1 3.7 =46, 13.7 3.0 =46 21«9 2.7 =47,
20,6 =846 =T7.9 40,0 -~8.0 =6.4 33.3 =5.6 ~7,0 2542 =T7.8 =7.4
9.0 4.3 1.7 28.0 1840 10.0 33.3 0.0 0,0 12.9 7.7 4.1
o
S¢3 l4.7 237 10.8 26+4 39 6.0 16.6 307 30°N
20.5 2.2 ~43, 47.0 2.8 =45, 24.3 2.4 -43,
25.7 =13.0=12.1 23,1 =123-11.6 24.8 -12.9-12.3
13.1 8.9 3.7 17.9 12.8 10.3 14,0 10.1 4.2
-]
040 0.0 ? 1e6 led 2 19.7 31.3 8 2.8 13.3 59 20 N
0.0 0.0 0, 2.7 1.0 =36. 39,4 .8 -39, 20.7 1.8 =39,
0.0 0.0-18.7 50,0 ~16.9-14.0 50.0 ~14.8-15,2 13.6 =1448-14,5
0.0 0.0 0.0 0.0 0.0 0.0 37.5 25.0 12.5 5.1 3.4 1.7
o
2.4 B.T 18 1.8 7.5 25 10°N
l4.4 2.0 =34, 11.0 2¢0 =36,
16,7 ~1T7.4-16,6 1660 ~1647=164,0
5.6 5.6 0,0 4.0 4.0 0.0
o
11.1 2640 10 11.1 26.0 10 0
37.0 3.7 -3s4. 37.0 3.7 =34,
30.0 0.0 0,0 30,0 0.0 0.0
30,0 10,0 10,0 3040 1040 10.0
o
o7 .9 3 12.5 22.6 12 8.5 18.4 24 10°S
2.0 1.0 =37, 37.6 15 =34, 29.1 1.3 =34,
33.3 =196 0.0 33.3 0.0 0,0 2942 =21.1-20.7
0.0 0.0 0.0 25.0 25.0 16,7 16.7 16.7 8.3
o
1.8 3.1 4 5 1.9 13 20°3
7.1 240 =34, Te1 20 <34,
25,0 «20.9-21,0 Te7 =20+9=18,5
0.0 0.0 0,0 0.0 0.0 0,0
30°S
19.4 32.3 23
55.8 4.1 -49,
34.8 -16.0 -9.8
30.4 26.1 21,7
40°s
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APPENDIX C

Summey
28.5 - 33.5 kft
TIC, 7 SIGMA(TIO), 7 N
TICIC, % PATCHES T(CLDY, °C
CODE : ’
P(TIC > O, % ANZCLD), kft ANZ(CLR), kft
PATIC > 10%), % P(TIC> 250, % P(TIC 2 508, 3
15°E o0°E 105°E 150°E 165°W
80°N
70°N
60°N
50°N
4e4 16,9 66
26.5 2.6 -45.
16.7 =5.6 =9,7
601 6.1 45
4O°N 0o L0 296 0,0 0.0 1 19.3 34,7 28 0.0 0.0 19
.4 1.0 =35, 0.0 0e0 0, | 67.5 1.0 -35. 0.0 0.0 0.
e3 =10.5-17.7 0o  000-23.0 | 28.6 ~14.8-17.9 040  0,0-1442
0.0 0.0 0.0 0.0 0.0 0.0 | 25.0 25,0 17.9 0.0 0.0 0.0
30°N 5.0 0.0 76 | 11.8 25.8 286 14 1.6 2
0.0 0.0 0. | 40.8 3.0 -32, 2.7 1.0 -29.
000  0.0-19.0 | 29.0 ~18.0-17.8 | 50.0 -20.9-18,7
0.0 0.0 0.0 | 21.3 1641 11.2 2.0 0.0 0,0
20°N 23.8 31,0 168 | 28.9 36.6 14
46,5 3.k ~32, | 4449 3.6 =34,
53.6 ~17.9-18.0 | 64.3 =17.1-16,5
43,5 37.5 23.2 | 50.0 42.9 21.4
10°N 14,9 25.5 102 | 13.8 23.7 31
32.4 3.7 ~32. | 35.7 2.5 -37.
46¢1 ~17e7~=17.6 3R.7 -15.,2~15,6
32.4 2445 9.8 29.0 22.6 9,7
0° 4,3 9.8 52 4.4 13.7 133
18.6 4.0 =35, | 28.0 3.0 =35,
23,1 ~14.1-14.1 15.8 =13,8-13,8
19.2 5.8 0.0 [ 11.3 8.3 3.0
10°S 7.8 17.8 26 L0 0.0 125
29.0 2.4 =37, 0.0 0.0 o.
26.9 ~13.8-14.,1 0.0 0.0-13,7
26,9 T.T Tu7 0.0 0.0 0.0
20°8 .6 4.6 155 4 1.1 21
17.8 2.6 =3g. 2.5 3.3 =43,
3¢2 =13.3-12.2 | 14.3 =11.3-11.8
1.3 1.3 0.0 0.0 0.0 0.0
30°S 5.1 15.2 75 2.5 10.6 27
26.1 4.2 -48. | 22.7 4.0 -49,
17.3 7.2 =4.9 | 11.1 =6.3 =5.4
. 13.3 8.0 2.7 Te4 3.7 3.7
40°s
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APPENDIX C

Summer
TIC, % SIGMA(TIC), N 28.5 - 33.5 kft
TICIC, % PATCHES T(CLDY, °C
CODE:
a] —— ——
PATIC > 0), % AZCLD), «ft DZ(CLR), kft
PATIC > 10%), 7 P(TIC > 25%), 7 P(TIC > 50%), %
165°¥ 120°W 75°H 30°W 15°E  ZONAL  MEAN
80°N
70°N
60°N
1.2 2.2 15 6.8 16,2 50 5.5 144 65
3.5 2.0 =55, 2040 1,3 =48, 16.2 1.5 -50,
33,3 -leé4 =o4 34,0 =4.4 =4.7 33.8 =3.7 =3.7
0.0 0.0 040 la.0 B.0 440 10.8 6.2 3.1
o
.7 1.8 7 2.5 8.7 14 13.2 22.7 11 R.9 18,8 37 6.0 17.2 135 50°N
Sel 2.0 -41, 17.3 245 =34, 3644 «8 =37, 3644 3.7 ~46. 29.8 2.7 =43,
1443 =6.R =8.9 14,3 -1Be6-14.2 3644 =15.7-13,5 2643 =4,5 =5.6 2040 =7.8 -9,3
0.0 0.0 0.0 7.1 Tel 0.0 27.3 27.3 18,2 21.6 18,9 5.4 11.9 1l.1 5.2
©
6.8 19.5 3n 5.6 9.7 4 0. 0.0 2 2.0 12.1 380 4O°N
29.2 2.0 -39, 2244 3,0 =36, 0.0 0,0 0. 45,1 1.5 -37.
23.3 =13.7-18.) 25,0 -17.8-18.0 00 0,0~1647 4e5 =1442=1T746
16,7 6.7 6.7 25.0 0.0 0.0 0.0 0.0 0.0 3.4 2.4 1.8
30°N
0.0 0.0 Y 9.1 23.2 371
0.0 0.0 0. 4044 3.0 =32,
0.0 0.0-18.9 27.6 =~18,0-18.2
0.0 0.0 040 1644 124 8.6
20°N
24.2 31.3 182
4445 3.4 32,
S4e4 -1748-1749
4440 37.9 23,1
10°
14.7 25.1 133 N
33.0 3.5 -33.
44644 =1Te2-17.1
31.6 24,1 9.8
4.4 12.7 185 0
24.6 3.4 =35,
17.8 -13.9-13.9
13.5 Te6 2.2 .
10°S
1.3 7.9 155
29.0 2.4 =37,
4.5 -13.8-13.8
445 1.3 1.3 R
20°S
.5 4.3 176
1?.1 209 '410
445 =124.6-12.2
1.1 1.1 0.0 .
30°S
4.6 14,2 102
27.9 4.2 =48,
1547 =7.1 =5.0
11.8 6.9 2.9
40°S
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APPENDIX C

Autumn
28.5 - 33.5 kft
TIC, 7% SIGMA(TIO), 7 N
TICIC, % PATCHES TCCLDY, °
CODE: (L, *C
P(TIC > ), % AZCLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%)., %
15°E o0°E 105°E 150°E 165°W
80°N
70°N
60°N
0.0 0.0 30
0.0 0.0 0.
0.0 0.0 -3.4
o 0.0 0.0 0.0
50°N
17.9 26.6 71 0.0 0,0 8 0.0 0.0 37
35,3 3.0 -46, 0.0 0.0 . 0.0 0.0 0.
50.7 =943 =-8.7 0.0 0.0-11,2 060 0.0 =9.4
40,8 29.6 12.7 0.0 0.0 0,0 0.0 0,0 0.0
[-]
4O°N 2.3 13.2 120 4.7 16.7 63 0.0 0.0 14
73.1 3.3 -S54, 29.9 3.9 -37. 0.0 0.0 0.
3.1 ~7.9 9.6 15.9 =15.9~-15,7 0.0 0,0-10.5
3.1 3.1 2.7 9.5 6.3 3,2 0.0 0.0 0.0
o
30°N 1.9 12.8 44 7.0 22.9 7o 20.8 0.0 1
43.9 4.5 -4T, T0.6 4.6 =39, 20.6 0.0 =34,
4.3 <10.0-17.9 1040 -1645-19.3 | 100.0 -20.8 0,0
2.2 2¢2 247 8.6 8s6 B.6 100.0 0.0 0,0
20°N
7.1 20.4 154 1.6 5.8 14 0.0 0,0 2
42.1 2.5 =34, 22.4 0.0 -32. 0.0 0,0 0,
16.9 =17+0-18.7 7.1 =20.0-20,3 0.0 0,0-18.8
13.0 9.7 Tol Tal 0.0 0,0 Ce0 0.0 0.0
o
10°N 16.2 26.1 32 6 146 8 13.0 22.0 21
36.9 4.5 =30, 4.7 1.0 -3z, 30.4 5.1 =35.
43,8 ~13.4-16.7 12.5 =-13.4-18,7 42.9 =13.4-15.4%
31.3 25.0 12.5 0.0 0.0 0,0 23.8 23.8 14.3
o
0 1.2 2.7 7 | 22.1 26.4 23 5.0 9.5 16
4.1 2.0 -31. 31,7 4.1 -29. 15.8 2.4 =37,
28.6 -13.3-13.6 69.6 =14.6-15.2 3143 -l4.1-14.4
0.0 0.0 0.0 5645 34,8 17,4 18.8 6.3 0.0
o
10°8 1o Te1 28 12.3 26,0 14
38.0 8.0 -3]. 57.5 8,0 ~30.
3.6 -18.6~18,2 2146 -19.8-17.1
3.6 3.6 0,0 21.4 21.4 14.3
o
20°S 18.8 29.4 42 12.9 27.5 37
52.6 6e3 =36 68,2 6,6 =35,
35,7 -18.4-16,9 18,9 -18,8=16.1
31.0 31.0 19,0 18.9 18.9 16.2
o N
30 S 0.0 0.0 bl 0.0 0.0 3l 15,0 30.1 46
0,0 0.0 0. 0.0 0.0 O 62.9 4,2 ~48,
0.0 0.0-12.8 0.0 0.0-10,5 23.9 =9.6 =6.1
4008 0,0 0.0 Oan 0,0 0.0 0,0 21.7 19,6 17.4
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APPENDIX C

Autumn
TIC, 7% SIGMACTIC), 7 N 28.5 - 33.5 kft
TICIC, 7% PATCHES T(CLDY, °C
CODE:
o _— —_
PTIC > O, % AZICLD), kft AZCLR), kft
P(TIC > 10%), % PATIC > 25%), % PCTIC > 50%), %
165°W 120°W 75°H 30°W 15°E  ZONAL  MEAN
80°N
le 3.3 7 78.3 18,0 9 44.6 40.5 16 70°N
9.4 0.0 -4g. T8.3 0,0 =47, Tled 0.0 ~47.,
14.3 -+9 -2,8 100.0 =5.2 0,0 625 =448 -2.8
0 0.0 0,0 100.,0 100,0 88,9 5643 56.3 50.0
60°
0.0 0.0 3n 0.0 0.0 7 4,4 16.7 122 3.5 13.9 239 3.2 13.8B 428 N
0.0 0.0 0. 0,0 0.0 [1 % 48.6 el =46, 2744 1 ~49, 32.9 «l =48,
0.0 0.0 -~ 0.0 060 =261 9.0 ~448 =2,1 13.0 =4,5 =4,5 G.8 =4e6 =3.3
0.0 0.0 0.0 0.0 0.0 0.0 8.2 5.7 4,9 8.4 4,2 2.9 Te0 4.0 3.0
6.3 20.0 49 2.9 12.5 39 3.4 15.3 265 4el 14,2 T6 53 17.5 545 50°N
28.0 0.0 =49, 56.5 1.0 =45, 53.7 «2 =50 30.9 2.1 =50. 38.3 1.8 =48,
224 =741 =57 Sel ~12.9 =8.4 6.4 =8.8 ~8,6 13.2 =7.7 =6.5 139 =B.8 =8.2
10,2 6.1 641 5.1 Se1 5ol S.7 5.3 3,4 9.2 6,6 2eb 106 Be3 4.6
L
6.1 1641 T4 2.6 Te? 19 3.7 14.3 301 40°N
23.2 le2 =46, 2447 1.0 -48, 30.7 2el =44,
26e3 =11.6~10.,9 10.5 <=9.6-13.2 1260 ~12.2-11.4
17.1 9.2 5.7 10.5 5.3 0.0 8.3 5¢3 3.0
o
9.8 26,2 en 0.0 0.0 19 Sel 19.6 156 30 N
65.4 | 4.0 =47, 0.0 0.0 0. 614 4.0 ~61,
15.0 =14.,8=16.7 0.0 0e0=-1640 Be3 =15.4~18.1
15.0 10.0 10.7 0.0 0.0 0.0 Tel 5.8 5.8
0.0 G.0 13 0.0 0.0 14 5«7 18.3 197 20 N
0.0 0.0 0. 0.0 0.0 0, 414 2e4 =34,
0.0 Ga0-16.9 0.0 0.0~16.8 1367 «1741-18.5
0.0 0.0 0.0 0.0 0.0 0.0 10.7 7.6 5.6
o
0.0 0.0 3 0.0 0.0 1 12.2 22.9 65 10°N
0.0 0.0 [ 0.0 0.0 O« 33.1 4.6 =32,
0.0 0e0-1640 0.V 0.0-20,5 369 =1344=16,7
0.0 0.0 0.0 0,0 0.0 0,0 23.1 20.0 10.8
12.9 21.6 46 0
25.9 3.6 =31,
SPel =14e4=14.5
34.8 19.6 8.7
10°S
0.0 0.0 1 4.9 16.7 43
0.0 0.0 0. 5246 8.0 -30,
0.0 0.0~14,5 9e3 =19.5-17.8
0.0 0.0 0,0 9.3 9e3  4a7
20°S
0.0 0.0 1 15.8 28.6 80
0.0 0.0 O 57.6 6e4 =36,
0.0 0.0-14,5 275 =1Be5~16.4
0.0 0.0 0,0 250 25.0 17.5 o
30°S
8.8 24,1 79
629 4e2 =~48,
13.9 =9.6 =8.3
12.7 1144 10.1 R
40°S
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Winter
33.5 -~ 38.5 kft

APPENDIX C

TIC, % SIGMA(TIC), 7 N
TICIC, % PATCHES T, °C
CODE: ’
PATIC > D, % ANZCLD), kft AZCLR), kft
P(TIC > 10%), % PATIC > 25%), % P(TIC > 50%), %
15°E 0°E 105°E 150°E 165°w
80°N
70°N
6G°N
0.0 0.0 39
0.0 0.0 0.
0.0 0.0 4.3
. 0,0 0,0 040
50°N
7.8 21.5 114 0.0 0.0 6 0.0 0.0 33
35.5 2.6 ~6l. 0.0 0.0 o. 0.0 0.0 0.
21.9 =2.5 ~1.7 0.0 0.0 10,7 0.0 0.0 5.l
16.9 8.8 7.9 0.0 0.0 0,0 0.0 0.0 040
-]
40°N 9,2 23.6 18+ 0.0 0.0 20 0.0 0,0 32
47.8 3.3 S, 0.0 0.0 0. 0.0 0,0 0,
1944 =646 =3.4 0.0 0.0 1,5 0.0 0,0 1.0
15.1 1244 941 0.0 0,0 0,0 0.0 0.0 040
30°N
‘0.0 0.0 3 17.3 25.0 82 0.0 0.0 6
0.0 0.0 0. 36.3 4.1 =54, 0.0 0.0 gq.
0.0 0.0-10.4 47.6 ~Be3 =Be6 0.0 0.0-16,4
0.0 0.0 Da0 42.7 7546 13.4 0.0 0.0 0,0
20°N
0.0 0.0 1 7 5.0 lag 3.6 12.9 43 0.0 0.0 60
0.0 0.0 0. 195 640 =46, 19.2 3.1 -4g9. 0.0 0.0 0.
0.0  0.0-18.1 3.4 =15.8-16.6 1846 -12.4-15,0 0e0  0.0-12.6
0.0 0.0 0.0 2.0 le4 L7 7.0 T.0 2,3 0.0 0,0 0.0
o
10°N 10,9 2440 147 26,9 33.2 40 16,9 28,8 202
33.4 3.4 =45, 5544 3.4 -43, 48,0 3.6 =45,
3247 =14e3=14.4 45,0 =14.6=14 4 35,1 ~13.1-13,2
20.4 15.0 8.8 37.5 37.5 30,0 30.7 24.8 17.3
0
0 23.1 31.4 70 12,2 22.9 10 12,7 26.5 194
40.4 3.2 -42, 33,2 3.5 -43. 41,1 2.2 ~44.
571 =15¢1~14.5 36,7 ~14.2-14,1 30.9 ~13.0-13.1
42.9 2.9 22.9 27.8 18.3 8.9 21.6 17.5 13.4
0
10°3 0.0 0.0 55 10,0 23.7 251 16.7 30.3 203
0.0 0.0 O, 44,6 3.6 ~43, 47.6 2.6 =46
0.0 0.0-18.4 22.3 -15.9-16,9 35.0 ~13.3-13.0
0.0 0.0 0.0 17.5 14.3 9,2 27.6 22.7 18.2
20°S ] ,
0.0 0.0 11 0.0 0.0 95 1.1 8.1 390 11.8 26.0 =241
0.0 0.0 0. 0.0 0.0 0, 3247 4.7 -4g. 41.2 3.1 -47.
0.0 0.0 0.0 0.0 0.0-15.9 3.3 -16.6-17,5 28.6 -~14,1-15.1
0.0 0.0 0.0 0.0 0+0 0.0 2.0 1.7 1,0 20.3 15.8 11.6
30°S
0.0 0.0 28 1.9 11.4 4g0 Re3 22.4 186
0.0 0.0 O, 45,5 4.2 =50, 39.7 2.9 =50,
0.0  0.0-14.1 4,2 =11.1-11,8 21,0 =T.6 -8B
40°S 0.0 040 0.0 3.3 2.3 1,9 15,1 11.3 8.6
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Winter
TIC, % SIGMA(TIC), 7 N 33.5 - 38.5 kft
TICIC, % PATCHES T(CLD)Y, °C
CODE :
7 D —_—
PATIC > ), 7 AZCLD), krt AI(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°F  ZONAL  MEAN
80°N
0.0 0.0 14 0.0 0.0 14
0.0 0.0 [ 0.0 0.0 0,
0.0 0.0 4,6 0.0 0.0 4,6
0.0 0.0 0,0 0.0 0.0 0,0
o
0,0 0.0 40 0.0 0.0 62 0.0 0.0 24 0.0 0.0 126 70 N
0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 Oe 0.0 0.0 0,
0,0 0.0 4.0 0.0 0.0 4.9 0.0 0.0 3,5 0.0 0.0 4,3
0.0 0s0 Oen 040 0e0 0.0 0e0 0.0 0,0 0.0 0.0 0,0
60°N
0,0 0.0 43 o0 el 84 218 37.2 89 15,6 30,7 112 101 26.7 367
0.0 0.0 0. o8 1.0 =63, 69.4 2¢9 ~66. S1et 2.5 =65, 58.6 2e6 ~65,
0.0 0.0 le7 le2 ~lel 2.0 31.%9 =3.3 3,2 30.4 =3,5 «3 17.2 =3.3 2.1
0.0 0.0 Qon 0.0 0e0 040 27.0 25.8 22,5 2540 19.6 15.2 14,2 12.3 10.1
3
9.2 20.9 613 2.6 11.3 223 23.8 37.2 1lg4 11.0 27,0 95 10.0 25.5 698 50 N
36,2 le2 ~-62. 19.6 2.1 =60, 68.4 245 =62, 57.8 2.4 =61, 47.9 243 =61,
5.4 b =47 13,5 <~2.6 1.6 3448 =4.,6 1,2 13,9 -1,8 5 2049 =31 1,1
20.6 175 4.8 S.8 4.0 2,2 31.7 31l.1 25,0 15.8 13,7 10.5 15.8 13.5 9,7
L]
10.2 25.3 687 121 27.1 277 67.5 0.0 1 101 25.1 1198 40 N
48,0 2.9 =56, 52.3 2.8 ~58, 67.5 4,0 ~53, 49,1 2.9 ~-56,
21e3 =640 =4,A 231 <=4.7 =3,.5 100.0 0.0 0.0 205 =5.7 -3.8
16,6 13.8 10.73 19.1 17.0 12,3 100.0 100,0100,0 16,3 13.8 10,2
30°N
Te? 205 869 Be2 207 989
37.6 3.4 =573, 37.3 3.5 ~54,
20e4 «10472-10.9 218 =10.0-10.9
15.5 10.9 6.8 1742 11e7 7.1
20°
6ol 17.7 288 3.7 13.9 540 N
4]1.5 le7 -50, 36.2 23 =49,
14.6 ~1404~15.4 1042 ~14e2-15.5
12.%9 10.4 4.9 7.8 6¢5 3.0
10°N
1l.2 22.8 129 l4.4 26.8 518
34,3 2.3 =49, 41.6 3.2 =45,
32.6 ~12.9=13.7 34¢6 ~13.5~-13,6
2le7 1944 9,7 26e1 216 13,9
9
4.3 14.3 82 12.6 25.0 527 0
32.6 3.1 ~-48, 37.5 3.0 -43,
13.3 ~12.2=-12.% 336 =13.9-13,3
9,6 Te? 3.4 2447 18.2 11.6
o
10°S
15.4 21.3 17 11.6 25.7 522
33,3 7T =46, 45,7 2.9 =44,
46,2 ~15.5~1644 25e5 =14+.5~15.7
38,5 308 7.7 2061 16.5 11.7
20°S
409 17.6 648
40.2 33 =47,
122 =14¢2-16,.5
8.5 6.6 4.8 o
30°S
3.5 15,3 694
41.7 3¢4 =50,
BeS =849-1l.2
6e3 4.6 3,6
40°S
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Spring
33.5 - 38.5 kft
TIC, 7 SIGMA(TIC), % N
TICIC, % PATCHES T(CLD), °C
CODE: ‘
PCTIC > ), % AZCLD), ket OZ(CLR), kft
p(TIC > 100), % P(TIC > 25%), % P(TIC > 50%), %
15°F 60°F 105°F 150°F 165°W
80°N
70°N
00 0.0 B8
D.0 ¢.0 Qe
0.0 0.0 5.8
N0 0.0 0.0
60°N
9.4 22,9 200
46.9 2.1 =63,
20.0 -4 3,0
. 17.0 14,5 9.5
50°N
ol «3 31 9.3 23.2 30 Reb 23.9 346
1.2 le5 =54, 39,9 3.7 ~54. 48.9 2e4 =57,
6.l 19 167 23¢3 <=6.2 .- 17.6 =6,2 1.l
0.0 0.0 0.0 20.0 10.0 6,7 13.6 11.3 9.2
-]
40 N S.6 19.0 7n 0,0 0.0 1 15.7 27,1 129 .8 7.1 80
35,7 2.8 =58, 0.0 0.0 O 38.1 1.9 =57. 216 1.0 =61,
157 =345 =3,7 0,0 0.0 =8.7 41.1 =5,3 =-2,5 3.8 =3.,0 =.3
10.0 Tal 4.3 0.0 0.0 0.0 32.6 24,0 13,2 1.3 1.3 1.3
30 N 0.0 0.0 ’ 1.7 Tel 65 3.9 14.1 22 1 o6 34
0.0 0.0 0, 22.0 be6 =53, 17.2 2.8 =49, 2e0 1.0 =47,
0.0 De0=15.0 TeT =99 =T,.6 22«7 =1043 -8,3 549 =11lel=1244
0.0 0.0 0.n 4,6 446 0.0 9,1 4,5 4,5 0.0 0.0 0.0
20°N
0.0 0.0 17 el «3 32 6be2 1.3 54
0,0 0.0 0. -] 1le0 =44, 55,9 2.7 =45,
0.0 0el~10.4 15.6 =12.2-11,.4 1lel =12.3=11.9
0.0 0.0 0.0 Da0 0.0 0,0 9.3 Toé Teb
-]
10 N 0.0 0.0 ) 2o 4.2 6 0.0 0.0 11
0.0 DeD 0. Tel 2.0 =44, 0.0 0.0 0.
0.0 0eO=11.0 33.3 ~12.8~)12,6 0.0 0,0-11.8
0.0 0.0 0,0 16.7 0.0 0,0 0.0 0.0 0.0
-]

0 18,5 26.7 31
35.9 2.5 =50.
51e6 ~12.8=13.5
45,2 25.8 12.9

o
10 S 4.7 13.3 29
22.5 3.0 =-50.
2047 =1643=-16.5
10.3 6.9 3.4
20 S ol ol 18
2.0 1,0 =50,
S5e6 =18,6=11.8
0.0 0.0 0.0
30°S ‘
1e6 2.7 4
6e3 2.0 =57,
25.0 -8,7 =-4.,9
0.0 0.0 0.0
40°s
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Spring
[y 33.5 - 38.5 kft
TIC, 7 SIGMA(TIC), % N 3
TICIC, % PATCHES TCLDY, °C
CODE:
> 7 ~7 ~ o
PCTIC > D), 2 AZCLD), kft AZ(CLRY, «ft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
0.0 0.0 8 ol 4 14 0.0 0.0 3 .1 .3 25
0.0 0.0 O le6 3.0 =5g. 0.0 0,0 0. 1.6 3.0 =59,
0.0 0.0 2.2 7.1 =7 1.8 0.0 0,0 .l 4e0 =07 1la7
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0,0
70°N
6.0 0.0 77 o0 «1 93 .0 .1 58 0.0 0.0 13 .0 .1 245
0.0 0.0 O, b 1.0 =47, et 140 =57, 0.0 0.0 0, 4 1.0 =52,
0.0 0e0 4oé 3.2 6.1 5.1 S.2 2.6 3,1 0.0 0.0 3 204 beb 4,2
0.0 040 O0un 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0
60°N
2.0 10.5 187 2.7 11.3 230 .0 .2 102 3.3 15.6 213 3.8 15.2 932
29.4 3.4 =63, 22.9 2.6 -60, 143 2.3 =44 37.2 3.0 -60. 35.2 246 -61.
7.0 =2.,2 2.0 11.7 =3e6 o9 2.9 4,0 1,8 B+9 =2.6 =-.l 109 =1.7 1.6
3.7 3.2 1.6 61 4¢3 1a7 0.0 0.0 0,0 5.2 442 343 7.1 5.8 3.5
-3
6.3 17.8 323 5.0 16.2 680 244 13.5 180 5.5 17.4 77 5.8 18.3 1649 50°N
29.0 3.4 -60. 35.3 2.3 =58, 32.3 1.5 =55, 32.4 3.3 =60, 36.4 2.6 =58,
217 =5.3 .2 1441 =bel =lel TeS =1e2 =7 16,9 =2.8 =.2 158 =4¢3 =-,2
13.6 9.3 4.1 10,4 Beéd 4.0 3.8 3.1 1,9 11.7 7.8 3,9 11.1 8.5 4.9
-]
3.6 13.4 80 6.4 19.4 368 .0 o1 47 Sel 16.9 1496 40°N
25.6 26 ~5T7. 38.6 2.5 =60, ¢ 140 -3g. 32¢1 2.4 =58.
13.4 =~5.7 =4.7 1666 =3.T7 =2.6 2.1 2.0 -3,6 158 =447 =3.7
Teb  Seb 247 125 9.0 S.7 0,0 0.0 0,0 106 T.6 4,3
30°N
6.3 18.5 591 20.5 79.4 8 2.1 9.6 =54 S.4 17.0 782
32.2 ° 2.6 =53, S54.8 4.0 -53, 3B.4  S.3 ~49, 1.4 2.7 =52,
19.6 =9.4 -8.2 37.5 -13.1-11.2 Se6 -12.8-12,3 17.1 =9.6 =9,2
13.0 10.0 5.7 37.5 27.5 25.0 S.6 3.7 1,9 11.3  B.7 4.5
20°N
5.3 12.8 37 153 27.1 8] 8.8 23.1 ¢9 8.2 2146 290
28,0 4e6 =50, 38.8 3.3 =49, 31.8 2.4 -50. 3445 3.0 =49,
1849 -13.4=13.7 39.5 =12+2-11.5 27.5 =13.1-14,2 23.8 =12.6-12.4
13.5 10.9 0.0 28.4 2242 l4.8 14.5 11.6 8,7 148 117 7.6
l o
?e3 5.8 27 18.7 30.3 76 12.4 25.7 120 0°N
16,7 247 =44, 4744 3.2 =49, 42.4 3.1 -48,
13.6 ~14.8=13.1 39,5 -12,0-13,0 29.2 =12.3-12.8
13.6 0.0 0.0 34,2 28.9 17,1 2540 18.3 10.8
o
17.7 2641 72 18.0 26,3 103 0
31.9 2.5 "9. 33-1 205 0‘9.
55.6 =12.8-12,1 S4eéd =1248-13.0
41.7 25,0 15,3 42.7 25.2 14.6 .
10°S
12.0 23,1 g4 1001 21.3 113
28.8 2.7 =49. 27.9 2.8 -49,
41.7 =15.4-15,6 36e3 -15.6-16.1
26.2 16,7 8,3 22¢1 14.2 7.1 .
20°S
11.8 21.9 12 4.8 15.0 30
47.3 3.7 -49. 3640 3.0 =50,
25.0 -15,3-15,8 13.3 -16.1~12.9
25.0 25.0 8,3 10.0 10,0 3.3
30°S
le6 2.7 4
6.3 2.0 =57,
2540 =B.7 =4.9
0.0 0.0 0.0
40°s
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APPENDIX C

Summer
33.5 - 38.5 kft
TIC, % SIGMACTICY, % N
TICIC, % PATCHES T(CLDY, °C
CODE: !
PCTIC > 03, 7 AZCLD), kft AZ(CLR), kft
P(TIC » 10%), % P(TIC > 25%), % P(TIC > 50%), 7%
15°E 60°E 105°E 150°E 165°W
80°N
70°N
1.6 6.6 18
29,0 7.0 -58.
Se6 =bo4 =48
5.6 5.6 0.0
-]
60°N 1.2 4.9 111
12.3 1 =57
9.9 =7 2.2
4.5 .9 0.0
50°N
0.0 0.0 8 3 1.0 26 12.9 24.4 352
0.0 0.0 O, 3.7 240 =44 33,5 1,9 -52.
0.0 0e0 =340 7.7 =145 -9,7 38,6 =-8,3 -5.5
0,0 0.0 0o 0.0 0.0 0,0 26.7 18.8 12.2
©
40°N 9.0 0.0 220 16.5 27.9 117 6.7 15,1 53
0.0 0.0 0. 41.0 240 -4 29.4 1.8 -52.
0.0  0.0-15.5 40.2 -13.9-12,4 22.6 -11.2-11.8
0.0 0.0 0.0 29.9 23.1 15,4 18.9 11,3 3.8
o
30°N 0.0 0.0 65& 0.0 0.0 35 0,0 0.0 2
0.0 0.0 O, 0.0 0.0 0. 0.0 0,0 g,
040  0.0-1641 0.0 0.0-16.1 0.0  0.0-17,1
0.0 0.0 040 0.0 0.0 0.0 0.0 0.0 0,0
-]
20°N 32,6 32.3 91 37.5 30.7 13
45.0 3.8 -45, 44.3 3.6 -42,
72.5 =1443=15,0 84,6 =14.9-17,0
61.5 51e6 31.9 69.2 61.5 38,5
o
10°N 10.1 22.7 70 5.2 12.5 25
32.0 2e6 =43, 2640 Ceb6 ~43,
31e4 -15.3-14,7 20.0 =15.0-14,3
18.6 12.9 8.6 16,0 12.0 0,0
0° 0.0 0.0 20 9.2 21.9 g6 48.8 24,2 3
0.0 0.0 0. 42,3 4.5 -44. 48.8 0.0 =52
0.0 0.0-12.8 21.9 -12.4-12,4 |100.0 -15.4 0.0
0.0 0.0 0.0 18,8 14.6 8.3 {100.0 66,7 33.3
o
10°8 0.0 0.0 31 .0 479 1.9 10.1 31
0.0 0.0 0. 8 2.0 -49, 30,2 0,0 =50,
0.0 0.0-13.9 1.3 -11.1-12,2 6e5 -15.5-14.5
0.0 0.0 0.0 0.0 0.0 0,0 3.2 3.2 3.2
o
20°S 0.0 0.0 3 .0 4 134 2.6 7.5 4l
0.0 0.0 o, 403 240 =57, 15.1 1.4 =48,
0.0  0.0-13.0 LT =B.7-10,6 17.1 =11,6-15.4
0.0 0.0 0.0 De0 00 0,0 12.2 4.9 0aQ
o N
30°S . 1.6 295 0.0 0,0 63
13.5 5.5 =51, 0.0 0.0 0.
1.0 =5.7 ~-1,6 0.0 0,0 =~2.5
40°s 5 0.0 0,0 0.0 0.0 0.0
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Summer
TIC, % SIGMACTIC), N 33.5 - 38.5 kft
TICIC, % PATCHES T(CLDY, °C
CODE:
07 — —
PTIC > O, Z AZCLD), kft AZ(CLR), kft
P(TIC > 10%), 7 P(TIC > 25%), % P(TIC > 50%), %
o o [ o
165°W 120°W 75°H 30°W 15°€  ZONAL  MEAN
80°N
0.0 0.0 7 ol ol 7 .0 ol 14
0.0 0.0 Oe xS 0.0 =45. ol 060 =45,
0.0 0.0 5,5 14.3 446 4.6 Tl 4e6 5,1
0.0 0,0 0,0 Do 0,0 0,0 0.0 0.0 0,0
0 el Sa o7 6.4 165 0.0 0,0 71 0.0 0.0 98 3 4.3 411 70 N
oh led =57, 14.2 +3 =55, 0.0 0.0 O 0.0 0,0 0. 13.0 1.0 =56,
3.4 =2.1 5 4.8 0 2.2 0,0 0.0 4,7 0.0 0,0 2.8 2e7 -e8 2.4
0.0 0.0 0.0 1.8 b b 0.0 0,0 0,0 060 0,0 0,0 1.0 5 .2
-]
3.8 12.4 1173 2.2 10.5 384 0.0 0.0 17 «7 4.8 135 2.0 9.3 760 60 N
20.2 «9 -S6,. 28.2 2.0 =55, 0.0 0.0 Qe 13.0 od =54. 2le7 1.2 =55,
18.6 =2.3 7 Te8 =28 1.2 (/] 0.0 4,9 Se2 =3.8 =a.2 Fal =244 l.1
8.8 5.3 .9 4.9 3.4 1.8 0.0 0.0 0,0 1.5 1.5 0G.0 47 2.9 1.1
L]
9,6 19,5 206 117 ?23.6 258 11.3 23.0 56 3.6 12.7 48 101 21.7 1027 50 N
28.6 3.0 ~55, 37.2 1¢2 =53, 39,4 1.8 =52, 24,5 244 =55, 33.3 2.0 =53,
33e5 =Tel =67 31,6 <=6¢3 =643 28.6 =T7.3 =3,3 14,6 0.0 =47 3063 =73 =5.3
22.8 15.5 5.8 23.3 18.2 10.9 23.2 17.9 12,5 10.4 4,2 2.1 21.3 15.3 8.9
246 1le4 120 S5e3 8.5 14 0e0 0.0 2 5.0 16.3 535 40 N
28.7 1.0 =49, 10.6 «4 =56, 0.0 0.0 0. 34.7 1.7 =48,
9.2 -1140-124N G500 <~4+2 =5.5 0.0 0,0 =4,2 14,4 -12.2=13.7
5.0 ba2 147 2le6 T+1 0.0 0.0 0,0 0,0 1001 Ted 4.1
0.0 0.0 20 0.0 0.0 122 30 N
0.0 0.0 0. 0.0 0.0 0.
0.0 0e0=-1T6b 0.0 0s0=1644
0,0 0.0 0.0 0.0 0.0 0.0
o
o7 1.9 37 2487 3lel 141 20 N
4,2 0.0 =46, 4240 3.5 -45,
16,2 ~1840=-17.7 5849 =14¢6-164.5
0.0 0.0 0.0 461 39.0 24.1
o
13.2 27.6 23 Ge.6 22«2 118 10 N
60.5 0.0 =49, 35.5 2e2 =44,
21,7 =12.9-15.1% 271 =14.9-14.8
21.7 21.7 13.0 18.6 144 To6
o
BeT 2143 119 0
43,1 3.9 =45,
20e2 =12.8=12.5
17.6 13.4 7.6
10°S
X3 4.8 141
20e4 o7 -50.
Z2el =-14.0=-12.9
T o7 o7
20°S
) 3.8 178
13.8 1.5 =49,
4.5 =1142-11.6
2.8 1.1 0.0 o
30°S
el 1.3 268
13.5 S.5 =51
o7 =57 =1.8
b 0.0 0.0 o
40°S

169



APPENDIX C

Autumn
33.5 - 38.5 kft
TIC, % SIGMACTIO), % N
TICIC, 7% PATCHES ( °
CODE - TCLDY, °C
P(TIC > O), % ANZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), 7 P(TIC > 50%), %
15°E 80°E 105°E 150°E 165°W
80°N
70°N
0.0 0.0 2
0.0 0.0 0.
0.0 0,0 -1.0
. 0.0 0.0 040
60°N
3.2 12.6 101
27.0 3.4 -53,
11,9 =~5.9 =1,7
o 6.9 4.0 4.0
50°N
4 2.1 57 4.8 14.3 20 7.0 17.5 399
11.4 3.5 =57, 47.6 1.5 -49, 26.46 2.8 =52,
3.5 =Tuh =440 10.0 =12+2-10,7 2646 =9.2 ~Te7
3.5 0.0 0.0 10,0 10.0 0,0 16.3 1043 6.3
-]
40°N Moo 0.0 Tt 9.5 22.5 129 6.2 16.9 73
0.0 0.0 O. 33.2 3.4 -4g. 25.3 2.1 =51,
0.0 040 =B.% 28.7 =12.4=13,0 24.7 =12.9-11.8
0.0 0.0 040 18.6 14.0 9,3 16,4 B.2 545
30°
N 0.0 0.0 17 0.0 0.0 81 .0 .3 37
0,0 0.0 O, 0,0 0.0 0, 1.6 1.0 =40,
0.0  0.0=17e4 0.0 0.0-15.8 2.7 -18.9-16,9
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0,0
20°N
6.2 16.7 35 30.2 36.2 17 0.0 0.0 3
27.1 1.1 =48, 6443 D40 =50, 0.0 0.0 0.
22.9 -15.1-15.6 47,1 =15.5-15,1 0.0 0,0~14,7
20,0 Se7 2.9 47,1 41.2 35,3 De0 0.0 0,0
o
10°N 38.7 34.1 20 8.8 7.7 8 14.4 26.4 36
55,3 449 ~43, 10,0 0.0 =45, 37.1 3.5 =48,
70.0 -1341-15.0 87.5 -15.2-15,3 38.9 -12.1-12.6
65.0 55.0 45.0 S0.0 0.0 0,0 27.8 25.0 l1.1
o
0 40,3 20.8 12 20.2 32.7 44 .2 .9 S0
43.9 3.9 -41, 65,6 3.2 ~42. 3.3 2,0 =50,
91.7 =12.2-13.3 3644 ~1147-11,9 6.0 -13,9-12.8
83,3 a3.3 33.3 29.5 29.5 22,7 0.0 0.0 0.0
o
10°S 6.6 152 19 13.7 27.3 39 7.3 18,3 57
25.3 3.4 -40, 41.1 3.4 =4]. 27.9 3.5 -48.
2643 =12.4~12.3 33.3 =15.1-14,8 2643 ~15,1-15.1
2lel 105 5.3 20.5 20.5 12,8 15.8 10,5 5.3
20°S 0.0 0.0 1 0.0 0.0 43 6.7 22.4 10
0.0 0.0 O, 0.0 0.0 Q. 67.5 5.9 -49.
040 0.0-13.2 0.0 0.0-10,6 10,0 =14.1-12.2
0.0 0.0 0.0 0.0 0.0 0,0 8.6 Bub6 7.1
30°S
0.0 0.0 > . .0 1 36 .l W2 47
0.0 0.0 O, B 1.0 =614 .8 1.7 =54,
060 040 -4.? 2.8 ~2.6 =3,9 6e4 W2 ~3.2
. 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 040
40°s
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APPENDIX C

Autumn
TIC, % SIGMA(TIC), ¢ N 33.5 - 38.5 kft
TICIC, % PATCHES TCLDY, °C
CODE:
07 — ——
PCTIC > 0, % AZ(CLD), kft AZ(CLR), kit
P(TIC > 10%), 7% P(TIC > 25%), % P(TIC > 50%), %
165°H 120°W 75°H 30°W 15°E  ZONAL MEAN
80°N
0.0 0.0 © 0.0 0.0 5
0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 5,0 0.0 0.0 5.0
0.0 0.0 0.0 0.0 0.0 0.0
o
.5 3.4 107 o1 o7 79 2.7 3.9 3 7.0 13.5 26 1.2 5.7 217 70°N
19.5 7.3 =57, 3.5 1.5 =64, 8.2 3.0 =-S5 26.1 S.4 =58, 19.7 5.1 =59,
2.8 ~le0 2.5 245 -.4 2.5 33,3 3.8 4,4 26,9 1.1 1.9 6e0 .6 2.5
2.8 «9 QaN 0.0 0.0 040 0.0 0.0 0,0 23,1 15.4 0.0 4.1 2.3 0.0
o
0.0 0.0 37 4,0 13.6 204 1.3 8.7 516 2.2 1ll.4 644 2.2 10.9 1502 60°N
0.0 0.0 0. 31.6 3.2 =56, 37.2 el =61, 31.2 1.2 =624 319 1.7 =59,
0.0 0.0 244 12,7 =246 .1 3.5 =1.8 =1,4 7.1 =1.8 -1.9 6.8 =2.5 =1.3
0.0 0.0 0.0 9.8 6.9 2.5 2.7 2.1 1,2 4.5 3.4 240 447 3.4 1.9
©
4.8 15,9 227 7.7 19.3 190 2.8 15.0 511 2.3 11.6 91 4.8 16.1 1490 50°N
29.7 ls1 =58, 34,7 4s0 =53, 55.6 1.0 =57, 29.4 2,0 =57, 32.1 2.5 =54,
1642 =Tel =5.4 22.1 =7+1 =3.9 5.1 =5.,0 =4.2 TeT ~6,4 =5.4 148 =749 =5.5
9,5 6.8 4,5 17.4 11.6 6.3 4l 3.7 2.7 4ot 3.3 2.2 9.9 6.8 4,2
-]
2.9 4.3 184 0.0 040 17 0.0 0.0 1 0.0 0,0 5 4.6 16.4 480 4O°N
35.6 2.5 -S1l. 0.0 0.0 0. 0.0 0.0 0e 0,0 0.0 0. 31.7 2.9 -50.
842 =11sbh=10e4 0.0 0.0 =740 0.0 0.0-12,3 0.0 0,0 ~4.4 1446 =1243-10.7
4.3 3.8 2.7 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0 0.0 9.2 6.5 4.4
o
1.7 5.6 an 0.0 0.0 9 31.8 26,8 4 1.2 6.5 223 30°N
12.5 545 =50, 0.0 0.0 0. 42.4 3.3 -48. 17.8 4.8 -89,
13.8 -14.4=-14,9 0.0 0.0-1442 75.0 -15,7=-14.7 6.7 -1540-15.7
7.5 2+5 0.0 0.0 0.0 0.0 75.0 S0.0 25.0 4.0 1.8 oh
-]
5.0 18.4 51 0.0 0.0 40 0o 0.0 7 6e5 2040 153 20°N
32.2 2.6 =48, 0.0 040 0. 0.0 0.0 0e 41,2 1.3 =49,
15.7 =15.0-15.7 0,0 0.0-14.7 0.0 0.,0-13,4 15.7 ~15.2=-15.2
7.8 5.9 3.0 0.0 0.0 0.0 0.0 0.0 0,0 12.4 7.8 5.9
o
3.6 12.3 12 0,0 0.0 16 15.2 27.0 93 10°N
23.3 5 =51, 0.0 0,0 0. 38.1 3.2 =46,
15,4 =14,9-13,4 0.0 0,0-14,0 39,8 -13.,2-13.5
7.7 747 D0a0 0.0 0.0 0,0 30.1 22.6 1440
o
0,0 0.9 30 10.2 23.6 136 0
0.0 0.0 0 4641 3.3 =42,
0.0 0.0-12,2 221 -12.1=12.4
0.0 0.0 0,0 169 16.9 10.3
10°S
0.0 0.0 39 7.0 19.1 154
0.0 0,0 0. 32.7 Jeb ~44,
0.0 0.0-12,3 2leé =14e7=13.8
0.0 0.0 0,0 13.6 10+4 5.8
20°S
0.0 0.0 2 4.1 17.7 116 0
0.0 0.0 Oe 6745 5.9 =49,
0.0 0,0-12,5 6e0 =lé4el-11a6
0.0 0.0 0,0 5.2 5.2 443
a
30°S
o0 2 85
.8 1.5 =56,
4.7 -.4 =3.5
0.0 0.0 0,0 .
40°S
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APPENDIX C

Winter
38.5 - 43.5 kft
TIC, % SIGMACTIO), % N
CODE. TICIC, % PATCHES TCLDY, °C
PaIC > 0), % AZCLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
0.0 0.0 14
0.0 0.0 0.
0.0 0.0 7.2
60° 0.0 0.0 0.0
0°N
0.0 0.0 85
0.0 0.0 0.
0.0 0.0 6.5
50°N 0.0 0.0 0.0
34.8 39.3 27 0.0 0.0 29 0.0 0.0 40
76.5 2.5 =70, 0.0 0.0 Q. 0.0 0.0 0.
45,5 =2.7 =R 0.0 0.0 10,5 0.0 0.0 9.5
45,5 45,5 45.5 0.0 0.0 o0, 0.0 0.0 0.0
o
H0°N 0.0 0.0 36 0.0 0.0 18 0.0 0.0 53
0.0 0.0 O, 0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 2.9 0.0 0.0 9,2 0.0 0.0 5.1
0.0 0.0 040 0.0 0,0 0,0 0.0 0.0 0.0
30°N
0.0 0.0 R
0.0 0.0 O,
0.0 0.0 O
0.0 0.0 0.0
-]
20°N
0.0 0.0 2 1.5 5.5 27
0.0 0.0 O, 10,2 2.3 =56,
0.0 0.0 =64 16.8 =T.6 =5,9
0.0 0.0 0.0 3.7 3.7 0,0
-]
10°N 0.0 0.0 2 0.0 0.0 7 l0.2 23,8 35
0.0 0.0 o0, 0.0 0.0 . 59,2 1,3 =64,
0.0 0.0 =T7.1 0.0 0.0 =7,4 17,1 =7.9-10.4
0.0 0.0 0.0 0.0 0.0 0,0 17.1 17.1 li.4
OO
61.7 29.6 32 18.9 27,8 118
65.8 3.7 -53. 4l.4 2.0 -60.
93.8 =10.9-10,9 45,8 =8,9=10.1
B7.5 B4.4 65,6 39.8 30,5 16.1
10°S
53.4 32.1 7 20.3 29.4 178
62.3 5.8 =52, 38,4 2,2 -60.
85.7 0.0 0,0 52,8 =9,5-10.0
85.7 Tl.4 57,1 41.6 29.2 16.9
20°S
.1 .2 26 4.1 14,5 110
8 1.5 =5g. 29,9 2,7 =59.
7.7 =12.9-14,3 13,6 -9,9 -7.8
0.0 0.0 0,0 8.2 6,4 3.6
30°S :
0.0 0.0 75 1.0 8.0 305
0.0 0.0 0. 36.4 1,8 -62.
0.0 0.0 -6,6 2.6 —4,8 =2.7
Lloos 0.0 0.0 0,0 Zel 1.0 o7
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APPENDIX C

o Wintexr
TIC, 7 SIGMACTICY, ¢ N 38.5 - 43.5 kft
TICIC, 7 PATCHES T(CLD), °C
CODE:
0/ _— ————
PUIC > ), % AZED), kft AZCLR), «ft
fud
P(TIC > 10%), % PTIC > 25%), % PATIC > 500, ¢
165°H 120°W 75°0 30°W 15°E  ZONAL  MEAN
80°N
a
0,0 0.0 4N 0.0 0.0 54 70 N
0,0 Q.0 0. 0.0 0.0 Q.
8,0 D0 8,R 0.0 3.0 6.1
0.0 G0 D0 0.0 0.0 0.0
-]
0.0 [} 'Y 0.0 [ Y] 32 0.0 0.0 12 0.0 0.0 446 Ge 0 0.0 215 60 N
0.0 0.0 0. 0.0 0.0 [+ 19 0a0 0.0 Oe 0.0 6,0 [ % 0.0 0.0 O
0,0 0.0 6.1 0.0 0s0 Te2 0.0 0.0 5,5 0.0 D0 4.7 0.0 0.0 6,1
0.0 0.0 0.0 0.0 00 0.0 00 0,0 0,0 040 0,0 0.0 0.0 0.0 0.0
o
o1 3 29 1.0 T3 2686 41e8% 42.2 41 20,9 36,2 56 8.1 24,3 483 50 N
1.6 0.0 ~59, 2649 2.8 ~68, T3.9 3,0 =69, 17.9 2e2 =704 A6.2 2.6 ~69,
3.4 1a3 s 3.8 1.5 8,6 561 =~4,3 3,3 2Ee8 =2.1 345 12«2 =~244 5,5
0.0 0.0 Q. 1.9 1.9 «8 53.7 48.8 46,3 26.8 25,0 25.0 i6.8 10.1 9.3
o
1.0 6.8 351 «3 4.3 26&2 0.0 0,0 1 6 S.4 721 40 N
21.9 1.2 =-64, 34,7 le =66, 0.0 8.0 [N 23.3 12 ~64,
“-6 "llﬁ IQR '8 "le l"‘ 0'0 0.0 5'2 2.5 “106 202
2.0 1.7 . Q 4 b b [V 4] 0,0 0.0 lol 1.0 NS
-3
1.3 9.0 32h 1.2 8,9 328 30 N
33.7 3.3 ~64, 33.7 33 =64,
3:5 ‘5!8 '6-:’ 307 "'5'8 "6.0
2-8 1.6 00 2'7 1.5 '9
3.3 1lle4 2% 3.1 11.0 28¢ 20 N
22.0 2e6 =58, 73,8 2.5 =S8,
18,1 =11e0-11eb 150 ~10+6=~10.8
9,2 640 20 B.6 Se7 l.8
o
1l 2%.6 20% 10.8 24,1 24% 10 N
41.8 2s4 =558, 43.5 23 ~57.
2743 =1145=1142 26+9 =~1142~11,0
21.5 16.4 1.2 20.1 16.1 10,8
6,9 18.9 10» 19.2 30.0 258 0
3%.3 1.9 -56, 47,2 24 =57,
19,4 «1G.7=10.9 G407 =9¢5~10,6
13,80 11.1 7.4 34.5 29.1 18.6
E-3
23,6 32.n0 13- 22«4 31,0 317 10 S
43.3 203 =64, 4143 2ot ~H2,
B54,95 =8,3-10.7 S54¢3 ~9.,0-10.3
44,7 34,1 22.0 43,8 32.2 19,9
-]
S
3.3 13.1 136 20
2645 2.5 =89,
1245 ~10.3 -8.0
Geb Sel 2.9
30°S
»8 7«2 3890
3644 18 ~62.
2.1 "‘)58 '3'1
leb »8 5 o
45°s
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APPENDIX C

Spring
38.5 - 43.5 kft
TIC, % SIGMACTIC), % N
TICIC, 7 PATCHES TCLD), °C
CODE - ’
> 7 N7
PTIC > ), % AZCLD), kft AZ(CLR), kft
P(TIC > 100), 7 PTIC > 25%), % P(TIC > 50%), %
15°F 60°E 105°F 150°F 165°W
80°N
70°N
0.0 0,0 36
0.0 0.0 [+ 1
0«0 0.0 6.4
0.0 0,0 0.0
60°N
0.0 0.0 354
0.0 0.0 O
0.0 0.0 5.8
° 0.0 0.0 0.0
50°N
0.0 00 72?2 0.0 0.0 98 5.0 17.8 309
0.0 0.0 0. 0.0 0.0 Oe 46e4 2.7 =64,
0.0 0ell 4,5 0.0 0.0 5,0 10.7 =S.1 3.3
0.0 0.0 0.0 0.0 0.0 0,0 Bel 6.8 5.5
-]
40 N 0.0 0.0 34 l6.0 33.3 106 5.9 19.9 37
0.0 040 0. 65,2 2e4 =63, 36.6 1.7 =61.
0.0 0.0 ok 24.5 =6,0 2,9 16.2 =8,2 =Te4
0.0 0.0 0.0 20.8 19.8 16,0 10.8 S.4% 5.4
-]
30 N‘ 0.0 0.0 5 0.0 0. 4 0.0 0.0 2 .1 .1 6
0.0 0.0 0, 0,0 0.0 0, 0.0 0.0 Qe Y 1,0 -57.
0.0 0e0~12.5 0,0 0e0 =4a7 0.0 0.0 -7,9 16,7 =8.8 =-9,1
0.0 Del O0oN 0.0 0s0 0.0 D0 0.0 0,0 De0 0,0 0,0
o
20 N 0.0 0.0 8 o7 8 4
0,0 0.0 0, 1s4 2¢5 =55,
0.0 0.0 =3.9 50.0 -8.3 -8.5
0,0 0.0 0.0 0.0 0.0 0,0
10 N 17.1 27.0 38
36.2 2.9 =-58.
4746 =9,9-10,0
31.6 26,3 15,8
0° 15.1 25,1 110
33.2 2.6 =60,
45,5 =9,8-11,3
31.8 22,7 13.6
lO'S l1.2 22.6 106
30.4 2.8 =59,
36.8 -13,1-12.6
25.5 17,0 94
20 S 2 1.2 38
465 2.9 =58,
e3 =12.2 =9.5
040 0,0 0,0
30 S Se2 19,3 100
57.3 4,2 =62,
9.0 =10,0 -1.3
9.0 6.0 5.0
40°S
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APPENDIX C

Spring
— 38.5 - 43.5 kft
TIC, % SIGMA(TIC), 7 N
TICIC, % PATCHES TCLDY, °C
CODE:
> 9 =
P(TIC > O, % AZCLD), kft AZ(CLR), xft
P(TIC > 107), % PCTIC > 2580, % PCTIC > 50%), %
165°W 120°W 75 30°W 15°E  ZONAL MEAN
80°N
o
0.0 0.0 13® 0.0 0.0 12 0.0 0.0 186 70°N
0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0,
0.0 0.0 5.7 0.0 0.0 3.3 0.0 0.0 5.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o
.0 «3 237 0.0 0.0 175 o0 1 214 o1 .7 182 .0 .3 1162 60°N
2.2 1.3 -63, 0,0 0.0 0. «8 1.0 -60. 9.4 3.0 ~65. 3.1 145 =63,
1.7 2 54 0.0 040 4o4 5 2.2 6,2 o5 =1.2 4.3 o5 «3 5.4
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 040 0.0 0.0 0.0
o
3.4 13.6 215 5.0 16.9 492 3.0 14.9 214 0.0 0.0 42 3.8 15.4 1392 50°N
28.5 3.1 -65. 38.8 1.9 =64, 35.1 3.2 -60. 0.0 0,0 0. 38.2 2.5 -64.
1241 =le5 =47 12.8 =149 2.8 Be4 .8 5,3 0.0 0.0 4.4 10.1 =2.3 3.0
Te6  Sel 248 10,0  Tel 4.9 3.7 3.7 3.3 0.0 0.0 0.0 7.0 5.4 3.9
o
1.5 8.5 40F 4.8 17+6 560 9.3 23.8 47 4¢8 17.9 1190 HO°N
18,7  1le6 =66, 50.1 2.1 =65, 43.6 1.6 =67, 442 2.0 -65.
Te9 =244 =o} 9.6 =2¢7 le4 21.3 -6.0 1,9 10.8 =-3.8 .7
3.4 2.0 la0 Bes  Te3 4.8 14,9 14.9 8,5 749 6.6 4.5
o
2.4 1l.5 60% 6 1.9 16 1.7 6.8 45 2.2 10.8 483 30°N
28.9 - 1.8 =63, 4.7 245 =62, 15.0 1.4 -65. 25.4 1.8 -63,
Bs1 =TeR -4.1 12.5 =-6.2 =-8.8 11.1 =~6.6 -9,0 Be5 =Te6 =5.5
4.7 3.7 2.7 0.0 0e0 040 6.7 2.2 0,0 406 3.3 1.9
e
18.6 30.3 127 0.0 0a0 8 17.1 28.9 50 16.1 28.8 193 20°N
41.1 2.1 -60. 0.0 0.0 O, 38.8 2.3 -56. 39.5 2.2 =59,
44,7 =1149-12.7 0.0 040 =949 46,0 -12.9-13,1 4049 =12.1-11.4
36,6 2240 1741 0.0 0.0 0.0 34,0 24.0 14,0 32.1 20.2 14.5
o
18,1 30.2 90 13,8 27.0 ¢l 16.5 28.6 189 10°N
42,9 2.5 =57, 38.2 1.9 -56. 40.0 2.4 =57,
42.2 =1140-11.7 36,1 -10.1-10,9 4143 -10.5-11.1
33.3 26.7 15.6 23.0 23.0 13,1 29.6 25.4 14,8
o
7.0 17.0 309 35,3 32.5 68 20.0 28.6 217 0
27.4 4.3 =56, 42.9 2.4 =56, 37.4 2.6 -58.
25.6 =11.0-11.7 82.4 -10.4=-11,1 53¢5 =10+2-11.3
17.9 10.3 5.1 63.2 S54.4 35,3 39.2 3044 18,9
10°S
10,0 23.5 120 | 28.4 35.9 53 14.0 26.9 279
35.4 2.6 -64, 51.9 2.1 =56, 38.2 2.5 -60,
2843 ~11.6-11.% S4.7 -13.2-12,6 36.6 -12.7=12.2
19,2 13,3 10.% 49,1 37.7 26,4 27.2 19.4 13.3
20°S
0.0 0,0 4 2 lel 42
0.0 0.0 0. 4e5 2.5 =58,
0.0 0,0-12,7 4.8 =12.2 -9.8
0.0 0.0 0,0 0.0 040 0.0
30°S
5.2 193 100
57e3 442 =62,
340 ~10.0 ~1.3
9.0 6.0 5.0 .
40°S
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summer
38.5 - 43.5 kft
TIC, 7 SIGMACTIC), % N
TICIC, % PATCHES T( ¢
CODE - CLD), °C
P(TIC > 0), % ANZCLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
I5°E o0°E 105°E 150°E 165°W
80°N
70°N
0.0 0.0 51
0.0 0.0 0.
0.0 0.0 5.4
0.0 0,0 0,0
60°N
.4 3.5 366
15.1 4,0 -62.
2.5 A 4.2
1.1 .5 0.0
50°N
0.0 0.0 41 3.4 13.9 190 2.6 11.5 384
0.0 0.0 O, 82,7 2.9 -64e 26.8 1,6 =60,
0.0 040 -2.4 8.0 =747 =4,5 9.6 =-7.1 -1.5
0.0 0.0 0.0 640 6.0 5.0 640 3.9 1.8
HO°N 5.0 o.0 & 3.6 13.2 103 4.8 13,5 26
0.0 0.0 O, 23.3 2.3 -5g, 41,7 3,0 =53,
0.0  0.0-12.6 15.5 -10.1 =7,9 11,5 ~10,4=10.1
0.0 0.0 0on 8.7 3.9 2.9 11.5 11.5 0.0
30°N 5.2 16.6 f
27.6 0.0 =55,
33.3  0.0-13.7
16,7 1647 0.0
20°N 27.5 35.5 4
27.5 1.8 =52,
100.0 -13¢3 0.0
50,0 25.0 25.0
-]
10°N 65.6 27.8 11 .7 .9 3 38.1 30.2 8
65.6 49 =53, 2.0 1.0 =53, 50,8 0,0 -59.
100.0 -12.1 0,0 33.3 -10.1-10,1 75.0 -10,8-10.6
100,0 B8l.8 72,7 0.0 0.0 0,0 62.5 62,5 37.5
0° 23.5 28.7 37
39,5 0,0 -56.
59.5 -13,3-11.4
48,6 32.4 2443
o
10°8 9.8 20.7 4l
3644 0,0 =56,
26.8 -14,0-13.1
22.0 17,1 7.3
20°S .1 .6 36
3.5 0,0 -56.
2.8 -13,9-1l.4
0.0 0,0 0.0
30°8 0.0 0.0 11 .0 3 T4
0.0 0.0 g, 1.6 0,0 =55,
0.0 0.0 -8,4 2.7 =1.7 3.1
. 0.0 0.0 8.0 0.0 0.0 0.0
40°s
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Summeyx
TIC, % SIGMACTIC), % N 38.5 - 43.5 kft
TICIC, % PATCHES T(CLDY, °C
CODE:
07 -_— —
PTIC > ), 7 AZCLD), kft AZ(CLR), kft
PATIC > 10%), % P(TIC > 25%), % P(TIC > 50%), 7
165°H 120°W 75°H 30°W 15°E  ZONAL MEAN
80°N
0.0 0.0 49 0,0 0.0 79 0.0 0.0 7 0.0 0.0 135
0.0 0.0 0. 0,0 0.0 O 0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 7.6 0,0 0,0 7,2 0.0 0.0 7,0 0.0 0.0 7.4
0,0 0.0 0,0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0
o
5 4.7 233 0.0 0.0 430 .0 .0 534 .0 .2 295 ol 1.5 1543 70°N
14.3 2.1 =62, 0.0 0.0 O, 8 040 =52, 3.5 0,0 -65. 11.8 1e7 =624
3.6 =~lub 3.4 0.0 0.0 6.3 2 5.1 6,7 .3 1.7 5.6 6 =e6 5.9
9 -] ol 0.0 0.0 0.0 0a0 0.0 0,0 0.0 0,0 0.0 .l ol ol
o
0.0 0.0 147 .0 .7 442 ol 1.7 262 ] .3 509 .1 1.8 1722 60°N
0.0 0.0 0. 9.6 0.0 ~62, 18,6 0.0 =624 2.0 o2 =56, 11.2 2.1 =60,
0.0 0.0 2.k 5 -1le6 4.9 B 1.5 5,4 1.0 5.1 4.8 1.0 1.5 4.6
0.0 0.0 0.0 2 040 040 o3 0.0 0,0 0.0 0.0 040 oh .1 0.0
o
3.0 11.1 317 3.7 1440 387 1.3 9.8 176 0.0 0.0 86 2.6 11.7 1491 50°N
20.8 2.0 -63. 32.9 .6 =62, 26.5 «1 =5 0.0 0,0 0. 27.5 led =62,
1442 =443 =.9 11e4 =3¢3 =.4 S.1 =6.7 8 0.0 0.0 2.0 9.6 =5,0 =-.,9
842 ket la7 7.5 5.7 3.6 1.7  1l.1 1,1 0.0 0.0 0,0 5.8 440 2.1
o
8 4T 177 6 2.6 17 1.8 8.7 360 H0°N
13.3 o6 =62, 11.0 6.0 =60, 21.1 1.9 -59,
6ol =846 =3.9 5.9 =10e4 =847 Be6 =9.6 =6.3
3.5 le2 0.0 5.9 0.0 0.0 Se3 245 .8
3 L4
0.0 0.0 &1 = 8.7 47 0°N
0.0 - 0.0 0, 276 0.0 =55,
0.0 0,0 ~B8.7 43 0.0 =B.7
0.0 0.0 0.0 2.1 2.1 0.0
-]
3.3 lé.4 35 5.7 19.2 39 20°N
38.0 0.0 -59. 32.0 1.0 -55,
B.6 =1244=10.3 17.9 -12.9-10.3
5.7 2.9 2.9 1063  Se1 S.1
o
15.5 30.6 42 2643 35.4 64 10°N
46.6 0.8 -59, 5245 1.7 =57,
33.3 ~10.4-12.1 S50+0 -11.0-11.9
2le4 19.0 16,7 39,1 34.4 28,1
o
57,7 30.0 27 37.9 33.8 64 0
62.4 0.0 ~56. 51.7 0.0 =56,
92.6 ~11+6-11.4 7304 =12.4~11.4
AR.9 81,5 59,1 65.6 53.1 39,1
10°S
9.8 20.7 41
3604 040 -56.
2648 =14.0-13,1
22.0 17.1 7.3
20°S
0.0 0,0 1 vl .6 37
0.0 0.0 =29, 1.8 0.0 =43,
100.0 0.0 ol Se4 =13e9~1144
0.0 0.0 0,0 0.0 0.0 Q.0 R
30°S
.0 +3 8BS
1.6 0.0 =55,
20/0 -107 106
0.0 0.0 0,0
40°s
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43.5 kft
TIC, 7% SIGMACTIC), % N
TICIC, % PATCHES T, °C
CODE ’
PCTIC > B, 7 AZCLD), kft VAVA(U RIS 3
P(TIC > 10%), & P(TIC > 25%), % P(TIC > 50%), %
15°E 50°E 105°E 150°E 165°W
80°N
70°N
0.0 0,0 59
0.0 0.0 0.
0.0 0,0 7.2
0.0 0.0 0,0
60°N
2 2.6 363
13.9 3.8 -56.
led <444 3.7
° 6 «3 0.0
50°N
0.0 0.0 45 2.8 9.7 91 .8 4,5 522
0.0 De0 0. 28,5 23 =624 12.6 3.4 -59.
0.0 0.0 2.7 9¢9 =T7e6 =1,3 6e1 =8,0 -1,3
0.0 0.0 0.0 8.8 5.5 1,1 2¢3 1.0 0.0
°
40°N 0.0 0.0 12 6.0 20.4 156 448 15,7 142
0.0 0.0 0, 49,1 1.8 -57. 36.0 1.9 -56.
0.0 0.0-12.% 12.2 -1l.1 =-7,9 13.4 -11,4 -9.3
0.0 0.0 0.0 9,0 8.3 6,4 10.6 7.0 5.6
°
30°N 0.0 0.0 8 4,2 12.4 19
0.0 0.0 0. 19,9 2.0 ~52.
0.0 0.0-14.3 2l.1 =-12.9-~13,4
0.0 0«0 0.0 10.5 5.3 5,3
°
20 N 0.0 0.0 4 0.0 0.0 14
0.0 0.0 0. 0.0 0.0 0.
0.0 0e0-1147 0.0 0.,0-13,1
0.0 0.0 0.0 0.0 0.0 0,0
°
10°N 0.0 0.0 4 0.0 0.0 8 cl.8 30,9 3
0.0 0.0 0. 0.0 0.0 O 65,5 4,0 ~55,
0.0 0.0-12,5 0.0 0.0~12,5 33.3 -10,4~-13,.8
0.0 00 0.0 0.0 0.0 0,0 33.3 33,3 33.3
0°
7.5 22.1 10
37.3 2.5 =56.
20,0 «13,4-13.0
10,0 10,0 10,0
°
10°S 2.8 14,7 39
27.1 3.5 -56.
1063 =13,4~-11.9
Sel 2.6 2.6
°
20°S 0 o1 33
.8 1,0 =56,
3.0 -13.,8 -9.1
0.0 0,0 0,0
o
30°3 0.0 0.0 ! .0 «3 104
0.0 0.0 0. 2.0 4,5 =53,
0.0 0e0=10e0N 1.9 Se4 2.9
40°S 0.0 0.0 0.0 0.0 0,0 0.0
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Autumn
11C, 7 SIGMACTIC), % N 38.5 - 43.5 kft
TICIC, % PATCHES TCLD), °C
CODE
> W ~7 -
P(TIC > 0), % AZ(CLD), e AT(CLR), kit
P(TIC > 10%), 7 PCTIC > 25%), % P(TIC > 50%), 7
165°W 120°W 75°H 30°W 15°E  ZONAL  MEAN
80°N
0.0 0,0 4 0.0 0.0 4
0.0 0,0 Oe 0.0 0.0 0.
0.0 0,0 7.7 0.0 0.0 7.7
0.0 0.0 0.0 0.0 0.0 0.0
o
.1 1.0 161 0,0 0.0 14 0.0 0,0 27 0.0 0,0 56 .0 <7 317 70°N
12.2 4.0 -59. 0,0 0.0 0. 0.0 0.0 0 0.0 0,0 0. 12.2 4.0 ~59.
.6 =2.8 3.4 0.0 0.0 3.4 0.0 0.0 7.3 0.0 0,0 5.6 «3 =2.8 4.9
.6 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 .3 0.0 0,0
o
1.1 S.? 20% 0.0 0.0 109 N 1 278 lel 6.9 232 5 4.0 1187 60°N
16.6 3.8 -66, 0.0 0.0 0. 1.2 2.0 -51, 28.9 3.0 ~66. 18.9 3.4 =63,
6.3 =243 2.7 0.0 0.0 540 o7 T+5 4,1 3.9 ~2,0 3.7 26 =19 3.7
3.9 1.5 0.0 040 0.0 040 0.0 0,0 0.0 3.0 1.7 b leé .7 ol
-]
2.1 9.9 490 2.4 105 189 3.7 15.3 286 5 1.5 9 2.0 9.8 1632 50°N
19.3 2.4 =64, 29.9 2.8 =64, 41,2 1.2 -66e 447 0,0 =64, 23.6 2.4 =63,
10.8 =3¢1 =47 Te9 <246 o6 9.1 =2.1 .3 11.1 =-2.1 2.5 8e3 =-443 ~.3
5.3 3.3 1.6 S.8 4402 leb 6.6 5.6 3,8 0.0 0.0 0.0 4.7 3.1 le4
°
.0 .l 13n 2 1.8 54 3.3 14.5 495 40 N
1.2 1.5 -58. 13.3 12.0 -51, 39.8 2«1 =56,
1.5 =4.9 =3.13 1.9 =5.5 =3.6 Be3 =1048 =646
0.0 0.0 0,0 1.9 0.0 0.0 601 4.6 3.6
30°N
2.7 10.9 472 0.0 0.0 13 0.0 0.0 1 2.3 9.9 a3
1442 'le4 -63, 0.0 0.0 0. 0.0 0,0 0. 1641 1.6 =59,
19,0 =10e1 =947 0.0 0e0-11.3 00 0,0-13.5 145 -11.1-11.1
4.8 4eB 2.4 0.0 0s0 040 0.0 0.0 0.0 4.8 Je6 2e4
o
11.7 22.1 39 .8 1.8 6 T¢3 18.3 63 20 N
30.4 2.3 -S8, 4.7 2.0 -56. 28.8 2.3 -58,
38.5 ~12.6-12.1 1647 -14,5-14.3 25+4 =12.7-12.6
28.2 17.9 10.% 0.0 0,0 040 17.5 11.1 6.3
o
1.0 6.8 45 0.0 0e0 8 0.0 0,0 11 22.7 22.4 5 2.7 11l.4 84 10°N
23.1 1.5 =57, 0,0 0.0 0. 0.0 0.0 Oe 37.8 5,3 =55, 37.5 3.8 =56,
ba4 =9.6=10.7 0.0 0.0-1041 0.U 0.0~10,5 60,0 ~12.,1-10.9 7el =11.0-10.7
2.2 2.2 0.0 0.0 0.0 0.0 0.0 0,0 0,0 60.0 40,0 20.0 6.0 4.8 2.4
-]
2.9 1l4.8 47 0.0 0.0 9 0.0 0.0 6 2.9 14.7 72 0
33.8 1.8 -58, 0.0 0.0 0. 0.0 0.0 0. 35.0 2.0 -57,
B8e5 =10e6=10e% 0.0 0.0-10,3 0.0 0,0-11.7 Be3 =1145-10.9
4,3 4.3 240 0.0 6.0 0,0 0.0 0,0 0.0 4.2 4a2 248
10°S
0.0 0.0 S 2.5 13.9 44
0.0 0.0 0. 2761 3.5 =56,
040 0,0-10.7 Gel =13.4-11.8
0.0 0.0 0,0 445 2¢3 2.3
20°S
0.0 0,0 4 .0 o1 37
0.0 0.0 0. .8 1.0 =56,
0.0 0,0-11.2 2«7 =13.8 -9.3
0.0 0.0 0.0 0.0 040 0.0
30°S
.0 .3 105
2.0 4.5 =53,
1.9 Se4 2.8
0.0 0.0 0,0 R
40°S
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APPENDIX D

CLOUD-ENCOUNTER STATISTICS AS FUNCTIONS OF LATITUDE, LONGITUDE,
SEASON, AND DISTANCE FROM THE NMC TROPOPRPAUSE

This appendix 1s a tabulation of statistics for several quantities related to
cloud encounter over the geographic area covered by the GASP flights. The latitude/
longitude grid chosen appears as figure Cl. Subsequent pages of this appendix give
statistical data within each grid element in accordance with the following code.

The season and distance from the tropopause appear at the top of each page.

TIC, % SIGMA (TIC), % N

TICIC, % PATCHES T(cLp), °c
CODE: L o

P(TIC > 0), % Az {(c1D), kft Az (CLR), kft

P(TIC 2 10%), % P(TIC 2 25%), % P(TIC Z 50%), %

Explanation of entries. Entries are identical to those in appendix C.
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Winter
10 to 15 kft _
below tropopause TIC, 7 SIGMACTIC), % N
TICIC, % PATCHES TCLD), °C
CODE:
P(TIC > 00, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N
o
50°N 48,8 37.6 s
73.2 5.5 =40,
66.7 =10.6-10.3
66.7 66,7 5040
-]
HO°N 8.3 20.5 89 0.0 0.0 8
33.5 3.7 =44, 0.0 0.0 0.
24,7 =11.5-12.1 0.0 0.0-12,6
16,0 12.3 T.4 0.0 0.0 0,0
3 o
0°N 4,7 17.1 58 7.1 ?2l.4 B4 0.0 0.0 22
45.8 3.8 -48, 59.5 4.6 =49, 0.0 0.0 op.
10,3 =12.2-12.7 1149 =11.6-12.5 0.0 0.0-14,0
10,3 5.2 3.4 10.7 10.7 8.3 0.0 0.0 0,0
0
20°N 2.4 10.1 31 5.3 17.3 21 ne0 0.0 50
7.3 7.5 =32, 27.6 3.0 -5). 0.0 0.0 0.
6e5 -12.9-13.3 19.0 -10.8-11.8 0e0  0.0-11,.8
6.5 3.2 3.2 9.5 9,5 4,8 ne0 0.0 0,0
(-]
10°N 7.9 720.5 182 27.2 32.1 55 11.9 264.2 185
4.1 440 =42, 48.2 3.5 -39, 30,2 3.4 =43,
23.1 -13.5-13.9 56,4 -14.0-13,5 30,3 -12.7-12.9
15.6 11.5 6.6 47.3 41.8 29,1 23.8 17.8 10,8
a
0 23.6 32.5 67 31.6 32.1 145 8.8 21.6 239
45.1 3.1 =-42. 45.3 3.7 -40. 31.4 2.1 =42,
52.2 -13.8-13.8 69.7 =13.4-13,4 28.0 ~13.0~12.9
4043 4.3 23.9 59.3 47.6 31,7 17.2 13.0 7.5
[+]
10°S 33.8 36.5 34 17.6 29.8 232
5746 3.7 =40, 42.5 2.5 =49,
58.8 ~13.4-13,5 41.4 ~11,8-12,.1
S0.0 47.1 35,3 32,3 23.3 18.1
20°S
9,2 2l.6 14 0.0 0.0 8 .3 1.6 30 7.4 26.5 170
42,7 2.0 -32, 0.6 0.0 0, 3.4 2,0 =52, 43,2 2.7 -48.
21,4 =15.n=-14.° 0.0 0.0~14.6 10,0 -13.2~13,6 2848 -12.5-12.6
14,3 14.3 T4 0.0 0.0 0.0 0.0 0,0 0,0 21.2 17.6 11.8
30°S
0.0 0.0 10 2.4 11.5 247 8.3 21.7 177
0.0 0.0 0. 27.7 4.3 =44, 37.5 2.7 -43.
0.0 0.0-13.6 BeS =12.9-12.4 22.0 -12.4-12.0
. 0.0 0.0 0.0 4.9 2.8 1,6 15,3 11.3 7.9
40°s
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p— Winter
TIC, % SIGMACTIC), % N 10 to 15 kft
below tropopause
TICIC, % PATCHES TCLD), °C
CODE: .
>
PCTIC > 0), 7 AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), 7 P(TIC > 50%), Z
[ -] (-] o o
80°N
70°N
60°N
3r.2 35,1 10 36,2 35,1 10
5148 6.0 -36. 5148 640 ~36.
7040 =12,1-11.4 7060 =1241-1144
SNe0 50,0 4040 50,0 50.0 4040
o
N
0.0 0.0 1 46.5 5445 2 11.2 19.7 22 $5.5 0.0 i 21.4 30.8 32 50
0.0 0.0 0. 46.5 2.0 ~40, 30.8 1.8 -53, 52,5 0,0 -54. 45,7 2.7 -48.
0,0 0.0-13.0 | 10040 =1143 0.0 36.4 =10.7~10.7 | 100.0 -10.1 0.0 46,9 ~10.7-10.8
0.0 0.0 0.0 50,0 5040 50,0 31.8 18,2 13,6 | 100.0 100,0100,0 4046 31.3 25.0
40°N
8.3 22.1 146 4.8 17.6 55 Teh 20.6 290
45.0 2.6 -49, 43,7 2.8 =61, 4045 3.0 -46,
18,5 =11e4-12.7 10.9 =117-1242 183 =-11.5-12.2
15.1 12.3 8.2 7.3 7.3 5.5 13.4 11.0 7.2
(-]
11.0 24.5 49¢ 9.6 23.3 662 50°N
41.9 3.5 =51, 43.3 3.6 =51,
2643 =12.4=12.4 2242 =12.4-12.5
20.7 16,1 10,8 17.8 13.9 9.5 ,
20°N
3.9 12.9 257 3.3 12.1 354
25.5 23 =54, 26.2 3.0 -53,
1545 =11.9-12,% 12e7 =1145~12.4
9.9 T+9 2.4 RBe2 6.5 243
10°N
11,3 23.8 2713 11.8 24,4 695
38,9 2.3 =53, 39,4 3.1 -46,
28.9 =12.0-11.8 29.9 -12.8-12.8
2142 17+2 10a% 2744 17.8 11.1 0°
4.8 16.3 173 14.6 26.9 624
36.2 2¢5 =51, 40e2 3.0 =42,
13.3 ~1le6=11.4 36+2 =13.2-12.5
9,2 6.9 5.7 27+.2 2146 14.3
10°S
4.4 1T7.4  3a 17.9 30.3 300
37.7 1.0 -50, 44.8 2.7 -48,
11.8 ~13.1~13,0 40.0 =12.1-12.5
5,9 5.9 2.9 31¢3 24.0 18.3 .
20°S
10.2 24.3 222
41.0 2.7 =48,
2448 =12.6-13.0
17.1 14.4 9.5 .
30°S
4.7 16,6 434
34.1 3.3 -44,
1348 =12.6~12.3
G0 6.2 4al
4p°s
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Spring
10 to 15 kit _
below tropopause TIC, % SIGMACTIOY), 7% N
TICIC, 7 PATCHES TCLD), °C
CODE:
P(TIC > 0}, % NZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), 7% P(TIC > 507), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N
SN0 0e0 19.1 26.1 11
0.0 0.0 O, 26.3 2.6 =59,
0,0 0.0-11.0 72.7 -12.4-11.8
0.0 0.0 0.0 36.4 36.4 9.1
YN0 > 6.1 35.8 32 6 1.6 16
0.0 0.0 0. 52.1 1.7 -4g. 4.7 3.0 -59,
0.0 0.0-11.7 5040 ~11.3-12,3 12.5 -13,7-13.4
0.0 0.0 0.0 43,8 34.4 28,1 0.0 0.0 0.0
30°N 0.0 0.0 ° 4.8 9.7 20 o1 3 21 1 .7 28
0.0 0.0 0. 19.4 3.2 -50, 8 1.0 -45, o5 1.0 -44,
0.0  0.0-12.7 25.0 =12+5-11.7 9.5 =11.3-13,3 346 =12.5-1340
0.0 0.0 0.0 15.0 150 0.0 0.0 0.0 0,0 0.0 0.0 0.0
20°N 0.0 0.0 9 .2 .7 38 4¢3 17.9 79
0.0 0.0 0, 1.2 242 =44 42,0 2,3 -44,
0.0 0.0-12,2 15.8 =12+5-12,4 10.1 =12.8-12.5
0.0 0.0 0.0 0.0 0.0 0,0 6.3 5.1 5.1
10°N 0.0 0.0 6 1.4 3.3 11 9.7 24.6 20
0.0 0.0 0, 5.0 2.0 ~h4e 64.6 7.3 =55,
0.0 0.0-12.4 27.3 -13.3-13,6 15,0 -10.7-11.5
0.0 0«0 0.0 9,1 0.0 0,0 15.0 15.0 10.0
g 14,3 24,6 48
36.0 2.2 =54,
39.6 -12.1~-12.8
33.3 20.8 10.4
]
10°S A.7 20,0 87
27.1 2.8 -S8.
32.2 -13.1-12.6
20,7 11.5 8.0
20°S b 1.5 22
4.5 2.5 =58,
91 =12.2~13.2
0.0 0.° 0.0
30°s 25.3 38,7 20
T72.3 2.9 =-53.
35,0 -12.8-12,9
. 30,0 30.0 30.0
40°s
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Spring
TIC, % SIGMA(TIO), % N 10 to 15 kit
below tropopause
TICIC, 7 PATCHES T(CLD), °C
CODE : o .
PATIC > 0), % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
o ° ° °
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
70°N
6O°N
0.0 0.0 3 0.0 0,0 8 0.0 0.0 11
0.0 0.0 0. 0.0 0,0 0. 0.0 0.0 0,
049 0.0-12,5 040 0.,0=-11.5 Q.0 0.0-11.8
0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0
50°N
4.0 5.7 < 15.6 25.4 26 .2 5 15 11.0 21.5 58
6.7 47 =S4, 36.8 3.3 =33, l.4 1.0 -350 2646 3.0 -45,
60,0 -12.2-13.7 42,3 ~12.1-11.8 13,3 -14.2-11,3 41e4 =12.4-11.7
20,0 0.0 0.0 34,6 23.1 15.4 0.0 0.0 0,0 2441 17.2 B.6
Lo°N
3.1 1l.6 76 6.8 16.4 24 0.0 0.0 4 Be0 21.5 154
14,6 2.4 =44, 27.2 1.7 -38, 0.0 0.0 o, 31.0 2.1 -45.
21.1 =11.1-1143 250 =11e7-11.5 0.0 0.0-11,4 2640 -11.4=11.7
749 3.9 1.3 1647 12.5 8.3 0.0 0.0 0,0 15.6 11.0 7.8
-]
7.9 2l.0 367 16.3 30,1 36 2.4 10.1 49 7.0 19.9 530 30°N
31.7 2e4 =47, 49,0 3.1 =47, 38.4 Se3 -49. 3244 26 =47,
26,8 =12.1-12.0 33,3 =12.5-12.5 6.1 -12.8-12,7 21.5 =12.2-12.2
15,8 12.3 6.2 27.8 222 16,7 6.1 4.1 2,0 14,0 10.9 5.7 20°N
16,8 27.4 114 162 27+7 81 15.3 28.4 105 12.1 25.4 426
38.2 2.7 -58. 41.0 3.4 =47, 36.6 2.2 =52, 37.0 2.7 =52,
43,9 =12.5-13.1 39.5 =12+4=11.6 41.9 -13.1-13,2 32.9 =12.7-12.6
36,0 21.9 1440 29.6 2345 16.0 28.6 21.0 13,3 23.5 16.4 11.0 10°
15.7 28.4 77 15.6 28.4 199 14,0 27.3 223
48,2 2.3 =56, 43,7 2.9 =50, 4445 2.8 =52,
32,5 ~1l.6-12.7 35.8 ~-11.7-12.2 31e4 ~11.7-12.2
29.9 2447 4% 2.4 24.8 13,8 2640 22.0 12.6 0°
4,7 14,1 26 25.3 28.2 719 18.3 26.4 153
30,3 2.8 -56. 33.3 2.2 -53. 33.8 2.2 -53.
15.6 =11.0=11.7 75.9 -11.6-11,3 S6e2 =11.7=11.9
11.5 7.7 3.® 1.9 40.5 22,8 39,2 28.8 15.7
10°S
5.2 15.8 8% 23.3 33.4 79 12.1 25.2 251
23.4 2.3 -64, 44.9 2.3 =54, 34,6 2.5 =57,
2246 =1le6-114k 51.9 =13.9-13,4 35.1 ~13.2-12.4
11.8  T.1 5.0 41,8 31.6 20,3 26.3 1643 11.2 .
20°S
17.9 27.2 9 5.5 16.7 31
53.6 3,7 -39, 34,0 3.2 -47.
33.3 -13.6-13,4 1641 =13.0-13.3
33.3 33.3 22,2 9.7 9.7 6.5 .
30°S
25.3 38.7 20
72.3 2.9 -53.
35.0 -12.8-12.9
30,0 30.0 30.0 40°S
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APPENDIX D

Summer
10 to 15 kft o
below tropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES TCLD), °C
CODE:
PTIC > 0, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 250), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N
o .
50°N 4,1 1648 32 o4 1.1 10 16.7 25.2 119
43,8 5.0 =37, 3.5 1.0 =46, 3245 1.8 =51,
9.4 -1leR-11.7 10.0 -13.4-11,8 513 =11.8~11+8
6,3 6.3 3,1 0.0 0.0 0,0 3hel 26,1 1443
-]
40°N .0 .7 217 16,3 29.5 120 6.0 14,7 56
S.l 5 =29, 49,0 2¢2 =46 30.3 2.7 =51,
29 =10.9-13,4 33.3 ~12.8-12,4 1946 «12.5-1241
0,0 0.0 0,0 25.8 22.5 18,3 161 10.7 3e6
30°N
1 0.0 0.0 47 7.9 22.1 123 0.0 0,0 1
6.0 0.0 0. 4645 3.1 =31, 0.0 0.0 Oe
0.0 0.0-13.R 171 =1441-14.0 0.0 0.0-14,4
0.0 0.0 0.0 13.8 11+4 7.3 0.0 0.0 0,0
o
20°N 2640 32.6 143 33.4 3l.4 12
44,8 3.2 -38, 40,0 3.2 =37
58,0 =1346-13.9 83,3 ~-13,2-13,9
4746 37.8 25.9 58,3 58,3 33.3
o
10°N 17.2 29.9 85 8.7 19.2 35 48.7 31.6 4
3846 3.4 =39, 27.7 2.5 =39, 65,0 0.0 =56,
44,7 =13.4-13.3 31.4 =13,2-12,9 75.0 =11,6-11,.3
29.4 ?23.5 15.3 20.0 14,3 5.7 T5.0 75.0 50.0
©
0 3.1 8.5 72 6.4 17.8 229 22.5 29,7 S31
18,6 440 =35, 35.2 3.8 -39, 43.6 0,0 =56,
16,7 ~1441=13.6 18.3 -13.1~13,2 5.6 =-12.6~11.4
13.9 4.2 0.0 14,4 10,9 5,2 41.9 32.3 25.8
o
10°5 3.1 11.9 65 o0 .1 211 6.8 17.8 559
29.0 2.4 =37, .8 2.0 -49, 36.4 0,0 -56.
10,8 -13.8-13.6 e5 =11,1-13,1 1R, 6 ~14,0~13.,4
10,8 3.1 3.1 0.0 0.0 0,0 15.3 11.9 5.1
2 -]
0% 0.0 0.0 4 o4 3.6 245 .9 3,9 57
0,0 0.0 0. 17.8 2.6 =35, 8.3 1,7 -48,
0,0 0.0-13.4 2.0 =13,3~12,5 10.5 -12.,2-12,2
0.0 0.0 0.0 -] .8 0,0 3.5 1.8 0,0
o
30°8 19.5 3l.1 29 3.1 12.8 18
62.8 5.0 -38. 56,7 0.0 ~41.
3140 =-13,3-11,3 546 =12.0-11.9
40°S 31.0 31.0 20,7 5.6 5.6 5.6
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APPENDIX D

_— Summeryr
TIC, 7 SIGMACTIC), % N 10 to 15 kft
below tropopause
TICIC, % PATCHES T(CLD), °C
CODE: . o
PATIC > 0, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  7ONAL MEAN
80°N
70°N
o
N
1n.2 25,0 7 10.2 25.0 7 60
71.4 10,0 -31, 7le4 100 =31,
14,3 -10.7-1141 1443 =10.7-11.1
1443 14,3 14.3 14,3 14,3 14,3
7.4 15.3 54 11.0 23.2 76 15.6 26,7 12 5 1.2 10 11.3 22.2 318 50°N
19.8 3.0 -53, 39,7 1.6 =47, 37.3 0.0 -50. 2.5 4.0 -36. 31el 2.0 -50.
37.3 -11+5-12.5 27¢6 -11eB=12.2 41.7 -12.3-11,7 2040 -11.6-11.6 36.2 -11.8-12.0
18,6 8.5 S, 19.7 17.1 13.2 25.0 25.0 16,7 0,0 0.0 0.0 23.3 17.0 10.4
3.3 13.5 90 1.6 3.8 7 Se4 17.8 486 40°N
27.1 1.3 =47, 11,0 6.0 =60, 402 242 =47,
12.2 =11.6-12.5 1443 =10.4=11.3 134 =12.5-12.9
.9  4e4 2.7 1643 0.0 0.0 10,1 7.6 5.3
0.0 0.0 o 5.4 18.7 180 50°N
0.0 0.0 O, 46,5 3.1 =31,
0.0 0an-11el 11.7 -1441-13.8
0.0 0e0 0.0 9.4 T.8 5.0
20°N
5.2 19.4 18 24.4 32.2 173
46,9 0.0 =55, 44e4 3.2 =38,
11.1 =14.7-11.9 5449 =13.6-13.5
5.6 5e6 54b 43,9 35.8 24.3
10°N
11.5 24.7 40 14,8 27.5 164
41.9 0.0 =53, 38.5 2.5 -42.
27.5 -12.1-12.0 38.4 =13.1-12.8
20,0 17.5 12.5 26.2 21.3 13.4 0
57,3 30.5 26 10.9 23.5 358
62.0 0.0 -56. 41.3 2.2 -46,
92,3 ~1ls6-11,4 2643 -12.7-13.2
88,5 BA0.8 57.7 22,1 16.5 9.8
o
1.8 9.5 335 1073
31.8 1.0 -49,
5.7 =13.8-13.3
4.8 2.7 1.5
20°S
0.0 0.0 1 .5 3.7 307
0.0 0,0 -29. 11.6 1.9 =43,
100.0 0.0 .1 3.9 =12.7-12.5
0.0 0.0 0.0 1¢3 1.0 0.0
30°S
13.2 26.5 4T
62.1 4.5 =38.
2143 =13.2-11.6
213 2143 14.9
- 40°s
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Autumn
10 to 15 kft

below tropopause
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TIC, 7 SIGMACTIC), % N
TICIC, % PATCHES T(CLDY, °C
CODE:
P(TIC > O, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), 7% PATIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°t 150°E
80°N
70°N
60°N
6.0 15.4 24
36.1 5.5 ~54,
167 ~11.9-11.8
le.7 8.3 4.2
o
50°N 29,3 32.3 1o 5.6 15.4 17 6.9 17.0 187
46.4 4.3 =46, 47.6 15 =é4g, 27.0 3.3 -52.
63.2 =11.2-11.7 11.8 -12.,2~11,8 25,7 -12,0-12.2
579 4241 2647 11.8 11.8 0,0 17.6 10,7 5.9
o
LlON 0,0 0.0 56 10.8 24.9 165 7«0 18,5 116
0.0 0.0 0. 37.9 3.1 =49, 28.8 1.0 -S54,
0.0 0.0-12.4 28+5 =12.3~12,8 2441 «12,7=1245
0.0 0.0 0.0 19,4 15.2 10,3 lh.4 8.6 6.9
30°N
S¢1 17.5 12 0.0 0.0 27 6.2 12.4 19
33.1 3.0 =41, 0.0 0.0 0. 19.9 2.0 =52,
154 ~12.1-13.7 0.0 0.0-13.4 2ls1 =12.,9-13,4
77 TeT 17 0.0 0.0 0.0 10.5 5.3 5.3
20°N
17.7 32.2 44 0.0 0.0 15 o0 0,0 2
64.8 3.7 =37, 0.0 0.0 0. 0.0 0.0 0.
27.3 =13.6-13.6 0.0 0.0-13,0 0.0 0.0=-1445
27«3 22.7 18.2 0.0 0.0 0,0 0.0 0.0 0.0
10°N
2Te4 2.3 43 b l.4 11 16.5 26.5 Se
45.3 5.0 =35, 4.7 1.0 =32, 35.8 4,1 -43,
60.5 -12.8-13,5 9.1 =13.4-12,8 4642 ~12.5=1246
48.8 139.5 25.6 0.0 0.0 0,0 3n.8 2B.8 15.4
-]
0 25.9 25,1 19 21.7 3l.4 63 2.3 10.2 62
37.8 3.6 =39, 47,1 3.8 -3g. 17.5 2.5 -45,.
68.4 -12.4-13.6 4640 =1245~12,2 12,9 =13,3-12.4
5246 G246 21,1 38,1 33.3 22,2 4.8 3.2 1.6
o
10°5 6.6 15.2 19 4,8 13,3 20 47 15,6 65
25.3 3.4 =40, 23.8 4.3 =42, 27.7 2.7 -52.
2643 -12.4~12.3 20.0 =14.8-14,5 1649 -14,2-13.0
2lel 10.5 5.3 10,0 10.0 5,0 10.8 6,2 3.1
20°S
00 0.0 1 0.0 0.0 27 T8 23.8 61
0.0 0.0 0, 0.0 0.0 0 59,1 5.3 -50.
0.0 0s0-13.2 0.0 0,0-13,6 13,1 =14,1=12.7
0.0 0.0 0.0 0.0 0.0 0,0 9.8 9.8 H.2
30
US «5 l.4 9 31.5 39,4 15
4,3 2.0 =4p. 78.8 4,8 =45,
11,1 =~14.8-12,5 40.0 =-13,0-11.8
40°S 0,0 0.0 0,0 40.0 40,0 4040

165°W




APPENDIX D

. Autumn
TIC, % SIGMA(TIC), ¥ N 10 to 15 kft
below tropopause
TICIC, % PATCHES T(CLD), °C
CODE: . .
PCTIC > 0), % AZ(CLD), kft AZL(CLR), kft
P(TIC > 10%), % P(TIC > 257), % P(TIC > 50%), %
©° o © o ]
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
70°N
60°N
0.0 0.0 ] 0.0 0.0 14 2.5 T.7 25 3.2 10.9 64
0.0 0.0 0. 0.0 0.0 O 12.3 o6 =3T7. 2249 2.7 =45,
0.0 0e0-104F 0.0 0.0-11,3 20,0 ~12.0-11.8 l4al =1149-11.6
0.0 0«0 0ot 0.0 0.0 0.0 8.0 4,0 0.0 Q.4 4.7 1.6
(-]
1.8 12.0 40 10.4 24.9 38 2 2e6 114 0.0 0,0 20 5.5 16,9 443 50 N
B4,.3 0.0 =55. 39,6 19 =49, 14.1 oD =45, 0.0 0.0 O 32.8 3.1 =50,
2el =10472-12.1 2643 =12¢3-12.0 le8 =12.0~12,1 0.0 0.,0=-11.2 1669 =11.9-12.1
2.1 2.1 241 1864 13+2 7.9 .9 «9 0,0 0.0 0,0 0.0 12.4 Beb 4,5
o
6.2 19.0 141 «9 4,2 22 0.0 0.0 1 Ta0 19.9 501 40 N
35,1 1.5 -4R, 20.0 1.0 =44, 040 0.0 O 34.5 2.1 =50,
17.7 =12.3-12,R8 4,5 ~11.8-12.1 0.0 0.,0-12,3 2062 =12e4~1246
12,8 Ge2 Sa7 4,5 0.0 0.0 0.0 0.0 0,0 14,0 9.6 6.6
30°N
6,0 18.0 62 0.0 0.0 19 0.0 0.0 2 3.7 lé.l 142
25,0 3.4 -S56, 0.0 0.0 0. 0.0 0,0 0. 24.8 3.1 -54,
P2he2 =12e2=124F 0.0 0.0~12,5 0.0 0.0-14.1 14¢8 =12e3~12.9
11.3 9.7 beR 0.0 0.0 040 0.0 0,0 0.0 7.0 S8 3.5
20°N
13.6 25.4 52 ¢.0 0.0 21 0.0 0.0 8 «B 1.8 6 101 24.3 148
35.3 245 =56, 0.0 0.0 0, 0.0 0.0 O 47 2.0 =56. 45,1 2.9 =49,
38.5 =13.1-12.7 0.0 0.0-12.9 0.0 0.0-13,5 16,7 =14.5-14.3 22¢3 =13.,3-13.2
28.8 19,2 11.5 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 18.2 13.5 9,5
10°N
o0 o] 3s 0.0 0.0 10 0.0 0.0 18 22.7 22.4 S 12.4 24.7 174
b len =53, 0.0 0.0 0. 040 0.0 Oe 37.8 5.3 =55, 38.5 404 =40,
Se7 =1245=11.7% 0.0 0e0-1ls2 0.0 0.0-11,2 60,0 ~12,1=10.9 32+2 =12+46=12.0
0.0 00 040 0.0 0.0 0.0 0V 0.0 0,0 60,0 40,0 20.0 23.0 19.5 11.5 0°
.8 3.9 44 0.0 0.0 39 0.0 0,0 6 8.7 21.4 233
11.8 2e0 =57, 0.0 0.0 O Ce0 0.0 [ 38.4 3.4 =39,
648 =11e0-10,% 0.0 0.0~-11,8 0.0 0.,0=-11.7 227 ~1245-11.8
243 2¢3 0.0 0.0 0.0 0,0 0.0 0,0 0.0 16.3 14.6 8,2
10°S
0.4 0.0 40 NDe0 0.0 2 3.6 1249 146
0.4 0.0 O« 040 0.0 [1 28 2603 3.2 =47,
(1) 0.0-12,4 0.0 0,0~11.9 1347 =13.9~12.9
0.0 0.0 0,0 0.0 0.0 0.0 8.9 S5 2.7 R
20°S
0.0 0.0 11 0.0 0.0 4 445 18.6 104
0.0 0.0 [/ 0.0 0.0 O 59,1 53 =50,
0.0 0s0=-13,9 0.0 0,0-11.2 Te? =l441~-13.1
0.0 0,0 0,0 00 0.0 0.0 5.8 S.8 4,8 R
30°S
19.9 34.6 24
68.2 bol =44,
29e2 =13.3-12,.1
25.0 25.0 25.0 qoos
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Winter
5 to 10 kft -
below tropopause TIC, 7% SIGMACTIO), % N
TICIC, % PATCHES T(CLD), °C
CODE:
PCTIC > O), % ADZ(CLD), kft AZ(CLR), kft
PCTIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°t 60°E 105°E 150°E 165°W
80°N
70°N
60°N
50°N
14.2 29.4 78
50.6 3.7 =50,
28,0 =6.7 =6.9
213 1743 16.0
40°N
17.9 30.4 180 0.0 0.0 7
51.9 4.2 =47, 0.0 0,0 O
4.4 =T.5 -T.4 0.0 040 -6,2
o 30,0 24.4 17.8 00 0,0 0,0
30°N
14,5 29%9.4 23 13.4 23.9 48 0.0 0.0 3
f6.9 4e? =45, 40,1 3.9 =56, 0.0 0.0 Oe
2le7 =T.9 =8,1 33,43 =77 =746 0.0 0,0 -8,7
R 2147 21e7 13.0 313 208 10.4 0.0 6,0 0,0
20°N
0.0 0.0 8 1.6 $5.3 32
0.0 0.0 0, Be4 2.8 ~Sg.
0.0 0.0 =Ts7 18,8 =-8.4 -6,3
0.0 0.0 0.0 3.1 3.1 0,0
10°N
0.0 0.0 2 0.0 0.0 7 lrel 28,3 22
0.0 0.0 0. 0.0 0.0 0 56,2 1.3 =64,
0.0 040 =7.1 0.0 0,0 -6,8 273 ~7.,9 -9.2
0.0 0.0 0.0 0.0 0.0 0,0 273 27.3 18,2
OO
2440 28,8 83
40e6 1.8 =61,
59,0 =8.7 -9.3
S51.8 38,6 20.5
10°S
22.1 30,2 107
3,8 1.9 =-62.
57.0 <-8,8 -8,8
R 4449 32.7 16,8
20°S
14,1 14,1 ? 3.0 12,5 70
28.2 3.0 -11, 23.7 2.4 =60,
50,0 =9.3 =7,.% 12.9 =9.,4 -8,2
500 50,0 0.0 5.7 4,3 2.9
30°S
3.5 15.0 1lo4 Se7T 19,0 210
52.2 5.1 =50, 37.3 3,5 -48,
6.7 =7.8 -8,0 182 =T7,3 =T,.2
. 6.7 5.8 3,8 9.5 7.6 5.2
4p°s
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— Winter
TIC, % SIGNACTIC), % A > to 10 kit
0 below tropopause
TICIC, 7 PATCHES TCLD), °C
CODE: _ —
PATIC > 0), % DZ(CLD), kft AZ(CLR)Y, kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°H 15°E ZONAL MEAN
80°N
70°N
66.2 42,0 7 lae3 28,8 72 207 33.4 79 BOQN
92.7 1.8 ~65. 46.9 3.1 =57, S54.5 2.9 ~58,

Tle4 =61 =-5,4 347 =T,0 ~6.8 38.0 =6.9 =647
Tled Tled 71,4 2he% 2540 13.9 30.4 29.1 19.0

°
167 2642 17 21.0 29.9 36 48,8 4l.4 58 33.5 4l.3 37 27.7 37.6 223 50°N

31.6 2.1 -46. 47.2 2.6 =45, 725 2.7 =59, 77.4 3,2 -55. 61.1 2.9 -53.
52,9 =649 ~T.h | 44.4 =645 =6.7 67.2 =741 =7,7 | 43,2 =7.3 -6.7 45,3 =6.9 =T.0
35.3 23.5 17.6 41,7 1046 19.4 | 63.8 62.1 51,7 | 40.5 40,5 40.5 39.9 35.4 30.0
-]
12,6 2T.3 345 19.1 10.9 129 15.1 29.0 661 4O°N
48.6 3.1 -53. 53.5 2.3 -52. 50.8 3.3 -S1.
2545 -Te4 =T.4 35.7 =73 =740 29.7 ~Tu4 -7.3
2046 1642 12.5 31.8 27.9 20.2 25,1 20.6 15.3
o
4.9 15.5 400 6.2 17.7 474 30°N
29.5 3.0 -S6. 33.6 3.3 -S55,
16,5 =T7.8 =7.9 18.4 =7.8 -7.9
12.0 6.8 3.0 14.3 8.9 4.2
20°N
4.2 12.3 T3 3.2 10.4 113
PP.1 2.6 -58. 18,0 2.7 -57.
[ 19.2 =9.0 -9.7 17.7 -8.8 -8.3
13.7 545 1.4 9.7  4e4 9
10°N
16.6 29.4 29 14.0 27.3 60
53,6 3.9 =61, 55.8 2.9 =62,
31.0 =941 =9.6 25.0 -8.6 -8.9
27.6 27.6 17.7 23.3 23.3 15.0
OD
19.0 22.7 1la 23.3 28.1 97
29.6 1.8 -5%. 38.9 1.8 -60.
64,3 =9.1 =9.5 59.8 =-8.7 -9.3
42,9 42.9 1443 50.5 39.2 19.6
o
28.5 32.9 104 25,3 a1.7 215 | 1078
43,1 2.3 -64, 41.1 2.1 -63,
6640 =-8.1 -8.% 61,5 =-8.5 -8.7
54,7 4145 2646 49.8 37.1 21.6
20°§

Je4 1247 72
2402 2.5 ~56,
13.9 -9.4 -8.2

6.9 Se6 2.8

30°S
5.0 17.8 314
40,0 3.8 -48.
1206 =T.4 =7.5
Beb  Tel 4.8
40°S
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Spring
5 to 10 kft _
below tropopause TIC, % SIGMACTIC), 7 N
TICIC, 7 PATCHES TCLD), °C
CODE:
P(TIC > 0}, 7% AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°H
80°N
70°N
60°N
o
S0°N 0.0 0.0 2 26.7 26.8 7 31.2 38.0 86
0.0 0.0 0. 26,7 3.6 -5p. 51.6 2.0 =56,
0.0 040 =7.N 100.0 =7.8 0,0 60.5 -6.9 =646
0.0 0.0 040 Tle4 28,6 14,3 45,3 40,7 32.6
©
LMY e —— 0.0 0.0 1 21.1 31.3 g6 R.6 23.2 15
7.5 3.0 -85, 0.0 0.0 0. 40,2 2.5 -53. 32.3 1.3 -61,
12,5 =646 7.2 0.0 0.0 =8.7 | 52,3 <7.7 -7,4 26,7 -6.0 =648
3.1 0.0 0.0 0.0 0.0 0.0 3844 31,6 17.6 20,0 6.7 6.7
30°N
2.5 8.8 44 4.4 15.1 19 ol o1 12
27.0 4.8 =51, 28.1 4.0 -57. +4 1,0 =53,
9.1 «8.1 =B.0 15,8 =9.6 ~7,8 16,7 =9.2 =9.0
6.8 6.8 0,0 10,5 5.3 5,3 0.0 0.0 0.0
20°N
0.0 0.0 12 .3 6 10
0.0 0.0 o0, 1.4 2.5 -5g.
0.0 0.0 =8.7 | 20.0 -8.3 -9,4
0.0 0.0 0.0 0.0 0.0 0,0
10°N 0.0 0.0 1 9.3 22.2 19
0.0 0.0 O, 25.3 2.3 -60,
0.0 0.0 =9.8 36.8 -9.5 =9.5
0.0 040 0.0 15,8 10.5 10,5
0 11.4 22.5 46
29,1 1.9 -62,
39.1 =9.0 -9.6
26,1 1T.4 8.7
10°8 0.0 0.0 1
0.0 0.0 0.
0.0 0.0 =949
0.0 0.0 0.0
20°S
0.0 0.0 13
0.0 0.0 0,
040 0.0 =T.2
0.0 0,0 0.0
30°S 3.5 8.3 26
15.0 4.2 -61,
23.1 =7.3 -7.2
s 15.6 3,8 0.0
40°s
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APPENDIX D

_ Spring
TIC, % SIGMACTIC), % N 5 to 10 kft
below tropopause
TICIC, 7 PATCHES TCLD), °C
CODE : . _
PCTIC > 0), % AZ(CLD), kft AILCLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
o e °© -3 o
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
70°N
°
846.1 1l.4 2 648 13.6 44 17.1 31.5 27 4.5 15.8 93 8.6 21.8 167 60°N
B4e1 4.3 =53, 25.0 3.3 =55, 65.9 2.1 =55, 2644 3.7 -45. 37.8 3.3 -50,.
100.0 =843 0.0 27e3 =649 =6.0 25.9 =6,0 -6,8 17.2 =6.5 =6.8] 2248 =6.7 =646
100.,0 100010040 2045 13.6 0.0 25.9 22.2 22.2 10.8 6.5 3.2 17.4 12.6 7.2
®
16.9 26.0 B8R 15.3 28,5 306 9.8 24.5 85 .3 9 23 16.4 29.4 603 50°N
32,3 3.7 -58, 44,7 2.2 -44, 41.7 1.5 =5). 341 1,0 -49, 42.6 2.4 -50,
52.3 =6.9 =647 3443 =746 =T.2 23.5 -7.2 ~-7.0 AeT =T7.5 =7.8 385 =73 =Ts1
35,2 27+3 12.5 2648 22.9 l4.1 16.5 11.8 10,6 0.0 0.0 0.0 28.4 23.4 15.3
©
3.9 1l4.0 598 9.5 22.5 152 5.5 13.5 232 6.5 18.6 916 40°N
?3.6 2.6 =54, 9.1 3.3 -47, 2542 204 -64e 30.2 2.7 -53.
1646 =649 =T.1 24,3 =T.2 =742 21.9 =T.3 =7,7 21+4 ~Tel =T.1
9.2 5.7 3.7 19.1 13.8 9.2 15.6 12.5 3,1 13.8 9.5 5.5
o
4.1 13.7 &84 b 146 24 2.7 8.6 27 3.8 13.0 710 30°N
25.7 2.1 =S6. 4,7 2.5 =62, 18.5 145 =640 24e7 2.2 =56,
1641 <=Bat =840 8.3 =642 =847 14,8 -7.2 -8,4 15¢4 =8¢0 =840
9.8 7.0 3.1 0s0 0.0 040 11,1 3.7 0,0 9.2 645 2.7
2 -]
41.9 4le4 17 .3 .9 16 0.0 0.0 4 9.5 26.1 5S4 O°N
71.9 v3 =66, 2.7 1.0 =51, 0.0 0.0 [/ 4645 «8 =61,
S8.3 =846 =8.% 12.5 =100 =9.5 0.0 0.0 =-8,6 20.4 =848 -9,1
58.3 5040 41.7 0.0 0.0 0.0 0.0 0,0 0,0 13.0 11.1 9.3
o
25.2 37.3 la 23.3 32.6 24 18.8 31.5 S8 10°N
50.3 2.9 =60, 43,0 148 =-Sg. 40.3 2.2 -58.
50.0 =944 =947 54.2 =9,9-10,0 4646 =9.7 =9,6
35,7 2B.h 214 37.5 37.5 25,0 29.3 25.9 19.0
OO
59,7 26,8 12 21.4 30.6 58
59,7 3.2 =60, 41,3 2.4 =61,
100.0 -8.9 0,0 S1e7 =8.9 =9.6
100.0 83.3 66,7 41.4 31,0 20,7
o
0.0 0.0 1 10°S
0.0 0.0 O,
0.0 040 =9.9
0.0 0.0 0.0
20°S
0.0 0.0 1 0.0 0.0 14
0.0 0.0 g 0.0 0.0 0.
0.0 0.0 =8,0 0.0 0.0 =7.2
0.0 0.0 0,0 0.0 0.0 040
30°S
3.5 8.3 26
15.0 4.2 =61,
23.1 -T7.3 -7,2
154 3.8 0.0
40°s
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APPENDIX D

Summer
5 to 10 kft -
below tropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES T(CLD), °C
CODE :
P(TIC > 0), % AZ(CLD), kft AZ(CLR), Kkft
P(TIC > 10%), 7% P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N 17.3 17.3 2
34,5 0.0 =51,
5060 =6.3 =940
» S0.0 50,0 0.0
S0°N 3.2 1442 40 59 17.9 58 13.7 26,2 181
26.3 3.0 -45, 42,7 2.9 =64, 36.0 2.2 -S4,
1242 =5.9 =T.4 1348 =7.7 ~7,2 38el =7.2 -T2
4.1 bl 440 10.3 10.3 8,6 26.5 18.8 13.3
4O°N 0.0 0.0 1o 6.8 19.3 7 5.6 13,9 26
0.0 0.0 O, 30.5 2.2 ~52. 3601 0,0 -S54,
0.0 0.0 =-8,7 224 -8.,8 ~7,9 15.4 7.2 =7.6
0.0 0.0 0.0 13.4 9.0 6,0 15.4 11.5 0.0
30°N
20°N 0.0 0.0 4
0.0 0.0 0.
0.0 0.0 =7.9
0.0 0.0 0.0
10°N 27.5 24,5 4
36.7 0,0 -61.
75.0 -10.0 -9.9
S0.0 50,0 2540
OO
10°3 0.0 0.0 1
0.0 0.0 Q.
0.0 0.0 -9,3
0.0 0.0 0,0
20°S
ol 6 54 3.6 9.3 15
4.3 2.0 =51, 17.8 3.3 -48,
1.9 =8.7 -8,2 20,0 =~7.8 =845
0.0 0.0 0,0 13.3 6.7 040
50°8 9 4u6 107 | .5 2.1 36
165 4.2 =85, 6.3 1,0 =40,
S.6 =T.0 -7,3 8.3 ~T.1 =741
3.7 «9 0,0 2.8 0.0 0.0
40°S
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APPENDIX D

Summer
5 to
TIC, 7 SIGMA(TIC), % N to 10 kft
below tropopause
TICIC, 7% PATCHES T, °C
CODE: o .
PTIC > 0), % AZ(CLD), kft AZ(CLR), Kkft
P(TIC > 10%), % P(TIC > 25%), 7 P(TIC > 50%), %
165°W 120°W 75°W 30°W 1I5°E  ZONAL MEAN
80°N
70°N
60°N
0.0 0.0 3 Te2 1445 26 8.2 20,1 61 7.9 18,4 92
0.0 0.0 O, 20,7 2.6 =49, 28.0 2.1 -44. 25.9 241 -46.
0.0 0e0 =ToN 34,6 =Te6 =Ta0 29,5 =6.9 =6.9 30.4 =Tel =7.0
0.0 0.0 0.0 23.1 11.5 3.8 14,8 11,5 6.6 17.4 12.0 5.4
7.3 15.3 140 5.9 17.2 169 8.0 20.9 42 4,3 13,6 22 .2 20.1 661 50°N
21.6 2.9 -58, 29.2 «9 =56, 42,1 «4 =50, 31.9 1.7 -40. 31.0 2.1 =55,
33,6 =T.3 =T.4 2041 ~T.5 =841 19,0 =9.0 =7,8 13.6 =T7.7 =7.1 2645 =T.4 =7.6
20,7 14.3 241 12.4 8.9 5.9 11,9 11.9 11,9 9.1 9.1 4.5 17.1 12.7 7.6
°
2.5 1l.4 9N 2.9 T.6 18 4.0 4.1 221 HO°N
20-7 1e3 -53. 17.1 Ne0 =55, 2607 1.4 -53,
1241 =T.9 =7.6 1647 =603 =8.1 14,9 -8.1 =7.8
5.5 3.3 2.7 11¢1 5.6 0.0 9.0 5.9 2.7
o
0,0 0,0 3n 0.0 0.0 30 30°N
0.0 0.0 0. 0.0 0.0 0.
0.0 000 ~Teh 000 000 )
0.0 0u0 0on 0.0 0.0 0,0
20°N
1.3 4.9 1A 1+0 4.4 20
20.4 0.0 =66, 20.4 0.0 =664
6.3 =748 ~B.4 5.0 =7.8 -8.3
6.3 0.0 0.0 5.0 0.0 0.0
10°N
45,0 41.46 1) 40.3 38,4 15
61.9 0.0 =61, 55,0 0.0 =61,
72.7 =946 =9.7 73.3 -9.7 -9.8
54,5 56.5 45.5 53.3 53.3 40,0 .
0
0.0 0.0 1 10°S
0.0 0.0 0.
0.0 0.0 =%.3
0.0 0.0 0.0
20°S
8 4.6 69
Jaos 3.0 =49,
5.8 =B.0 =B8.3
249 leé 0.0
30°S
«8 3.9 143
13.1 3.1 =43,
6e3 ~To0 =7.2
3.5 .7 D.O
40°s
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Autumn
5 to 10 kft -
below tropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES TCLD), °C
CODE :
P(TIC > 0), % AZ(CLDY, kft AZ(CLR), kft
P(TIC > 103), 7 P(TIC > 25%), % P(TIC > 50%), %
15°F 60°E 105°F 150°€ 165°
80°N
70°N
60 N beb 15.6 48
30.0 2e7 =52
14,6 =6,9 =649
8.3 6e3 6.3
50 N 10,2 20.3 Y 9.2 15,7 28 6.6 16,8 267
28.3 2e5 =47, 2845 2e¢3 62, 2445 2.8 =54,
36,1 =B.4 =8.1 32.1 -Teb6 =7,9 27.0 ~8.,2 =840
?27.8 18.1 5.4 28.6 17,9 3,6 15.0 9,7 5.2
QO°N 3.2 15.5 92 3.6 14,5 97 3.3 12.6 80
73.1 3.3 =54, 34.8 2e4 =54, 37.7 6.7 =54,
443 =749 =7,.5 10.3 ~8.6 ~7,8 B.8 -8.,8 =-8,8
4.3 4.3 3.7 6.2 5.2 4,1 - 6,3 3.8
30 N 17.5 35.0 a 0.0 0.0 1
87,5 8.0 =47, 0.0 0.0 0
20.0 =9.,9 =9,7 0.0 0,0 -7,5
20.0 2040 20.0 0.0 0.0 0,0
20°N
10°N
00
1008 0.0 0.0 3
0eD 0,0 0.
0.0 0.0 =-9.6
De0 0,0 0,0
20°S
0.0 00 (] 0.0 26
0.0 0.0 Qe 0e0 0,0 I8
00 0.0 -7,5 0«0 0,0 -8,2
0.0 0.0 0,0 0.0 0.0 0.0
30 S 0.0 0.0 > 0.0 0.0 24 5«4 17.9 42
0.0 0.0 0. 0.0 0.0 O 45.6 3.6 -48.
0.0 0.0 ~9,4 0.0 0.0 -7,2 11,9 ~7.8 =-7.6
qoos 0.0 0.0 0.0 0.0 0.0 06,0 945 Tel Tel
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APPENDIX D

Autumn
5 to 10 kft
TIC, 7 SIGMA(TIC), % N
below tropopause
TICIC, % PATCHES T(CLD), °C
CODE: _ N
PATIC > O, % AZ(CLD), Kkt AZ(CLR), xft
P(TIC > 10%), % PTIC > 25%), 2 P(TIC > 50%), %
3 ° o ° o
165°N 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
-]
0.0 0.0 1 88.8 6,2 6 T6el 3146 7 70°N
0.0 0,0 p. 88,8 0,0 =47, 88.8 0.0 -47,
0.0 040 =5,8 | 100.0 =6.3 0.0 85,7 =6¢3 -5.8
0.0 0.0 0,0 | 100,0 100,0100.0 85.7 85.7 85.7
60°N
1.0 2.9 10 0.0 0.0 3 4.2 16.5 g2 Tet 22.2 172 5.8 19.5 318
9.8 1.0 -64, 0.0 0s0 0. 48,6 0.0 -45, 55,1 1.3 -4, 4841 1.3 -44,
10,0 =740 =8.0 0.0 040 =5,2 8.5 =Te4 =7,3 13.4 ~8,2 =6,7 12.1 =7.8 =649
0.0 0.0 0a0 0.0 0.0 0.0 B.5 449 3,7 11.6 9.3 7.0 9.8 T3 5.7
o
843 21.2 145 Te2 177 122 be& 1742 245 7e2 1940 68 6e7 18.2 947 50°N
32.6 6 =56, 36.5 4.5 =55, 53.3 9 =52, 28.7 1.9 =51, 31.2 2.3 -54,
25,5 <=8+0 =7.4 19.7 ~Tes =To4 8.2 =Te9 -7,5 250 =747 =~T7s1 216 =Be0 =746
15,2 11.7 8.3 16.4 13.1 S.7 6.9 6.5 4,5 l4,7 11,8 5.9 145 10.7 5.6
40°N
2  l.2 127 2.0 6.5 23 0.0 0,0 2.3 11.7 422
3.6 leR =46, 15.2 443 =41, 0.0 0,0 0. 30.6 3.5 =51,
6.3 =749 =T.7 13,0 =T7.0 =74 0.0 0.0 =7.7 T7e6 =842 =T.9
8 0eh 0,0 8.7 443 0.0 0.0 0,0 0.0 4e5 3.6 2.4
o
0,0 0.0 17 0.0 040 4 4.0 18.2 22 30°N
0,0 0.0 0. 0.0 0.0 O, 87.5 8.0 =47,
0.0 040 -8.7 0.0 040 =9.5 4.5 =949 =8.7
0.0 0.0 0.0 0.0 0.0 0,0 4.5 4.5 4,5 s
20°N
0.0 0.0 1 0.0 0.0 1
0.0 0.0 0, 0.0 0.0 0,
0.0 0.0-10.0 0.0 0.0-10.0
0.0 0.0 0.0 0.0 0.0 0.0
-]
10°N
2.4 10.2 10 0.0 0.0 1 2.3 10.0 20
45,9 2.0 =59, 0.0 0.0 0. 45,9 2.0 =59,
5.3 =8.8 =9.4 0.0 D.D-10,0 5.0 -8.8 =9.4
5,3 5.3 0.0 0.0 0.0 0.0 5.0 5,0 0.0 0°
33,3 47.) 2 33.3 47.1 3
100.0 1.0 =60, 100.0 1.0 =60,
33.3 -9.3 -9.5 33.3 -9.3 =9.5
33,3 33.3 33.3 33.3 33.3 33.3
10°S
0.0 0,0 3 0.0 0.0 6
0.0 0.0 0. 0.0 0.0 0.
0.0 0,0 -9.9 0.0 0.0 -9.8
0.0 0.0 0.0 0.0 0.0 0.0 .
20°S
0.0 0.0 32
0.0 0.0 0.
0.0 0.0 =841
0.0 0.0 0,0 .
30°S
3.4 l4.3 68
45.6 3.6 -48,
Tebd =~T7.8 =T.5
549 4.4 444 qoos
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Winter
0 to 5 kft

APPENDIX D

below tropopause :ﬁE,Z SIGMACTIO), % N
TICIC, 7 PATCHES T(CLD), °
CODE: ¢
P(TIC > 0), % AZCLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N
50°N 5.3 30.0 160
46.6 2.5 =61,
35.0 =2.9 =2.5
27.5 21.3 18.)
BN 5217 190 0.0 0.0 11 0e0 0,0 7
44.7 3.1 -54. 0.0 0.0 g, 0.0 0,0 0.
15.6 =3.7 =2.7 0.0 0.0 -3,1 0.0 0.0 =3.5
12,6 B.5 7.5 0.0 0.0 0.0 0.0 0.0 0,0
30 N 0.0 0.0 J; 0.0 0.0 6
0.0 0.0 0. 0.0 0.0 0,
0.0 040 =1.7 0.0 0.0 =3.9
0.0 Ge0 0.0 0.0 040 0.0
20°N
10°N
00
10°S
20°S
0.0 0,0 21
0.0 0,0 0.
0.0 0.0 -2.9
00 0.0 0,0
30°S .6 3,8 18 1.8 7.5 178
23,9 10.0 -5g, 18.4 2.4 =53,
2.6 =3.0 4.0 9.6 =3.3 ~3.0
2.6 0.0 0,0 6eT 242 1ol
40°S
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Winter
TIC, % SIGMACTIC), % N 0 to 5 kft
below tropopause
TICIC, % PATCHES T(CLDY, °C
CODE: _ .
PTIC > 0), 7 AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), 7 P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
o
0.0 0.0 > 0.0 0.0 2 0.0 0,0 17 0.0 0.0 21 70°N
0.0 0.0 O, 0.0 0.0 og. 0.0 0,0 0. 0.0 0.0 o0,
0.0 0.0 =.7 0.0 0.0 -6 0.0 0.0 =149 00 0.0 -1.7
0.0 0.0 0.0 0.0 0,0 0,0 0.0 0,0 0.0 0.0 0.0 0.0
60°N
0.0 0.0 11 3.0 13.4 28 34.5 39.2 47 20.0 33,3 93 19.9 33.6 179
0.0 0.0 O, 27.7 +3 =S4, 60.0 3¢5 -64, 51.5 2.5 -63. 3.9 2.8 -63.
00 040 =o5 10.7 =244 ~1e6 S5T.4 =3.2 -2,4 38.7 =-3.1 -2.5 36+9 -3.1 -2.1
0.0 0.0 0.0 Tel 3.6 3.6 S51.1 4246 34,0 31.2 25.8 20.4 3047 25.1 20.1
-]
5.6 12.7 37 T.0 18.2 97 34,2 39.6 92 18.8 33,7 107 17.5 31.5 493 50°N
33.6 0.0 -60, 2l.1 2.1 =60, 66,2 245 =65, 59.3 2.2 ~64. 48e9 2.3 -62.
1642 =249 =240 33,0 =2.8 ~1.8 53.3 =3.0 -2,2 31.8 =2.8 =2.9 35.9 =249 =2.4
16,2 1642 0.0 14,4 10.3 6.2 46,7 43,5 37,0 26.2 23,4 20.6 27.4 23.3 18.5
0°N
9,4 23.8 429 9.7 25.1 2lo 0.0 0,0 2 8.7 23.3 858 4
40.9 2.6 -58, 49.8 2.6 =59, 0.0 0,0 O, 43.8 2.7 =57,
22.8 =343 =2.5 19.5 =3.3 -2.5 0.0 0,0 -2.7 19.8 ~3.4 =2,6
16.1 12.6 9.1 15.2 13.3 9.5 0.0 0,0 0.0 1a.7 11.5 8.6
-]
6.6 20.8 182 6.2 20,2 195 30°N
50.5 2.9 -56, 50.5 29 -56.
13.1 =34 -3,1 12.3 =346 =3,0
10.4 8.7 Tad 9.7 842 6.7
20°N
0.0 0.0 3 0.0 0.0 3
0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 =3.1 0.0 040 -3.1
0.0 0.0 0.0 0.0 0.0 0.0 .
10°N
OO
10°S
20°S
0.0 0.0 21
0.0 0.0  OC.
0.0 0.0 =2.9
0.0 0.0 0.0 .
30°S
1+6 7.0 216
18.7 2.8 =53,
843 =343 =3.2
6.0 1.9 o9 40°S
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APPENDIX D

Spring
0 to 5 kft I
below tLropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES T(CLD), °C
CODE ;
P(TIC > 0), % AL(CLD), kft AZ(CLR), kft
P(TIC > 109), 7 P(TIC > 257), % P(TIC > 50%), %
15°F 60°F 105°F 150°F 165°W
80°N
70°N
GOON 19,8 27.5 44
43,5 3.3 ~62.
45,5 =1.,6 =1.6
40.9 34,1 20.5
SOON 0.0 0.0 4 6.4 2042 22 8.5 22.5 165
0.0 0.0 0, 46.9 3.0 -55. 484 2.6 =63.
0.0 0l ~2e7 13.6 =3,5 ~1,9 17.6 2.4 =1.8
0,0 0.0 040 13.6 9.1 4,5 15,2 11,5 9.7
[IOQN 9,7 24.6 52 19,7 34.3 8T 3«5 15.6 42
38.8 3.8 -57, 51.9 1«5 =61, 48,6 7 =63,
25.0 =22 =2.7 37.9 =2.5 =2,3 Tel +2.2 =146
173 13.5 7.7 29.9 25.3 19.5 408 4,8 4,8
30 N 0,0 0.0 16 0.0 0,0 1
' 0.0 0s0 0. 0.0 0.0 O
0.0 0e0 =3.3 0.0 0.0 -4,9
0.0 0.0 0.0 0.0 0,0 0,0
20N 0.0 0.0 7
0.0 0.0 0,
0.0 040 =3.7
0.0 0.0 0.0
10°N
OO
10°S
2008 0.0 0.0 5
0s0 0,0 0.
0.0 0.0 -2.8
0.0 0.0 0.0
30°S 0.0 0,0 35
Q.0 0,0 0.
0.0 0.0 =247
0.0 0.0 0,0
40°S
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APPENDIX D

_— Spring
TIC, % SIGMA(TIC), 7 N 0 to 5 kft
below tropopause
TICIC, % PATCHES T(CLD), °C
CODE: _ o
PATIC > 0, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 107}, % P(TIC > 25%), % P(TIC > 50%), ¢
165°W 120°W 75°W 30°W 15°E  7ONAL MEAN
o
.2 .5 9 0.0 0,0 4 .1 o4 13 80°N
1.6 3.0 -5g. 0.0 0,0 0. 1.6 3.0 =59,
11.1 o1 .4 0e0 0.0 -2.4 Te7 =e7 =1.1
0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0,0
°
0.0 0.0 6 0.0 0.0 1 24.7 37.2 28 19.8 34,7 35 70°N
0.0 0.0 o0, 0.0 0.0 . 69.2 3.4 -57, 69+.2 3.4 =57,
0.0 0.0 =246 0.0 0.0 =-,2 35.7 =3.0 -2.5 28+6 =3.0 -2.4
0.0 0.0 0.0 0.0 0.0 0,0 32.1 32.1 28.6 25.7 25.7 22.9
6.5 17.8 SO 4.6 14.8 116 3.5 14.7 54 5.5 18,2 168 6.5 18.7 441 60°N
27.5 3.2 -63. 20,6 2.2 =60, 37.6 2.2 -5s. 29.9 3.2 -59. 30.4 2.9 -60,
23.7 =21 =1, 2le6 =342 =240 9.3 =3.7 -2,3 18.5 =3.3 -2.2 21.5 =2.8 -2.0
11.9 10.2 5.1 8.6 6.9 3.4 S.6 5.6 3,7 10,7 7.1 4.8 127 10.0 5.9
3.6 13.5 230 8.0 20.6 617 6.9 21.9 1s6 13.2 24,1 24 7.1 20.0 1227 50°N
21.3 2.6 -61. 37.1 2.3 =61, 41,7 3.3 =60, 31.6 2.5 =61, 36.2 2.5 -61.
1742 =3.2 =240 21,6 =248 =22 16.7 =-3.0 -2,5 41,7 =-3.2 =2.2 19.7 =2.9 -2.1
8.8 5.0 2.5 167 12.0 7.3 11.5 8.3 7,1 29,2 20,8 8.3 1446 1042 6.6
°
2.5 10.6 529 9.6 P3.6 419 11.6 29.6 24 6.9 20.5 1153 4O°N
19.7 2.1 =61, 42,7 2.3 -62, 68,3 «5 ~68. 37.2 2.1 -6l.
129 <=2.9 =2.° 2244 =340 =2.2 16.7 =3.,5 =-2.3 18.6 =2.9 =2.5
5.9 4.2 1.5 17.7 13.8 8.8 12,5 12.5 12,5 126 9.9 6.2
o
9 6.0 195 0.0 0.0 1 ol 3 6 8 5.7 219 30°N
15.4 3.5 =57, 0.0 0.0 0. «8 1.0 -66. 14.3 3.3 -S8.
6.2 =346 =240 0.0 0.0 4.8 16,7 -4.2 =2,4 5.9 =3¢7 -2.9
2.1 1.5 1.0 0.0 0.0 0.0 0,0 0.0 0,0 1.8 la¢ .9
20°N
0.0 0.0 1 0.0 0.0 8
0.0 0.0 O, 0.0 0.0 o0,
0,0 040 -4.7 0.0 0.0 -3.8
0.0 0.0 0.0 0.0 0.0 0.0
10°N
UO
10°S
20°S
0.0 0.0 S
0.0 0.0 0.
0.0 0.0 -2.8
0.0 0.0 0.0
30°S
0.0 0.0 35
0.9 0.0 0.
0.0 0.0 =2.7
0.0 0.0 0.0 .
40°S
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APPENDIX D

Summer
0 to 5 kft .
below tropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES °
CODE T(CLD), °C
P(TIC > 0), % AZCLD), kft AZCLR), kft
P(TIC > 10%), % PCTIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°€ 165°W
80°N
70°N
2.9 B.7 10
25.0 7.0 -58.
10.0 -4.4 -3.1
10.0 10,0 0.0
60°N
1.1 6.1 47
6.5 0.0 -60.
17.0 =1.5 =1.5
6.3 0.0 0.0
UL 0.0 0.0 42 4.3 14.0 251
33.4 2.5 47, 0.0 0.0 o9. | 27.5 1.5 -58.
642 =348 =241 0.0 0.0 =3,5 | 18,5 =2.7 =2.3
3.1 3.1 1.5 0.0 0.0 0.0 10.4 6.4 3.6
LULY o a— 1 .7 25
0.0 0.0 0 3.5 0.0 -5g.
0.0 0.0 -3.5 8.0 -4.0 -3.6
0.0 0.0 00 0.0 0.0 0.0
30°N
20°N
10°N
0°
10°S
20°S
0.0 0.0 3
0.0 0,0 0
0.0 0,0 -1,6
0.0 0.0 0.0
30°S 1.3 9.3 192 .3 1.5 50
22.0 2.3 -54. 6.3 6.0 -53.
5.9 -2.6 =2.7 4.0 =3.4 =2.5
40°8 2.9 1.0 1.0 2.0 0.0 0.0
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Summer
TiC, 7 SIGMA(TIC), 7 N 0 to 5 kft
below tropopause
TICIC, % PATCHES T(CLD), °C
CODE : — —
P(TIC > 0), 7% AZ(CLD), kft AZ(CLR), «ft
P(TIC > 10%), % P(TIC > 25%), & P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
70°N
1.7 8.7 67 4,6 16.3 24 0.0 0,0 15 2.2 10.4 116
11.5 1.9 =61, 18.6 o2 =56, 0.0 0.0 0. 150 1.6 =59,
14.9 =17 =2.0 25.0 -eb =7 0.0 0.0 =240 147 =145 =1.9
3.0 3.0 1.5 12.5 442 4.2 0.0 0.0 0.0 5¢2  3e4 1.7
60°N
5.8 15.4 6R 4.3 14.6 128 0.0 0.0 3 4.1 14,2 89 4.0 13.7 335
21.8 l.0 -56, 25.9 2.1 -57, 0.0 0.0 g. 28,1 2.8 =50, 22.6 1.6 55,
2645 =-2.7 -1.0 1606 =145 =147 0.0 0.0 =.3 14,6 =3,0 =2.4 1749 -2.2 -1.9
11.8 8.8 1.5 8.6 6.3 3.9 0.0 0.0 0,0 7.9 6,7 2.2 8e4 6.0 2.4
6.3 16.7 195 14.5 25.7 159 4.4 16,9 61 5.2 15.9 66 6.4 17.9 839 S0°N
33,1 2.7 -59. 41,2 «6 =59, 38.1 4.1 =57, 37.8 3,7 =49, 35.2 1.8 -58,
19.0 =3.2 -2.6 35.2 =241 =2.2 11.5 =2.6 -2,5 13.6 =3,1 ~=1.9 18el =246 =2.4
14.9 9.7 4.1 28.3 22.6 12.6 9.8 4,9 3,3 12.1 9.1 3.0 13.8 9.8 5,0
40°N
1.6 7.7 57 2.9 4.3 8 0.0 0,0 2 1.2 6.1 96
29.9 1.0 -54. 5.8 .8 =57, 0.0 0.0 0. 14.6 8 -56,
5.3 =3¢2 =3.7 5040 -2e6 =107 0.0 0.0 =-4,2 B3 =3.0 =3.3
3.5 3.5 0.0 12.5 0.0 0.0 0.0 0,0 0.0 3.1 2.1 0.0
-
0.0 0.0 2 D0 0.0 2 30°N
0.0 0.0 O 0.0 0.0 o,
0.0 0.0 -4.7 0.0 0.0 -4.7
0.0 0.0 0.0 0.0 0.0 0.0 R
20°N
10°N
UO
10°S
20°S
0.0 0.0 3
0.0 0.0 0.
0.0 0.0 =1.6
0.0 0.0 0.0 .
30°S
«9 7.7 152
18.0 3.3 -54,
5.3 -2.8 -2.6
2.6 o7 «7 4008
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Autumn
0 to 5 kft -
below tropopause TIC, 7 SIGMA(TIC), % N
TICIC, 7 PATCHES T(CLDY, °
CODE: C
PCTIC > 0), % AZ(CLD), kit AZ(CLR), xft
P(TIC » 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°%
80°N
7O°N 0.0 0.0 2
0.0 0.0 0.
0e0 0.0 ~1s0
0.0 0.0 0.0
60°N 4 2.3 83
Te7 2.0 -58,
448 =1.5 =244
le2 0.0 0.0
50 N 0.0 0.0 32 0.0 0.0 47 Y 2.4 293
0.0 0.0 0. 0.0 0.0 D¢ 7.5 243 =59,
0.0 0.0 =241 0.0 0.0 =2,6 Se5 =2.6 -2.6
0.0 0.0 0.0 0.0 0.0 0,0 1.0 0.0 0.0
40°N t.0 0.0 33 0.0 0.0 33 De0 0.0 19
0.0 0s0 0. 0.0 0.0 O 0e0 0.0 Q.
00 0.0 =3,4 0.0 0.0 -3,3 00 0.0 =245
0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0
30°N
20°N
10°N
OO
10°S
20°S
0.0 0.0 9 0.0 0,0 )
0.0 0.0 O 0.0 0.0 [+ 9
0.0 0.0 =3,0 0.0 0,0 -1.9
0.0 0.0 0,0 _0.0 0.0 0,0
30 S 0e0 0.0 ? o0 ol 28 8 5.9 53
0.0 0.0 0 8 1.0 =61, 22.4 3.5 =58,
0.0 0.0 ~4,2 3.6 -244 -2,3 3.8 -3,1 -2.2
qocs 0.0 0at 0DoD 0.0 0.0 ©.,0 1.9 1.9 0.0
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Autumn
TIC, % SIGMACTIC), % N 0 to 5 kft
below tropopause
TICIC, % PATCHES TCLD), °C
CODE : _ _
PCTIC > 0), % AZ(CLDY, kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 250), PCTIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
80°N
=3
o7 2.9 34 6 17 12 1.6 3.5 6 57.1 15,0 3 3.7 13.3 57 70°N
12.2 5¢5 =57, 3.5 le5 =64, 94 0.0 -4g8. 57.1 0.0 -48, 265 18 =54,
Se9 =3.7 =1l.1 16,7 =eé& =1.,3 16.7 -9 =2,2 100.0 ~3.0 0.0 14:0 =2.1 -1.3
549 0.0 060 0.0 0«0 0.0 0.0 0.0 0,0 100.,0 100,0 66,7 8.8 Se3 3.5
-2
3.1 8.6 67 6.0 1643 137 2.5 12.0 3902 4,8 15,8 446 3.8 13.8 1035 60°N
17.2 440 =66, 31.6 3.2 =56, 37.1 «l =60, 29.1 1.0 =60, 29.1 1.6 =60,
17.9 =1.9 =1,% 19.0 =26 =1.5 6eb6 ~=le7 =2,0 l6.4 «2.,2 =2.8 13.0 =241 -2.3
11.9 4.5 0.0 14,6 10.2 3.6 S.0 4,0 2,3 10.8 6.7 440 8.9 Se7 2.9
4,3 13.8 225 3.7 12.7 119 8,3 24.3 255 1.2 6.2 48 3.6 14.9 1019 50°N
20.7 2e0 =64, 25.8 3.0 =57. 51.5 «3 =62, 19.5 1.0 -59. 29.8 1.6 =61,
2048 =26 =247 14,3 =3.7 =2.2 161 =3.4 =2.,5 63 =3,5 ~3.4 12«2 =3.0 -2.5
11.1 6.7 3.6 10.1 5.0 3.4 12.2 10.6 8,2 4.2 2.1 0.0 T2 4,8 3,2
1.0 T.8 70 0.0 0.0 34 o4 4.8 189 40°N
33.3 240 =52, 0.0 0.0 0. 33.3 2.0 =52,
2¢9 =444 =3,.0 0.0 0e0 =2.6 lel =444 =340
1.4 lod 1.4 0,0 0.0 0.0 «5 5 5
°
o1 2 Rl .1 o2 3 30°N
o4 1.0 =64, .4 le0 ~64,
33,3 ~4.9 ~1.5 33e3 =~4.9 -1.5
0.0 0.0 0.0 0.0 0.0 0.0
20°N
10°N
00
10°S
20°S
0.0 0.0 14
0.0 0.0 0.
0.0 0.0 =2.6
0.0 0.0 040
30°S
5 4.7 83
16,2 2.7 =59,
36 =2.8 =2.3
1.2 1.2 0.0 o
40°S
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Winter
0 to 5 kft -
above tropopause T1C, % SIGMACTIC), % N
TICIC, % PATCHES °
CODE T(CLD), °C
P(TIC > 0), % AZCLD), ket AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
30°N
70°N
0.0 0.0 3
0.0 0.0 0.
0.0 0.0 4.7
Nel 0.0 0.0
60°N
N.0 0,0 42
0e0 0.0 O
0.0 0,0 4.0
0.0 0.0 0.0
50°N W5 2.9 38 0.0 0.0 23
9.4 2.5 -62, 0.0 0,0 0,
5.3 T T De0 0.0 443
2.6 0.0 0.0 0.0 0.0 0.0
40°N 0.0 0.0 77 0.0 0,0 10 0.0 0.0 44
0.0 0.0 0. 0.0 0.0 Ce 0.0 0.0 0.
0.0 0e0 1.7 0.0 0.0 2,0 0.0 0.0 2.8
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
30°N
0.0 0.0 12
0.0 0.0 O,
0.0 0.0 1.6
0.0 0.0 0.0
20°N
10°N
Oo
10°S
20°S
0.0 0.0 2
Ne0 0,0 0.
0.0 0,0 1.0
0e0 0,0 0.0
30°S
0.0 0,0 68
040 0.0 0.
0.0 0.0 2.3
40°S 0.0 0.0 0.0
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- Winter
TIC, % SIGMACTIO), % N 0 to 5 kft
above tropopause
TICIC, % PATCHES T(CLDY, °C
CODE : _ N
P(TIC > 0), % AZ(CLD), kft AZCLRY, kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
o o 4 o o
165°W 120°W 75°0 30 IS°E ZONAL MEAW
o
0,0 0,0 6 0.0 0.0 6 80°N
0.0 0.0 0. 0.0 0.0 o,
0.0 0.0 2,6 0.0 0.0 2.6
0.0 0.0 0,0 0.0 0.0 0.0
°
0.0 0.0 34 0.0 0.0 41 0.0 0.0 76 143 4,5 16 .1 l.4 168 70°N
0.0 0.0 0. 0.0 0.0 O, 0.0 0.0 0. 17.6 0.0 =56, 1746 0.0 -56,
0.0 0.0 3.5 0.0 0.0 3.6 0.0 0.0 2,1 74l .5 .8 .6 5 2.7
0.0 0.0 040 0.0 0.0 0.0 0.0 0.0 0,0 7el 0.0 0.0 6 0.0 0,0
o
0.0 0.0 47 .3 3.1 97 1.5 6.1 57 o4 249 119 o4 3.4 362 60°N
0.0 0.0 0. 30.6 0.0 =55, 1441 1e3 =60 21.8 .5 =59. 17.6 1.0 =59,
0.0 0.0 2.% 1.0 0.0 2.7 10.5 4 2,2 1e7 2.6 240 2.5 8 2.5
0.0 0.0 0.0 1.0 140 0.0 5.3 1.8 0,0 17 +8 0.0 1.7 «8 0.0
-]
6.7 20.4 Sk 1.2 Te7 254 .9 8.6 91 2.4 11.8 97 1.8 10.4 559 50°N
37.5 1.9 =63, 27.4 2+6 =66, 82.7 9.0 -59. 46,2 2.2 =63, 34.8 2.5 =64,
17.9 1e8 1.5 4,3 1.7 2.5 1.1 2 2,3 Se2 .9 1.8 5.2 1.5 2.2
12,5 849 S.4 2.6 2.8 .8 1.1 .1 1,1 5.2 3,1 2.1 3.6 2.7 1.4
o
0.0 0.0 18R 0.0 0.0 219 0.0 0.0 534 40°N
0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
0.0 0.0 247 0.0 0.0 2.3 0.0 0.0 2.2
0.0 040 O0an 0.0 0.0 0.0 0.0 0.0 0.0
©
0.0 0.0 55 0.0 0.0 67 30°N
0.0 0.0 O, 0.0 0.0 [
0.0 0.0 1.8 0.0 0.0 1.7
0.0 0.0 0.0 0.0 0.0 0,0
20°N
10°N
UE
-10°S
20°S
0.0 0.0 2
040 0.0 0.
0.0 0.0 1.0
0.0 0.0 0.0
3 o
0.0 0.0 68 0°3
0.0 0.0 0.
0.0 0.0 2.3
0.0 0.0 040
40°S
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Spring
0 to 5 kft —
above tropopause T1¢, % SIGMACTIC), % N
TICIC, % PATCHES T(CLDY, °C
CODE:
P(TIC > 0, % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
15°E 60°E 105°E 150°E 165°W
80°N
70°N
60°N 3.9 16,2 260
50.2 1.0 =63,
7.7 .8 2.8
6¢2 S.4 3.8
50°N .1 .3 30 0.0 0.0 37 2.9 14,7 251
1.2 1.5 =54, 0.0 0,0 Oe 57.0 3.7 -58.
6.7 1.9 1.9 0.0 0.0 2,5 Se6 2.1 2.4
0.0 0.0 040 0.0 0.0 0,0 4e6 3.6 3.6
40°N .3 1.7 258 1.6 6.7 gl .0 .1 50
8.6 8.0 -49. 19.3 1.8 =63, 4 1,0 -48,
4,0 0.0 l.4 8.2 le6 2,7 240 1.6 1.8
0.0 040 040 4.9 3.3 0,0 0.0 0.0 0.0
30°N
20°N
10°N
00
10°S
20°S 0.0 0,0 5
0.0 0,0 0.
0.0 0.0 1.4
0.0 0.0 0.0
30°S 0.0 0.0 46
0.0 0.0 0,
0.0 0,0 1.5
0,0 0,0 0,0
40°s
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Spring
TIC, 7 SIGMA(TIC), % N 0 to 5 kft
above tropopause
TICIC, % PATCHES T(CLD), °C
CODE: _ _
PATIC > ), % ANZ(CLD), xft AZCLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
°©
0.0 0.0 8 0s0 0.0 2 0.0 0.0 10 80 N
0.0 0.0 0, 0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 2.2 0a0 0.0 3 0.0 0.0 1l.8
0.0 0.0 0.0 0«0 0.0 0.0 0.0 0.0 0,0
70°N
0.0 0.0 a7 « 0 el 59 .0 Wl 50 0e0 0,0 9 0 «1 205
0.0 0.0 0, .4 le0 =53. o4 1.0 -S57. 0e0 0.0 0 o4 le0 -56.
0.0 0.0 3.t 3.4 2.3 2.8 6,0 2.6 2,8 0.0 0.0 1l.4 244 25 2.8
0.0 0eO OoN 0.0 0«0 0.0 0.0 0,0 0,0 0«0 0.0 0.0 0.0 0.0 0,0
60°N
«0 «?2 167 «0 «0 177 .0 ol 88 o0 o1 165 1.2 9.1 853
1.8 leS -62. oh le0 =54, 3] 1.0 =56 16 2.0 =53, 38.9 1.0 ~62,
1.2 le2 2.7 6 1.9 2.6 23 led4 2,6 ) 1,9 2.4 3.0 1.0 2.7
0.0 0.0 Q.N 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 1.9 1.6 1.2
1.0 Te2 260 b 3.5 384 b 3.7 136 le6 10,8 63 1.1 8.4 1161} 50 N
25.1 2¢0 =62, 17.6 2.0 =62, Te5 1.7 -49. 5046 8,5 =59, 29.4 2.8 -58,
3.8 1.5 1.0 243 6 2al Sel 2.8 2,5 3.2 1.6 2.7 3.8 1le7 2.2
1,9 1.5 «f 1.6 «5 0.0 7 «7 0,0 3.2 1,6 1.6 2e2 1.5 1.0
.8 7.8 196 o2 2.2 281 o0 ol 25 ) 5.1 638 HO N
32.1 le6 =65. 25.7 1.0 =68, ] 1.0 =38, 21.2 1¢9 =60,
2.6 7T 2.1 7 17 1.9 4.0 2.0 2,2 2ol 1.2 2.0
1.0 le0 1.0 o7 o4 0.0 0.0 0.0 0,0 1.1 .8 «3
0.0 0.0 24 0.0 0.0 4 0.0 0.0 28 30 N
0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0,
0.0 0.0 S 0.0 0.0 o6 0.0 0.0 &
0.0 0.0 0.0 0.0 0.0 ¢,0 0.0 0.0 0.0
20°N
10°N
UO
10°S
20°S
0.0 0.0 S
0.0 0«0 0.
00 0s0 la4
0.0 0.0 0.0 o
30°S
0.0 0.0 46
0.0 0.0 0.
0e0 0.0 1.5
0.0 0.0 0.0 40°S
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Summer
0 to 5 kft —
above tropopause TIC, % SIGMACTIC), % N
TICIC, % PATCHES o
CODE T(CLD), °C
P(TIC > 0), % AZ(CLD), kft AZ(CLR), kft
P(TIC > 10%), % R(TIC > 25%), % P(TIC > 50%), %
15°E 60°F 105°F 150°F 165°W
80°N
70°N
00 0.0 28
0.0 0,0 O
0.0 0.0 24
0.0 0,0 0,0
60°N
o7 4,2 284
16.8 3.4 =60,
39 1,0 249
21 o7 0,0
50 N 0.0 00 27 0.0 0,0 12 0.0 0,0 153
0.0 0.0 0, 0.0 0,0 O» 0,0 0,0 0.
0.0 0.0 1.5 0.0 0.0 2,0 0.0 0,0 2.0
0.0 0.0 0.0 D.O 0,0 0,0 0.0 0,0 0.0
40°N
30°N
20°N
10°N
00
10°S
20°S
0.0 0,0 2
0.0 0.0 0s
0.0 0.0 o7
0.0 0,0 0,0
30 S 0.0 0.0 84 ‘.0 ol 28
0.0 0,0 Qe b 0,0 =54,
0.0 0.0 1,7 3.6 4,6 3.0
40°S 0.0 0.0 0,0 0.0 0.0 0.0
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Summer
TIC, 7 SIGMA(TIC), 7 N 0 to 5 kft
above tropopause
TICIC, % PATCHES T(CLD), °C
CODE : o .
PCTIC > 0, % AZ(CLD), kft AICLR), kft
P(TIC > 10%), % P(TIC > 25%). % P(TIC > 50%), %
165°W 120°W 75 30°W 15°E  ZONAL MEAN
0.0 0.0 2 0.0 0.0 3 ol ol 7 .0 el 12 80°N
0.0 0.0 0. 0.0 0.0 N b ~ 0.0 =45, s 0.0 ~45,
0.0 0.0 4.9 0.0 0.0 4,8 1443 4.6 446 Be3 446 4.7
0.0 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0
-
0.0 0.0 130 .0 .1 231 0.0 0,0 143 o0 .3 184 .0 2 725 70°N
0.0 0.0 0, 1.2 «5 =53, 0.0 0.0 0. 3.5 0.0 =65, 2.0 «3 -57.
0.0 0.0 2.2 9 2.0 3.0 0.0 0.0 3,8 .5 1.7 3.3 4 1.9 3.1
0.0 0.0 0.0 0.0 ned 0.0 0,0 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0,0
o
2 1.5 1TY o4 4.4 430 3 2.5 118 .l .4 288 «3 3.4 1291 60°N
11.0 0.0 -S8, 2146 «3 =58, 18.6 0.0 -62, 2.9 .2 =59, 15.0 1.4 -59.
1.8 «2 2.8 1.6 8 246 1.7 1.5 2.9 1.7 2.0 2.8 2.2 1l.1 2.8
1.2 0.0 0a0 o7 5 W2 1.7 0.0 0,0 0.0 0.0 0,0 1.0 3 1
©
2.4 13.7 106 2,0 10.0 149 0 1 74 1.5 5.2 46 11 7.9 567 S0°N
?5.3 0.0 -64. 27.6 2.2 =60, 8 1.0 -57. 13,8 3,0 =54, 23.2 1.5 =60,
9.4 2.7 240 Te4 1.0 240 le4 1 2,6 10.9 b 240 4.8 1.5 2.1
4.7  1e9 1.9 4.7 3.4 1.3 0.0 0.0 0,0 6.5 2,2 0.0 2.6 o4 7
o
0.0 0.0 38 0.0 0.0 38 40°N
0.0 0.0 O, 0.0 0.0 0,
0.0 0,0 3.0 0.0 0.0 3.0
0.0 0,0 0.0 0.0 0.0 0.0
30°N
20°N
10°N
OD
10°S
20°S
0.0 0.0 2
0.0 0.0 0.
0.0 0.0 .7
0.0 0.0 0.0
o
.0 0 112 30°3
o4 0.0 -54,
9 4.6 2.0
0.0 0.0 0.0 R
40°S
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Autumn
0 to 5 kft _
above tropopause TIC, % SIGMATIO), % N
TICIC, 7% PATCHES T(CLD), °C
CODE:
P(TIC > 0, % AZ(CLD), kFt AZCLR), kft
P(TIC > 10%), 7% PTIC > 25%), % P(TIC > 50%), 7
15°E 60°E 105°E 150°E 165°W
80°N
70°N 0.0 0.0 5
0.0 0,0 0.
0.0 0.0 4,0
0.0 0.0 0,0
60°N o0 «0 143
6 1,0 =S7.
7 1.l 2.9
0.0 0.0 0.0
50°N 0.0 0.0 S0 0.0 0.0 24 .0 .2 143
0.0 0.0 O, 0.0 0,0 0. 2.7 4.0 =51,
0.0 0.0 2.7 0.0 0,0 2,0 .7 9 2.3
0.0 0.0 0e0 0.0 0,0 0,0 0.0 0.0 0.0
4O°N 0.0 0.0 7 0.0 0.0 3 0.0 040 2
0.0 0.0 0, 0.0 0.0 g, 0.0 0,0 0.
0.0 0.0 .o 0.0 0,0 .9 0.0 0.0 2.5
0.0 0.0 0.0 0.0 6.0 0,0 0.0 0.0 0.0
30°N
20°N
10°N
00
10°S
20°S
0.0 0.0 4
6.0 0,0 0.
0.0 0.0 1,6
0.0 0,0 0,0
30°S .0 .1 57
«5 1.3 =52,
5.3 3,1 2.9
0.0 0.0 0.0
4p0°s
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APPENDIX D

. Autumn
TIC, % SIGMACTIC), % N 0 to 5 kft
above tropopause
TICIC, 7% PATCHES T(CLD), °C
CODE: o .
PCTIC > O, 7% A (CLD), kft AZ(CLR), kft
P(TIC > 10%), % P(TIC > 25%), % P(TIC > 50%), %
165°W 120°W 75°W 30°W 15°E  ZONAL MEAN
o
0.0 0.0 4 0.0 0.0 2 80°N
0.0 0.0 0. 0.0 0.0 0.
0.0 0.0 4.7 0.0 0.0 4,2
0.0 0.0 0.0 0.0 0.0 0.0
o
«3 2.6 166 0,0 0.0 76 4al 4.1 2 3.4 10.1 53 .8 4.8 302 70°N
23.1 7.5 =58, 0,0 0.0 0, 8.2 3.0 =55, 2641 5.4 =58, 23.7 5.6 -58,
1.2 «3 2.7 0.0 0.0 3.0 50.0 3.8 3.8 13.2 1.1 3.1 3.3 1.2 2.8
1.2 b 060 0,0 0.0 0.0 0.0 0,0 0,0 11.3 7.5 0.0 2e6 1«7 0.0
-]
0,0 0.0 121 0.0 0.0 108 -] S5¢e3 265 0 o1 210 vl 3.0 847 60 N
0.0 0.0 0. 0.0 0e0 0. 60.6 0.0 =-S5t «8 2.0 =42, 30.6 «8 ~50.
0.0 0.0 Z2ak 0.0 0.0 2e2 8 o2 2,2 S 1.9 244 5 +8 2eb
0,0 0.0 0u0 0.0 0.0 0.0 .8 8 .8 0.0 0.0 0,0 .2 2 .2
3 2.4 287 241 10.7 122 1.1 7.0 179 Qa0 0.0 7 o7 S.5 807 50°N
Te7 3.5 «63. 36.2 4.7 =62, 39.4 Seé4 -67e 0.0 0.0 0. 23.0 4.3 =63,
3.5 8 1.7 5.7 2.3 2.4 2.8 42,1 0.0 0,0 2.8 2.9 12 2.1
7 o6 0,0 4,9 3.3 1.6 2.8 2.2 1,1 0.0 6,0 0.0 1.6 1.1 «5
0.0 0.0 35 0.0 0a0 11 0.0 0.0 2 0.0 0.0 60 40 N
0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0,
0.0 0,0 1.3 0.0 0.0 1.3 00 0,0 o7 0.0 0.0 1.2
0.0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
0.0 0.0 2 0.0 0.0 2 30 N
0.0 0.0 0. 0.0 0.0 0,
0.0 0.0 o5 0.0 0.0 .6
0.0 0.0 O0an 0e0 0.0 0.0
20°N
10°N
OD
10°S
20°S
0.0 0.0 4
0.0 0.0 0.
0.0 0.0 1.6
0.0 0.0 0.0
30°S
.0 ol 57
'5 1-3 '52.
5¢3 3.1 2.9
0.0 0.0 0,0 R
L 40°S
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