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OPTICAL EXTINCTION PREDICTIONS FROM
MEASUREMENTS ABOARD A BRITISH WEATHER SHIP

INTRODUCTION

The Admiral Fitzroy is one of two weather ships that tend station Lima, 57°N 20°W, for the
British Ocean Weather Service. In late June 1978 we boarded the Fitzroy in Greenock, Scotland, to
spend one 28.day station-keeping session with the Weather Service crew. We had with us equipment
for measuring atmospheric aerosols,

As part of a joint project which included personnel from NRL and two laboratories from the
United Kingdom, two of us from the former Optical Radiation Branch were to measure the marine
aerosol in an open-ocean environment. While we were at sea the British were to measure aerosols on
the seaward shore of South Uist, one of the Hebrides, off the northwest coast of Scotland.

Prior to the departure of the Fitzroy, R. Allan and S. Craig of the Royal Aircraft Establish-
ment (RAE) and W. Shand, N, Tolliday, and A. Harland of the Royal Signal and Radar Establish-
ment (RSRE) joined us at the dock with particle-counting equipment similar to ours. The purpose
of the meeting was to make side-by-side comparison measurements of the two sets of aerosol
spectrometers prior to the measurement period. We repeated the comparison at the end of the
cruise,.

The underlying reason for the program is an interest in the marine aerosol in the North
Atlantic and that aerosol’s effect on the propagation of electromagnetic waves of visible and
infrared wavelengths. The immediate interest for the joint project was to determine the suitability
of the weather ship as a platform for making the desired measurements and to compare aerosol
measurements made in an open-sea environment with those made at a land-based seaside site. This
report will only discuss the first of these two issues. The comparison of the land and sea measure-
ments will be the subject of a later UK/US report.

EQUIPMENT AND PROCEDURES

The most obvious piece of equipment was, of course, the ship. The Admiral Fitzroy is a
70-m (228-ft) British corvette built in 1943 for North Atlantic duty during World War II. Of the
several corvettes once in the British Ocean Weather Service, only two remain. The craft are totally
seaworthy, as their record shows, but because of their short length and narrow beam they roll a
great deal, making them uncomfortable platforms. Also, in moderate to heavy seas they take a lot
of water across the decks, making open-air experimental work treacherous or impossible.

One appealing feature of the ships is that they steam to their station and then drift without
power in a fixed attitude to the wind, thus assuring the experimenter access to a clean air sample
for an extended period of time. Also, with equipment of the type we used several mounting loca-
tions are available, which allows measurements to be made at three or four heights. However, both
of these features have limitations, associated with bad weather, which essentially make the ship
acceptable only as a fair-weather platform for our type of measurement. A further discussion of this
will occur in a later section.

Manuscript submitted May 14, 1981,



TRUSTY AND COSDEN

Two Particle Measuring Systems, Inc. (PMS) particle spectrometer probes measured the aerosol
aboard the Fitzroy. One, the Active Scattering Aerosol Spectrometer Probe (ASASP), measures
particles with radii in the 0.1- to 2.0-um range. The second is a high-volume version of the classical
scattering probe (CSASP), which covers a range of 1.0 to 15 um. A third probe, another CSASP
which we had intended to use at various locations on the ship, malfunctioned early on the trip and
provided no data.

We placed these two instruments windward while the ship drifted on station. Since the drifting
attitude has the wind coming from roughly 110° off the port bow, we needed to be as far aft as
possible to avoid any contamination emanating from the ship. To avoid interfering with required
weather-ship operations, the only available mounting for the instruments was 3 m from the ocean
surface.

Figure 1 shows the Admiral Fitzroy at sea. The large superstructure at the stern is a balloon
shed. The probe location was just below the shed. Later we found that another location at 6 m
would have been acceptable to the Weather Service personnel at their balloon-shed level. Access to
the probes would have been restricted, however, during balloon launchings.

A 34 v
- ?",\

R-0121
Fig. 1 — Admiral Fitzroy at sea

The PMS probes normally function on land as part of the mobile laboratory shown schemati-
cally in Fig. 2, which indicates two primary sets of sensors. The meteorological set on the upper
left includes devices for monitoring air temperature, dew point, wind speed, and wind direction. On
the upper right are the two particle spectrometers. The electronics that handle the data from the
sensors are in the mobile laboratory and are illustrated in three columns in Fig. 2. The center col-
umn shows the PMS electronics, which include the data buffer and a digital magnetic tape where
the information from all sensors is stored every second.
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Fig. 2 — Aerosol mobile laboratory

Simultaneously, the system feeds the information into the PDP-11/34 data acquisition system
for real-time processing. The user may specify averaging times. Data reduction includes the genera-
tion of aerosol size distributions from the probe data and the calculation, from these distributions,
of extinction coefficients for ten arbitrary wavelengths by the Mie scattering theory. A disk stores
resultant extinction coefficients, size distributions, and averaged meteorological parameters at the
end of each averaging period. These data later produce time plots or cross-correlation plots.

Figure 3 gives an example of real-time output on the computer terminal from the computer
program used on the Fitzroy cruise. The top line shows the year, day, time of day, and length of the
averaging time. The next line of numbers gives the air temperature, dew point, wind speed, wind
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TRUSTY AND COSDEN

direction, laser reference level for the ASASP, wind wave-height, visibility, ship heading, partial
pressure of water vapor (calculated from the dew point) and the relative humidity (from the dew
point and air temperature). We obtained the wind wave-height, visibility, and ship heading from the
hourly recordings of the Weather Service personnel and entered inputs using three potentiometers
into the computer’s analog interface. The other values came from our own instruments,
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The next series of numbers gives the values of the points plotted on the particle size distribu-
tion below the numbers. The plot is dN/dR(cm~3um~1), where N is the particle concentration and
R is the particle radius, vs R (um) in a log-log form. The vertical scale ranges from 1074 to 10*5 as
shown, and the horizontal scale covers a range of 0.1 to 30. On the curve itself, the numbers 4, 3,
and 2 indicate the three ranges of the active scattering probe and a 1 indicates results from the
high-volume scattering probe.

The on-line program uses the distribution to calculate, in real time, the particle number density
(cm™3), the cross-sectional area density (um?2 cm~3) and the volume density (um3 ¢cm™3). The
results of those calculations appear directly beneath the plot. Finally, from the distribution, the
extinction coefficients (per kilometer) at ten wavelengths (um indicated as microns) are calculated
in real time, as shown in the last line. These extinction coefficients, obtained from Mie theory,
give only the extinction due to the aerosols; no molecular absorption or Rayleigh scattering is
included.

Because the ship is small, we could not take the mobile laboratory on board. Thus, we
removed the main electronic modules from the van and placed them in a compartment usually used
as the radio and meteorological workshop. Cables ran about 10 m to the sensor location. Figure 4
shows the sensors mounted in their operating position. In this position they were exposed to the
elements, as their measurement requirements necessitate. However, since the particle spectrometers
are not rainproof, we took them inside during the off hours. Furthermore, in rough weather the
waves actually broke over the mounting position, making it imperative that they not be left un-
attended for long periods. Thus, the data in this report are primarily for the daylight hours and
relatively fair weather.

Fig. 4 — Aerosol spectrometers at mounting site

AITITCCYIOND
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Daily, weather permitting, we mounted the probes and did a bin-by-bin check on their opera-
tion. We then set the initial Weather Service readings on the potentiometers and did a sample real-
time computer run to check operation. After mounting a data tape, we chose a total run time
according to the weather conditions and instructed the computer program to produce an appro-
priate number of 20-min averages for disc storage. During the time on station we produced 101 of
these 20-min averages. The reduction of the data tapes upon returning to NRL gave 254 of these
averages.

PARTICLE-COUNTER CALIBRATION

Although calibration equipment is taken into the field in case of emergency, we rely on the
manufacturer’s calibration of the aerosol probes. The instruments are calibrated before each major
field trip. If it seems warranted, the calibration is repeated after the trip. Calibration is done using
glass beads for the larger size ranges and polystyrene or latex spheres for the smaller sizes. Adjust-
ment is seldom needed during calibrations.

The manufacturer gives an accuracy of 10% to the flow rates and plus or minus one sampling
bin size for particle sizing. The error in the flow rate converts directly with respect to an extinction
coefficient calculation. The bin-size error is more complex. Due to the steep slope on many of the
size distributions, a one-bin displacement may not appear to change the curve much, but a calcula-
tion of extinction coefficients may reveal an order-of-magnitude effect.

Nevertheless, we have made several comparisons [1-3] with other instruments running concur-
rently and have found agreement generally better than the one-bin error would predict. Further, we
have measured particles at sites in conjunction with optical transmission measurements. When wind
direction and relative humidity were taken into account, predicted and measured transmissions
compared favorably.

MEASUREMENT RESULTS

Rather than showing all 254 particle size distributions and their associated meteorological
parameters, we will look at the statistical nature of the measured variables. At station Lima, there is
little land influence. The station is located 800 km (500 mi) west of Scotland, as marked in Fig. 5,
and with a westerly air-mass movement, the air temperature is closely linked to the sea temperature.
For July, a nearly perpetual cloud cover also contributes to the stability. Thus, temperature excur-
sions are small. Figure 6 is a frequency-of-occurrence plot of the air temperature for the 254 twenty-
minute averages. The figure shows very well the lack of variation of the temperature during daylight
hours.

Although knowledge of the air temperature is important, the variables of interest for studying
the marine aerosol are wind speed and relative humidity. Figure 7 is a statistical plot of the wind
speed. It appears that the data give a normal distribution. However, the data are biased because we
could not take data when high winds generated waves which threatened the instruments. This
problem stopped us from taking data completely for 3 days on station.
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Fig. 7 — Frequency-of-occurrence plot of wind speed

A brief word here about the correlation of airborne particles with wind speed is appropriate.
Cross-correlation calculations between wind speed and particle parameters such as total number,
cross section, volume, and calculated extinction show that the correlation is quite low for our
samples. Figure 8, for example, shows a plot of the parameter which gave the best correlation, viz,
total particle volume. Obviously the correlation is not good; the others were worse. In observing
the conditions at sea directly, we saw that for a rising wind the decrease in visibility did not seem to
occur until after the higher wind had existed for a prolonged time. Therefore, if wind speed is to be
an input parameter for marine aerosol models, it might be necessary to include a time history for
meaningful results.

The second input parameter to many aerosol models is the relative humidity. Figure 9 is a
frequency-of-occurrence plot of relative humidity for our measurement period. The relative humid-
ity does not have a large range, since less than 12% of the samples have values less than 80%. Even
so, the cross-correlation calculations show a higher correlation with the particle parameters than did
the wind speed. Again, the best correlation was with total particle volume. That plot is shown in
Fig. 10. '

A separate issue concerning relative humidity should also be mentioned here. The fact that
the relative humidity usually remained about 80% makes our calculated extinction coefficients
more believable, because for relative humidities below 70% the particles may no longer be primarily
water and may also not be spherical, both of which assumptions are used for the calculations.
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Fig. 10 — Total volume density of measured particles plotted vs relative humidity

Figure 11 shows that the variation in water vapor pressure during July was rather small,
indicating that the extinction due to water vapor will be roughly that calculated for 1.2 kPa (9.0
torr) + 20%. Calculated extinction due to aerosols, on the other hand, varies considerably. Figures
12, 13, and 14 show the frequency-of-occurrence plots for the calculated aerosol extinction at
0.55 um, 3.8 um, and 10.0 um, respectively. At all three wavelengths the variation is three orders
of magnitude or more. Of course, when the molecular extinction is added for the infrared cases,
the variation becomes much less. For example, for the 10-um case, since 1.2 kPa (9.0 torr) of
water vapor gives approximately 0.1 km™1 for extinction due to molecular absorption alone, (using
the P(20) CO, laser line frequency), most of the values in Fig. 14 will be relatively insignificant.
Thus, by calculating the appropriate 10.59-um absorption for each 20-min-average of water vapor
and adding it to the corresponding aerosol extinction, we find that the frequency-of-occurrence
plot for total extinction shows over 90% of the readings clustered near the 0.1 km™1 value, as seen
in Fig. 15. Similarly, for the 3.8-um case the P5(8) DF laser frequency gives a molecular extinction
coefficient near 0.022 km ™1, Here the distribution shifts to the right and loses part of the left
side, as Figure 16 depicts. However, for 3.8 um the molecular extinction does not dominate as it
does for 10.0 um.

The point here is that if one wanted to predict 3.8-um transmission it would be necessary to
monitor both the water vapor and the particle size distribution, at least for a large portion of the
254 samples taken. For 10-um transmission prediction for these same conditions, however, for over
90% of the time the aerosol measurements are superfluous.

10
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Fig. 11 — Frequency-of-occurrence plot of water vapor pressure (1 torr = 0,1333 kPa)
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As a summary showing the wide variety of aerosol effects on extinction, Fig. 17 gives six
calculated aerosol extinction vs wavelength plots. The criteria for selection of these examples were
only that they cover a wide range and be spread evenly on the graph. There are several things to
note in this figure. Most obvious is the range of values of extinction coefficient for any given
wavelength, although the range is greatest for longer wavelengths. The latter fact is true because the
largest extinction coefficient plot here is for a fog, where the particles are large, such that the
scattering is nearly equally effective for all of the considered wavelengths. Note, also, the two
samples where the curves actually cross. These two curves vividly point out the possible variation
in slope of this function. The important point here is that the ratio of extinction coefficients at two
wavelengths is not constant, as is assumed in marine aerosol models such as the one in LOWTRAN
ITIB. Figure 18, which shows calculated 10-um extinction plotted vs calculated 0.55-um extinction,
shows this as well. Although the correlation is fairly good, because of the log axis the scatter is well
over an order of magnitude. :

VISIBILITY OBSERVATIONS

This section is concerned with the Weather Service’s visibility measurements. Their procedure
is as follows: they go on deck, scan the horizon, then report the lowest visibility they encounter in
the scan. On this particular cruise it was the rule, rather than the exception, that at least one direc-
tion presented a lower visibility when compared with the rest. That is, there was usually a low
cloud, a patch of fog, or a rain squall in sight: these determined the visibility reading.

Thus, when the log showed a visibility of 2 km, our calculated visibility from concurrent
aerosol measurements may have estimated 20 km. In fact, 20 km may have been the visibility look-
ing in the direction opposite that used for the visual reading. Figure 19 summarizes this by showing
the frequency-of-occurrence plot of the calculated aerosol extinction together with the extinction
obtained from the visibility observations (using the Koschmleder relation, o = 3.91 /V) made by the
Weather Service personnel.

The point is that some models for marine aerosols are derived from weather-ship data, and
these models may attempt to predict the visibility from the wind speed and relative humidity.
Obviously, something is amiss. Either the Weather Service will have to record more than just the
lowest visibility or the modelers will have to look elsewhere for data.

AEROSOL EXTINCTION PREDICTIONS

Chylek and others [4,5] have suggested that, for long wavelengths, the aerosol extinction is
proportional to the total liquid-water content in the aerosol. A large collection of data such as
that reported here lends itself to checking such a proposal. With the assumption that the aerosol
particles are water and spheres, Fig. 20 indicates that the proportionality does indeed hold for
10 um for the data collected. In fact, it is quite remarkable considering the nearly four orders of
magnitude of variation in the total volume. An attempt to extend this proportionality to visible
wavelengths is not successful, however, as Fig. 21 clearly shows. On the other hand, the 0.55 um
extinction does exhibit a strong proportionality to another simple function of the aerosol, namely,
the total cross section. The correlation is, in fact, even better than that for 10 um with total vol-
ume. Figure 22 shows that correlation for our 254 twenty-minute samples.

14
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TRUSTY AND COSDEN

Unfortunately, correlating other wavelengths with the simple functions number, area, and
volume give less desirable results than do the two good ones shown here. Nevertheless, for predict-
ing 10-um aerosol extinction, a mass monitor that does not modify the sample could possibly do a
good job. And for visibility predictions a device that monitors cross-sectional area would work well.
Currently, a nephelometer best fits the requirements of the latter.

RECOMMENDATIONS

As noted earlier, one of the aims of the project was determining if the weather ship is suitable
for making aerosol measurements that would satisfy the Navy’s at-sea measurement requirements.
Given that data are required for all types of weather and that this ship is not usable in bad weather,
the conclusion is that it is not a suitable platform. H1gh-w1nd data are needed for adequate testing
of marine aerosol models.

When we have compared the shipboard results with land-based results, we may find the two
sets of data much the same for similar wind speeds and relative humidities, or we may not. In either
case, further measurements at sea and on land are recommended: at-sea measurements, because of
the certainty of the lack of interference from surf and land-mass effects, and land-based measure-
ments, because. of needed comparisons with the more expensive and more d1ff1cu1t shlpboard
measurements '

For open-ocean studies, there are several recommendations. If a ship is used, it should be much
larger than Fitzroy, so that easily accessible probe-mounting sites can assure damage-free operation
of the probes during rough weather. Several choices for mounting heights would also be important
for obtaining vertical profiles of the aerosol. Furthermore, if the ship is long enough a shipboard
transmission measurement along the deck may be feasible along with the aerosol measurements.

For a ship that is not dedicated to the experiment, self-contamination is the worst problem;
e.g., finding a place with’ clean air on a ship steaming with the wind may be impossible. Of course,
prudent scheduling, with ship route and prevailing wind in mind, may alleviate the problem.

The alternative to a ship for open-ocean measurements is a sea platform such as used for
drilling for oil. There, one could, for example, make high-resolution verticat aerosol profile measure-
ments quite simply, compared with the problems associated with the same measurement aboard
ship. Also, because the platforms would be usable in most weather as well, they would actually be
preferable to a'ship — except for the obv1ous location limitation.

In conclus10n, the reader should not mfer that the measurements from the Fitzroy cruise are
not useful. They are indeed useful, but unfortunately the data for high-wind conditions are conspic-
uously absent. Future measurements on a better platform would correct this. In the joint report
with the U.K., we will discuss in detail the comparisons between the shipboard and land-based
measurements. Therein may lie some indication as to how extensive future shipboard measurements
should be.
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AEROSOL DATA

As examples of marine atmosphere aerosol data, we have listed the 20-min averages of measure-
ments that we made during the times the ship was stopped and turned into the wind. Tables Ala
to Ale give the particle density distribution dN/dR (cm~3 um~1) as a function of the radius of the
probe bin centers. For Probe 1 we give results from only the first seven bins. Due to a double-valued
sensitivity in the detection response, the data for the larger size ranges of that probe have proven to
be inconsistent in many instances. For the purpose of calculating extinction coefficients, we fit a
line between the value for the seventh bin of Probe 1 (ASASP) and the first bin of Probe 2 (CSASP).
For convenience, the radii chosen for the fitted line are the same as the remaining eight bin centers
of Probe 1.

Tables A2a to A2f give meteorological parameters and, for four wavelengths, calculated
extinction coefficients. (The extinction calculations do not include molecular absorption.)

We have listed the particle probe bin edges in Table A3 to aid those who may wish to put the
aerosol data into a form different from the one we have chosen.

Although all 254 size distributions are in Tables Ala to Ale, we want to show one sample
plot for each day. For simplicity we chose to plot only those data that occurred at 1000, 1200, or
1400 hours, whichever came first on that day, Day 205 gave the only exception. Figures Ala to
Alo show the resulting 15 plots.
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Table Alb — Twenty-Minute Averages of dN/dR (cm™3 pm™1) vs Radius (um)

PROGRAM A43GLT: RAEROSOL DISTRIBUTION TABULATION (PROCESSED ON 27-RPR-81)
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940 9. - -91 4.82E 82 1.33E 82 3.87E @1 2.24E @01 1.29E B1 !.66E @t 2,.61E-A1 1.65E-A2 2.99E-B3 7.39E-04
1800 8. * -8l S5.28E 82 1.44E 02 4.84E 01 2.15€ @81 1.8%E @01 1.13E @1 2.71E-81 1.61E-A2 2,.83E-0A3 9.54E-D4
1929 8. -8l 6.06E @82 1.69€E 82, 3.36E @1 2.41E 81 6.82E @8 1.65€ @1 3I.61E-A1 1.96E-A2 3.26E-03 7.7RE-N4
48 B, ° -@1 6.95E A2 1.69E B2 4.65E @1 2.84E A1 1.693E 81 1.13E 81 5.42E-A1 2.25E-P2 2.86E-A3 4.93E-04
tlaa  a, -1 7.25E @2 1.85E 82 4.13E 81 2.41€ 81 1.12E A1 1.85E B1 6.43E-A1 3.07E-m2 3.39E-03 9.54E-04
1308 9. " -B1 1.3PE B3 5.49E 92 1.87E 92 9.72E B! 6.28E B! 4.29E Pl 1.PRE AD 7.7SE-PZ2 1.6PE-R2 6. IBE-D3
1320 8. -21 1.43E B3 6.76E B2 3.21E B2 2.94E 82 1.18E 82 9,4%E A1 1,33E 68 1.14E-981 3.11E-02 1.12E-P2
1348 8. - -B1 1.58E 83 6.88E B2 3.61E 82 2.73E 02 1.49E 82 1.30E @2 1.45E A0 1.40E-01 3.81E-P2 1.20E-R2
1400 a9, -A1 1.41E B3 6.73E 82 4.60E 82 3.32E 92 1.30E 92 1,33E A2 2.M0E A 1.95E-A1 S.76E-A2 1.92E-A2
1420 9. -A1 1.34E @3 8,26E B2 4.34E 82 2.60€ 82 1.40€ 82 3.64E B1 1.54E 28 2.17E-91 5.99e-82 1.235E-02
1440 9. -A1 1.43E @3 9.35E 92 4.33E 92 2.91E 82 1.55E 92 1,92E B2 1|.68E P@ 2.69E-81 8.44E-82 3.47E-B2
78 203 1200 B.MRE-B1 1.SS5E 82 4.895E 81 3.44E B8] 3.18E 81 7.74E A9 1,43E A1 3.23E-A1 B.81E-A2 4,38E-p2 2.20E-A2
1229 0.90E-B1 1.51E 82 6.56E 81 3.70E B1 4.47E 81 9.46E @9 1,73E @1 4,11E-01 9.44E-A2 4.87E-02 |.R2E-02
1248 @.9RE-P1 2.38E 82 39.57E 81 S5.59E 91 4.65€ @1 2.24E 81 2,71E @1 6.46E-A1 2.25E-A2 1.A3E-02 S.23E-03
1300 ©.00E-B1 1.88E B2 7.93E @1 3.27E 91 3.70E @1 1.81E 81 1.28E Bl 6.46E-81 B8.56E-A3 3.29E-03 1.97E-A3
1320 0.49E-91 G.41E 82 2.78E A2 8.78E a1 8.52E @1 4.65€ 81 7.45E A1 S.42E-81 1.426-A1 6.87E-A2 1.280E-A2
73 285 1848 0. 27-P1 4.19E A2 1.32E @2 3.v3E A1 1.81E @1 1.63E @1 1,S8€E @1 1. : @@ 1.31E-A1 2. -A2 1,
12090 0. i 1.24E B2 4.56E 81 1.81E Bl S.46E 83 0.22E AR 1. a8 1.348-81 3,0 -82 1.
1928 A. . 9.84E 61 2.58E #1 1.29E @1 1.208E @1 1.28E @1 8. -~ -A1 B8.93E-pP2 1. -A2 7.
1943 ©.°* . 8.10E A1 1.38E.8!1 1.55E A1 @.6RE 0@ &.@2E A8 2, - -1 1{.,84E-A1 2. -n2 7.
2008 @, - 3. 5.A3E @1 1.72E 8! 1.81E A1 G8.6HE @88 1.ZRE A1 7.: "-81 2.45E-A2 1. -82 3.
282 @. - 2. : ¢.90E @1 1.98E @1 1.S55E A1 6.88E 899 B3.28E BB K. -A1 7.S6E-D2 1. -82 5.
2840 8.- 2. ] 8.57E 81 1.35E 81 8.60ME A8 4.30E 88 6.02E @9 S, . -B1 6.12E-82 1. -82 4,
2188 9. 2.37E B2 RB.23E Bl ?V.74E 28 6.92E PP 9.46E @B 6,78E P S, T-A1 A.3Z7E-A2 1. -2 4,
2120 0. 2.53E A2 Q.S0E B1 1.63E A1 1.81E Bl 6.80E @@ 7.53E 8@ &, -@1 8.326-682 1. -A2 &,
2140 8. 2.77E B2 B.S5PE A1 2.86E A1 1.98E A1 6.02E A 6.7RE A@ S, " -01 7.94E-82 1. -a2 G,
78 286 1140 B.- 9.8%E @#2 3.51E B2 7.92E A1 5.59€E @1 2.4 01 L. @At 1,27 @Al 1.71'v-@1 2,85E-2 1
1208 8. 1.P1E B3 3.75E 92 |.P2E P2 4.99E 81 2. ar 2. 81 2. aa 2, -A1 4.52E-82 1.
1220 0. 1.A4E A3 32.51E B2 9.2%E Bl 5.51E @1 2. ° 61 3, a1 2. R 2. " -A1 5.83E-R2 1.
1249 8. 3,67E B2 4.16E 82 B2.63E Bl 6.82E B! 3. ° @t 2, "7 A1 20 A 2...77-01 5.22E-82 1
1368 .. 3.73E A2 3.73E B2 1.MBE @2 6.18€ A1 3. * 81 3, . AL 2. L @A Z. - -81 5.33E-A2 1
1328 0. 3.08E A2 3.74E A2 (.AZE A2 6.28€ 41 4. 41 2, ar 2. aa 2. -81 &.86E-82 2.
1349 8. - 1,438 23 4,39 82 1.2RE B2 K.92BE A1 S.- a5, a2, ea 2. -81 6.61E-82 2.
1400 8. 1.93E B3 4.46E 82 1.14E B2 8.89% A1 4.. ar I.- Al 2. a3, - -p1 B.83E-82 3.
1428 B8..- 8.33E B2 4.91E B2 1.17E A2 8.88E B! 4. - A1 4, L Bl 2. ag  3.°- -pl B8.73E-02 3.
1448  a.v 9.90E @2 4.A8%E B2 (.@8E @2 S5.33£ A1 4,7 @1 3, -+ 8t 1, a1, © -1 4.31E-82 1
lepn e, 8.95E B2 3.36E 82 1.1k A2 &.54E @1 3, ar 4. ar 1. ] I -21 3.4VE-R2 9,
1528 A, 3.37E B2 3.72E 92 1.M3E 82 F.4RE A1 4., " 81 2, .8/l 1.7 @Ap 1. -B1 3.63E-B2 2.
1549 A, 3.56E 42 3.64E A2 (.11E 62 5.68E 81 3. a1 t," 7" 81 . aa 1. -al 4.54e-82 |
veooaare a."""-al 2. A2 7.23E A1 1.328E @1 1.Rm3E Al 3 a8 4.52E 88 1.31E-A1 1. 2. 0.A1E-A4
a. -a1 3. A2 R2.AZE Bl 1.55E B1 3.44E 09 4 4] 3.81E AR 1, 32E-61 1. 2. a9,
a, ".-81 2, Az 2.63E 81 2Z2.96E 91 6.82E 8B 2 A 3.76E 88 1.25E-891 1. 2 S
A,.- -A1 3,7 @2 2,30E A1- 1.63E A1 3.68E @0 A 2.26E @A 1.ecE-AT 1. 3 3.
a. ~-A1 4.0l B2 1,22E 82 2.67E B 1.55E Bl 7 5.78E @A 2.3ZRE-A1 2, . 1.
A, -al 3.0 @2 1.21E 82 2.6¥E a1 1.25E a1 5 5.2VE B 2,3RE-A1 3. 6. 2.
a. -a1 3. A2 2.23E 81 2.24E A1 2.46E 8O 5 4.52E a9 1.81E-A1 2.8 3. 2
a. -31 3.7 - 982 7.83E A1 1.29E @1 8.60e g 4 3.76E 8 1 44E-@1 1, 2.
a. -a1 2. n2 6.76E Bt 1.28E A1 1.B3E A1 1 3.76E A8 1.SRE-811 1. 2.
a. - -81 4.1 A2 1.18E 82 2.13E Bl 7.74E 93 3 A.aeE-81 1.8cE-91 B, 3.

NH#ASOD ANV ALSN¥L
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PROGRAM A43GLT:

NRLES32: OM FITZROY
RADIUG ---> 5.83
78 201 320 4.62E-04

940 7.A3E-04
1pAa  6.47E-04
1020 5.23E-D4
P49 3.83E-04
11A0 2. 16E-D4
1360  3.51E-83
1320 6.13E-8B3
1340 6.M3E-B3
1400 8.36E-B3
1420 8,25E-83
1448 1.64E-82
7S 283 1200 B8.63E-03
1220 6.37E-93
1240 3.23E-83
1308 1.26E-83
1320 7.64E-83
73 285 184@ 6.97E-R3
19898 7 ,24E-03
1920 3.37E-83
1940 4.63E-03
2000 2.3RE-A3
2020 2.36E-03
2049  2.06E-Q@3
2198  2.96E-83
2120 3.42E-83
2148 3.22E-83
78 206 1149 7.76E~-B3
1200 9.83E-A3
1228 9.25E-83
1240 1.82E-82
1388 1.08E-B2
1320 1.21E-82
13483 1,36E-02
1408 2.00E-B2
ldz20  1,81€E-02
1448 6.62E-83
1508 4,9cE-03
1520 6.74E-A3
1542 6.43E-B3
7e2A7 840 3.32E-04
G0 2.77E-B4
a0 1.385E-84
340 5.25E-04
1onn 1.82E-83
l0ze 1. 69~
14 7L, 70E-B4
1on 4.31E-04
1120 4.0PE-04
1149 3.33E-84

AEROSOL DISTRIBUTIOH

S.97

. 16E-R4
J23E-D4
.ASE-R4
.62E-A4
.3%E-04
.77E-R4
.43E-23
.33E-A3
.6ZE-B3
.S6E-03
.82E-03
.35E-B3

.B5E-83
.S7E-R3
.BEE-P3
J11E-B3
. FEE-B3

.B2E-A3
«36E-A3
.23E-B3
«28E-B3
.7EE-B3
.rZE-B3
.S4E-A3
.ABE-B3
.79E-B3
LS9E-B3

»B6E-B3
LETE-R3
.B2E-R3
.SEE-B3
. 93E-03
.43E-B3
.74E-A3
. 13E-B2
.B5E-B2
.BTE-B3
. SRE-B3
. 1BE-B3
.74E-B3

.69E-A4
1EE-Ad
.S4E-04
.BSE~-A4

1D P LN W= e AN L NN = NN U= W QWL WR =MW LW~

(RNl Y e

LBEE~-BS5

—— N e e PPN TP NI NS D NIN = DI PN

W —m e DAWDIH =0 WAMNMNNSNOAUTLACSE DN

Table Alb (Continued)

TABULATION

£.93 7.88
.54E-B4 6. 16E-95
.85E-P4 1.23E-04
.46E-P4  6.16E-B5
.46E-B4 2.16E-24
.46E-84 1.B5E-B4
.B8E-B5 9.24E-B5
.57E-B3 7.7BE-B4
.86E-P3 2.12E-B3
.96E-D3 2.80E-P3
.53E-03  3.42E-13
.16E-B3 1.48E-B3
.93E-B3  3.26E-83
.97E-B3 3.4B8E-03
.68E-B3 |.94E-P3
.66E-B3 3.66E-B3
.01E~-B4 1.29E-83
.96E-D3 4,53E-23
.56E-83 2.46E-B3
.89E-03 1.54E-A3
.19E-03  1.B2E-B3
.69E-03 1 .PBE-B3
.B2E-A3 £.77E-D4
.7BE-P4 7 .RZE-B4
.39E-84 7.7BE-84
.39E-84 5.23E-04
L32E-B3  1.23E-A3
L45E-B3 1.2BE-83,
.68E-P3  2.12E-83
JABE-B3  2.592E-83
L37E-B3 3.42E-B3
.87E-B3 2.90E-B3
1BE-B3 3.21E-83
.P6E-B3  3.37E-B3
. 15E-A3  3.74E-R3
LAEE-A3 5.58E-R3
.71E-B3 5.21E-B3
.32E-82  1.87E-B3
JASE-A3  1.56E-B3
.B7E-R3 2, 15E-83
.46E-B3  2.9PE-03
.24E-95  1,85E-84
.54E-A4 2, 24E-05
LABE-BS 9,24E-05
.24E-P5 6, 16E-A5
.93E-B4  Z.46E-04
.BlE-B4  2,46E-04
.33E-B4  1.23E-D4
.B5E-B4  1.23E-B4
.B5E-84 | .54E-D4
.24E-P5 6. 16E-B3

(PROCESSED ON 27-APR-81)

Gl e = D WM NN W

— OO0 —

[T YN N PO

DN v e = B IS BININ A = P

NN MWOIN G 1R

8.83

.BBE-A5
. 16E-84
.16E~-B4
.77E-B4
. 16E-B4
.B2E-B5
.62E-B4
.32E-B3
.35E-A3
.63E-83
.ASE-03
.BSE-B3

.66E-B3
.B1E-84
12E-B3
.31E-04
.97E-B3

.26E-83
.6HE-A3
.BBE-03
»93E-04
.93E-04
.63E-B4
.7T7E-84
.85E-84
. 7AE-P4
.24E-84

.57E-B3
.ARE-R3
.B5E-83
.90E-B3
.43E-83
.40E-B3
.21E-R3
LE3E-B3
.65E-P3
.87E-B3
. 28E-B3
. 90E-B3
.B4E-P3

|
]
T -@5
T -05
- -84

-84
L =85
Lo -A5
.0 -0%

-85

3.78

R

. -a5
- -n4
.17 -ps
- -R5
e =01
©-n4
. -A3
. -n3
.- =03

:-03

-3

.BBE-B3
.43E-83
L62E-83
.31E-84
52E-83

.62E-84
LA2E-03
.7BE-04
.S4E-04
.93E-04
.B2E-64
.B5E-84
.31E-B4
.23E-R4
.A7E-R4

NURE WA UIN—D NON—=N NN NN~ 0®

LBARNE-A]
L2AE-E5
. 16E-05
LE5E-04
LOZE-84
LB5E-04
LB2E-AS
L A6E-05
.BRE-03

NG (= N D DO P e e O NN = e e et e

.ARE-RS

— N D= D W WO

DI WNNWNDIIN N OON N~ =0 NAN—MND—=DARDOW N—N0D—

19,72

.BBE-A5S
.RARE-05
.BBE-85
.23E-04
.PAEE-RS
LARE-A1
.85E-R4
. 16E-B4
.ASE-A3
.29E-R3
.47E-A4
.26E-P3

.2BE-83
.31E-04
.74E-B3
.B2E-A3
.ARE-B3

.39E-04
J62E-04
.0AE-A4
.BB0E-04
.85E-A4
. 16E-04
.S4E-04
.69E-04
. 54E-R4
L C7E-84

.62E-04
LAZE-R4
LB2E-B3
.53E-B3
.AGE-A3
.7BE-03
LITE-B3
. 12E-B3
.6Z2E-P3
.43E-P4
.A7E-R4
.65E-13
.7SE-A3

16E-A5

LHRE-@1
.BEE-A1
.BEE-A1
LBRE-B3
. 16E-A5
.AEE~-AS
.ARE-B1
.ARE-A1
.ADE-B1

— Q=N

= NP e WD EHNEE

I ONANNMDODANIDID W RN N =B AW

RRONOD DI

i1.682

R |
- -al
.t =05
v -gs
-@1
* -l
-4
+-83

A3
- a4

-4
-3

. 16E-04
.22E-B4
LPRE-832
.62E-04
.AZE-B32

.RAZE-B4
LE2E-B4
L232E~-R4
.B5E-B4
.ABE-R4
. lEE-RS
.B2E-85
. 16E-A5
.BSE-R4
.BEE-04

ST -04

- -ng
-4
-4
¥ -p4
. -4
» -g4
g -A3
AR

.BAE-a1

— M eIa

OMNON_R = DORNWND
S

SNl e = gARADIDHA NMNAWDONE — P

DUZBOLIOIIDI D

L.77E-R4
.92E-B4

.S4E-B4
.29E-A4
. 16E-B3
LB5E-04
. L1E-B3

g
- -n4
- -p4
- -r-04
" -p5
- -85
* -85
85
17 T-n4
i -4

.23E-B4
.77E-04
. 16E-R4
L92E-B4
.2ZE-04
LS3E-A4
LAZE-B3
LATE-B3
.B2E-B3
E2E-B4
.A9E-A4
. ZEE-A4
.9RE-AZ

AAE-al

LBRE-81

ANE-A1

LBRE-A1
. 1GE-AS
JRRE-B5
L 2AE~A5
LJARE-@1
.ARE-RAS
.BRE-A1

NON—A DUANA—LNSHODD

— B AN N = N

=GN W — U W G IN

DRI DEED

3.58

.ARE-A1
.ARE-01
.BRE-Q1
.B3E-85
.ARE-01
.B8E-935
.23E-84
.62E-84
LE69E-04
.6Z2E-B4
L60E-04
.21E-B84

.31E-B84
.85E-04
.46E-B3
21E-04
.B2E-B4

.85E-B4
. 16E-B4
.23E-B4
23E-B4
. 16E-BS
. 1BE~-B3
.BRE-B1
. 16E-A5
.BRE~-A4
.83E-B4

. 16E-B4
.ARE-B4
.69E-24
. 12E-04
.43E-94
.R2E-B4

12E-04

.AEE-B3
.26E-B4
. 18E-B4
.G2E~D4
LGTE-B4
.ARE~A3

.BaE-A1
LHBE-D5

AE-01

.ARE-21
LARE-01
.ABE-BS
LARE-DG
LARE-0]
LARE-O1
LORE-91

14,53

AN ND T D
|
=

L
— )
LoD
m
\

2]
I

e D L] e N e D e )
\
=2
]

O3 0 DD () v = VBT O o) )
§
2
L

7onoE-n1
. Rac-01

ASE-0%
BoE~105
O0E-A1

a.onne-nl
CRNE-NG

L6¥8 LUOJHEY TUN
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Table Alc — Twenty-Minute Averages of dN/dR (cm'3 um'l) vs Radius (um)

PEOGRAM A42GLT: AEROSOL DISTRIBUTIOHN TABULATION (PROCESSED OGN 27-APR-81)
HFLAS3Z: O FITZROY
FRADIUS ---> n.12 0.1% 0n.18 B.22 B.26 08.23 0.33 1.23 2.18 3.12 4,02
78 28y 1200 Q.aeE-al 2 A2 5.55E @1 9.46E AB 5,.16E @A 4.3Z0E 0@ 3.7 @A 1.21E-A1 1.14E-P2 1.
1220 A.ARE-A1 4 N2 8.57E Al 9.46E 9Y  §.60E 9A A.@0E-a1 2. A 2.18e-01 2,.71E-82 S.
1248 0.90E-B1 2 B2 6.49E @1 1.,83E A1 7.74E @8 3.44E 09 4. a8 2.7eE-A1 2.43%€E-02 4,
2.00E-81 1 02 4.48E 81 1.72E 81 B.6RE AR 6.A2E A0 4.- [ag 2.82E-81 2.41E-02 =,
A.0RE-A1 1 @2 S.62E A1 1.32E A1 4.30E A8 6.02E A0 &.- 6a 2.94E-81 2,70E-@ 6. 2
a.800E-0Y 3 B2 1.79E B2 B.43E 91 Z2.72E Al 2.32E A1 1. A1 4.25E-B1 3, 5 v 2.
a,a0E-81 5 A2 2.11E B2 9.,89E 91 4.98E g1 2.24E ot L. 21 5.582 3.SVE-92 6. 2.
0.0RE-A1 § Az 2.62E B2 1.54E B2 7.31E Bl 3.2VE 01 2. Bl 5, 4.8%E-02 3. 2
a.80E-01 7 B2 4.89E @2 Z2.B7E 82 1.10E B2 4.47E BL 2. ar 7. S.7TEE-AZ2 1.6 K
8.0RE-B1 7 @2 Z.80E B2 1.43E @2 6&.11E 81 2.92E 61 2. a1 5. 3.9%E-A2 5.¢ 1.
a.aeE-21 5 A2 2.79E 82 B.o2E Al 4.47E @1 2.24E a1 1. a1 4.75 3.11E-B2  4.95 1.
0.80E-A1 3 8z 1.79E 82 7.66E Rl 2.84E Al 1.82E @1 1.’ A1 Z.66E-01 2.43E-A2 3,4%E-03 1.
a.ape-a1 3 82 1.13E B2 S,PBE 9! 2.58E Q1 6.82E 88 1. 21 3.324E-81 2.15E-A2 3.89E-p3 9,
7E 203 22D B, -l 1,77 B2 4, Bl 1, Al 4.30E 80 2. a7, -1 6 A2 3. A 1. -A4 6.
24 6, - .-81 |, B2 7. .\l 2. Al 5.1k B8 6. - Aa 2. A 1. -A1 5. 508 -04 3.
3068 0. -91 2. g2 1.-.. B2 2. A1 9.4eE 08 S5,:..Y 08 4.7 7 80 |, -A1 8. -AZ 1. . -3 3Z,
gz2a @9, -1 2. a2 1. A2 3.- a1l 1,38 81 1..-¥ @t 4.% a3 1.,- -81 2, -83 1.7 -3 2.
248 8, -a1 3, a2 1. 2 2. Al 1,128 81 1, L 8l 4, B 2. -at 1. -n2 1. -A3 5.
mae 0, -9 2. a2 8, .8l 2, f1 £.82E 6@ 3.t ag 1. - aa 1. -a1r . -@3 1. -63 S,
oz o, - '-81 2.- 2 4.7, 81 8. A8 6.02E AQ 8. " -@1 2.'i. 89 1.7 -81 3. -93 Z.: -83 1.
lgqa @, - -81 2. a2 a.. a1 2, A1 &.B2E 8B 6. 3. Ba 1.7 -A1 7. -A% 1. -23 4.
11en o, -a1 3. A2 1. n2 4, A1 2.24E a1 8. 51 R R 1 B (N -Bi F. -a3 1. -B3 1.
11zp 8. -91 &, Hz2 3. a2 1. B2 4,3BE Bl 1, a1 1. a1 3. -a1 1. -8z 1. -B3 9.
12z @, -81 1. a3 4. p2 1, - 82 4,99€ 91 2.!.. 81 2, gt 6. -Al 4,7 -2 6. -3z 2.
1249 B,..--91 1, B3 5. n2 1. n2 6.1%E Bl 2.7% @1 2. a1 6. 7-81 4, -a2 6. -a3 1.
1303 A, -at 1, a2 €. 52 1., 2 8.@8E A1 2.*7F @t 1.>7 81 6. -A1 4. -A2 7. -83 2.
1320 6.. --81 1, Bz 4.~ n2 1.- A2 5,25k 81 2. ar 1.7 8l 7, -8l 4, -nz2 v, -B83 1.
1349 @, -1 9.° A2 3. = @2 S, @l Z.ede at L. @t L, a2t 7.7 -8t 4. -82 6, -83 1.
1400 @, -'-81 9, a2 2.0 82 4. °~ 81 2,93 al 1. g1 1,70 81 6, -a1 4., -82 5. -3 1.
4z B, _-81 8.7 ne 2.7 B2 5. g1 2.4%E @1 1. ar t..- .81 7.0 -1 4, -02 4. -B3 1.
: a.. -81 9, a2 2. p2 6, Al 3.44E Bl 1, 81 1.4 81 7. -a1 4, -a2 5. -z 2.
a, »-at 9,- @z 2.7 @2 5.7 781 I A8E 61 2.0 @1 1.y 81 7.0 -A1 4, -0z 6. -AZ 2.
a. -a1 7. a2 2.0 32 5. 81 3.36E 81 1.7 a1 3. e 3. -B1 5. -pz2 7. -0z 2.
.- -01 7.° n2 1.- A2 4, Al 2.24E @1 9. a8 1.. a1 a. -a1 S, -z 8. -3 2.
a. -31 6. B2 1. Bz 4. gl 2.32E g1 .-, 81 1.. B1 3. -3l 5. -8z 8. ~-83 2.
a, -a1 6.1 7 A2 1.4 82 3. A1 2.24E 81 1.- " @1 1.v: Bl 8. -@l 5,7 -A2 3. -3 2.
a. -1 5. 82 1.’ @2 3., 21 2.684E @1 1. 21 9. 8@ @..' -@1 4. -82 8. -2 2.
2, -l 3. a2 1. a2 4. Al 2.4%€ Al 7. . 88 3d.° ag v, -&#1 3. -gz2 3. -a3 3.
a,- -a1 4.: A2 1. B2 3. A1 t.72E @1 {,-: 81 9. a8 6. " -a1 4, -A2 8. -B3 3.
g." - -81 4. a2 t.” a2 2, el t.126 81 6.-7F @@ B.77° BB 5. - -8 3, -Rz 7. -p3 2.
a.' - -81 4.- A2 9.- a1 2.4 @l 1,38E Al 5, aa 6. B3 S5.!"-@a1t 4, -2 7. -3 1.
8. -8l 4. 82 1.0 " B2 2. "Bl 1.12E Bl 6, e 7. am 4.7 - -a1 3, -A2 5. -A3 1.
a, -A1 4. a2 1. B2 2, a1 1.81E 81 9, 68 1. al 4. -a1 3. -82 5. -R3  1..
3. -81 S.°77 A2 1, 82 2.: f1 1,98t Bl 1.° ar 6.- 5. -ar 3. -92 5.- -3 1.
A, -9l 6. Bz 1. a2 2. 81 1.72E 81 6. Ay 2.- 3. -a1 4, -2 6. -83 <Z.
a. -a1 7. @2 2. A2 3. " @Bl 1,98E 81 1. 155 N T a. -at 4. -2 £, -A3 2,
a. -a1 8. Hz2 2. a2 3, 81 1.74E a1l 1. (5 S. ~a1 4. -az 7. -83 1.
8.7 -B81 9. A2 2. A2 3, . Bl 2.41E 81 1. a1 9. S -a1 4., -p2 3, -A3 2.
a. -a1 1. a3 =, 82 8, at 3.36E @1 1. (5 S 7. -R1 A, ~-B2 1. -A2 3.
2. -a1 1. @z 2. a2 -7, g1 3.87E 81 1. ar 7. -a1 6. -2 1. -02 3. 3
3 A.ARE-A1 4.85E 92 1.41E 82 3.7RE A1 2.B6E @1 1.38E ©81 9.73E @0 1.AZE Ad 1,19E-A1 2,16E-B2 7.33E-03
0.00E-A1 4.81E A2 7.28E Bl 2.75E A1 1,20 A1 1.A3E A1 6.78E PQ 7.ACE-01 R.5%3E-A2 1.87E-02 2.2cE-03
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Table Ald — Twenty-Minute Averages of dN/dR (cm~3 um~1) vs Radius (um)

PROGRAM A49GLT: AEROSOL DISTRIBUTION TABULATION - (PRDCESSED ON 27-APR-81)
NRLE532: OM FITZROY
RADIUS -=-=> 8.12 9.15 9.18 8.22 0.26 . 0.29 B8.33 1.23 2.18 2.12 4.08
F8 2@3 1148 8.9PE-B1 3.54E 92 9.77E @1 3,27E 81 1.81E 81 1.20E 81 1.29E A1 7.68E-P! 7.31E-92 1.23E-B2 4,00E-03
1208 9.ARE-B1 5.22E B2 1.49E 82 3,36E @1 2.41E 91 1.63E 81 1.28€E @1 1.1SE @8 1.13E-B1 2.18E-82 7.64E-B3
1220 0.08E-81 4.33E B2 1.40€ 82 3.B1E @1 2.24E 81 1.12E 81 BS.79€E @9 1.P2E A8 9.73E-P2 1.72E-02 5.42E-93
1249 9.22E-81 4.41E 22 1.11E P2 2,58E Q1 1.46E 91 9.46E 00 1.208€ A1 7.91E-A1 7.40E-82 1.42E-02 4.16E-83
1308 @8.ARE-B1 3.71E B2 8.70E @1 2.v5E @1 1,72E @1 B.GOE 0GB 7.53E 68 6.57E-A1 S5.292E-P2 9.21E-B3 3,HARE-93
1328 8.8RE-B1 3.67E B2 9.77E Bl 1.98E 8! 9.46E P9 5.16E BB 3.76E 99 6.73E-B1 6.PIE-02 1.67E-82 3.14E-03
1348 B.0RE-N1 3.66E A2 3.77E Bl 1.63E Bl 1.55E A1 7.74E 99 7.53E 90 7.S4E-Al 7.26E-P2 1.3RE-D2 4.39E-A3
1400 0.0RE-B1 2.834E B2 9.43E 81 2.32E 91 1.89€ @1 1.55E A1 9.73E A8 7.A2E-A1 6,37E-02 1.18E-92 4.48E-03
1420 8.90E-B1 3.66E A2 92.84E B1 2.75E 81 1.81E 81 1.23€ @1 S5.27E A8 7.46E-A1 7.22E-A2 [.37E-#2 S,3RE-A3
1440 0.2PE-B1 3.48E B2 1.94E 92 2.15E€ B1 1.28E @1 - 1.20E @1 7.53E 90 7.96E-B1 7.99E-8M2 1.47E-B2 4.43E-A3
1580 B8.APE-B1 3.385E 02 1.BOE 92 3.79E A1 1.98E P! 1,12E A1 1.,73ZE A1 2.PBE-P1 B.85E-P2 1.45E-02 4,99E-03
1528 B.80E-B1 4.91E 02 1.24E 82 3.96E Bl 2.24E 01 7.74E 09 B8.28E 80 8.26E-0! 9.SZE-A2 1.52E-82 4.62E-83
1349 Q.APE-01 4.12%E 82 1.25€ P2 2.41E @81 1.63E @1 1.38€ @1 1,13E A1 7.79E-A1 ©.19E-92 1.42E-02 4.62E-A3
1608 8.8pE-B1 5.6%E @2 1.56E B2 3.73€ A1 2.32E A1 1.260E A1 7.53E @8 3.95E-A1 3.63E-02 1.58E€-02 4.239E-R3
1620 0.9PE-01 S5.71E 82 1.5S9E B2 4.35E B! .2.24E Bl 9.46E 8@ 1.51E 81 1.03E 99 1,A9E-P1 2.PRAE-B2 &.56E-83
78 212 820 0.90E-B1 3, A2 1.17E 22 3. 81 2.53E 81 2. 7 @1 1.39E A1 S.19E @A 1.A1E A3 1.19E-A1 3, 7-B2
24 @.aRE-DLl 2. n2 9.17E 81 3. = A1 2.93E Bl 1. 81 B.22E PO 1.35E€ 9B 1.44E-B1 2.8%E-82 3. -3
3@a  0.PRE-B1 2. @2 1.86E B2 4. gt 1.8l 081 1, 81 1.36E B1 1.39€ 89 |[,3sE-@1 2.82E-82 4. -23
929 0.99E-01 3. 82 1,98 92 2. 81 2.67e 81 1. : Bl 1,43 @1 1.S6E PD 1.83E-A1 4.P6E-02 1, -a2
943 2.80E-81 3. n2 1.21E B2 3. -- 91 2.58E 91 1. 8] 1,13E Bl |.47E 09 2.089E-A1 S.89E-p2 2. -02
1980 8.anE-a1 3, B2 9.77E B81 3. - 91 2.84E B1 9.- B2 1.43E 91 1.31E 2@ 1,33E-A1 3.B3E-R2 9. ~-B3
1928 A,80E-R1 3. B2 1.96E B2 2. g1 2.41E 81 1. "~ 01 1,065E A1 1.10E PO 1.PBE-B1 2.1PE-02 7. -03
1249 9.p9E-A1 3. 92 1.88E B2 2. .. 01 1,98E @81 7. "° 0@ 6.82E M3 I1.11E @A 1{,20E-B1 2.76E-A2 2. ~~-A3
11A8  @.ARE-Al 3. A2 8.77E A1 2., @01 2.13E 81 1. 81 ?.53E @@ 1.02E @@ 1.1SE-P1 2.40E-B2 3.. -p3
[14a  @,a8e-g1 3, A2 8.63E Bl 3. - Bl 2.32E 81 1. 81 1.20E 91 1.B6E BB |.A7E-P1 2.BVE~-D2 7. -B3
1208 @.820E-A1 3. B2 1.33E B2 3. 21 2.32E 81 8. 80 ©8.22E 099 1.096E BQ 1.BYE-D1 2,28E-92 7. -03
1220 8.898E-81 3, 82 1,19E 82 2. 81 2,24E 91 1,7 91 1.,36E Al 1.BI1E 0 1,B4E-A) 2,17E-B2 7. T -03
12484 9.0RE-A1 3. 82 1.84E 92 3. a1 1.98E @1 1.-. Bi |{.20E @1 9.A3E-A! 9.48E-B2 1.96E-B2 6,77 -83F
1309 Q.apE-81 3. B2 1.18BE 92 2. 21 1.8%€ A1 2. 81 1.13E 91 R2.56E-01 8.45E-02 1.72E-92 7. .-03
{326 d&.83E-81 3. n2 1.88€ B2 3. 81 2.24E 81 9.- 09 4.52E 99 B.7VE-Bl B.69E-P2 1.82E-DB2 6.7 11-P3
1249 8.00E-91 5. 082 1.63E B2 2. 21 2.24e 81 1. 91 1,81E Bl 7.14E-P1 7.61E-92 1.6lE-B2 &, -B3
1488 A,BRE-B1 3, A2 1.92E B2 2. Al 1.29E @1 1, A1 6.72E 9P 7.0SE-B1 7.36E-P2 1.58E-B2 5. .-B3
1420 0.00E-981 4. A2 1.43E A2 3. A1 2.24E 91 1. A1 5.78E 22 6.92E-O1 6.12E-A2 1.21E-B2 5. "1 -A3
1448 @,aRE-AL 5. H2  1.,73E B2 4. 91 3.18E @t 1. 81 1.13E A1 8.74E-Al 7.97E-A2 1.62E-B2 £, -A3
1508 8.09e-01 3. a2 2.45E B2 6. 81 3.18E Bl 2. B! 1.S8E 91 1.22E A9 1.RIE-B! 2.P1E-92 H. ~-P3
73 211 249 A.APE-A1 1.7 7.68E B2 2,477 B2 1.29E 92 4.7 @1 2.86E P1 1.82E 88 2.27E-A1 S.82E-D2 2.QA4E-02
9680 0.99E-01 1. 6.92E 92 2. A2 1.82E B2 4. Bt 2.86E A1 1.46E PO 1,36E-A1 3.00E-92 9,.7AE-A3
928 4.ape-a1 1, 7.33E @2 2. 82 1.17€ 82 6. Bl 2.86E 81 1.99E @6 1.92E-81 4.23E-B2 1.34E-D2
949 8.08e-81 .. 6.36E @2 1. 82 8.63E 81 3. 81 2.11E 21 1.24E P9 1.37E-B] 2.96E-P2 3,27E-0Z
1992 A, ARE-AL 1.~ 6.63E A2 2. B2 S.12E A1 3. 7 21 2.41E A1 1.20E 98 1.40E-Q1 3,29E-D2 92.22E-03
1028 0.8RE-B1 |1, 5.87E B2 1. A2 8.43E Bt 3..-.. @1 2.48E A1 1.14E 6@ 1,32E-B1 3.12E-32 1.01E-062
1042 9,avE-01 {.. S5.84E B2 1. P2 8.86E 61 3. Bl 1.88E @1 1.86E @@ [.3SE-A1 3.21E-92 9.8%E£-03
1192 9.@RE-B1 1. 6.06E 82 1. B2 8.73E A1 3, 81 2.48E 81 B3.61E-81 1,13E-B1 2.47E-P2 12,27E-03
1200 9.a0e-at L. 4.77E @2 1, A2 6.54E 91 3. 21 1.21E a1 7.79E-B1 7.94E-02 1,4IE-92 4.67E-07
a.a9E-B81 1. G4.70E p2 1, N2 4.99E 81 2. 81 1.28E A1 P.S3E-B1  6.BEE-B2  1.ZBE-D2  3.40E-03
G.80E-01 1., 4.06E B2 1. B2 4.47E 21 3. 8t 1.73E B! 7?7.7BE-P1 5.%1E-02 8.99%E-03 3.
A.08E-01 .- 4.27°E B2 1. 92 4.13E A1 3, A1 1.88E A1 7.6%9E-A1 5.31E-A2 R.3J1E-B3 2.
a,E-01 1.1 3.53E 92 9. a1 4.47E Bl 2. A1 1.66E Bl 7.70E-01 5.34E-B2 2.04E-03 2.
a.afeE-81  1.° 3.13E @2 8. al 4.2E 9t 2. A1 1.13E B ?.51E-A1 5.16C-D2 2.78E-PZ 2
A,e0c-a1 &, 2.55E @2 7, a1 3,798 a1 1, A1 1.85E Al &.47E-B1 4.23E-A2 7.05E-03 |
A.9RE-A1 2. 2.48E B2 7. 21 2.49E O1 1. A1 2.73E AB 6.98BE-A1 5,53E-B2 32.02E-A3 2.
0.a0E-01 2, 2.26E A2 A, a1 2.58E a1 2. A1 9.7Y3E AR 6.6AE-A1 35.45E-92 1.A1E-BA2 =,
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' Table Ale — Twenty-Minute Averages of dN/dR (cm'3 um'l) vs Radius (um)

PROGRAM A49GLT: AERDSOL DISTRIBUTION TABULATION (PROCESSED ON 27-APR-31)
NELESZZ: O FITZRDY
RADIUS -~~> .12 8,195 8.18 8.22 8.26 8.29 78.33 1.23 2.18 3.12 4.8%
73 211 15088 @.8PE-B1 7.47E B2 2.05E B2 6.22E 1 2.93E 81 1.55E @1 6.73E AR S5.29E-P1 4.42E-P2 T.30E-P3 2.S9E-93
78 212 200 @,-""-B1 .77 A3 9.85E 82 6.22E 92 4.16E B2 2.'". 92 1.77E B2 4,30E 98 1.5AE-01 4.92E-p2 1 -02
am @, - -ar 8.+ @2 7.11E 82 4.8YE A2 2.53E A2 1. A2 t.lAE A2 2.FEE B 1. W 1 4.62E-R2 1 -22
240 A, -t 7. a2 5.35E A2 2.7V4E 82 2.8RE B2 I, A2 7.45E 81 2.97E B8 1.38E-81 4,.51E-02 1 -B2
ana @, - -81 7, B2 4.98E B2 2.37E B2 1.40E B2 B.° @1 S5.57E A1 1.44E B 1.11E-81 3.S6E-P2 | -a2
920 8. 7=t 6.° A2 3.84E A2 2.21€E B2 1.36E 82 7. I @1 4.44E 81 1.29E 00 1.18E-P1 4.92E-82 1 -02
a4 A,. --A1 .- A3 7.24E 92 5.12E B2 3.62E A2 2..v 77 @2 1.594E 82 3.92E A 2.AGE-A1 6.66E-92 7 A2
1o n, T-a1r 1L @3 S.13E A2 5.E3E B2 3.87E a2 2. a2 1.47E 82 3.77VE 89 2.3%E-81 3.A8E-p2 3 )
t2e @, - -A1 8. A2 6.24E 92 3.48E 092 2.Z1E 682 1.. " @2 B8.36E A1 2.45E AQ  2.84E-P1 B.23E-P2 2
1pgan B, 7-81 8.:Y 02 5.96€E A2 3.67E B2 2.48E B2 .. a2 7.6RE 81 2.1VE A0 2.57E-Bl B8.28E-B2 2
1A @, -7 -A1 8. A2 5.51E 92 32.Z26E A2 2,2PE A2 1,77 @2 7.83E 01 1.97E @A 2,96E-A1 !,12E-A1 3
1tg4a 6, -21 4. B2 3.29E B2 1.VIE 82 3,83k B8] 5, Bl Z.54E A1 1.38E BB 2.16E-B1 F,28E-P2 2
1200 0. -a1 5. A2 3.94E B2 1,88 B2 1,24 82 5. 81 2.71E B1 1.5%E A9 1.71E-A1 4,S7E-P2 |
1228 9. -01 1. A3 &.A%E B2 3.VBE A2 Z2.36E B2 1. 82 7.15E @1 3.D6E AQ 3.67E-@1 1.10E-A1 3
1240 @, "> -a1 1.~ A3 7.14E A2 2.65E 82 1,64E 82 9. . a1 S5.95E 81 1.83E B9 1.73E-91 4.25E-02 |
1Z00 8. -81 1. . B3 8.10E B2 2.1% @82 1.16E 82 5.1 " 81 4.A7E A1 1.4%E @98 {,41E-81 3.65E-02 |
1328 B, - -81 5. A2 4.36E 82 4.37E 82 3.86E 82 2.: A2 1.54E 82 2.32E @4 [.7IE-A1 6&.52E-82 2
1348 @, " -81 1. 7 @3 6.084E @2 2.61E 82 2.62€ 82 1.7 82 1.32E A2 9.94E 20 2.43E-D1 2.82E-A1 1
1400 @, --91 4, B2 3.84E D2 3.42E B2 3.17E B2 2.- 82 1.30E B2 2.23E 0B [.93E-91 4.44E-p2 2
1428 9, "™ -81 4.7 A2 3.45E A2 1.72E B2 8.6BE A1 3.- a1 1.31E 91 8.QA7E-P1 9.88E-A2 2.35E-B2 2
1449 @, -7 -9l 4, 02 1.73E 82 5.31E 91 Z.91E Bt 1.. a1l 1.66E A1 3.43E-A1 1.13E-81 2,.72E-A2 |
15sA8 B, - - -81 3..° A2 1.11E 92 4.56E 91 3.93E 81 2. - a1 2.26e A1 1.14E 88 1.25E-01 2.81E-02 |
78 213 840 0.BOE-B1 92.62E A2 6.38E B2 4,23 P2 3.74E 82 2.4 1.96€ 82 5.05E 08 1.60E-01 6.52E-082 2
900 B.00E-91° 1.46E A3 S.82E B2 S5.21E 02 4.19E 82 3. 2.42E B2 6.75E @8 2.26E-01 92.77E-82 4
9260 6.049e-81 1.21E 83 B.29E 82 4.55E A2 4,35 A2 3. 1.93E 82 4.54E p@ 2.S8E-81 1.15E-D1 4
940 0.008E-01 1.25E B3 3.25E 082 5.34E 92 4.12E B2 2. 1.86E B2 3.92E 09 2.62E-81 1.14E-B1 4
1868 9,99E-A1 1.32E 983 S3.93E 92 6.17E B2 4,34E B2 2,.° 2,14E B2 3.62E AP 1.85E-A1 7.71E-B2 2Z
1920 B.00E-B1 1.32E B3 3.36E B2 6.7BE B2 4.,78E 82 3.! 1.84E B2 2.61E A3 1.45E-@1 S5.S1E-82 2
1940 B8.90E-B1 1.61E @3 1.81E 93 7.A4E B2 5.25E B2 3. 2.74E B2 6.17E 99 1.63E-B1 7,.37E-A2 3
1198 0.9AAE-Q1 2.58E B3 1.41E 83 B8.24E 92 6.46E 02 4.r 3.41E 82 1.63E 01 2.73E-A1 1.3%E-81 =&
1120 @.890E-A1 3.9%E P3 1.85E 93 1.B6E B3 8.52E B2 5.: 4.10E A2 2.23E 91 3.35E-01 1.62E-A1 9
1140 B.9QE-B1 4.92E B3 2.11E B3 1.25E A3 9.84E 62 6. 5.21E 82 2.46E 81 3.17E-A1 1.42E-81 B3
1209 B.POE-A1 4.S7E 83 1.99E 93 1.31E 83 1.02E B3 7.. 4.95E 92 2,35E @1 2.65E-A1 1.24E-01 7
1220 0.9PE-B1 4.35E 93 2.98E B3 1.23E 83 1.BlE 23 6. 4.91E B2 2.36E 81 2.42E-81 1.1BE-O01 &
12480 0.PBE-A1 4.37E B3 2.25€ B3 1.37E B3 9.42E 82 6,- 4.86E B2 1.79E A1 2.P4E-A1 8.5BE-A2 4.:.-1.-B2
132 92,0RE-A} 5,13E A3 2.49%E A3 1,.57€E A3 1,18E A3 18, 6.17E P2 2.45E A1 1.92E-A1 2.,20€-82 5. /-2
78 215 840 9.9RE-B1 1.80E 82 1.87E B1 6.P2E B8 2.58E B0 8.6RE-A1 2.26E 09 2.21E-81 2.54E-82 5. 1.45E-83
909 ©.09e-01 §.91E @1 1.94E @1 S5.16E 80 6.82E 98 2.58E B8 7.53E-B1 2.B9E-A1 2.27E-92 4. 1.6PE-A3
928 A.ARE-A1 1.39E A2 S5.42E A1 6,A2E AB 5.16E 8@ 6.62E A8 4.52E @@ 3.R4E-A1 S.17E-A2 1. 3.A6E-1
248, B9.ARE-NI 1.55E A2 5.96E A1 1,29E B] 1.B3E A1 E.0ZE 09 6.82E A9 4.63E-01 §£.35E-02 1. 4. 6G2E-13
1290 0.ARE-B1  2.26E B2 7.23E A1 2.32E 81 1.Y2E Al 6.808E BB 3.76E @A 4,82E-91 {.6GEE-AZ2 1, 4.5 13
1920 9.90E-B1 1.95E B2 5.22E A1 1.63E Bl 9,46E 80 3.44E 09 4.52E A3 3.9QE-A1 S.128E-P2 1. 3.91E-A3
1348 0.ARE-A1 2.46E B2 S5.10E Bl 2.49E @1 1.83E A1 B.6AE A 6.72E A0 3.34E-81 4.36E-A2 3.- 2.A5E-03
1198 A,89E-B1 2.90E @2 3,23E A1 2.32E A1 1.63E Al 7.74E @@ 3.76E 08 3.83E-A1 4.38E-02 1 2.89E-G3
1120 B9.PYE-A1 2.40E @2 7.16E A1 9.46E 4@ [1.38E 61 S5.16E 480 6.78E 88 3.32E-81 3.23E-82 4 1.51E-R3
1148 0.BPE-B1 2.48E 82 7.43E 91 1.898E 81 1.89E A! 7.74E A0 B8.28E 99 3.51E-B1 4.24E-B2 7 2.77E-A3
1260 8,0RE-R1 2.32E 82 7.99E A1 2.86E B1 1.20E 81 B.60E 99 9.79E B0 3.57E-A1 4.42E-82 | 2.63E-A3
1220 A.A0E-BA1 2.Y6E B2 3.84E A1 2.58E 91 1.46E B1 6.83E A8 4.52E 80 3.87E-A1 S.02E-B2 3 3.17E-R3
247 Q.8OE-B1 3.29E A2 1.39E B2 S5.51E A1 2.58E @1 1,03E A1 1.51E A1 4.14E-A1 7.86E-B2 1 6.31E-D3
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Table A2¢ — Twenty-Minute Averages of Measured and Calculated Parameters

FROGREAM A4EGLT: AEROSDOL DATA TABULATION (PROCESSED DN 28-AFR-281)
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Table A2d — Twenty-Minute Averages of Measured and Calculated Parameters
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Table A2f — Twenty-Minute Averages of Measured and Calculated Parameters

PROGRAM A42GLT: AEROSOL DATA TABULATION (PROCESSED ON 28-AFR-81)
NELES3Z2: OW FITZROY
YEARR DAY TIME AT RH ws B WP NUM  ARER VoL 8.55 1.85 3.88 18.8
r8 212 1828 11.8 99.0 5.9 300 19.3 91, 4a.1 181.7 08.094 0.082 B8.8336 R.B8143
1940 t1.7 28.7 5.5 8l 19.2 3. 40.8 119.9 8.834 9.031 B8.0462 8.8175
1109 1.8 193.8 5.3 8o 18,1 g6. 42.7 144.6 0.a833 B.835 B.A%52 a.n218
1148 11.3 9v.9 4.4 316 18.2 45, 25.8 g88.5 8.0608 f.A53 08.93€6 8.09132
12688 12.8 97.3 4,3 A5 18.2 22, 23.6 64,1 8.a833 a.a58 09.8276 a.a83a
229 12.8 95.8 3.3 281 18.8 25, 8.4 154.9 0.117v A.189 0.8635 8.8226
1248 11.6 34.2 5.2 R4 9.6 95, 3t.4 65.4 a.mava fa.a59 A.A27? .83y
1366 11.5 32.8 4.9 281 3.5 58. 26.7 58.6 6.656 A.843 B.08241 G.0821
1228 11.1 96.8 5.5 282 3.5 181. 61.8 331.8 f.144 9,113 B8.0732 a.a538
1348 18.5 23.6 6.8 297 2.4 122. 552.8 6943.6 1.18 1.229 1.1683 1.2813
1408 18.6 ar.9 3.5 233 g.4 73, 95.3 924.7 8.215 a.133 A.1615 f.1581
1428 11.1 83.5 5.2 237 9.3 41, 14.8 41.2 0.032 a.023 A.91e8 8.8060
1440 11.7 99.8 3.3 308 9.3 27, 14.8 44.6 6.032 a.a31 0.0182 @.808635
1508 18.6 184.8 3.7 381 9.8 22, 15.4 48.3 a.R37 B.836 n.0281 2.00639
73 213 249 12.8 82.6 5.8 207 18.4 126, 8r.6 462.7 8.212 8.193 a.18a3 3.8738
2088 12.9 33.8 5.4 2r7 18,5 162, 165.6 1378.1 8,322 A.364 B,2517 @,2388
228 12.1 23.6 5.4 278 1A.5 143. 1A1.@ 6B2.4 0,236 f.212 B0.1334 A.A%904
340 12.1 93.3 5.8 278 18,5 144, 81.3 361.3 8.192 f.167 8.e8957 A.B8972
1AAA 2.1 33.4 4.7 275 1B8.5 156, v3.6 273.9 B.175 A.144 B.A7\A3 0.0422
1028 12.2 93.8 4.7 273 13,5 155, S8.8  139.1 A.1325 a,183 1.08453 @.8237y
1846 12.2 99.4 4.8 274 1.5 198, 128.3 8#6.9 .38z B.271 A. 1556 #.1315A
1188 12.2 93.5 4.4  2v1 1A.6 275. 351.9 32329.6 fa.8a1 a.ca3 A.5593 a.5488
1128 12.3 93.5 4.6 2r3 18,6 3vp, 522.6 5183.4 1,173 1.156 a.8723 A.2892
1140 12.3 99.7 4,7 27 19,7 4323, 537.8 5835.1 1.2132 1.2239 n.8521 0.2406
126868 12.3 93.8 4.2 27 19.7 - 424, 411.6 3182.7 f8.952 8.953 8.3768 A.5255
12209 12.3 93.9 3.9 263 18.7 419. 489.9 3175.9 a.349 #.354  B.5725 B.5248
1240 12.3 93,7 3.5 263 18,7 416 318.1 2183.5 8.722 a.697 B3.3883 8.3446
13048 2.3 93.8 3.7 271 18,7 4597¢ 383.4 2543,8 8.917¢ a.837 B.4746 A, 4146
73 215 248 11.3 2.5 4.9 aal 2.8 4. 2.6 7.7 8.nas B. 5 n.a011
5968 1.8 77l 4.9 233 .9 4. 2.4 7.6 8,885 a. a. g.ea11
92F 11,4 83.4 5.4 234 8.4 3. 5.1 16.3 A.812 @. A. B, 3
A 1t.4 Br.2 5.7 295 2.7 1a. 6.5 22.3 B.A15 M. i, .
A 11.2 Be.d B.2 290 2.6 12. 5.5 21.1 a.815 G. a. 5
i 11.2 83.1 5.6 293 2.5 1a. 5.4 18.4 a.a12 a. a. N.RAZT
1.1 25,3 .8 29¢ 2.5 14, 5.3 4.4 a.812 a. 5 A.0820
11.3 22,4 5.3 293 3.4 14, 5.9 16.2 B.012 a. . A.ARZ3
12.8 =N .4 150 2.3 12. 4.2 [ a.a10 B. B EEas
11.6 2.2 5.2 285 2.2 13. 5.3 13.3 B.a12 a. &, 2
11.5 2a.7 5.3 235 8.2 13. 5.6 14.2 a.013 a. B.0RA2F
11.3 22,92 5.8 295 3.3 14, 5.6 15.9 a.a12 a. a.
18.3 2.9 3.7 299 2.5 22. 8.6 25.6 f.a19 B. B.
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TRUSTY AND COSDEN

Table A3 — Bin-Edge Locations
for Probes in Table Al

Particle Radius (um)

ASASP CSASP
Probe 1 Probe 2
0.1 0.75
0.135 1.7
0.17 2.65
0.205 3.6
0.24 4.55
0.275 5.5
0.31 6.45
0.35 74
0.4 8.35
0.45 : 9.3
0.5 10.25
0.55 11.2
0.6 12.15
0.65 181
0.7 14.05
0.75 15.0
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TRUSTY AND COSDEN
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