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ABSTRACT

This program was conducted in support of the Los Angeles Re-
active Pollutant Program (LARPP) jointly planned by the En-
vironmental Protection Agency (EPA) and the Coordinating Re-
search Council (CRC), The objective of this program was to
observe the temporal and spatial variations of the atmospheric
mixing layer by using a mobile Lidar system in the Los Angeles
Basin in conjunction with the LARPP experiment. The observa-
tions along with the results of the comparison analysis in-
volving meteorological and air quality data will be used for
the evaluation of air quality simulation models. These field
data are essential for the development of realistic and accu-
rate air quality simulation models used in analyzing pollution
control strategies.

The effectiveness of using the mobile Lidar system for observ-
ing the temporal and spatial variations of the atmospheric
mixing layer has been demonstrated. It has also been demon-
strated that the Lidar system is a cost-effective means of
gathering such field data. Operational readiness of the mo-
bile Lidar system proved to be quite high throughout the en-
tire LARPP program period. Intensive teamwork rendered equip-
ment breakdowns to be of minimal impact on total system readi-
ness and performance.

Significant correlation was found by comparison of Lidar data
to meteorological observations made. Temperature and moisture
-profiles compared well with Lidar information. The analysis
made in comparing the observed Lidar data with the meteorolog-
ical data gathered by the helicopter under the LARPP program
"showed good correlation.

More field data are needed to better establish the temporal
and spatial variation of the mixing layer. The knowledge of
the temporal and spatial variation of the mixing layer could
be greatly extended by utilizing multiple Lidar systems in
stationary and/er mobile modes of operation. This will fur-
t?er benefit the development of more realistic simulation mod-
els.

This report was submitted in fulfillment of Contract Number
68-02-1305 by System Innovation and Development Corporation
under the sponsorship of the Environmental Protection Agency.
Work was completed as of May 1975,
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SECTION I -
CONCLUSIONS

This project entailed the operational use of a developed

Lidar and electronic technology toward the solution of a re- .
mote sampling problem involving time and distance constraints.
The task of combining electro-optical and electronic proces-
sing equipment, and gas powered generators, for mobile opera-
tion in a van, was not accemplished without difficulty even
though all the equipment had existed as off-the-shelf com-
ponents. The typical systems integration problems such as
ground loops, voltage compatability and spurious transients
quickly appeared but were never a major cause of total system -
failure. Operational readiness of the mobile Lidar system
proved to be quite high throughout the entire LARPP program
period. The major cause of any breakdowns were found to be
discrete component failure within the laser power supply and
overload capacity.of the water cooling unit. Teamwork be-~
tween contractor and subsystem supplier rendered these break-
downs to be of minimal impact on total system readiness and
performance. Daily inspection of optical alignment and bore-
sight revealed very minor disturbances caused by road shock
and vibration.

A comparison of all Lidar data to surface and rawin observa-
tions made during the LARPP period, revealed rather signifi-
cant trends and cerrelation. Temperature and moisture
profiles from the radiosondes proved to be of the greatest
aid for initializing the altitudes of the inversion and
stratus before beginning each day's operation. Identifica-
tion was facilitated by using the midday release, particularly
that data from the LAX office., It was noted that for Lidar
operation within a boundary of approximately 15 miles from
the coast line, the best correlation always existed using the
LAX data. Early morning temperature profiles obtained at the
El Monte station usually deviated from those obtained at the
launch site to render those data points of less significance
in the overall comparison effort.

Since the basic program objectives were to provide contin-
uous readings of mixing layer depth, attempts were made for
the Lidar van to follow wind trajectories and monitor the
levels en route. The spatial variability of the temperature
and moisture profiles, and hence the Lidar returns, were
somewhat difficult to interpret especially since these para-
- meters can be strongly modified by local geographical
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features. This was indicated during the run on 10/5/73
when observations were made traveling in an easterly direc-
tion toward the San Gabriel Mountains. 1In this report the
height is referenced to the altitude above ground level
(a.g.l.). '

Several observations, such as those on 10/14/73 and
10/24/73, revealed only minor, if any meaningful, compari-
sons to radiosonde reports, again possibly due to unique
temporal or spatial variability. Tracing the air mass
movements at a fixed location can sometimes alleviate this
ambiguity as one usually starts using some baseline mea-
surement and collects a data history from that time onward.

Cases exist involving small vertical temperature gradients
up to altitudes of several thousand feet. The Lidar re-
turns for these days again show negligible correlation to
radiosonde profiles due to almost homogeneous mixing of the
aerosols within this boundary.

Noted also in several of the daily observations was the
variability of signal return that occurred with very slight
changes in the ambient humidity. For water concentrations
above 70% humidity, it was reported that an overall change
in particulate size, and hence optical scattering, can also
occur., This effect can be seen during a timed secquence of
firings when the wind direction shifted and moisture con-
tent changed.



SECTION II .
RECOMMENDATIONS

The overall effectiveness of a basic Lidar system to monitor
and record the dynamic variations of the atmospheric struc-
ture has been demonstrated. The limitations imposed by the
technique used in the LARPP program may be in part due to the
wide area coverage required for operation of a single instru-
ment. Because of the wide degree of spatial variability ex-
hibited in the data, it is believed that a more systematic.
series of observations could be used to better delineate the
characteristics of the advected air masses. This might be
accomplished by either a network of three mobile Lidar sys-:
tems 6r a single unit operating along a fixed route,

At selected locations in the northwestern, southeastern and
eastern sectors within the L.A. basin, mobile Lidars can be
operated to provide a network of closely coordinated observa-
tions. The mobile Lidars could provide sufficient amount of
data to completely describe the temporal and spatial varia-
tions of the mixing layer height over the entire L.A. basin.

A second method, although not as efficient in resolution
qualities, would be using a single mobile system to record
cross section variations along a boundary flow. This task
would require the designation of a vehicle route that would
be representative of the flow regime or the typical cross
section through the \L .A. basin. '

The basic capabilities of the Lidar for obtaining a detailed
atmospheric survey within a fixed volume would be the primary
asset in this example.



SECTION III
LARPP PROGRAM AND THE MOBILE LIDAR OPERATION

The Los Angeles Reactive Pollutant Program (LARPP) operation
was jointly sponsored by the Environmental Protection Agency
(EPA) and Coordinating Research Council (CRC) for the specif-
ic purpose of obtaining a complete data package suitable for
modeling the transport, diffusion and chemical reactions
associated with air pollutants subject to photo-chemical .
processes. As a result of earlier programs in the Los Ange-
les basin, LARPP was conceived in 1971 as a Lagrangian type
operation, i.e., aerometric measurements would be made with-
in a moving air parcel as it traversed the Los Angeles basin,
As nearly as possible data were to be taken in real time.
While results were to have general applicability, the Los
Angeles basin was selected for the test area for a number of
reasons: concentrations of photo-chemical pollutant and
precursors are relatively high on a continuous basis: mobile
and fixed sources are documented; there are extensive surface
air sampling networks in operation: and the Air Resources
Board facilities are available including a mobile van.

Several groups participated including: EPA (helicopter in-
struments and ground level radiation measurements): NOAA
(tetroon operations and radar tracking): ARB (mobile van and
laboratory support for GC analysis of bag samples): General
Research Corporation (data management):; System Innovation and
Development Corporation (Lidar); and Metronics Associates,
Inc. (tracer and overall operation control). Approximately
sixty people were involved in the field operations. -

Field work was begun early in September 1973 and completed in
mid-November. To achieve the program objective, operations
were started as early in the day as possible from a site hav-
ing a significant pollutant source and a forecast trajectory
as long as possible., These conditions were not always com-
patible. A total of five sites were used: two were used
most frequently (downtown Los Angeles - 17 tests; Downey -

12 tests).

In outline, a typical operation proceeded as follows. Three
tetroons were launched simultaneously from a single location
ballasted to fly below the inversion base. The position of
each was established by radar at one-minute intervals and
plotted at the Operation Center (0C). As soon as the cen-
troid of the tetroon pattern was established, FP tracer was
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released by helicopter in a one-half mile square pattern
around the centroid approximately midway between the ground
and inversion base. After completion of the fifteen-minute
tracer release the first of two instrumented Bell 212 heli-
copters began a series of seven-minute constant altitude
rectangular flight patterns around the centroid starting near
the inversion base. A second radar continuously tracked the
aircraft and reported positions to the OC. Four flight levels
were used, the lowest 200 feet above ground. Normally, the
aircraft would descend, ascend and descend a second time
through each level before returning to base. The second air-
craft began at the top level when the first aircraft com-
pleted its final flight pattern at the lowest level., Sub-
ject to airway control problems, it was possible to maintain
the flight pattern close to the tetroon centroid. On occa-
sion both aircraft were flown in separate flight patterns
simultaneously. The ARB van was directed along the centroid
path by OC:; data were taken continuously both en roite and at
fixed locations along the path. Tracking time for each oper-
ation varled from two to eight hours.

Aircraft and van measurements included: No, NO_ (con-
currently), non-methane hydrocarbon, éo trace¥ concen-
tration and alé temperature. Bag samples for GC analysis

were taken from all vehicles. In addition, the aircraft mea-
sured dew point and aerosol light scattering. All data were

recorded on magnetic tape in a 6-7 second cycle time. Backup
strip charts were also used.

Lidar measurements from a mobile van were made along the pro-
jected track. The movement of the mobile Lidar van was di-
rected by the central operation center through the two-way
radio communication system for each mission day. The mobile
Lidar started the operation at the launch site prior to
launching of the tetroon. Then under direction of OC the mo-
bile Lidar van normally followed the tetroon movement. In
all the operations, the Lidar van was separated by a few
miles from the hellcopter s operation. The mobile Lidar sys-
tem operated in both stationary and mobile modes, depending
on the instruction received from OC.



SECTION IV
DESCRIPTION OF MOBILE LIDAR SYSTEM

The principal utility of a Lidar in any meteorological or
air pollution studies is its ability to provide a remote
detection capability. Although its uses may vary somewhat,
the basic Lidar configuration of monostatic laser trans-
mitter and receiver has remained unchanged throughout many
vears of research investigations. The compact arrangement
of optics lends itself well to portable field operation,
being independent of any external sources of electromagnetic
radiation. The configuration of Lidar components chosen for
use by SI&D in its mobile instrumentation van are depicted
in Figure 1. The Lidar unit is situated on a two-axis, hand-
cranked platform within the van to allow its use in all \
angles between the horizontal and vertical firing position.
All electronic controls, firing indicators and photographic
storage are conveniently situated to allow ease of operator
adjustments even during mobile operation.

The characteristics of the basic laser transmitter and re-
ceiver are described in Chart 1. The ruby laser transmitter
is a standard off-the-shelf unit. Its rugged mechanical
design and resonator stability is particularly well suited

to withstand the rigorous vibration environment encountered
during mobile operation. The laser and power supply elec-
tronics are designed for continuous duty operation as found
in production line welding and metal working applications.
The laser rod and lamps are totally submerged in water during
operation. Cooling water is provided by a 2000 BTU refriger-
ated system that can maintain laser head temperature within
1°F even when ambient conditions approach 100°F.

Each pulse of Q-switched energy is transmitted as a quasi-
collimated beam lasting approximately 20 nanoseconds. The
scattering interaction with the atmosphere from each out-

going pulse produces a signature that is collected by the

‘receiver optics.

The Lidar receiver consists of an 8-inch Cassegrain tele-
scope and photomultiplier detector. A schematic diagram of
this assembly is shown in Figure 2. The optic axis of the
receiver is located approximately 1l inches from that of the
laser. The optical field of view is nominally adjustable

between 0.2 milliradians and 10 milliradians, For all opera- .
tions conducted during the observational period, however, the

6



Dod_ga

Figure 1. Mobile Lidar van



Chart 1.

Transmitter

Laser wavelength
Pulse Energy
Firing rate
Pulse width
Duty cycle

Beam divergence
Beam diameter

Cooling

Receiver

Collecting aperture
Opticai efficiency
Bandpass filter
Detector |

Field of view

.

LIDAR SYSTEM CHARACTERISTICS

6943 Angstroms

0.5 - 2.0 joules

4 ppm

25 nanoseconds
Continuous

2.5 milliradians
0.375 inch at exit

Circulating water

8-inch Cassegrain

0.55 (ovefall inc. filter)
50 Angstrom @ 6943 A

ITT FW-130, S-20 response

0.2 - 10 milliradians
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Receiver Module

Figure 2. Schematic of receiver and transmitter



unit was kept at 10 milliradians. A spectral bandpass filter
of 50 Angstroms is used in the receiver to minimize back-
ground sky illuminance. A parallex adjustment between the
two units allows one to vary the angle of intersection be-
tween optic axis, and thus maximize the volume of inter-
action within the atmosphere. A removable prism viewfinder
within the receiver allows visual sighting along the same
optical axis of the photomultiplier detector. The receiver
field of view can be manually adjusted to coincide with the
center of the laser pulse cross section by visually sighting
through the optics to some distant target and then firing
the laser. A mechanical locking fixture clamps both units
rigidly when boresight has been established.

The transmitter and receiver units are solidly mounted to a
two-axis platform which is hand adjustable in azimuth over
360° and elevation from 0 to 90°., Normally the Lidar is set
up to operate in the vertical position by firing through a
hole in the roof of the instrument van.

Each Lidar pulse transmitted must also be measured for its
energy content and subsequently recorded to provide data
normalization. Pulse energy monitoring is accomplished with
an EG&G lite mike detector head mounted internal to the laser
transmitter. A small fraction of the oscillator energy,
leaked through the rear resonator element, is detected and a
waveform generated that is proportional to the transmitted
pulse energy. A sample-and-hold circuit then processes each
pulse for insertion into the data loading format for record-
ing on magnetic tape.

The Biomation 610B waveform digitizer, electronic interface
module and Kennedy 1500 recorder altogether comprise the
elements of the recording system,

Other equipment contained within the van include a Tektronix
546 oscilloscope for real time monitoring of each backscat-
tered pulse., A Polaroid camera attachment is used to provide
hard copies of s2lected signal returns that are presented on
the oscilloscope. ‘

Electrical power for the mobile instrumentation van is pro-
vided by a 15 kw gasoline generator towed behind the van,

10



SECTION V
INSTRUMENTATION AND DATA PROCESSING SYSTEM

Early field investigations using the Lidar were somewhat
limited in data recording aspects due to the requirement for
photographing each backscatter pulse as it appears on the
display oscilloscope. Current advances in data recording,
processing and display have made the Lidar system an effec-
tive means of acquiring atmospheric data.

Any type of operational data gathering has to be cost-effec-
tive from the standpoint of time and man-hours spent to both
collect and interpret the data. Today's electronic technol-
ogy, with high speed analog to digital encoders, has made it
possible for real time processing of each Lidar pulse as it
1s received, and storing the product on conventional magnetic
tape. Once in this format, Lidar data can be analyzed in the
same manner as is done using other meteorological sensors.

The basic signal processor used with the Lidar is the Bioma-
tion Mcdel 610B transient digitizer., Each backscatter pulse
detected by the photomultiplier results in an analog output
voltage that is sent to the transient digitizer for tempor-
ary storage. Linear amplifiers or signal conditioners are
not used. The Model 610B converts the analog signal at a

10 MHz rate, into 256, 6-bit words using a shift register
memory to capture and hold the digital equivalent of the in-
put. When triggered to read out the stored information, the
result is a smoothed function with data points at 0.1 micro-
second intervals. Information stored in the 610B is recircu-
lated in the memory circuits until updated by another input
pulse., This allows time for viewing each processed pulse on
an oscilloscope or strip chart recorder.

Permanent storage for each backscatter return is accomplished
using a Kennedy Model 1500 incremental magnetic tape record-
er. An interface, or buffer unit, between recorder and the
transient digitizer is necessary for slowing the data trans-
fer rate.

The interface module also controls the starting and stopping
of the recorder. Upon receipt of a trigger command from the
610B, the interface module synchronously controls the readout
of the 256 data words plus six identifier words into the mag-
netic tape recorder. An internal command from the 610B
designates when readout from the memory is complete allowing

11



the interface module to turn off the recorder. A small tape
gap of approximately % inch is automatically placed between
each recorded segment.

The major electronic subassemblies of the Lidar and data
recording system are illustrated in the block diagram shown
in Figure 3.

Power Control
Supply Elec.
Lite Flash Lamps
Mike
C ' -
Laser Rod
Synchronizer
Mag Elec. .".A/D - S.H, P.M.T,
* .‘
ngg Interface 610-B Detector

I—————{ XXXXXXXX |

Data Switches

Figure 3. Major system components

Along with each processed Lidar signal, there must be an
accompanying identifying file number for systematically
logging each set of data onto the tape. This is accomplished
with a set of ten manually programmed control switches also
connected to the interface module. Information as to day,
time, position and operation number are read into the tape-as
each variable changes,

Preceding the readout position of the 10-digit file word is
the digitized portion of the pulse energy from the laser.

The design of the interface and control switches allows for
the eventual insertion of a digital time clock. Presently,
the day, hour, and operation number are manually set using

12



the thumbwheel switches.

An example of the data format for the recorded information
is shown in Figure 4. This information is serially placed
on magnetic tape beginning with the time interval marked,
and continuing until all 272 words have been transferred
The 272 words constitute the entire record length.

Word Positions

MSB

Data Switches _ Lidar Data

Nok us

LSB

Figure 4. Recorded data format

The transferral into mag tape storage begins with the most
significant byte (MSB) of each word and ends with the least
significant byte (LSB). The Kennedy 1500 uses six of its
seven recording tracks running at the conventional 1600
bytes/inch. An end of file or record gap is automatlcally
inserted between each sequence of 272 words,

An example of a complete data record cycle would be as
follows:

1. Laser is pulsed and threshold detector triggers 610B,
preconditioning the memory.

2. Output from PMT enters the shift registers of the 610B;
processed signal now begins recirculating.

3. Upon indication that digital data is present, interface
13



module is triggered to begin readout cycle; recorder is
turned on.

Data switches are sampled prior to sampling information
from the 610B memory.

Upon readout of the 272nd word, a "transmission com-
plete"” signal is passed to the interface module: record-
er is turned off.

Processed pulse information continues to recirculate in

610B shift registers until updated -~ signal is trans-
ferred to oscilloscope for monitoring.
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SECTION VI -
LIDAR DATA READOUT AND PROCESSING

One day of successful operation for the LARPP program will
result in the storage of from 500 to 800 Lidar pulses on

one reel of magnetic tape. Individually reviewing each
returned backscatter pulse is possible by unpacking the mag-
netic tape using the format in Figure 4., This can be accom-
plished at any data processing facility using IBM compatible
tape readout,

A generalized description of a recorded Lidar pulse might
appear as in Figure 5 after processing by the 610B and trans-
ferral from the tape storage.

Time or slant range is read along the x-axis in increments
of 15 meters corresponding to each data point. This is the
shortest sampling interval (0.1l microsecond) allowed by the
610B and represents the limiting spatial resolution. The
intensity along the y-axis is measured in arbitrary units,

The measurement of range to a discontinuity or layer is de-
termined from the one-way time interval between the time of
pulse transmission and receipt of an echo from the layer.
The time of pulse transmission is visually identified from
the data, as in Figure 5, as the point where the signal is
deflected from the horizontal.

The mobile Lidar was operated principally at 45 degrees ele-
vation from 5 Oct. to 11 Nov. Data recorded during this
time interval was later processed with a .707 factor to
account for the elevation angle when determining vertical
height to a layer. The recorded data are also annotated to
indicate when 45 or 90 degrees is used.

It should'be noted that depression angles below 90 degrees
afford the opportunityl of looking through a greater thick-
ness of haze or invers;on layers. In cases where the bound-
ary region is quite thin the more scattering that occurs
allows the discontinuity to be easily identified.

An elevated moisture 1ayer associated with a stratus or
marine layer inversioniis quite common over the California
coastal areas, The existence of this condition can be recog-
nized in the raw data printout from the characteristic scat-
tering increase associated with the moisture particulates,
The signal level from just above this layer is usually at a
lower magnitude from the case where no attenuation is present.
| 15
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Profiles such as that shown in Figure 5 are related to tem-
perature or moisture data, with variation in turbidity
corresponding to thermal inversion. ©Lidar data obtained
during the LARPP program, shown in the next section, are
also compared in this way.

NUMERICAL DATA SUMMARY

The primary data tape, as previously described, contains the
digitized analog signals direct from the Lidar receiver,
unprocessed with regard to inversion heights, cloud decks,
or mixing layer depth. Signals recorded are not normalized
for power fluctation and contain the usual 1/R2 dependence.
A second processed tape has been prepared which provides a
numerical interpretation for each of these features in terms
of altitudes of significant layers and approximate mixing

The criteria used in identifying the echo anomalies can be
quite complicated, often requiring the computation of extinc-
tion values along the entire path. This is especially true
if only automatic data processing methods are used in the
identification process. What is being attempted in the pro-
cessed tape is a classification of the echo anomaly into
mixing layer height or significant levels based on a back-
scatter slope evaluation,

A difference in air mass, as encountered near an inversion
top, would be represented as a change in the rate of signal
extinction given by dP/dR. A significant increase or de-
crease in dP/dR is indicative of the transition between dif-
ferent air masses. Consequently, the rate of change in the
slope dP/dR, or (d/dR) [ (dP)/(dR)] will vary from (+) to (-)
when encountering this discontinuity in air mass. The mixing
height is established in this instance when

(d/dR) [ (dP)/(dR)] changes from (+) to (-) when analyzed over
three or more data points. A change in slope (dP)/(dR) from
negative (-) to positive (+) is representative of an aerosol
or moisture layer, but these are termed "significant levels"
as they are usually found at or below the air mass discon-
tinuity.

A scattering medium having a high attenuation, such as char-
acterized by a fog or haze, is manifested in the Lidar return
as having a rapid signal falloff within the near field region
(50 to 300 meters). As the laser pulse penetrates through
this region of turbidity into a clear drier region above, the
backscatter slope changes in magnitude until finally
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diminished by the l/R2 factor. This would be classified as
the upper mixing layer boundary unless a second slope anomaly
is found at a higher altitude. The numerical routine for
analyzing the backscatter profiles uses a least scuare fit
for smoothing the data points and computes a dP/dR over each
15 meter range increment. A nearly constant slope is expect-
ed for the 50 to 300 meter near-field range, with any depar-
tures being recorded as a significant level., Reversals in
sign, from either positive or negative, indicate the presence
of a discontinuity or more commonly a cloud or moisture lay-
er. These can also be separately identified but are here
classified as a significant level. In most all cases exam-
ined, the mixing layer has been shown to be associated with
the region below the temperature inversion base but may some-
times extend upward into the inversion when the temperature
gradient is weak. '

All raw data tapes were examined using the numerical analysis
methods and recorded in tabular form. The output format for
these tapes appear as in Figure 6.

Organization is accompllshed using operatlon number and date
as the identifying code,

RANGE NORMALIZED SIGNAL RETURNS

The processed data summary contained in the initial output
tapes may be considered a generalized result based on the
morphology of typical Lidar backscatter returns. The quali-
tative aspects of each backscatter signature are used in
identifying the nature and altitude of inversion bases,
moisture layers, stratus and fog layers. A second iteration
of the basic data, involving a numerical analysis, is needed
to remove the influences of range dependence.

Removing the influence of power fluctuations and daily ex-
tinction variances is done through a normalization procedure.
Utilized in this processing is a computer subroutine for gen-
erating a five-degree polynomial to fit the Lidar raw data.
This subroutine is one locally available and known as BMDOSR
in many of the Fortran libraries. It essentially computes
successive degrees of polynomial regression (from first de- -
gree to kth degree, 1 < k < 10) for a set of input data con-
sisting of values of one independent and one dependent vari-
able, Optimal computations and output are a table of re-
siduals, a plot of the given values and a superimposed plot
of the values predicted by the regression equation.

18
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DATA TAPE FORMAT

Lidar
_ Inclination Significant | Mixing Layer
Identification Code Angle Case No. Levels Height
Location
Run No. ]| Time } Coordinates
12 3456 7890 45 1 60m 400m

45 2

'
: 3
4

Figure 6.

Tape format for numerical data summary



The Lidar data shown in Figure 5 before processing is re-
peated in Figure 7 following the normalization procedure,
The "residual” contains information on extinction or back-
scatter changes separate from the usual effects of beam
divergence within the near field region. Some degree of
graininess appears which unfortunately is due to the temporal
resolution qualities of the transient digitizer. Further
smoothing of the residual plot is possible before proceeding
to remove the 1/RZ function. The smoothed residual can also
be incorporated in a three-dimensional plot of a sequence of
daily observations that would provide a visual recognition
of the time-dependent nature of the meteorological features.

The backscatter signals returned to the PMT detector are
dependent in magnitude on the range at which the signal gchoes
originate away from the receiver. This is the usual 1/R
relationship inherent in radar signal processing. The signal
magnitude from two identical targets will appear different in
the data according to their respective range from the receiv-
er.

The preferred method for providing signal conditioning is
similar to that used in radar technology, whereby a pre-
amplifier stage, following the detector, introduces a pro-
grammable range selectable gain., Without having these hard-
ware components available at the onset of the LARPP project,
it was decided to employ software processing following all
data collection. Essentially, a normalization process would
be applied to the data that is derived from the physical
parameters in the Lidar range equation.
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SECTION VII

DISCUSSION OF THE OBSERVED LIDAR DATA

MOBILE LIDAR MISSION DAY - 10/5/73

The humidity trace on the early morning (0532 PDT) radio-
sonde release data clearly showed the upper boundary of a
low level stratus layer to be approximately 357 meters.
Ground haze and fog also persisted throughout the coastal
areas of the Los Angeles basin until late afternoon. Coin-
cident with the altitude of the stratus tops was a tempera-
ture inversion approximately 357 meters above the ground
level. This inversion base was observed to move up to 638
meters later in the day as indicated by the 1210 PDT radio-
sonde release.

Lidar returns taken from the Downey release site between
0730 and 1155 also showed the predominant stratus base be-
ginning at approximately 126 to 145 meters during the early
morning. Overall weather conditions persisted but occasion-
al breaks in the stratus deck allowed Lidar signal penetra-
tion sufficiently well to define the upper surface. The
upper surface altitude varied between 300 and 500 meters
from 0730 to 1100 which corresponded extremely well with the
humidity gradient recorded with the radiosonde. The Lidar
signal attenuation usually encountered during days of fog
and stratus, significantly reduces the signal intensity from
any levels beyond the stratus top. Under certain circum-
stances a very dense fog or stratus will limit the laser °
beam penetration to several hundred feet within the medium.
This was not the case for October 5, however, as the charac-
teristic backscatter echoces were correlated to the uppermost
boundary.

The reported rise in the inversion base was noted from the
Lidar echoes returned from the tops of the thick moisture
layers near 525 meters at 1200 PDT. Proceeding with the
Lidar van to the northeast later in the day, the levels were
found to decrease somewhat.

All the supportive synoptic and meteorological data for each
of the mission days are presented in the Appendixes A through
F. The radiosonde data and the weather information in the
Los Angeles basin were obtained from the Air Pollution Con-
trol District of Los Angeles County and the U.S, Weather
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Service. A summary of the comparison of the Lidar mixing
layer height with the meteorological observations is pre-
sented for each mission day. The temporal variations of the
observed Lidar mixing layer heights are tabulated along with
the meteorological data taken at the launch site, LAX and

El Monte Stations. An overall Mobile Lidar Mission Summary
is presented on Chart 2. A daily Lidar operation summary is
presented preceding the mobile Lidar route map for each
mission day. The coordinate grid system of the Los Angeles
basin is presented for reference on the following page. A
graphical presentation of the temporal and spatial varia-
tions of the mixing layer height along the observational
route for each mission day is also shown.
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Chart 2. MOBILE LIDAR MISSION SUMMARY

Mission ~ Launch Observation
date Start End
1973 : Site Time time time
10/5 J 1200 0704 1512
10/10 J 0830 0800 1505
10/11 A 0800 0755 1259
10/12 A 0930 0856 1436
10/15 J 0940 0725 1440
10/16 A 1315 1213 ‘1534
10/17 A 0930 0930 1617
10/18 Jd 0915 (1) 0802 '

o J 1135 (2) 1440
10/24 J 0900 0800 1318
10/25 A 0845 0740 1426
10/2§ A 1000 0850 1560
10/27 A 0900 0758 | 1237
10/29 g | o830 0725 | 1319
10/30 J 0830 0731 1105
10/31 A 0830 0745 1056
11/1 A 0742 (1) . 0625

A 1145 (2) 1406
11/2 J 1151 0925 1412
11/5 J 0715’ 0659 1440
11/6 A 0735 (1) 0630

A 1105 (2) 1323
11/7 A 0830 0749 1417

Site J - Downey
Site A - Los Angeles

(1) - First launch
(2) - Second launch
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Chart 3. COMPARISON OF LIDAR HIXING LAYER HE(GHT WITH MATEORCLCGICAL OBSERVALTIONS
RUN 1 10/5/73

TIME LAUNCH SITE LaX *  EL MONTE LIDAR

Ib It DPb DPt Ib It DPb DPt sgg Ib It DPb DPt MLH
0600 357 997 467 >600 0,5 |378 749 457 570

0700 |320 380 320 380 0.5

0800 1.0 400-450
0900 1.0 350-400
1000 1.0 275-350
1100 1.8 400-500
1200 638 1086 638 687 2.0 ' 400-500
1300 2.5 |597 969 649 969 400-500
1400 2.5 300-400
1500 3.0 275-325
1600

NOTE I, Inversion base (meters)
I Inversion top (meters)
DPb Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles) ’
MLH Mixing layer height (meters) '



~ Chart 4. SUMMARY OF OPERATION

MISSION DAY 10/5/73

L.A. BASIN
: GRID POSITION
LIDAR COORDINATES _

TIME ON OFF X Y REMARKS

0600 Left Lidar Base

0704 31 47 Launch site "J" Downey

0836 % " n X

0913 * ] " 1" i

0914 * " "

looo * " ".

1036 * n L"

lloo * " []]

ll 30 * ”n "

1155 5 u u \ ,

1200 " " Launch

1233 * 29 52 Long Beach Fwy. & Florence Ave,,

' Bell. . :

1241 * []] 1 1] .

1338 * 33 66 Long Beach Fwy. 7 to San Bernar-
dino Fwy. 10 to Atlantic. North
to Main St. in Alhambra.

1340 * n n

1341 * " "

1425 * 34 73 . North on Atlantic, up Los Robles
to E. Orange Grove & turn east
to Lake in Pasadena.

1457. * 40 " Sierra Madre

1510 * 42 " Continued east on E. Orange

. | Grove 1% miles. Sierra Madre.
lsll * n "' : - -

1512 % (1] ]}

1745 ‘Arrived @ Lidar Base.
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MISSION DAY - 10/10/73

Lidar returns taken in the early morning near Downey indi-
cated the presence of moisture-laden particulates aloft
extending to about 610 meters altitude at 0820 PDT. The
variability in height of the backscatter levels in the Lidar
data are possibly indicative of a weak temperature gradient
existing from a ground-based inversion.

Radiosonde data from 0542 PDT showed an inversion top at
approximately 598 meters along with a sharp reduction in
moisture content in the air above 598 meters. A stronger in-
version developed after mid-morning when the reported base
was 226 meters and top was 287 meters. By 12 noon, the Lidar
data revealed mixing depth to be approximately 213 to 305
meters above the surface over the Fullerton/Anaheim area.

Local weather was clear skies by 1100 PDT along with a re-
duction in absolute moisture above 287 meters. Throughout
the distance traveled from Downey to the Orange Freeway 1in
Fullerton, backscatter from the inversion bhase altitude fluc-
tuated over a 168 meter range indicating some variability in
space and time. High peak values for the mixing depth near
Pomona and Orange Freeway possibly indicated strong vertical
mixing produced by air parcel heating from high ground temper-
atures, Wind conditions were generally mild (6-12 kts)
throughout the afternoon. The average mixing depth remained
about 274 meters throughout the afternoon.
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Chart 5. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

RUN 2 10/10/73

TIME LAUNCH SITE LAX EL MONTE LIDAR

,, I, Dp, DP_ | I I, DP_  DP_ ‘S,:g 1, I, Dp_  DP_ MLH
0600 Sfc 598 287 406 4.0 sfc 707 408 707
0700 400 450 N.A. N.A, 4,0
0800 6.0 400-600
0900 10 200-250
1000 12 . 200-400
1100 20 150-250
1200 226 287 83 287 25 Equipment Failure 200-300
1300 25 200-300
1400 25
1500 25 200-250
1600
NOTE I, Inversion base (meters)

It Inversion top (meters)

DPb Lower altitude of gradient change in dewpoint (meters)

DPt Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 6. SUMMARY OF OPERATION

MISSION DAY 10/10/73

1124

L.A. BASIN
GRID POSITION
LIDAR COORDINATES o

TIME ON OFF X Y REMARKS

0645 Left Lidar Base

0800 31 47 Arrived @ Launch site "J"

, : Downey.

0823 * (1] n .

0830 * " " Launch ~

0857 * 26 36 South on Long Beach Fwy. 7 to
Wardlow in Long Beach,

0900 * " "

0905 * " "

0908 * " "

0910 * " " . ‘ _

0925 37 31 South on San Diego Fwy. 405 to
Seal Beach Blvd,., in Seal Beach.

0930 * " " '

0931 * " "

0935 * " "

0937 * " "

0941 * " .

0945 * " " ;
0955 45 30 South on San Diego Fwy. 405 to
' Garden Grove Fwy. 22 to Knott
. offramp in Garden Grove.,

0957 * ] (1] " N

1000 * " (1]

1005 * "t "

1008 * 11} 11

1011 * n 1]

1013, * " " ) _ :

1053 46 41 East on Garden Grove Fwy, to
Beach 39, North to Santa Ana
Fwy. 5 in Buena Park.

1057 52 39 South on Santa Ana Fwy. 5, East
on Riverside Fwy. 91 to Harbor
offramp in Fullerton. .East on
Riverside Fwy. to Orange Fwy.
57. : S

1108 L 3 [1] n

1110 * 1] 1"

1116 * n "

1119 * " 11}

<% " "



Chart 6 (continued). SUMMARY OF OPERATION _
MISSION DAY 10/10/73

L.A. BASIN

GRID POSITION
LIDAR COORDINATES

TIME ON OFF X X REMARKS

1127 * : 52 39

1129 * n 1] 3 '

1139 * 57 57 Just South of Placentia.

114-’ * " " -

1153 * " "

1200 % " "

1203 * n " .

1220 * 57 46 North on Orange Fwy. 57 to
Imperial offramp in Fullerton.

1224 * 1] n

1233 * 1] "

1237 * . " u

1244 * [1] (1]

1248 %* n "

1310 63 58 North on Orange Fwy. 57, East
on Pomona Fwy. 60 and off at
Diamond Bar.

1315 % L1 n

1322 % o n

1323 * " n

133'7 * 1] "

1445 * 86 58 East on Pomona Fwy. 60 to

: Milliken offramp due South of

Ontario Motor Speedway.

1453 . * " "

1457 * " "

1503 * . 1 "

1505 * [1} "

1900 Arrived @ Lidar Base
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MISSION DAY - 10/11/73

‘The meteorological conditions on the 1llth represented a day
of significant contrasts beginning with stable temperature
lapse condition at 0700 PDT and changing to unstable condi-
tions in late morning (1100 PDT). An elevated haze layer was
indicated from visual observations made at the launch site,
which was verified by the existence of a weak upper level
temperature inversion between 226 and 418 meters. The late
morning, 1100 PDT, radiosonde release showed this condition
to have disappeared and an overall neutral temperature pro-
file to evolve.

Lidar returns recorded at the launch site between 0750 and
0820 PDT revealed the existence of a 100 meter thick layer
beginning at approximately 320 meters above the surface.
During the next two hours, weak echoes signifying another
interface were occasionally observed above this altitude
although no comparable evidence was found from the radio-
sonde profiles.

Beginning with the 0845 PDT Lidar returns, a breakup of the
layered structure was manifested by random echoes occurring
at various altitudes. It is probable that during that time,
a shift to neutral temperature condition occurred.

Minor maintenance problems during the morning temporarily
deferred taking Lidar data from 0950 to 1155 PDT. Resuming
Lidar operation, this time in the Malibu foothills, a differ-
ent layering was discovered. Most likely this layering at '
440 to 525 meters (a.g.l.) represents the orographic uplift-
ing presented to the onshore marine particulates by the Malibu
cliffs,
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Chart 7. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

RUN 3 10/11/73

TIME LAUNCH SITE LAX ELL MONTE LIDAR
| 1, I, Dp, DP_ | I I_ DP_ DP e oi¢ |z 1, DB, DR, MLH

0600 Sfc 390 none Sfc 168 Sfc 67 12 Sfc 637 none
0700 10 300-400
0800 5 300-400
0900 5 175-300
1000 5 N.A.
1100 4 N.A,
1200 4 none none 5 none none 400-500
1300 6 400-500
1400 12
1500 14
1600 ‘
NOTE I, Inversion base (meters)

I, Inversion top (meters) ~

DPb Lower altitude of gradient change in dewpoint (meters)

DP, Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 8. SUMMARY OF OPERATION | ,
MISSION DAY 10/11/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES . :
TIME ON OFF , X Y REMARKS

0600 Left Lidar Base A
0755 24 59 Launch site "A" Downtown L,A.
0759 : ' -

0803
0804
0807
0811
0815
0820 % " []]
0845 : '

* * ¥ % ¥ * %

West on Santa Monica Fwy. 10 to
San Diego Fwy. 405 in West Los
Angeles,

*
()]
S
O

0849 * [ 1] "

0850 * " "

0856 * " "

0858 .*' " ]

0859 * " "

0927 * 0 57 Continued on Santa Monica Fwy.

: to the ocean in Santa Monica.

0934 . .* " "

09 40 * n L 1}

0943_ * ) : " "

0945 %* . . 1] 1] '

1027 Arrived @ Apollo for checkup.

1155 * 16 59 North on Pacific Coast Hwy. 1
to Malibu, Pepperdine College.

*

1200
1201 * " . "
1206 11 1]
1213
1218
1224
1244
1253 :
1259 % n [1]

* % % F F %
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MISSION DAY - 10/12/73

A moderate to thick upper level haze persisted along the
coastal areas throughout most of the day. Skies were gen-
erally free of clouds. An early morning ground-based inver-
sion with tops around 598 meters kept this moist air trapped
within the L,A, basin. A definite moisture gradient was
noted in the early morning sounding beginning at 318 meters.
By the time of the 1130 PDT radiosonde release, the inversion
temperature base had risen to 397 meters with a 687 meter top.
A lower humidity content was also reported inland near Bur-
bank, indicating a horizontal moisture gradient existed be-
tween the coastal areas and the foothills,

Lidar data taken at the downtown L.A. launch site revealed a
lower level haze and fog indicated by severe attenuation of
the backscatter signal. A slight layer penetration was indi-
cated on each return between 0930 to 1000 PDT with the prob-
able tops occurring at about 412 meters. The indicated de-
crease in backscatter content at this altitude directly sup-
ports the fact that fewer water particulates were available
to provide scattering.

The Lidar observing location near midday was at a signifi-
cantly higher altitude (500 meters) than previously, and
subsequently the layers detected were somewhat higher than
before.
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Chart 9.

COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 4 110/12/73

TIME LAUNCH SITE LaxX EL, MONTE LIDAR
I, I, DP, DP 1, I, DB  DP_ Sgg 1, I, DP, DP. MLH
0600 Sfc 598 318 437 4 Sfc 728 none
0700 50 490 none 4
0800 3
0900 3 350-450
1000 3 none
1100 4 450-550
1200 397 687 397 467 5 Equipment Failure 450-550
1300 12 200-300
1400 12
1500 12
1600
NOTE Ib Inversion base (meters) —
I, 1Inversion top (meters)
DPb Lower altitude of gradient change in dewpoint (meters)
DP,_ Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)
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TIME

Chart 10. SUMMARY OF OPERATION

LIDAR

ON

OFF

L.A.

GRID POSITION
COORDINATES

X

BASIN

Y

MISSION DAY 10/12/73

REMARKS

0715
0856
0918
0924
0927
0930
0935
0938
0942
0943
0949
0957
0959
1003
1004
1123

1124
1143
1202

1222 .
1224

1235
1240
1258

1259

1302
1318
1328
1335
1336
1417

1420
1421
1436
1845

% % & % % % % * ¥ ¥ ¥ *

* * % ¥ % * *

* * * ¥ *
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Left Lidar Base
Launch Site "A" Downtown L.A.

" Launch

West on Santa Monica Fwy. 10 to
San Diego Fwy. 405, North to
Mulholland Drive.

North on San Diego Fwy. 405,
East on Ventura Fwy. 101 to
Van Nuys Blvd. in Sherman Oaks.

East on Ventura Fwy. 101, North

. on Hollywood Fwy., 170, East on

Sherman Way, North on Lankershim
Way to Saticoy in Sun Valley.

Arrived @ Lidar Base
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MISSION DAY - 10/15/73

The snoptic conditions for the 15th were such that no sig-
nificant meteorological changes occurred during the day in
temperature, wind speed or direction, or humidity. These
conditions were manifested in the Lidar returns by observing
only minor altitude variations in the mixing depth over the
time span from 0730 to 1440 PDT.

Early morning fog and haze were present which limited the
Lidar ceiling at 0730 to about 213 meters above the surface.
.This was due to the high order of scattering and attenuation
of the laser pulse by the suspended aerosols. Radiosonde
data placed this early morning inversion base at 196 meters
with tops near 568 meters., Lidar returns from 0820 until
1400 PDT revealed strong layering near the inversion base
or 275 meters, and the region above being overlaid with
cleaner air. This meteorological condition produced a sig-
nificant decrease in backscatter above 365 meters altitude.
Strong trapping seems to have promoted the formation of two
distinct aerosol layers especially at 0738 PDT,

Radiosonde data for 1130 PDT also revealed a strong tempera-
ture gradient of 11 to 12 degrees C, between the inversion
base and top. This probably explains the significant partic-
ulate trapping or layering, which was revealed from Lidar
data, near the base of the inversion.

This was a typical marine layer day. Early morning fog and
- stratus in the lowest 200 meters gave way to haze and smoke

by 1000 PDT. Onshore winds, 5-9 mi/hr prevailed during the
late morning and afternoon hours. .

The radiosonde observation at the launch site (Downey), 0637
EDT, put the inversion base at 230 meters above the ground.
The Lidar (Downey 31-47) at 0737 PDT indicated that the top
of the aerosol layer was at 200 meters. Taking into con-
.sideration the time and space differences of these two obser-
vations, this is fair agreement,

The Lidar showed a gradual increase in the depth of the
ground-based aerosol layer from 0737 PDT to 1128 PDT at which
time a helicopter temperature profile put the inversion base
at 275 meters, the same level at which the Lidar detected the
top of the aerosol layer. The radiosonde observation made at
this time (1130 PDT) at Los Angeles International Airport
(LAX) reported the inversion base at 177 meters. This showed
the typical daytime increase of depth of the marine (aerosol)
- layer with distance inland. LAX is,28 miles west of the
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location occupied by the Lidar at 1128 PDT. In general the
variations in the mixing height along a line parallel to the
coast are not as severe as on a line normal to the coast,
barring other orographic effects.

At 1143 PDT another helicoptér temperature sounding was
taken., Again the height of the base of the temperature in-
version was 275 meters. But now the Lidar began to detect

a scattering of the returns from the top of the aerosol
layer ranging from 245 to 360 meters. By 1230 PDT, the time
of the next helicopter sounding, two layers of aerosols had
emerged as seen by Lidar, one at 185 meters, the other at
320 meters. A small temperature inversion was found at 165
meters and another at 225 meters. Temperature data was not
available above that level, At 1250 PDT, however, another
sounding was taken by helicopter and this one reached 325
meters. The small inversion, previously detected at 225
meters, was no longer present at that level and no longer
was the top of an aerosol layer. 1Instead, the aerosol pro-
file had simplified with a single layer topping out at 350
meters. It is unfortunate that the helicopter did not pene-
trate the top of the aerosol layer in this case.

The last Lidar measurements were made from 1346 to 1440 PDT
at a site on the north side of the hills that extend east
from Whittier to the Santa Ana River and about one mile west
of the river., Helicopter temperature soundings were not
taken at this place and time. The Lidar revealed that the
top of the aerosol layer on this side of the hills was 100
meters lower than that observed an hour earlier just south
of the hills., The marked change in terrain seems the most
plausible source of the difference in depth of the aerosol
layer. For best comparison with inversion data, consider
the 1230 PDT El1 Monte radiosonde data. El Monte is also on
the north side of these hills but is 11 miles west northwest
of the Lidar site at 1346 PDT. The raob also was taken an
hour earlier than the Lidar observations. Bearing in mind
these spatial and temporal differences of the two observa-
tions, the inversion base at 200 meters compared reasonably
well with the top of the aerosol layer at about 250 meters.

It is apparent from these data for the morning and afternoon

of October 15, 1973 that the better the time and place match-
up of the inversion base and aerosol layer top measurements,

the better their correspondence.
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Chart 11. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
| RUN 5 10/15/73
TIME LAUNCH SITE o LAX EL MONTE LIDAR
Ib It DPb DPt Ib It DPb DPt 32; Ib It DPb DPt MLH

0600 230 480 230 330 196 868 196 296 0.2 Equipment Failure _
0700 0.5 ’ 200-225
0800 0.5 o 225=275
09800 0.8 250-275
1000 2,0 275-300
1100 3.0 275-375
1200 177 567 238 287 3.0 228 838 228 378 250-375
1300 3.0 350-425 .
1400 ) 8.0 200-300
1500 . 8.0 200-300
1600
NOTE I,  Inversion base (meters)

I, 1Inversion top (meters)

DPb Lower altitude of gradient change in dewpoint (meters)

DPt Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 12, SUMMARY OF OPERATION .
MISSION DAY 10/15/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES .
TIME ON OFF X Y REMARKS

0600 Left Lidar Base
0725 31 47 Arrived @ launch site "J"
: Downey.
0738
0745
0748
0805
0820
0822
0834
0836
0855
0858
0923 -
0927
0935
0936 N * t 1) 11 ‘
0940 " " Launch
0957 * 30 58 North on Long Beach Fwy. 7 to

Santa Ana. Fwy. 5.

¥ % O ¥ % % * ¥ ¥ F ¥ * *

1006 . * " "
1045 ‘

*
W
w
o
w

South on Santa Ana Fwy. 5 to

Valley View Ave, in La Mirada. -
1102
1105
1124
1148
1204
1205 %* [1] [1]
1228 :

Rosecrans & Bellflower

* ¥ ¥ ¥ %

*
(52)
~
N
N

South on Santa Ana Fwy. 5, East
on Riverside Fwy. 91, North on

Orange Fwy. 57 to Nutwood off-

ramp in Fullerton,

1229

1246

1302

1306 , .

1323 .ok " " .

1346 : 55 North on Orange Fwy. 57, West
on Pomona Fwy. 60 to Water St.
offramp in Industry..

* * * *

*
w
o
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Chart 12.(continued). SUMMARY OF OPERATION ,
MISSION DAY 10/15/73

L.A. BASIN
GRID POSITION

LIDAR COORDINATES

TIME ON OFF X X REMARKS

1349 * 59 55

1350 * " [1}

1407 * 1] "

1408 * " "

1424 * " "

1425 * . “

1440 % . n (1]

1645 Arrived @ Lidar Base
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Mobile Lidar route map
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MISSION DAY - 10/16/73

Early morning conditions began with fog and low ceiling
causing limited visibility to exist throughout most of the
Los Angeles basin, A surface based inversion existed within
the central Los Angeles region and sloped upward toward the
coastline reaching a height of 177 meters at 0540. The tem-
perature profile obtained at the launch site also revealed a
surface inversion base, Some stratus and light haze and fog
persisted throughout the day. Radiosonde data for El1 Monte
at 1345 PDT showed a strong gradient at the inversion base at
307 meters with a corresponding reduction in moisture content
above that height.

Lidar operation began at approximately 12 noon near launch
site "A" in central Los Angeles. The remnants of the early
morning fog were evident in all the returns, with indications
that opacity of the haze was not sufficient to fully attenuate
all of the scattered energy. The characteristic boundary
separating the upper level dry air from the moist air beneath
the inversion was indicated in the raw data. The boundary
height corresponds closely with the inversion base reported

by the 1340 PDT El1 Monte radiosonde.

The route followed by the Lidar van from noon until 1530 PDT
closely parallels the San Gabriel Mountains. Some degree of
influence by terrain features was evidenced by a gradual .
height increase of the inversion boundary as the observation
point proceeded toward the mountains.
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Chart 13. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
' RUN 6 10/16/73
TIME LAUNCH SITE LAX EL MONTE LIDAR
Ib It ﬁPb DPt Ib It DPb DPt 32; Ib It DPb DPt MLH
0600 Sfc 600 Sfc 150 177 616 92 200 00 Sfc 649 167 = 289
0700 0.2 '
0800 0.8
0900 1.0
1000 1.0
1100 3 1.2
1200 177 677 177 238 1.5 . 275-375
1300 2.5 300-375
1400 3.0 307 557 307 359 275-375
1500 3.0
1600
NOTE I, Inversion base (meters)
I, Inversion top (meters) )
DPb Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles) o
MLH Mixing layer height (meters)



TIME

Chart 14. SUMMARY OF OPERATION

i

LIDAR
ON OFF

MISSION DAY 10/16/73

L.A. BASIN
GRID POSITION
COORDINATES

X

Y REMARKS

1040

1213

1220
1222
1228
1229
1235
1236
1240
1245
1248
1251
1252
1254
1258
1259
1302
1303
1304
1305
1340

1341
1342
1343
1348

1351

1352
1354
1356
1412

1417
1419
1427
1428
1431
1438
1439
1440
1443
1444

* ok % % ¥ X * ¥

* *-’(-)l-**!(-’(' * * % % % * ¥ * *

* ¥ % % * ¥ H H *

24

”
.ll
"
(1]
n

Left Lidar Base
59 Launch site "A" Downtown L.A,

68 North on Golden State Fwy. 5
North on Pasadena Fwy. 11 to
Ave. 57 offramp in Highland
Park.

’

70 North on Pasadena Fwy. 1l to
end of Freeway in Pasadena.



Chart 14 (continued). SUMMARY OF OPERATION _
MISSION DAY 10/16/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF . X X REMARKS
1530 * 50 70 '~ North on Arroyo Parkway, East
on Colorado Blvd. 60, to Foot-
hill Fwy. 210 to Buena Vista
offramp in Duarte.
1531 * ' " "
1532 * " "
1534 * " "
2330 Arrived @ Lidar Base
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MISSION DAY - 10/17/73

Early morning fog and stratus were blanketing all coastal
areas and as far inland as Burbank and central Los Angeles.
The 0500 PDT radiosonde records for both LAX and El Monte
show humidity values decreasing appreciably above 200 meters
indicating the wide spatial extent of the upper level mois-
ture layer. A low level, 77 meters, inversion base existed
near the coast but was surface based in E1 Monte and the
launch site in central Los Angeles., The typical temperature
inversion top was also present above the moisture layer at

- about 446 meters, rising to a height of 688 meters near the
mountains. .

The characteristic signal returns from a combination moisture
and pollution layer were evident in the Lidar data from 0930
to 1350 PDT., The base of this layer remained consistently
within the 300 to 500 meter altitude region from 0930 to ap-
proximately 1300 PDT, This base is indicated on the chart.
Following that time, the boundary appeared to dissipate or
became intermixed with the low level haze already present.
Penetration through this layer to drier air above was re-
vealed by the scattering discontinuity. The moisture profile
from the E1 Monte radiosonde record was seen to correspond
with the heights given here, Also at 1350 PDT, the energy
from the laser began dropping and resulted in what appeared
to be a decrease in the moisture gradient boundary. This sit-
uation was not remedied in time before two hours of data re-
cording had elapsed.
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Chart 15. COMPARISON OF LIDAR

MIXING LAYER HEIGHT WITH METEOROLCGICAL OBSERVATIONS

I Inversion top

(meters)

DPb Lower altitude of gradient change in dewpoint (meters)

DP, Upper altitude of gradient change in dewpoint (meters)

MLH

'Visibility at the surface (miles)
Mixing layer height (meters)

RUN 7 10/17/73

TIME LAUNCH SITE LAX EL MONTE LIDAR

Sfc

Ib It DPb DPt Ib It DPb DPt Vsb Ib It DPb DPt MLH

0600 - 77 446 168 308 0.1 Sfc 688 228 400
0700 2.0
0800 | Sfc 420 100 420 3.0
0900 3.0 350-500
1000 5.0 350-500
1100 100 300 100 300 5.0 400-475
1200 147 336 147 238 6.0 none none 300-400
1300 8.0 300-400
1400 8.0 300-400
1500 8.0 100-300
1600
NOTE Ib Inversion base (meters)



Chart 16. SUMMARY OF OPERATION .
MISSION DAY 10/17/73

L.A. BASIN
S GRID POSITION
LIDAR COORDINATES ‘
TIME ‘ON OFF X Y REMARKS

0715 Left Lidar Base
0930 24 59 Launch site "A" Downtown L.A,
0936 : -

0937
0939
0944
0946
0948
0951
0952
- 0956
0957
1000
1001 %* n n
1021

% % O % % F ¥ * * ¥ *

North on Long Beach Fwy. 7,
North on Atlantic to Santa Ana
Fwy. 5.

*
w
=
w
~!

1023
1024
1028
1031
1032
1032, * . " (1}
1113

* * F ¥ *

*
N
(o)}
w
-

South on Atlantic to Santa Ana
Fwy., South on Santa Ana Fwy.

to Willow in Long Beach.

1114
1115
1122
1128
1130
1131
1134
1135 * 1] “"

1149 ' 30 34 East on Willow to Walnut in
. Signal Hill,

* % % ok % * F

1153
1154
1158
1159
1200

* % F * *
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Chart 16 (continued). SUMMARY OF OPERATION ,
MISSION DAY 10/17/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES : .
TIME ON OFF X X REMARKS

30 34

1203
. 1206
1208
1211
1212
1215
1215 * [1] "
1304 36 32 East on Willow to Studebaker RAd.
South to Atherton in Long Beach
just West of 405 & 605 Freeways.

* % % * * ¥

*

1306 F 3 (1] [1]
1307 * " "
1310 * " "
1311 * (1] n '
1340 * - 45 38 North on San Gabriel River Fwy.
605, East on Artesia Fwy. 91 to
: Knott offramp in Buena Park.
1342 % (1] 1} )
1345 %* [1] n
1346 * " "
1351 * " "
1354 * [1} "
1t S T
East on Artesia Fwy. 91 to State
1414 * 56 39 College 250 in Anaheim,
1416 . L * ’." "
1444 * : 74 40 East on Riverside Fwy. 91 to
: ' Gypsum 2 miles West of Orange -
Riverside County Line.
1446
1447
1449
1452
1453
1456
1457
1458
1504
1509
1519
1525 * "n . n

* % % % % % % % o % ¥



Chart 16 (continued).

SUMMARY OF OPERATION

MISSION DAY 10/17/73

- 63

L.A. BASIN
GRID POSITION
, LIDAR COORDINATES
TIME ON OFF X X REMARKS
1551 * 74 40 On Move - Riverside Fwy.
1607 * " " Orange County line
1610 * " " Green River Rd.
1613 * " " Serfas Club Drive,
1615 * " " Lincoln Ave,
1617 * " [{] ’
2000 Arrived @ Lidar Base



g " J
A o o K
°. R, $
@ - 7 N o § 0.
iy § o .. . X
_"o_‘ 00 P acoIme 2ines Coamn Suntand SN 9 ,
- o o NJTerunas
' e, Reserveir
Dy »
X Sun Valley ° L} Crecents M1Wilson S AN ¢ 4B RLEL Resorverr °
i R Vardugo City L ™ mr San Gaberes Dam Mo 1
E Montrofy
o
~ .. 4 0 ‘"& 8
1 = 4 [ Reserveir
3 L BURBANK o g <
- o\ J e
e ~N 3 4 P Conron Dam
: . N A W\ i SIERRA
: - L No ‘Hellywood y ] MAQRE : BRADBURY
1 & G [+ MONROVIA ., § SRADB .
S3eres: XS 3 RTI senva wipm v
" o— LENDQL 2 i TSR f.\ € “21s )7 uz a—SLENDORAY
Qe ¥ S Universal City e o N 4 (. ARCADIA S, B ] i
Gy ) g [Eae s SAN e 4 = = 2
WL j JrRen Q¥ D MARINO_A 4 1~y
v 11 2 h i 4 |4 . -~ 4
s P s Y P I E e LIRWINDALE .
¢ g : . - N i i
et 1 ; ] i Pasg GABRIEL |- ore P cherter o f_
M T \s . o b o [+) 31 A cny ” BALDWIN
', West N P, I gk . f PARK oilia
. LG \ M ® . ] o 3 ) =Y \HK_
d 2 R
Westwood(s s w3 .LOS Y *’ VI ) = / , G-
AN 7 - TANGEL TONTEREY 5 / )
(3 q e 3 @ ~PARK 58& MONTE Bas; 3
: ' \ H Yy : R K
g (. 0930¥... 2 3 b F ovnma.:
- . | (60] - N K K
. — e . 4 3
‘P e =, H - ngeies % @ Chayton “pLA PUENTE 4
A\ A L ] N 20 U5 1021 k. MonresEy ) TN & WALNUT,
ary M wl : ° ¥ “ \,\ .
‘ . 4 0E}RNO~ % RCE . cunas ] L T
4 2 N W s 3 o
/ . Hi um}u.c" el 9 i »"uﬂ Row
: — ™ N e . b ht
el = S S | eaek e OELL, Y YA \VHITTER & e
; p |13 -‘ GARDEN SEVERA NS A h
N H A
\ B 1. ATiaewon SR T ccuogly ’ A% P
e . L W) 7 .| it 8 e
2, ) B R oL N gy [ o = e = e = o S NCE G
4 3 o warreg  3Y8 K 654 e NG RA
s . Lannox AR e : \ °°o,°n° M"‘i\ Ounda .
B Aol - e
P I I s \ " vdwoop 3 o %o BREA
\o L T amoret | i f o LA R\'® g
£L secunpo\ "\ s NI E Y Iga0A @ . <
iy ' - ..
N .- N\ {LAWNDALE E_-/-: compion zfgf W K, s Wy 3 Y
WANHATTAN BEACH! A a1 T - \ #ira A AT i ER
) = 80 e ]\ | J d rr— ot
) ; ® ! . i A B \N?}m L~ BUENAR HEaogd
HERMOSA BEACH i ¢ J a e 1406
i [ v 9 . i JCERRY
B N B LT A LAKEWOO! 3 w]l1340 W
3 Py 4 el Domuyun - I HEIM e 4
REDONDO BEACH W~ . TORRANCE - B el | == » Ny, _. :
fed - AT OCYPR )
: ® < || RN i ] ]
Y g o d N J R vILL
g H N e RIS W .
N 4 05 ALANITOS 7 “Tabh M [}
PaLOs VEROES ESTATESC oy g 1111 [olena H WTON ] . & “orance
a HILLS oo . ; y ALy
Rt ' s ) R | ) } % candEnjsROVE. - \
' o = ) ;- < b N|S
e ROLLING \ &7 2 CH :
B Sl ] af - /\// )0 SI'EA ::}m:“ ; 4.
4 3 = \ \ WESTM
phaly y Barber Lity 31 st
Portuguese \ ¥/ hach
Pt \,/(\g// \ p NA usnl
’\ s taide ® N "
H lr#‘
- 3
D
|
3
HUNTINGTON'NL., A
BEACH i
. F

Figure 20.

Mobile Lidar route map
Mission day 10/17/73

64




600

500}

Height, meters (a.g.l.)

100

\ = f “MONTE,, = 7 e H 5]
! INA
& y 4 et
o y H o
R P y H 52 —
[0) P ~J 58& IIONTEB" @ s
< [ 3 A owiinde & &
.. | 60 >
- . 4 s )
Angeies % Clayton o S
b R v ; 5 4 ~ A PUENTE
‘.'l.' by ey 1021 TEBEL J S TN AT o Diamond Bar
H 4 . s £} s J
R I e cE . N | N N, r
s «
Joonnoncog o) ok AT WO =) [5) 4 & = .
R "~ [HONTINGIONG -~ ., & Rowlena - /
R : [-l, PARK YT BELL G g -\“ ) WHITTIER b :‘o o
o : b % ‘ "GARDE VERR N ° X L|
INGLEWOOD ': ae A1) Walnd P _‘s(;OAurE'i\nC iy 5 g o, um::_a“:“ 7 E ) ] i
o & oY, SN\ D . % L
y - - -
S e/ sanTa el c o ———— RANGE CO.
Laneer © e A PRINGS g 7 \\
B 7 7 o
s 5
I T 4 R X H - areal L. ‘
. mvmonu:i g : . +1 1 - o
. s o }— - E- N 72 . < Cartton
: oN % i
\uwms 3 14 A N ) o YORBA LINDA
\ N , N oY ¥ ;
. 7 CanoNal 0 . as T . i daron opdl 1
' : ~ T i
® ! H l‘{ - wew 1 o=
; 1406 =
: v -
i Oomiguer 340
EACH e & " o \ : :..
s < OCYPRESS " [
b3 O\ 4™ Jd. Sl ! w | ¢
[ o 4 s\
b, o ! ) » &l NG e - VILLA PARK
/S ESTATES 7 Sion AEACRNTOS b :
ROLLING 55 :
0 hiLLS F 1111 SHLL 3 sn}urén\ Y o
ESTATES " o Rotemaor o . £t Modens
A 3 . 4 P . N p "
T/ ROLLING ONG BEACH
. T HILLSo i \@ A, E‘. - ‘ '
< : .
: j i A" 24y WESTM
Portuquess N 1 nrpar )
P id M‘. 3 €
2 3, " 2 Q
> " N. fuide

Figure 21. Mixing layer height along observational route
Mission day 10/17/73

65



MISSION DAY - 10/18/73

Weather conditions for Los Angeles and vicinity were uni-
form throughout the basin for ground temperature, humidity
and winds. Some early morning haze was indicated near the
coast, and skies contained some upper level clouds during
the morning and late afternoon.

Radiosonde data for both LAX and. E1 Monte showed a surface
based inversion at 0530 PDT. Higher ground temperatures at
midday contributed to an altitude increase in the inversion
base by 68 meters along the coast, but created a near-adia-
batic condition in the interior regions. Very light surface
winds, less than 5 knots, prevented any maintenance of the
inversion condition by the cooler marine layer. The LAX
radiosonde data at 1130 PDT recorded the inversion top at
approximately 570 meters, only slightly higher than the pre-
vious sounding, .

The Lidar backscatter profiles all appeared to undergo
measurable attenuation, as encountered in a fog or water/
haze atmosphere. Detected near ground level at the launch
site was the existence of echoes indicative of stratification
similar to trapping at the inversion base. It is likely that
the inversion base was above ground for that morning, but

was not within the temperature resolution limits for the
radiosonde. The echoes returned from this region began fluc-
tuating in altitude after 1000 PDT, becoming weaker and dis-
appearing altogether after 12 noon.

The significance of the upper level data does not appear
directly related to the temperature structure but rather to
a discontinuity between air masses. Some fallof in moisture
concentration at this level was found in the radiosonde pro-
files. However, the existence of significant attenuation
that appeared in the backscatter returns is cause to suspect
a combination of moisture and absoirbing mechanisms that
could have been distributed beneath the inversion top.

On the return to the launch site at about 1135 PDT, an ele-
vated layer between 205 and 377 meters (a.g.l.) was again
detected. Moving -eastward to La Mirada, discontinuties still
appeared from this altitude although no definitive indication

of moisture or temperature inversion could be found.
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Chart 17.

COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 8 10/18/73

TIME LAUNCH SITE LAX EL MONTE LIDAR

Ib It DPb DPt Ib It DPb DPt 3§§ Ib It DPb DPt MLLH
0600 Sfc 348 68 110 4 Sfc 469 54 109
Q700 Incomplete 4
0800 10 350-600
0900 8 475-550
1000 8 475-550
1100 8 425-500
1200 68 568 none 7 none none 250-475
1300 10 300-375
1400 10 300-375
1500 20
1600
NOTE I,  Inversion base (meters)

I, 1Inversion top (meters)

DP, Lower altitude of gradient change in dewpoint (meters)

DPt Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH

Mixing layer height (meters)



Chart 18. SUMMARY 'OF OPERATION - _
MISSION DAY 10/18/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES A
TIME ON OFF X Y , REMARKS

0700 Left Lidar Base, ,
0802 31 47 Launch Site "J" Downey.
0826 , :

0828
0833
0836
0837
0845
0846
0853
0854
0855 _
0857 * " "

0915 " " Launch .

0937 * 28 36 South on Long Beach Fwy. 7,
South on Long Beach Blvd. to
Carson in North Long Beach,

* % ¥ % ¥ N F ¥ ¥ ¥

0938 * " (L}
0941 * " 1]
0942 . * (1] n
0945. * . " "
0946 . % " "
09491 * " 1]
1006 * 29 38 East on Carson, North on Orange
' to San Antonio Drive, '

1007 N * " L1 . -
1009 * n " .
1035 South on Orange to Ocean, East
to Cherry. ‘

*
w
O
N
e

1036 -
1037
1040
1041
1047
1050
1051 :
1052 " * [1} n
1055 |

1056 %* " 1"
1059 . * o "

% % F ¥ % * %

*
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Chart 18 (continued). SUMMARY OF OPERATION ,
' - MISSION DAY 10/18/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS

1136
1137
1138
1139
1143
1144
1147
1148
1151
1152
1153
1154 * 1] " )

1225 44 46 Imperial Hwy. in La Mirada
1226 "
1231
1232
1233
1240
1241
1247
1249
1250
lzsl/ * . " [1]
1322

31 47 Return to Launch Site,

* % o o % % * % ¥ * ¥

* % % F % ¥ * % * *

*
>
(V)
ul
=

Whittier Blvd., 72 & Colima R4,
N 8. '

1324
1325
1353
1355
1356 '
135\7 * " 0"
1425

55 La Puente.

* ¥ ¥ * *
9]
N

»
wn
w
(o)}
w

In West Covina, San Bernardino
Fwy. & Hwy. 39. .
1426 * " "
1428 * " "
1429 * " "
1437 * " "
1438 * - "
1439 * " Lo
1440 * " "
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MISSION DAY - 10/24/73

The early morning meteorological conditions at the launch
site revealed a surface based inversion topped by a second
inversion base at approximately 520 meters. This temperature
structure was significantly different compared to the LAX
0532 PDT radiosonde data or the El Monte 0656 PDT data. A
significant amount of moisture was detected in all cases to
altitudes in excess of 800 meters. Wind directions changed
along the coast and inland between morning and afternoon
hours, adding ground level moisture and maintaining some
haze and obscured visibility. A well developed inversion
also appeared in the afternoon (1130 PDT) LAX sounding, with
a base at 138 meters and top at 558 meters (a.g.l.).

The early morning (0828 PDT) Lidar data revealed remnants of
the multiple inversion base. Scattering appeared randomly
distributed between the 503 meter level and 777 meter level.
Throughout the next three hours, the indicated significant
levels drop in altitude in agreement to what was observed in
the radiosonde profiles.

The Lidar returns from 1114 to almost 12 noon, were consis-
tently layered between 475 and 560 meters (a.g.l.) indicating
a strong trapping condition for any partlculates. This level,
when corrected for regional differences in altitude, corre-
sponded to the reported temperature inversion base.
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Chart

19, COMPARISON OF LIDAR

RUN 10 10/24/73

MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

TIME LAUNCH SITE LAaX EL, MONTE LIDAR
, 1, Do, DP_ |I I, DB DP_ e |1 I DB DB MLH
0600 796 1129 796 949 15 Sfc 4081167 g3, 1167
0700 Sfc 170 12
0800 Incomplete 12 - 400-800
0900 12 500-600
1000 12 400-600
1100 8 450-575
1200 138 558 none 10 350-550
1300 12 " 350-475
1400 12 554 749 554 609
1500 30
1600
-

NOTE I, Inversion base (meters)

I, 1Inversion top (meters) .

DPb Lower altitude of gradient change in dewpoint (meters)

DP, Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 20. SUMMARY OF OPERATION - _
MISSION DAY 10/24/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES _
TIME ON OFF X Y REMARKS

0700 Left Lidar Base

0800 31 47 Launch Site "J" Downey.
0829 :
0836
0837
0840
0842
0847
- 0852
0856
085'7‘ 5 (1} "

0900 " " Launch
0929 34 Long Beach
0931
0932 * " n
0940
0943
0946 * [1] (1]

0956 29 " Signal Hill
0958
1000
1003
1004
1006
1007
1010
1011 * " "
1032

* * ¥ * ¥ ¥ % *

%
N
[¢)]

*

* %

* % % % % ¥ * *

*
w
~
w
@©

Hawaiian Gardens, 605 Fwy. &
Carson.

*

1034
1036
1038
. 1039 * " n
1042
1046
1047
1050
1051 .
1052 * " 1)

* *

* % % % *
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Chart 20 (continued). SUMMARY OF OPERATION .
MISSION DAY 10/24/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES _
TIME ON OFF X X ' REMARKS

1114
1117
1119
1123
1125
1128
1129
1132 ) * " "
1207 47 44 La Mirada
1210 : »

- 1211
1214
1216
1220
1222
1226
1232
1233
1234 - " "
1255

45 40 Buena Park, Artesia Fwy. & Knott

* % % * ¥ ¥ ¥

* % % % % % ok % % ¥

*
o
[8;]
wn
(@)

East Whittier, Whittier Blvd.
72 & Colima N 8,

1257
1300
1305
1308
1310
1312
1315
1317
1318 ] &« (1 "

% % Ok % o ¥ % ¥
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MISSION DAY - 10/25/73

Haze and light fog for the morning of the 25th were found
along the coastal areas; however, visibility conditions in-
land toward Burbank and central Los Angeles were 10 miles or
better. Skies were clear, and some haze or obscuration de-
veloped over most of the Los Angeles basin for the remainder
of the day. -

Both LAX and El1 Monte radiosonde records indicated a surface
based inversion with a top above 900 meters (a.g.l.). The
1130 PDT release at LAX showed that surface heating had now
raised the base slightly to 147 meters with a second weaker
base existing near 357 meters,

Lidar returns for the morning all indicated the presence of
haze with scattering and attenuation extending from 183 to
625 meters (a.g.l.). Beginning at the launch site at 0743
PDT, the typical air mass discontinuity was detected just
above the local inversion height, or 350 meters. Time sepa-
ration between radiosonde releases prevented any meaningful
‘comparison. However, the temperature profile obtained with
the release from the 7th and Alameda launch site, at 0641
PDT, showed the possibility of a second level inversion base
developed at around 300 meters. The existence of this second
inversion base was revealed in the 1130 PDT release from LAX.,

Lidar observations from points west and north from the down-
town launch site indicated height variations of the mixing
layer depth. No significant echoes were received from the
vicinity of the lower inversion base at 147 meters.
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Chart 21. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 11 10/25/73 |

TIME LAUNCH SITE LAX EL MONTE LIDAR

1, I, DP_ DR I, I, Dp,  DP_ ‘Ség 1, I, DP_ DP, MLH
0600 isfc 800 280 310 |Sfc 1016 397 497 0.2 |Sfc 588 none
0700 0.5 550-625
0800 0.5 525-575
0900 0.8 300-400
1000 none none ' 2.0 300-400
1100 3. 400-500
1200 3§3; §82 357 467 3.0 Equipment Failure | 350-400
1300 3.0 300-375
1400 8.0 350-450
1500 8.0
1600 8.0
NOTE I,  Inversion base (meters)

I, 1Inversion top (meters)

DP,, Lower altitude of gradient change in dewpoint (meters)

DP, Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 22. SUMMARY OF OPERATION ,
MISSION DAY 10/25/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES A
TIME ON OFF - X Y REMARKS

0740 24 59 Launch site "A" Downtown L.,A,
0744 n " . .
0745
0748
0750
0752
0754 * " "
0808 " n
0810
0813
0820
0821 & " "
0849 * 27 50 " South Gate
0853 " [1]
0855 . X * " "
0858 1} "
0900
0902
0905
0906
0908
0909 * " (1]
0957 10 59 Santa Monica Fwy. & La Cienega,
North of Culver City.

* % % F F

* % * %

*

* * % % * %

%*

0959 * n "
0961 * " n

1004 * . " (]

1007 * " "

1008 - * " " - .

1023 * 6 61 W. Los Angeles

1025 * .o "

1026 * " "

1030 * " "

1034 * " "

1035 * " "

1043 * 1] L1

1046 * " z |

1149 * . 18 65 Hollywood Fwy. & Normandie, L.A.
1152 % 1] " _

1153 * 1] "

80



Chart 22 (continued). SUMMARY OF OPERATION

TIME

LIDAR
ON OFF

L.A.

X

BASIN
GRID POSITION
COORDINATES

X

MISSION DAY 10/25/73

REMARKS

1158
1201
1202

1206
1210

1214
1216
1217
1243
1246
1247
1250
1253
1254
1314

1318
1321
1404

1407
1408

1411

1415
1417
1419
1421
1423

1424
1425

1426
1630

* %

* & * *

*

* % ¥ * *

* * ¥

18

19

65

- 81

Griffith Park'

Eagle Rock, Ventura Fwy. &
Verdugo. '

Two miles Southwest of Univer-
sal City.

Arrived @ Lidar Base
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MISSION DAY - 10/26/73

On the morning of the 26th, ground fog and haze existed until
approximately 0900 PDT, Discontinuities in the Lidar back-
scatter indicated a horizontal layering at approximately 250-
350 meters altitude. Radiosonde data from the early morning
release (0539 PDT) revealed a fairly uniform moisture profile
extending to above 610 meters. In existence at this time was
an elevated inversion with base and top of 318 meters and 787
meters respectively. The backscatter data revealed the haze
extended to just below the inversion base altitude.

The 1130 radiosonde data revealed ground and air temperatures
increased along with an influx of moist air from the coast.
The marine layer was observed to progressively get shallower
during the morning, and was characterized by a lowering of
the inversion base to 257 meters. This was accompanied by a
subsequent lowering of the top to 379 meters. A reduced
temperature gradient was also noted which could account for
the slightly greater altitude dispersion in Lidar backscat-
ter. Backscatter from this altitude fluctuated over a 76
meter range, indicating only minor variability with distance
or time.

After 1330 PDT, when the Lidar van was in North Long Beach,
Lidar signals decreased in both magnitude and position of in-
dicated mixing depth. This change in signal strength may
have been in part due to an increase in observed low level
haze, an additional attenuating mechanism., Nevertheless, a
downward shift was noted for the upper limit of scatterlng by
any layers present.
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Chart COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
| RUN 12 10/26/73
TIME LAUNCH SITE ' LaXx EL MONTE LIDAR
1, I, bpp, DP_ |I, I, DB DP_ e | I I DB DP MLH
0600 318 787 629 787 2,5 278 737 249 347
0700 .
0800 {110 370 110 750 1.5
0900 2.5 250-350
1000 2.5 250-300
1100 . 225-300
1200 257 379 257 379 2,5 ' 200-250
1300 . none 298 329 200-300
1400 3.0 200-250
1500 3.0 200-250
1600 |
NOTE I,  Inversion base (meters)
I, Inversion top (meters)
DP, Lower altitude of gradient change in dewpoint (meters)
DP, Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)



Chart 24, SUMMARY OF OPERATION
MISSION DAY 10/26/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES , .
TIME ON OFF X Y REMARKS

0730 ’ Left Lidar Base
0850 . 24 59 Launch site "A" Downtown L.A.
0902 " :

0905
0906
0909
0913
0917
0927
0935 :
0936 ) * " n
0944
0950
0952
0957
0959 o o* " "

1000 " " Launch - Lidar left Site
1026 :
1034
1039
1040
1045 . * (1] "

1108 - Culver City, La Cienega &
1115 * " " Slauson.

1116
1119
1120
1124
1125
1126 * " "
1130 :
1131
1133
1134 .
1135 v * (1} n
1222
1226 * "

1227 * ) " "
1231 % ) 1] n
1232 * " n

* % * * * % % % % ¥ ¥ F

* % F o

*
[
=
(8]
>

¥ % % * *

* % * *

. Long Beach

%
[\V]
@

=W
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Chart 24 (continued). SUMMARY OF OPERATION .
’ MISSION DAY 10/26/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS

1304 * 28 39 North Long Beach, Atlantic &
South.
1311
1312
1316
1320
1321
1322 * " "
1335 * 29 40 N. Long Beach
1335 * 1 1]
1338 * " ”"n
1339 * (1] "
1343 ) %* . n n
1346 . * " "
1347 % " [1]
1348 . * " " _
1435 * 46 51 E. Whittier
1436 '
1441
1442 * 1] "
1444
1448
1450 .
1454
1455
1458
1501
1502
150 3 * n "
1527 ‘ 49 46 La Habra, Imperial & Beach Blvd.
1528 : A
1530
1531
1535
1539
1540
1542
1553
1555
1558
1560 * ' " ‘
1845 : Arrived @ Lidar Base,
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* *

¥ % % % % o ¥ %
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Figure 29. Mixing layer height along observational route
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MISSION DAY - 10/27/73

The meteorological conditions for the 27th and during the
next three days, were typical for those encountered during a
foehn flow or Southern California Santa Ana. Early morning
temperatures were in the middle 50's throughout the basin but
climbed quickly to the 90's just a short distance inland from
the coast. Humidity values also decreased markedly before
midday reaching 13% even in Long Beach, Radiosonde data from
0548 PDT indicated the presence of a ground-based or near-
surface inversion base with top of around 467 meters (a.g.l.).
A strong humidity gradient was present just above the surface
with exceptionally dry air noted above 104 meters. This

level of dry air remained practically unchanged throughout
the day. The late morning temperature profile showed a re-
versal of the temperature structure to near neutral condition,

Lidar returns for the entire day revealed a characteristic
signature typical for an atmosphere having a low optical ex-
tinction. All returns prior to 12 noon indicated the pres-
ence of a low level. (60 meters) inversion. The magnitude of
the gradient indicated by this trapping increased through the
morning reaching a maximum between 1030 and 1100 PDT. This
condition was manifested in the Lidar raw data traces by
backscatter intensity fluctuations increasing from 20 to 40%
within the inversion altitude. Also apparent from the raw
data signals was the existence of elevated scattering layers
at approximately 549 and 850 meters (a.g.l.). These signals
were transitory in nature, lasting only minutes each time,
and were indicative of aerosols trapped within the boundary
flows of upper level winds. The maximum mixing depth in the
plot for the 27th was also indicative of the upper level
reached by convected aerosols, and may not represent a true
thermal boundary. The lower scattering levels (less than 76
meters) represent the actual inversion interface.

Other features of the Lidar data show only minor altitude
differences of the scatter levels with distance, indicating a
fairly uniform spatial flow or subsidence within the L.A,
basin, _
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Chart 25. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 13 10/27/73

TIME LAUNCH SITE LAX EL MONTE LIDAR
r, I, Dpp, Dp_ | I, I, DB, DP_ o€ |1 1 DB, DP_ MLH
0600 |sfc 570 Sfc 90 Sfc 467 Sfc 104 4.0 Equipment Failure
0700 4,0
0800 4,0 475-750
0900 8.0 475-650
1000 14.0 700-850
1100 14.0 500-650
1200 none Sfc 113 6.0 500-600
1300 8.0
1400 8.0
1500 20.0
1600
NOTE I, Inversion base (meters)
I, Inversion top (meters)
DPb Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)



‘Chart 26. SUMMARY OF OPERATION .
MISSION DAY 10/27/73

L.A. BASIN
GRID POSITION .
" LIDAR COORDINATES |
TIME ON OFF X Y | . REMARKS

0700 Left Lidar Base

24 59 Launch site "A" Downtown L.A.
0’758 * . [1] N [1] i
0801 (1] n
0804
0813 * . " ) ",
0824 ”n n
0826
0828
0830
0836
0838 * 1] H
0843
0846 * n n
0847 . * 1] [1]
0852
0854
0855
0856
0857
0858
0859 * 1] "
0900 " " Launch
0928 15 57 Los Angeles
0930
0931
0932
0933
0934
0938
0939
0941
0943
0944
0946
0947
0948 - * " 1]
1029

*

" n

*

% % & * F

*

* % % ¥ * *

% & ¥ % ¥ o ¥ ¥ F ¥ F * *

*
w
N
wn
o

Downey, Long Beach Fwy. &
Firestone.

1033 * " "

1034 * (1] ) "

1035 * " "



Chart 26 (continued). SUMMARY OF OPERATION
MISSION DAY 10/27/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF : X X REMARKS

32 50

1037
1038
1040
1041
1044
1046
lo4s
1049
1050
1052 * 1] _ [1]
1145 * 32 39 Lakewood
© 1147 :
1149 - " " _
1216 217 30 Long Beach Harbor -
1220
1225
1228
1229
1232
1234
1236 ,
E 1237 : * n ) 1]
1345 ' Arrived @ Lidar Base.

* % & % % * ¥ * *

*

* % & % F ¥ * *
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MISSION DAY - 10/29/73

The conditions supporting a foehn flow were not as prevalent
as for the 27th; however, the presence of low humidity values
throughout the entire basin was indicative of the presence of
dry air. The 0530 PST radiosonde profile for LAX and El
Monte indicated a surface inversion with tops around 600 me-
ters (a.g.l.) near the coast and mountains. The presence of
very dry air near 90 meters (a.g.l.) at LAX indicated a
strong gradient condition separating the boundary of the ma-
rine layer.

The temperature profile from the 1130 PST LAX radiosonde
showed existence of an elevated inversion beginning at ap-
proximately 348 meters (a.g.l.) with near neutral conditions
existing below that point.

Very detailed structures shown in the Lidar signatures were
received for this day, indicative of particulate or air mass
turbulence to heights of 732 meters (a.g.l.). The early
morning (0740 PST) data indicated the presence of a possible
thermal inversion near 82 meters (a.g.l.). This layer, or
interface, remained at approximately the same altitude until
the conclusion of the Lidar operation at 1318 PST. The upper
boundary of high scattering changed from the 823 meters
(a.g.l.) at 0742 PST to 500 meters (a.g.l.) at 1318 PST.
Since near neutral lapse conditions prevailed over most of
the day, mechanical turbulence may be responsible for the in-
sertion of particulates at the upper boundary. This bound-
ary was also marked by a weak temperature inversion which
existed between 348 meters and 625 meters in the L.A, basin.
Fluctuations in the height of this upper boundary were ob-
served in the Lidar data. However, it was difficult to find
reasons for this behavior through comparisons with either
time or distance traveled.
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.Chart 27.

COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 14 10/29/73

TIME LAUNCH SITE LAX EL, MONTE LIDAR
Ib It DPb DPt Ib It DPb DPt 3§g Ib It DP$ DPt MLH
0600 |sfc 780 Sfc 170 Sfc 168 Sfc 83 20 Sfc 518 Sfc 30
0700 ' 20 700-900
0800 12 700-900
0900 6 500-650
1000 6 '550-700
1100 8 -500-650
1200 348 629 Sfc . 98 8 500-650
1300 8 none none 500-650
1400 8
1500 10
1600
NOTE I,  Inversion base (meters)
I, Inversion top (meters)
’DPb Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)



Chart 28. SUMMARY OF OPERATION .
MISSION DAY 10/29/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES '
TIME ON OFF X Y REMARKS

0630 Left Lidar Base

0725 31 47 Launch Site "J" Downey
0743 : ‘
0745
- 0747
0750
0751
0754 _
0756 * " "
0801
0805
0806
0810
0811
0815
0816
0819
0825
0826
0827
0828 * " 1]

0830 " " Launch
0848- 20 47 Los Angeles
0851 n "

0852
0854
0855 * 0" "
0901 "
0903
0904
0905 % . n [

0930 22 59 Los Angeles
0931
0932
0937
09 38 % u n
0941
0944
0945
0949
0954
0955

* % % ¥ ¥ *

* F % % % % % o ¥ * *

* F % ¥

*

*

*

% ¥ o

* % F % * *
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Chart 28 (continued). SUMMARY OF OPERATION :
' MISSION DAY 10/29/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS

0958 * 22 59

1000 * " "

1001 ) * . n . [}

1037 25 66 North of Elysian Park on San
Fernando Drive.

*

1041
1043
1044
1045
1046 ‘ * (1} n
1052
1055 :
1056 * L1 "
1104
1107
1108
1113
1115
1116 * " "
1135 A

1137
1139
1144
1147 '
1148 * L] L]
1155 ‘
1200
1205
1210
1213 ’
1214 * " " _
1236 39 63 Rosemead; San Bernardino Fwy.
1243 " " " .& Rosemead Elvd.
1244
1247 :
1248 % n "
1251 :
1254
1256
1302
1304
1306

* * ¥ ¥

*

* & F % % * * * % ¥ * Ok * F ¥

* % % %

* % % F * ¥



Chart 28 (continued). SUMMARY OF OPERATION ,
MISSION DAY 10/29/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS
1308 * 39 63
1311 * (1] "
1313 * [1] 11"
1315 * " 1"l
1317 * [ #
1318 %* 1] 1l
1319 - * " " .
1545 Arrived @ Lidar Base
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MISSION DAY - 10/30/73 '

Ground level meteorological conditions for the 30th were sim-
ilar to the previous two days except that stronger low level
winds from the southeast were present, A surface inversion
was reported at 0550 PST with tops at 287 meters (a.g.l.) ex-
tending to 347 meters (a.g.l.) in the eastern section of the
Los Angeles basin., Daytime temperatures increased on the
ground, changing the stable conditions to superadiabatic
around noon. Again, a significant gradient in moisture con-
centration at less than 30 meters (a.g.l.) was indicated in
all radiosonde releases for the day, with extreme dryness
aloft.

The conditions indicating turbulent mixing aloft were mani-
fested in the Lidar returns by the random scattering occur-
ring at extremely high altitudes (732-1200 metefs). Detec-
tion of the lower thermal inversion was again evident in the
early morning returns. Some degree of layer breakup was
noted here before noon. The conditions of stronger ground
level winds together with vertical convection could probably
destroy any structure features. Numerous random echoes from
transient layers were also noted existing in the raw Lidar
data. Although an upper level was detected, this mixing
layer was more indicative of the buildup of turbulent layer.
The unicque characteristic of the Lidar signature signifying
this was evident in the extinction or slope of the return
versus range,
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Chart 29, COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 15 10/30/73
TIME LAUNCH SITE LAX EL. MONTE LIDAR
)Ib It DPb DPt Ib It DPb DPt 32; Ib It DPb DPt MLH
0600 |}Sfc 80 Sfc 80 Sfc 287 none - 10 Sfc 347 Sfc 30
0700 6 1000-1100
03800 6 1100-1200
0900 8 700-875
1000 6 500-700
1100 5 600-900
1200 none . none 7
1300 12
1400 14
1500 20
1600
NOTE I, Inversion base (meters)
I, Inversien top (meters)
DP, .Lower altitude of gradient change in dewpoint (meters)
DP, Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH

Mixing layer height (meters)



Chart 30. SUMMARY OF OPERATION .
MISSION DAY 10/30/73

L.A. BASIN
, GRID POSITION
LIDAR COORDINATES ,
TIME ON OFF X Y REMARKS

0630 Left Lidar Base

0731 31 47 Launch Site "“J" Downey
0733 '
0735
0738
0741
0742 > " n
0748
0750
0751
0754
0755
0758
0800 E 3 [1] "
0813
0814
0818
0819
0820
0822
0823
0826
0827
0828
0829 * n [1]

0830 " " Launch

0933 45 44 La Mirada, Rosecrans & La Mirada
0937
0938 -
0940
0946
0947
0949
0951
0952 . * n (1]
1025

* ok o ok oF

* % % % *

% % %k ¥ % % X % ¥ *

% ¥ % % % ¥ F %

- North Long Beach, Long Beach
Fwy. & Del Amo.

*
N
(o))
w
(00}

1026
1028
1030
1033
1034

* * * ¥ %
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Chart 30 (continued). SUMMARY OF OPERATION ,
MISSION DAY 10/30/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X ' REMARKS

1035 * 26 38
1036 * " "
1038 * n "
1042 * [1] n
1044 :

1045 * ‘ - " "
1047
1049
1052
1053
1054
1056
1058
1100
1102
1103
1105 * " 1] . ‘

1655 . Arrived @ Lidar Base

*

* % ok ¥ ¥ ¥ % % * %
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MISSION DAY - 10/31/73

The effects of the previous three days of Santa Ana conditions
may have contributed to the good visibility and low haze re-
ported on the morning of the 31lst. Wind components above 305
meters, however, indicated convergence of air from the north
and northwest directions as detected by the 1130 PST radio-
sonde from LAX. This represents a reversal from the previous
day's soundings.

A ground-based inversion existed during the morning hours but
moved upward to 77 meters along the coastal regions before
noon. Higher surface temperatures inland may have contributed
to the high inversion base altitude of 628 meters over El
Monte at 1335 PST. Surface winds over most of the Los Angeles

basin returned to a typical sea breeze condition after 12
noon,

Lidar returns from the 7th and Alameda location, indicated

the presence of layered aerosol structure at approximately

the height of the reported inversion base. Records later that
morning, from observation points due west, showed a gradual
disappearance of echoes from this altitude. Considerable lay-
ering was evident throughout the region from 200 through 450
meters, Many of the signal echoes were transitory in nature.

The slope of the inversion base, lying between LAX and El
Monte, could well have occurred within the altitude region
being detected by the Lidar. Some indications from wind data
as well revealed wind shears within the region between 305
and 457 meters (a.g.l.). A likely mechanism could be that
the residual pollution was trapped by wind shears.
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31. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

Chart
RUN 16 10/31/73
TIME LAUNCH SI1ITE LAX ELL, MONTE ~ LIDAR
: . Sfc
Ib It 'pr DPt Ib It DPb DPt Vsb Ib It DPb DPt MLH
0600 Sfc 397 none 15 Sfc . 384 Sfc 42
0700 none 14 '
0800 12 350-475
0900 12 350-475
1000 10 300-450
1100 10 400-500
1200 77 357/568 98 150 10
1300 ' 10 628 _829 none
1400 10
1500 10
1600
NOTE

Ib Inversion base (meters)

I Inversion top

Vsb
MLH

(meters)

Mixing layer height (meters)

p Lower altitude of gradient change in dewpoint (meters)
+ Upper altitude of gradient change in dewpoint (meters)
Visibility at the surface (miles)



TIME

Chart 32.

LIDAR
ON OFF

SUMMARY OF OPERATION

MISSION DAY 10/31/73

L.A. BASIN
GRID POSITION
COORDINATES

X

Y REMARKS

0630

0745 -

0800
0802
0804
0807
0808
081l
0814
0815
0817
0819
0820
0821
0823
0825
0827
0830
0831
0835

0854
0856

0858
0901
0902
0904
0906

0908.

0912
0917
0918
0940

0942
0944
0948
0952
0956
0959
1001
1004
1005

% % ok % % % % % % ¥ ¥ % ¥ ¥ ¥ *

* * % ¥ ¥ * * * * %

* % * * ¥ ¥ * %

24

(1]

Left Lidar Base
59 Arrived @ Launch site "a"
Downtown L,A,

" . Launch

Leave site "a"
60 Los Angeles

56 Mar Vista, Venice Blvd. &
Centinela.



Chart 32 (continued). SUMMARY OF OPERATION .
MISSION DAY 10/31/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES ‘
TIME ON OFF X Y REMARKS

1008
1010
1012
1015
1016 * " (7]

1044 " 53
1045 " n

1047
1049
1053
1055
1056 * . " .

1315 . Arrived @ Lidar Base

5 56

" . n

* % * %

* % % % ¥ %
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MISSION DAY - 11/1/73

Weather conditions were fairly uniform throughout most of the
Los Angeles basin for the entire day. The restrictions in
visibility due to haze, and some early morning fog, did not
clear in late afternoon. Partly cloudy skies kept ground
temperatures in the mid 50's during the day.

The inversion base which existed at 0540 PST was well above
the surface (446 meters) over LAX, but was reported on the
surface near El Monte. The 1220 PST sounding at LAX showed
the base had risen to 668 meters (a.g.l.), at which point the
temperature increased 4°C over the next 774 meters.

Similar conditions prevailed over the central region near

El Monte. The 1330 PST radiosonde record showed the inver--
sion base at 740 meters (a.g.l.) with nearly isothermal con-
ditions (¥ 1°C) up to an altitude of 1377 meters (a.g.l.).

A similar lapse rate was measured at the 7th and Alameda
launch site at 0530 PST. The weak temperature gradient con-
ditions over both locations would offer only minimal trapping
effects to surface generated effluents,

A predominant characteristic of the Lidar backscatter for
that day was the minimum signal attenuation throughout the
altitude range of 762 meters. No thermally created layering
was at all detectable beneath 365 meters from 0730 until 1200
PST. Following that time, a recurring echo from about 46
meters (a.g.l.) signifies the existence of a thermal struc-
ture not indicated from radiosonde profiles.

Within the region from 640 to 732 meters (a.g.l.), light
turbidity was found to occur on an intermittent basis. The
temporal and spatial randomness of backscatter within this
region is evident from the accompanying chart,
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. Chart 33. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
| | RUN 17 11/1/73
TIME LAUNCH SITE | LAX | EL MONTE LIDAR
r, 1, bop, DP_ |I, 1, Dp_ DP_ SE° |1 I DR, DR, MLH
0600 |510 610 510 610 446 668 357 446 3 Sfc 448 158 448
0700 3 600-850
0800 2 600-750
0900 2 550-800
1000 3 650-750
1100 4
1200 668 1442 . 668 818 5
1300 ' 7 740 920 408 740
1400 8
1500 8
1600
NOTE I Inversion base (meters)
It Inversion top (meters)
DPb Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewpoint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)



TIME

Chart 34,

LIDAR
ON OFF

SUMMARY OF OPERATION

L.A.
GRID POSITION
COORDINATES
X

BASIN

Y

MISSION DAY 11/1/73

REMARKS

0530
0625

0635
0639
0649
0700
0702
0707

0708

0711
0715
0723
0725
0727
0729
0731
0735
0736
0742
0759

0801
0803

0806
0809
0812
0815
0817

0820

0821
0824
0826

0828 -

0829
0830
0900
0903
0910
0914
0918
0919
0921

*

* ok kK K O % % K ¥ ¥ *

* % * % * %k F Ok * F F X

* % k. % %

*

24

59

56

Left Lidar Base
Arrived @ Launch site "A"
Downtown L.A.

Launch

Los Angeles

. Culver City:



Chart 34 (continued). SUMMARY OF OPERATION .
' MISSION DAY 11/1/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES '
TIME ON OFF X X REMARKS
0925 * 9 56
0930 * n 11}
0934 * [1] "
0937 * " 1]
" 0943 * oo "
0944 * 11] ", .
1013 * 3 60 West Los Angeles
1018 * [£] [{}
1022 * " o
1145 24 59 Second Launch .
1406 : Boresighting and alignment
' checked out
1645 Arrived @ Lidar Base
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MISSION DAY - 11/2/73

Cloudy conditions prevailed over most of the Southern Cali-
fornia regions for the entire day. The ground level temper-
ature did not vary by more than 8 degrees over the 24 hours,
generally staying below 67 degrees. Radiosonde releases at
LAX and E1 Monte showed no traces of a temperature inversion,
however a minor one was reported at 1550 meters in the 0825
Downey launch data. The existence of cloudy conditions was
revealed by the moisture level increases above 300 meters.

An electronic failure in the recording system prevented the
recovery of a significant portion of Lidar data for 2 Novenm-
ber. The mixing level heights were taken from the Polaroid
prints of the unprocessed signal returns used as a backup for
the day's operation. ‘

Indicated in each Lidar return from that day was the predom-'
inately high scattering intensity from a stratus deck at
about 700-800 meters. The layer was at times as much as 400
meters thick but contained numerous breaks. The upper level
stratus top was placed at above 1300 meters with some degree
of uncertainty here due to the significant beam attenuation
encountered, and height variations of the lower boundary.
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' COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

Chart 35,
RUN 18 11/2/73
TIME LAUNCH SITE LAX _ ELL MONTE LIDAR
r, 1, op, bp_ (I I Dp, DR OI° fr 1 b DB, MLH
0600 |1400 1550 1400 1550 none 373 500 10 none none
- 0700 12
0800 - 12
0900 12
1000 12 700-1300
1100 o 12
1200 none 616 1000 12 875-1400
-1300 ' 12 none none 960-1100
1400 15 1075-1290
1500 15
1600
NOTE I, Inversion base (meters)
I, Inversion top (meters)
DP, Lower altitude of gradient change in dewpoint (meters)
DPt Upper altitude of gradient change in dewppint (meters)
Vsb Visibility at the surface (miles)
MLH Mixing layer height (meters)



Chart 36. SUMMARY OF OPERATION. .
' MISSION DAY 11/2/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES _
TIME ON OFF ‘ X Y REMARKS

0830 Left Lidar Base

0925 31 47 Arrived @ Launch site "J" Downey
1015 n . 1] . )

1020
11027
1036 : \
1151 " " Launch
1236 24 61 Los Angeles
1240 " "

1245
1340
1351
1408
1412 :
1745 _ Arrived @ Lidar Base

* % ¥ *

[1] [1] .
30 73 Pasadena

Bt B BE B N NE N 2

Due to electronic malfunction, the digitized data was lost.
Polaroid photos were taken at time and position indicated above.
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MISSION DAY - 11/5/73

An early morning light haze near the coast was the only vis-
ibility limiting feature for the day, with visibilities of
near 10 miles inland., Warmer conditions inland, in the low
70's, along with a ground-based inversion produced a partial
trapping condition for that morning. The radiosonde profile
for the 0525 PST Downey site and the 0530 PST LAX site both
indicated the surface inversion and a second temperature in-
version gradient of 0.5°C at approximately 778 meters. By
early afternoon, surface heating had substantially removed
all traces of the earlier inversion.

Lidar returns for most of the morning indicated the exis-
tence of a low level (60-80 meter) layer, possibly due to the
reported inversion. Numerous layers and scattering irregu-
larity also existed. A transition from the turbid region in-
to a cleaner air was manifested by the usual scatter inten-
sity drop-off at just above 450-465 meters. A check of the
radiosonde humidity profiles for that morning showed only a
slight decrease in moisture content beginning at 400 reters.,
The heights of measured signal returns appeared rather uni-
form considering the large spatial separation or distance
traveled by the Lidar van for that day.

Temperature profiles obtained by helicopter all terminated
at too low an elevation, about 300 meters, to be useful to
the analysis on that day which had the top of the aerosol
layer predominantly above 400 meters and much of the time a
great deal higher. The only exception was the special ver-
tical pattern flown by the helicopter at 1340 PST. This re-
vealed a weak inversion layer between 375 and 450 meters at
the same time that the Lidar reported tops of the aerosol
layer ranging between 360 and 400 meters.
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Chart

37.  COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 19 11/5/73

TIME LAUNCH SITE LAX EL, MONTE LIDAR

1, 1, Dbp, DP_ |I I, DP, DP_ o I I DB, DR MLH
0600 Sfc 400 80 400 Sfc 266 none 10 Sfc 628 207 300
0700 10
0800 10 700-900
0900 5 \ 600-800
1000 490-740
1100 - 10 " 400-600
1200 none none 8 350-550
1300 - 8 none none 250-500
1400 14 . 350-450
1500 20
1600
NOTE I Inversion base (meters)

I, Inversion top (meters)

DPb Lower altitude of gradient change in dewpoint (meters)

DPt Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles) '

MLH Mixing layer height (meters)



Chart 38. SUMMARY OF OPERATION ,
MISSION DAY 11/5/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES ,
TIME ON OFF X Y REMARKS

0515 Left Lidar Base
0659 31 47 Arrived @ Launch site "J"
: Downey
0715 v " Launch
0806 : 27 40 North Long Beach
0808 n ",
0809 * " "
0822 21 46 Compton
0832 n n
0835
0837
0840
- 0843
0845
0848
0850 .
0851 . * n 1]
0933
0937
0941 * n "
0942 , * " "
0944
0946°
0948
0950
0952
0955
0956 . * " R T
1006 '
1008
1010 '
loll %* 11} (1}
1014
1016
1018
1020
1022
1024 . »
1025 * " "
1047
1050 :
' 1053 * " "
1054 * " 1]

* *

* & %k %k X * ¥ * %

Paramount

*
w
=
N
N

*

* % % % * *

* %k %

* ® F ¥ ¥ ¥

*
w
0
S
1~

Artesia
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Chart 38 (continued). SUMMARY OF OPERATION ,
MISSION DAY 11/5/73

L.A., BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF ; X X REMARKS

39 41

1057
1100
1103
1105
‘1106
1108
1110
1111 * " " ,
1128 * 42 44 Norwalk ‘
1131 (1] 1] i :
1134
1135 % " n
1137
1140
1142
1143
1145
1148
1150
1152
1154
1155 * 1} "
1210 :
1214 !
1218 * " . ”
1222
1226
1234
1237
1240 : ,
) 1241 * 1 1] [ 1] .
1254 46 49 - E. Whittier
1258
1305
1307
1310
1311 * " 1]
- 1313
1315
131‘7 * " . "
1350 56 Hacienda Heights

" (1]
" "
" . "

* % % ¥ ¥ ¥ *

* %

% % % Ok ¥ ¥ F

La Mirada

*
N
KN
N
n

*

* % * ¥ *

* F F % *

* ok

*
o0
o
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Chart 38 (continued). SUMMARY OF OPERATION ,
MISSION DAY 11/5/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS

50 56

1352

1355

1356

1358
1359

1400
1401

1404

1405

1406 * ll. 1]

1429 58 58 Walnut
1430
1433
1436
1437
1439 S '

1440 * n - n

1715 . Arrived @ Lidar Base

* b % ok F F k¥ %

* * ¥ * * %
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MISSION DAY - 11/6/73

The meteorological conditions for the 6th were similar to
those of the previous day. A similar but perhaps stronger
inversion existed near ground level with a top of around
1068 meters at LAX during the morning. A complex multiple
temperature gradient was revealed in the LAX and El Monte
radiosonde profiles. Using the 1130 PST radiosonde obser-
vation from LAX as reference, the secondary temperature
base was located between 366 meters and 537 meters with a
top of about 796 meters. Later profiles showed the surface
‘based inversion had disappeared, but some trapping still
existed becauwse the unique temperature structure persisted
above 300 meters.

Lidar returns for the period between 0640 and 0800 PST re-
vealed the presence of a significant layer at 240 meters
(a.g.l.). Although an inversion gradient of 2.0°C was in-
dicated on the 0628 PST LAX profile, an increase in dewpoint
temperature also appeared at this corresponding altitude.
The lower level appeared to shift downward with time in

the Lidar photos, and disappeared at around 1000 PST. Beam
penetration into the cleaner air was again manifested by

the signal falloff above 650 meters (a.g.l.). The region
between 650 and 800 meters represents several temperature
gradients of about 1.3°C, as reported on the 1130 radiosonde.
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Chart 39. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS
RUN 20 11/6/73

TIME LAUNCH SITE LAX EL MONTE LIDAR

1, 1, op, DP_ |I, I, Dp, DP_ oo | I, . I_ DB DP MLH
0600 }Sfc 740 none Sfc 141/1068 141 266 14 sfc 929 none 700-900
0700 10 400~-475
0800 8 375-650
0900 8 375-575
11000 6 250-750
1100 6 600-750
1200 366 537/796 257 366 6 _ 600-700
1300 10 707 1152 none 525-650
1400 10
1500 14
1600
NOTE I,  Inversion base (meters)

I, Inversion top (meters)

DP, Lower altitude of gradient change in dewpoint (meters)

DP, Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



- 0641

Chart 40. SUMMARY OF OPERATION
MISSION DAY 11/6/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES ‘
TIME ON OFF X Y REMARKS

0530 Left Lidar Base

0630 ' 24 60 Arrived @ Launch site "aA"
' * Downtown L,A,

0632 :

0637
0640

* % ¥ *

0642 * " oom
0644
0645
0646 * LU n
0648
0656
0704
0705 :
0706 ' % " "
0710
0721
0723 * " ”
0724 * : " "
0729
0733 .
0740
0741
0’742 ) * A " (1] .

0806 19 53 Los Angeles
0808 "
0812
0814 -
0819
0821 * . " n
0822
- 0824
0827
0829
0831
0833
0834 * .om "
0836
083'7 * n 1]

* *

* * * *

* *

* * ¥ X F * % * *

* % * % * F

*
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Chart 40 (continued). SUMMARY OF OPERATION :
MISSION DAY 11/6/73

L.A, BASIN
GRID POSITION
‘ LIDAR COORDINATES '
TIME ON OFF X X REMARKS

0858
0900
0905
0907
0909
0914
0915 . * - (13 (1]
0917 :

0920
0922
0923 * " ' ", )

0950 24 60 Return to Launch site "A" for

' new launch.

11 51 Inglewood

* % % ¥ * *

* * *

0958
1001
1003
1007
1011
1012
1016
1017 :
1018 * " n
1023 : _
1026
1030
1031 * [1) n
1037 .

1041
1045 -
1049
1050
) 1051 * n "

1105 " " Launch .
1115 - . Left Launch site
1144 18 65 Hollywood

1154 .

1157
1200
1202 :
1203 * " . "
1206 :

* ok % F ¥ * ¥ *

* & *

T % ¥ ¥ ¥

* & F o *

*
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Chart 40 (continued). SUMMARY OF OPEﬁATION ,
MISSION DAY 11/6/73

L.A., BASIN
GRID POSITION
' LIDAR COORDINATES
TIME ON OFF X X REMARKS

1208 * 18 65

1210 * . [1} "

1211 * [1] [1]

1250 : 22 74 Glendale
1252 [1] .n

1255
1257
1300
1304
1305 * " "
1307
1310
1312
1313
1314 . * [ 1] 11
1318 , _
1320 * 1] n

1322 * " " .
1323 ' * " " Mission completed
1530 : ' Arrived @ Lidar Base .

* F ¥ % * *

* o ¥ ¥

*
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MISSION DAY - 11/7/73

Conditions were again very uniform over most of Southern Cali-
fornia, with only light to moderate early morning haze and

fog reported along the coast. A ground-based temperature in-
version existed during early morning with a top of around 586
meters. The top effectively moved up to 1067 meters during
the day. By noon, surface heating had removed the lower in-
version but a secondary inversion with a temperature gradient
of 1.69C still existed between 616 and 1067 meters (a.g.l.).

The early morning Lidar returns revealed boundary layer pene-
tration between 400 and 600 meters where the only significant
feature seemed to be the upper level temperature inversion
top near 680 meters. The region between 400 and 600 meters
exhibited less attenuation per unit path length as compared
to the atmosphere below 400 meters. The lower level inver-
sion base, or remnants thereof, continued to be detected for
most of the day. However, what appeared to be a low level
inversion indication, may have been the result of multiple
vertically stacked layers, each having a successively lower
attenuation coefficient than the one below. At the uppermost
level, 640 meters, no corresponding gradient in temperature
or humidity could be found that would correlate or explain
the Lidar signatures.
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Chart

41. COMPARISON OF LIDAR MIXING LAYER HEIGHT WITH METEOROLOGICAL OBSERVATIONS

RUN 21 11/7/73

TIME LAUNCH SITE LAX EL MONTE LIDAR

Ib It DPb DPt Ib It DPb DPt 3£§ Ib It DPb DPt MLH
0600 |Sfc 400 none Sfc 586 348 586 N.A. | Sfc 999 429 667
0700 ~
0800 400-585
0900 400-550
1000 560
1100 350-450
1200 135 1067 none 475-575
1300 | 524 890 524 890 | 450-600
1400 375-500
1500
1600
NOTE I Inversion base (meters)

I, . Inversion top (meters) _

DPb Lower altitude of gradient change in dewpoint (meters)

DPt Upper altitude of gradient change in dewpoint (meters)

Vsb Visibility at the surface (miles)

MLH Mixing layer height (meters)



Chart 42. SUMMARY OF OPERATION _
MISSION DAY 11/7/73

L.A. BASIN
GRID POSITION
LIDAR COORDINATES _
TIME ON OFF X Y REMARKS

0630 Left Lidar Base

0749 Arrived @ launch site "A"
: Downtown L,A,

0805

0807

0808

0813

0820

0821

0827

0833

0834

0836 * " " .

0903 .18 63 Los Angeles

0905 11} "

0910

0925

0931 * 1] " i .

0937 15 63 " Los Angeles

0940 - '

0944

0948 .

0950

0951 %* n [1]

0954

0956

0957 '

0958 * n [1]

1004 R %* ” "

1006 * " "

1007 * . n 1] )

1024 * 14 65 Hollywood

1025 * " " _

1027 * " [1]

1028 . * L1} n

1031 . * " "

1033 % (1] 1]

1034 * . . L1} 1

1040 % ) 1] 1]

1042 * " v

1043 * 1] ) "

¥ % % & ¥ ¥ F * *

* & * #

* Ok ¥ ¥

* o ¥
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Chart 42 (continued). SUMMARY OF OPERATION
MISSION DAY 11/7/73

L.A., BASIN
GRID POSITION
LIDAR COORDINATES
TIME ON OFF X X REMARKS

1130
1135
1135
1139
1147
1150
1151
1203
1204
1206 * " "
1315 33 63 Observations taken along San
1318 Bernardino Fwy. near Garvey -
1323 East to Covina and return.
1328
1333
1335
1339
1341
1345
1347
1348
1351
1352°
1356
1358
1400
- 1403
1404
1406
1410
1412
1413
1415
1417 * " " ,
1530 ‘ Arrived @ Lidar Base

12 72 Universal City

* % ¥ F ¥ ¥ ¥ * *

* % d ok ok % % % ¥ N F oF % % % ¥ * ¥ N ¥ * * ¥
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APPENDIX A.

TOPOGRAPHY MAP OF LOS ANGELES BASIN
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DAILY WEATHER DATA

Year 1973 Month Oct. Day 05
- L.A. International Airport Burbank . Long Beach
V [VW=IRH[{ ¥ [P |eD]| #¢ v |vxjad| v jpolop| & V ¥R | 7 {Co |DD] ¢ YV [¥Wx|nHI T |B2| DD #
£ 76 173|751 calca 20 75|73i75cslas <o 76| 7417526134 20 756174175 a5 |84
00 4| s 8{ 3 10} 1
01 4] s 15] 5 8l 1
02 4| s 15| 3 4] 1
03 4| 6 15| 5 1| 1
ol 3] 2 14| 3 8] 3
05 _ 7.5 14| 5] | 15]_3
06 bos|GFH 97| 59| 58| 4| 6 040, H| 77| 54 47/ 15| 2| |0l0FHK 81 61| 55 5| 3
07 pos| FH 97/ 59|58] 9| 6 p25/HK | 80| 56 50| 4] 6] lloio] HK 81 61 55 4] 6
08 p1o| FK 97| 59| 58| 4| 5 po2| F pool 56 56| 8] 9| [lo12] HK 81 61 55] 4| 1
09 pro] FK 93| 61|59 5] 3 bos| F |90 6d 57] 6 8] loi2| BHH 74 63 55| 8] 3
10 p10| B 81! 64581 71 3 p1slFu | 75| 65 571 6| 8! lois| #K 7d esl 55| 7| 9
11 pi18| HK 70! 68/58] 4| 3 p15|FH | 68| 69 58] 7| 9] Jo20 70 65| 55| 8| 9
12 20| HK 66| 70!/ 58] 11! 6 D15|FH | 64| 72 59| 6| 6 8| 8
' 13 p25| HK 68{ 69]58] 11|12 D15|FH | 58| 74 58| 8] 9 20| HK 68 66| 55| 8|13
1)y P25) HK 68] 69] 58] 11110 p1slFH | 58| 74 s8] 8|12 p2ol HK 70 65| 55! 8| 9
15 p30| HK 73] 67] 58] 11] 10 b2olHK | 60] 73] 58] 8|13 25 65 66| 54| 8] 9
16 pao| BK| 81) 64} 58] 11] 9 D20jHK | 68| 69} 58] B8{14| {030] HK 70| 64] 54| 8|12
17 p4o| HK| 84l 62]57] 11] 9 p2siuk | 75| 65] 57| 8|12 p3o| HK 75| 62| 54| 7| 8
18 p4o| BK| 84] 62|57 11] 7 b2siuK | 76| 62| 55| 8] 9 p30| HK 75| 61| 53| 7| 7
19 p50| HK| 84 62|57] 12| 5 b2slHK |89 61| 57| 7| 7 ' 6| 7
20 7] 3 6| 7 6] 9
21 4! 6 6| 7 71 5
22 71 5 6] 7 | 4{ 6
23 5 6 8| 5 | a4l 7
T . | RROT LS | FE NE . TeH Y Uo | FF i T RH T EEENEA T
V60 \2% L2 vaN]|ver 1 6.5 ]€-12 VED ww ST [t fusx {E.9 (6512 o0 v {VEG | win b uey 1 6.6 16-12
99 987 jooslo20 66|75 £52(043 15{138{014 58| 74|824 070 ®87/008{020 65| 67!3221052] | :
T &~ 700333
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DAILY WEATHER DATA Year 1973 Month Oct. Day 10 |
L.,A, International Airport Burbank Long Beach !
v R4| 7 [DP|ED v BH| 7 [c2 |DD| & v RH| T |B2 fi £
£9 76 174]75| ce| 24 ) 7517417585884 20 76174]75 84 £4
00 4| s s| 3 1
[ B 3{ 6 1
02 3|6 11| 5 1
03 216 16| 3 1
o4 713 106 1
05 A 4|5 3le 1
06 p4o 86(55|51| 3| 6 500 8052|446 | 4] 6 bso 80 |53 |47 3 !
07 4o 83)57|521 3] 6 600 66153142 3] 5 p40| HK|83]55 |50 5 :
08 (060 HK| 81]61{55{ 7| 2 500 49161(42 (131 3 D40| HK| 75 {61 |53 6
09 100 56/67|51112]| 6 |  |500 36/66/38| 6| 7. D40| HK |56 (67 |51 3
10 120 51]70|51] 6| 5 500 35|69|40] 7| 9| ip50jHK{42]70}46 6
11 1200 49t71(81112 | 9 500 42(71{47| 8| 7 hool la7{73]s2 12
12 {250 47/71(50{11 1.2 500 34/74]44]| 6 [12 fL40 37174 {46 0
13 [250 57]70{54 {12 |13 500 37|75/47| 8] 7] fR4o 24176 |37 n2
1), |]250 4271|4712 |14 500 50{74}54| 8 |18. 40 23176 {36 15
15 {300 39l72l46 11 13 500 28{74139{( 717 500 36 |75 |46 16
16 [300 41171146 111 17 500 31{72140! 7115 50 25174 136 7
17 300 49169[49 11 hs 00 317139 612| [s0 31 {71 {39 13
18 |300 48] 66)46 |12 |12 00| }37|e67]40] 8} 7 450 34|68 |38 7 -
19 (250 48| 66|461{12( 9 55 3216534121 5 3OS 52|65 {47 8
20 11| 6 15| 6 8
2 1115 12| 8 I 7
i 22 10 3 15} 5 1
| 23 413 5|5 1
veo | Tww fves | E0n [ 0es | 8% lelh lvso 2z L | oar 608 Jesh2 V0 ves | Win | b 601
99 [100p9l00[3973 224554 |1 5590} 55| 28| 75|22 baol?0840123178 05 ]
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DAILY WEATHER DATA . Year. 1973 Month oOct, Day 11

ST

L.A. International Airport Burbankx | » Long Beach
vivadnal v ]oe]ea[a | Tv [vi]rdl 1 oo lov] & Iviexladl v iealeolsf | v lwix|RHl T (B2 (D] #F
cal (761741750 csles €0 75| 74175 (25|84 20 7517475 es(ea| 42 76|74 |75 cs |24
00 4| 5 5] 5 6] 1
01 4] 5 15| 3 4[1
02 4] 5 15| 5 1] 1
03 4] 3 1] 3 12} 1
o 3] 5 15] 6 1] 3
05 2] 2 15| 5 15§ 3
06 1120 61 55[42] 4] s 400 s8| 49| 35|15 6 120 61|53(40]16{ 1| :
07 1100 57{ 57 421 2| 7 1400 so|s51]34) 6| 5 120 57|s5]40]16] 3 '
08 1050 HK| 43| 63| 40| 4] 6 250 43} 58| 36{10] 3 jo70 48l60(40| 1] 2
09 |050 HK| 36| 68(40[16 3 50 33/66|36(12] 3 Jo6o[ BEK[43[65[42 [ 4| 2
10 050 HK| 31| 72[40l11] 3 200 29({70{37| 6| 6 loeo| ux|35|71|a2] 6] 3
11 [040| HK] 341 73[43]11 (12 200 28| 73{38] 8| 6 Joso| nk|41|73]48| 8| 9
12 |050 HK[ 41| 72[47[11 [12 | . 20O 23[76[36] 7] 6 80 46[74([52 ] 9 j10
13 [060] HK| 47| 70[49[11 [13 500 22(78(36| 8] 9 40 39[75(48 | 8 (14
~y), |060 HK| 51| 71|52 {11 {13 200 is|80/34| B8] 9 40 28(79(43 12 | 9
15 |120 59]69]54]11 |14 200 24} 78| 39| 8|12 40 40]75]49 [13 [15
16 |140 63| 68[55{12 (14 P00 27/ 75[39] 712 250 43]72]48 13 ho ,
17 [140 7366|5711 (12 Boo 38/ 70{43] 6] 9 50 s1legis0(13 13
18 |140 81| 6357112 |10 400 aaleslas| ol 7 305 65[65(53 13 [ 9
19 [140 8163|5711 7 L55 48| 66| 45|15 6 05 70|63|53 (13 | 7
20 11| 6 14| 8 | 15 [ 3
21 i1 3 14| 7 5|3
i 22 71 3 121 5 T3
{23 4] 3 I 2|3
{ I3 Fm | T 5] FF T - CHES DD | FF - K - BRL ] T 5D | FF
i CIEG vy VLD | oy ey | 6.6 fE-12 VED o INEL PwN § Ay 1E.6 15012 VEDT vw VET J vl | May [ 6-9 j5-12
| 99 [040h;oP40[31173 121560 lissE % ss| 191 89F ™ has]  o5dt 1950/ 28189 P ba3| | ‘; 1]
N —— _
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‘DAILY WEATHER DATA Year 1973 Month _ Oct. Day 12

' gST

sS/

L.A, International Airport Burbank Long Beach ]
vivelndl v [eeleol e | Tv valan] 1 [eolonl e | T v [vx|nu] 1 o2 oD] o v Jwx]ru] 7 [p2]pD
) 76 | 74| 75| ¢4 | 24 o 75174175105 |24 o 767475 | c6 |04 20 76|74 (75| 26 | c4

00 4| 3 6] 5 2] 6
01 4] s 1] 3 NE
02 4] 5] 16] 7 13]2
03 4| 5 16| 6 1111
ok 4] 3 ' 15 | 1
05 4] 3 114] 3 16 | 1
06 |0ad HK 90 56| 53| 4] 6] [hso 58/50{36|11| 9| losolmx|77|51{44] 9| 1
07 lo4o| HK| 80[ 57| 51| 4] 5 150 [56/52]37[16] 5 pso| ax| 695646 | 9] 1
08 030 mKk| 67| 61| 50| 5] 7 50 39l62[37)12] 3 beo| ux|6061[47 | 5| 1
09 030 HX| 51 68[49] 4] 3 h 50 a1]66/42] 6| 8 beo| HK 566650 | 2 | 1
10 [030| HK| 44]71[48] 5] 3 50 327241 6| 7 pso 46|72]50 | 9| 5
11 |040] HK| 49| 72|52 |11 ] 9 h.00 28|77]42| 8| 7 pso|  |48[74[53 | 9 [ 5
12 |050] HK| 55| 72155 (12 [10 b70 26(79(41 [ 8] 8 hgo|  [45(77154 [ 9 | 9
13 [120 57{72|56]12 |10 b70 24({80(40| 81| 9 80| |40(77(51 |8 p2
1), 120 59| 71|56 (11 |12 D50|H (28(82{46| 7| 7| W20 36(79(50 | 8 1O
15 [120 59(71|56 |11 12 D50 H [26]81(43| 8112| p40 38 (79 |51 13 [L2
16 [140 63[70(57 (11 [10 | [f00] |[28(80(44| 8|i0| §40 38 (76 |48 [12 L6
17 [140 7616759 |12 [10 Loo 3717504718 (10| Ha4ol la4{72140 13 [7
18 L40| [84|6a[59 (12 7 00| |42]70(46 11| 6 140 51067 |48 L3 | 9
19 {140 87]63(59 12| 9 too| |aa|70]a7 16] 7 1a0]  fe3l6552 ha |6
20 10| 5 13| 6 n4a |5
| 71 10 2 15| 8 213

oo 5|5 ha|3 'NE :

{23 ! 4{5 i J 7]8 [ 8 |1 1 | |
‘n ver | Tuw e i dver 182 6502 fvgo] Mo fose ;i?’LL, SCAPAT IR A e IG{.}Z <th2 }
759 P3OaoP301 48| T3 ]229 4 =01 40020124182 588065 B60°%%bs0] 3°1BL P53b23] | 1]



DAILY WEATHER DATA - Year 1973 Month _Oct. _ Day 15

9¢T

. L.,A. International Airjport Burbank Long Beach
V \UxRH| T |D2|BD| # V IVxIRH| T |B2 |DD| § ]l V IVx(RH| T L2 DD §f | v lwxizil v |ca| ool ¢
) 76 [ 741 75] 641 24 co 7517417518584 £0 76174175 ¢c5|54 £J 7517417518654
00 12| 5 16| 3 13 [ 7
01 . 11} 3 15| 5 12 {5
02 12 3 14 | S
03 10} 3 11| 5 15 | 6
ol ) 3] 2 1515 n4 |3
05 1} 2 11| 5 16 | 5 ]
06 002 Fi{97|57|56)10 | 6 | 00 575540 05| 7 boo| Fl8e |56 |52 13 |6
07 PO05| F{97{57|56 13| 3 .50 51{58 140} 7| 3 02| F|86 |56 |52 12 | 6
08 [005| F|100| 565612 | 5 00 44167144 )| 6| 5 DO5| F|87(57|53 13| 6 '
09 |008] F| 93| 58{56}11} 6 ]]100 66|70|/58| 7] 6 D10] F|78]60|53 [14 ] 3
10 [020] HK{ 81 62]56{11] 7| oo 32{75|43| 7] 5 P15| HK|63 167 {54 |14 | 6
11 |030| HK! 811625611 9 UI.OO 268243 71 7 D20/ HK}57(711{55 | 8] 9
32 |030| HK| 81|62|56|11 |10 DSOJHK|30|85|50| 8} 9 D40| HK |48 |76 |55 11 | 9
13 [030] HK| 73| 65|56 (12 |12 D50/ HK|29(87(51 | 7| 8 p50] HK |52 |74 |55 13 [L1O
1) |080 68|67156{12 |13 70 27187149 | 8| 9 p50| HK |48 |75 |54 12 poO
15 |080 73]166]157111 |14 150 27187149 | 8 |12 DSO} HK |52 {73 |54 14 L2
16 {080 78{64(57112 | 9 200 30184149 | 7 12 70 57170 |54 15 L3
17 080 84162|57|12 12 250 4179|537 | 8 .00 56 (68 [52 13 |9
18 [080 8916157 |11 (10 P50 4817554 | 7| 3 L50 64164 |52 13 |8
19 070 891615711 (| 7 155 57|71 {55 14 | 8 120 78 161 154 14 | 6
.20 11| 6 L6 | 6 | 6 {3
21 712 8|6 i ' 113
i 22 713 16 | 3 | : 711
P23 712 | 313 13 |3
T R T oo | FF T TR ) 7 EFRGEA R T ] PA T DD 1 FF !
. vee, b ovw | Yea bwgn ieer | 6.61€-12 VED | v 1VET [ min | may |6-9 |6.12 W50, vw o lvee [ win | may [6-5(6-12 i )
99 987b05 B0 6B 6B H76 60 05d¢L20 50] £6|T'SI L b20i-t° p15(48 {77 {76160 ! :

9514



DAILY WEATHER DATA Year 1973 Month _oct, Day 16

LST

L.A. International Airport Burbank Long Beach

v lveednul v [oeloof e v [velaul v lealool e | Tv vndeul v Teolenlw ] Tv [wxlzul T lealeo] &
9 76 |75 |75 cale 0 7573|7526l a4 £o 76 | 7475 z5iea I s0 75|74 175 co{e4

00 11| 3 151 5 : 13 |1

01 9| 3 14| 3 511

02 - 12| 3 14} 3 ns |1

03 11 2 13} 3 14 i 5

ol _ v 13 2 13} 3 N4 | 5

05 14| 3 15| 3 4|1

06 |000| F[100|58|58| 3| 2 50 57|55|40|15] 5 lboi| Flo3|se|54] 71

o7 {002| Fpoojssf{ssio| 2 00 53|58{41 [12] 3 poll r|93|56i54| 81| 3

08 {008| Grl100| 58|58 |10 | 2 D50 44|64l42| 1| 3 PO1| F|90|57|54 | 7|1

09 |010| GF| 87| 63[59[11 ] 6 P00 34|/73|43| 6| 6 pO8| GF |87 |60 (56 12 | 3

10 [010| HK} 84| 63|58{12 ] 7 50 29]|79]44]| 6] 6 bi1oj k|76 |67 |59 | 8 | 3

11 1012 HK| 78! 65)58 {11 | '8 hso 23|82]41} 6 7 p15iHK|64|72159 |9 | 5

10 |015[HK][75{65(57 [11 [10 50 19(88{41 | 7 12 p30{HK |64 (72|59 [ 8 |8

13 [025[ HK| 73[65]56 |11 | 9 too 22|90(46 | 8112 h30|HK (58175 (59 | 8 | 8

1), [030] HK| 76| 6255 [12 J10 100 20[90(43| 8] 9 h30|HK |60 [74 159 | 7 | 7

15 |030] HK| 75|63|55|11 | 9 100 2019043} 7 12 D30|HK |46 |81 [58 L3 | 5

16 [oo8[ Fi87le0ls56 12 12 1 00 16{8837 (5] 8 3oiuxla7 |77 55 p3 |7

17 joo2] F{90ls59[se 12| 9 1 00 26|85(46 | 6] 9 p30|HK |61 |68 [54 L3 |8

18 [004] VF[93|58]56 7 150 2217837159 p25|HK {78 [61 |54 13 |9

19 j004|vF|93|58]|56 |11 | 6 100 40|76l50 14| 6 25|HK (81 |60 |54 h3 |6

20 12 | 7. 115 1 13 |7

2 , 12 | 5 135 ‘ 3 |7

i 29 12 { 5 i1 | 3 i L2 |7
' 23 12 | 5 | ERE I ke |7 i

JEQ -'vv ] f:rl‘v l-‘ur g:g t‘,f;IZ !‘.’62 7'-'v -".'1}::):!" rTuy E?g 6“2 VEOL v JEL lRerl‘r.‘ .In 6?2 55‘12 !

59 PB8750a PB7| 73[56 55545 0030} 00| 16{90 Bb1555 b30 018 BI|4 44027

70C3




DAILY WEATHER DATA . ' Year 1973 Month Oct.  Dayl7

89T

L.A. International Airport Burhank Long Reach '
V [Vix|Ri] T [pP| D] ## v iveind| v leeloole| v ]oxlnu] 1 ]colool s v Jwix|[rH| T oo po] #f
£2 76 | 73] 75] 25| ca £0 7517475 cs g 5 76 1747585684 g0 76174175 26|24
: 12| 3 15 5 13| 6

14] 2 15] 5 14| 6
11| 2 15| 5 161 1
11| & 15[ 5 12| 5
11| 6 15| 5 _ 13( 6
13] 6 15| 5 1 1. 14 7
001} Doo|s4lsaiisal 3 150 53|57(4014] 5 fooz| Fr|93{54(52115} 6
020PEx|100[ 53|53 3| 2 260 53|59|42 (14| 3 PO5| GF 93|54 (52 (I3[ 3
030| HK| 84| 605511 | 6 200 41i69}44]12] 3 p15| HK|84|59(54 N3] 3
030| HK| 34/ 60|55[12] 9 200 41| 70f4s5( 3] 6 P15/ BK| 65|67 |55 [11 | 5
050| HK| 70| 65|55(|12| 8 D15/ HK| 45|77 |54 14| 7
050] HK| 61! 69[55{11{ 9 K00 17/90|40]| 8| 6 p3o|uk|38({82]54 12 | 5
060| HK| 59| 70{ 5511 |10 00 157933810 5 D40[ HK|32|87|63 13| 6
080 57| 7115511 |12 400 14{94{38]| 4| 6 paol HK} 35(|86(55 |13 | 8
1}, {080 53| 72|54(12 (12 00 15[ 94|39 7] 9 h50| HK| 41|82 (56 {12 [14
080 59{70|55(11 |10 400 17193[42] 8112 00 33{83{51 {13 3
080 65[68[56(11 |12 400 16/91[39| 8| 9 140 397750 |13 [13
200 70{66[56[12] 9 lBoo 17{88|38(13]12 P00 46(737s1 13 hi2
140f [75]64|56(11] 6 [pss 22{82[40 14 9 200 51]69]50 (14 | 7
140 78| 63|56[12] 5 55 24|80|4011| 3| |40 53168 |50 14| 6 :
11| 3 16| 3 e 14 | 7 '
9| 3 1412 i 1(5
4] 3 14| 9 | 711
71 2 1512 | 8i1
JED va. VE QS 3?». I‘Ar 239 cfizl “‘.’ED Tvv A ﬁ)’:r; rYur GDg eﬁz II.»:G'! 5»4 VET ?ﬂw yTu-r 602 sfrlz !
060h22 S0(5373172 062 "150 U 50 141941779 i()15‘1105 J1o 32|89 P,/D48 | ;

25!

70C13
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DAILY WEATHER DATA Year 1973 Month oOct. Day 18
"L,A. International Airport Burbank Long Beach
V [VIz|RH| T |DPIBD] £} V |[Vx|RH| T B2 DD} ¢ V [V |RHI T {C21DD| ff V |Wx|RH| T | B2 DD #f
) 76 |74 75 cs|ca £0 75|74175cs (g4 ) 76 | 74|75 [e6|ca co 75|74 {75 26| c4
00 4| 3 15} 9 16| 5
0l 4| 3 16| 5 13| 5
02 4| 2 715 n31}e6
03 12| 5 1{6 12| 3
ok 14| 5 8|6 naj1
05 11 3 6] 6 16 {5
06 [040| HK| 84| 62|57({12| 2 AO0 44|64 (|42 123 | 5 D60{HK |70 |63 |53 16 | 3
07 |040| HK| 84{63]58112 ! 3 500 45/66(44 16 | 5 60{HK |65 (66 |54 15 | 7 ,
08 100 62|72158|12| 3 500 37(73145| 7 5 DSO|[HK |53 |70 |52 15| 5
09 080 53]{73|55(12 | 5 500 32{78{46 { 8| 5 D30|HK |43 (7551 12 | 1
10 [080| 38{81|53|16| 3 500 2685|478} 6 D25|HK |34 |82 {51 13 | 3
11 {080 41179(53411| 9 500 23|891)46 | 7| 6 Pp25|HK {29 |87 (S1 13 | 5
12 [070 42| 78{ 53|11 |10 00 18]93(43] 8] 7 P25 HK| 338956 8| 7
13 |100 45| 76|53 (11| 9 500 20|94(47} 8| 8 70 2819153 | 9 13
14 ({100 53] 73155}11 12 00 16[{94(|42| 8 |14 00 27(88|50 {i3 [15
15 |200] 46| 73151111 |15 500 17{95i{43 11| 9 P00 2284141 12 6
16 {200 55{ 71[(54]11] 9 500 16{91|38 |12 |17 200 25(81 |42 |14 14
17 |200] 4417114811 | 8 [Fo0 1518713413 ]14 0o} 31|78145 1319
18 |200 53/ 68|50]11] 7 250 1718334 14| ° 00 31|74 |42 13 10
19 [150 53| 68|[50|11| 8 55 20|80]36 14| 9 40 41|71 |46 14| 6
20 141 5 -| - | ' 16 | 6
21 11| 2 13 9 711
22 515 14| 7 81 I
23 913 16 | 9 I 12 | 3
seo b Tww bvee Lot Lier [ 8% [ef82]  flveo ] Tw fuss ﬁTui ney 1658 [67%2 vsod v lvee |80 Dy [6%8 |75 _
99 070b-20 70{ 38| 84 6660421 HISS 90 15'95 84 33| 023 03 25;22 93 888040 |
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DAILY WEATHER DATA , o Year 1973 Month Oct. Day 24

09T

L.A, International Airport ‘Burbank Long Beach )
V [vixird| 1 [De|ED o v jvilru] 1 le2 [op] & v jexind]| T {£2 | DD #f v |vix|gd| 7 |o2|DD] ff
2 76 73| 75] cslca 0 757875 |26 |04 20 7617417526 |54 co 76174 75| 36 | c4

4] 3 15{ 5 ‘ 311
4] 3 9|28 7(1
5|3 15| 5 8l
415 15 5 16 |1
5| 2 15( 5 511
6] 2 14 5 s | 3
50 a6|54[50( 5 3 T 83|s0las 2] s 100 83(53(4s8 |15 { 1
120 83| 55[50| 3| 3 500 83(51146| 4| 3 i 00 77|55|48 [16 | 1
12d .| 75| 59]51] 4] 6 500 72{58|49] 8] 3 lo70 69|60|50] 4] 5
2 63l 65/52] 1] 31 [s00l le3lealsilas lo70 4152111
120 53/ 68{ 50| 9| 5 P50 54}/68[51] 5| 6 070 53|69 51 |16 | 3
084d 46! 7215011 9 lesol ~ l49{71is51]| 8| 6 070 44|73|50 13| 5
10 51f 71| 52]12 [10 P50 41]75|50]| 6] 6 70 40{77151 2| 3
12d | 47| 71| 50]12 (12 P50 46/80(57| 8] 6 080 50{77(57[ 9|9
129 51} 70| 5111 |13 00 29|82]47} 4| 3 b70 4777155 13 |1
300 53/ 69] 51|11 113 500 36| 79[50] 613 D70 48{75(54 123
300 54{68[51[11 (13 500 38| 78[50| 6|12 00 437349 13 2
300 60/ 66/52[11 ] 9 500 46/73]517] 5]16 350 51|69 (50 13 po
15d 64] 64]52]10] 5 50 49]70|50| 61 9 305| . |53|67149 n51] 9
150 68| 64{53| 71 3 55 56|/67|51 (16| 6 305 56|65(49 [ 5 | 5
35 15| 6 6|5
5|5 4| 3 6|6
417 4] 6 45
| 4] 8 N 4[ 6 3(5
Kixel va VED i:b:h ::Ar g;g ef’;Z VED 7'/v -’E’:.z’;‘n‘ ):ﬁx G?g 65?2 |V60 3» vee 5}:-4 pIAx 6?2 5’:72 !
080, ;PB0[46 73322, 4o §55890)55]29182 [624;, b70E00 BO (887,41 | i
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DAILY WEATHER DATA - ~ Year 1973 Month Oct. Day 25
L.A, International Airport Burbank Long DBeach
v lvidrd] 1 opied] & v [vsdrdl 1 {ealon| | v [vedru] 7 [e2[oo] # v {vxlrul 7 {o2leD| 6
¢ 76 |74 75{ cs | ea ) 76174]75(cs |34 20 76 | 74|75 [es |24 g0 76|74 175 c6 | 24
3| 7 al 6 4l 6
oL 4l s 6 3l 1
02 3] 5 6 711
03 3| s 6 16| 3
2] s 15| 5 1011
. 5| 5 16| 5 131
050| HK| 90] 56{53[ 2[ 5 400 61/50(37[15] 6 40/ HK|80[55(49 | 7| 1
040 HK| 87| 57|53| 3| 5 400 66[52|41 (14| 5| |025FHKB80(56(50 (16| 3
o040 HK| 75/ 62(54| 5| 6 400 56/59]43| 7| 3 p2o| HK| 756052 | 2 | 3
040| HK| 68 66[55] 6] 6 250 48l65/45| 6] 8 p20| HK|63]|66(53 [ 1| 3
050| HK| 55/ 70[53] 4] 5 psol . |41|70]45]| 6] 8 p30| HK|55]|70{53| 6 | 5
060] HK| 51! 71[52 11 |10 00 37]75/47] 6] 6 50/ HK|59[72 (57| 8 12
070 55]71[54[11 [10 50 31]79]46] 612 p60| HK[55 7356 | 9 o !
070 617056 (11 [12 so|H |35|80|50] 612 D70 50(74[54io | 9
1), [070 65/69[57 (12 10 bso[H [42{79|54| 712 b70 53[73(55 [ 9 ho !
070 68|68]57[11 | 9 D60| HK|{ 44[77(53| 7| 9 D70 57(72|56 |8 | 9
002| FK|87|62{58]12] 8 b70 41{76]51| 7] 8 b70 63|70]57 |8 |8
002| K| 90|60|57 |12 | 7 150 49l71051] 7] 9 p50| HK[70 |67 |57 13 | o
18 |010| FK[93|58]56| 9] 3 150 49{70|50]| 6] 8 P40| HK |78 [63 |56 [14 | O
19 |030|GFK 97|57]56 2 100 61|67|53 16| 8 P40| HK |81 |61 |55 15 | 3
20 3 6| 8 5|3
21 3 5| 3 i 4|6
22 2 4|9 517
23 6 415 41
VEG ~'v-.v VES ETn »T:Ar 2—‘9 ef;vz V&0 Tvv MY 57 ':‘)'. 502 6“2 VED 5., VEC Er:r: :ur 602 5“2
050 03940 ST [74 123565 hsol 3®psol 3X1B°[B7406d  l03d™03b20 201 7> 1%8T 045 L

)



DAILY WEATHER DATA : . Year 1973 Month _ Oct. Day 26

L.A. International Airport Burbank Ldng Beach

791

V |wWx|RH| T |DP|DD]| ¢ v |vx|RH| T |pR |DD] 2 v |exIRH| T |C2 | DD #f V |Wx|RH| T |B2|DD] #f
9 75 |74|75] e5] 84 £0 76175]175]c8 |04 80| . |76]|74]75]26]24 o 76174175/ c6 |24
4] 3 T i 5 — 1 2| 3
4] 3 2] s 3] 1
4| 7 15| 6 3| 5
4 8 15| 5 1} 3
3] 5] 15| 5 4] 1
_ 2l 7 15| 5 4l 6
025 HK 93| 58| 56| 3| 6 050 HK| 80| 51/45]15| 5 lo20PEk| 90]58(55| 4| 5
lo1dSEx 97| 58] 57| 4] 6 llo79) 66/ 52]41] 8] 3 J010BE, [90]58(55| 5] 1
0156 87 61/ 57] 4] 5| Jo70 62| 57[44|12] 3| Joloffk|87]e0|56| 2| 3
025 HK 75| 65/ 57| 4| 5 070) 58| 63/48]13] 3] Jp15/HK|78[63]56| 2| 5
“|o25 61| 70| 56/11] 5 104 41] 70/ 47| 6| 6] Jlo2s| x| 65|69|57]14] 6
025 HK 61 71/ 57/12| 8 100 39| 75/ 48| 7] 9| |lo4o| HK|59]72]|57]13] 5
025 64 71/ 58/12] 9 10 26/ 80{ 42| 7] 9| Jlo4ao/ HK|54]76[58[10] 8
03d HK 66| 70| 58/ 11| 9 15 22|84/41]| 8] 6| Joso HK[68|71]{60] 913
1) {03d BK 70| 69 59| 11]12 05 35/82| 52| 7[12] Joso| Hk|62[73]|59] 8|10
004 FK 81| 64| 58[12]1i0 040 HK 33|83/ 51| 8|12] loso| HK|58|76]60[13 | 9
03d HK 81 64] 58[12]12 100 28/ 83|47 8| 8] [Jo2s| HK|68[69]58[13] 9
064 73| 64] 55/12[13 259 24/81/41] 8| 5 25| HK|73|66/57 (13| 8
o6d HY 78| 62/ 55|11 7| [15 31} 76/ 43]|14| 5 p30f HK| 70{65[55 |13 | 6
06q HK 84| 62| 57{10| 5 150 271 71|35{15] 6 b30| HK[73]63{54115} 5 |
4] 5 4| 6| 5] 3 %
6| 3 4| 5 7|3
2[5 4/ 5 1(5
4| 3 | 7] 3 16 | 1
YEQ rvw. VEQ ETN In 239 efiz l\".’.’) T‘Iv a3 5*:,. ;A’ 6?8 6??2 V6O \Ew VES 5&;1" Juy 6?2.5572
B 007025| 61| 72{22% 4 70090 70| 22| B4 B34, baot 17102 T7,4,P42] |

”

;

X

7001



DAILY WEATHER DATA Year 1973 Month Oct. Day 27

L.A, International Airport . Burhkank Long Leach

€9T

vV welRE| Y [D2[DD) o Vv ivkid| 1 [ER DD & v [vx|nH] T {E2 DDl 3 Vv [vix|aH| T [DRIDD] #f
) 75 | 74|75 [ cal e co 756|741 75|26 a4 £o 76 74|75 26|04 g0 76|74 75| 26 |24 .
00 4} 6 16| 5 a4l 1
01 4} 6 16] 5 4] 1
02 16] 3 13| 3 8l 1
03 AE 16| 6 14} 5
ol 1 16] 6 12} 1
05 5] 2 16] 31 13] 5
06 |04q HK{ 86{55|51 (.3 5 50 48(55|36 (16| 7 P10| GF (100}54 |54 13 | 5
07 lo4o| HK| 77|58[51( 4| 5 500 45155(34| 6] 3 10{Grl97|55(54 14| 6
08 lo4o} HK| 60/65]/51] 4| 3 500 37(67{40 13} 5 b15|GF|{B84i61 |56 12 | 6
09 1080 30|77143] 2 6 00 36172143 71 6 D25| GF}55 |71 |54 (15 | 8
10 1140 21184j40| 4] 6 500 20t80(35]| 7| 6 D40| HK |31 |82 ]a8 15 | 7
11 140 17)88[38] 1| 5 500 13]85]29] 7| 7 p6ol uK|22 (82 |40 15 ho
12 |060] HK] 24[80[40[11] 9 ) 129031 7] 9 D50 15[93 (39 14 fi2
13. [080 26l84|45(12 | 8 500 10{94 (29 11 12 P50 13[94 (36 15 [ 9
1J, (080 26(82l44(11 (9 500 10/95(29 12 9 b50 oalos (12 3 |8
15 [200 22(82[40(11 | 9 500 10]95(29 12 12 p50 20191 |45 {1z L4
16 200 33176145{11 | 9 500 109328 15 (14 p50 2086 a0 L2 f2
17 |300 461714912 | 8 500 giss|24 13| 6 50 26180 |42 12 }3
18 140 56|67}5111| 5 155 1518129 (6| 6 50| |39 |71 145 pa |8
19 140 59]68|53 1 155 23}76]36 ha| 5 i 50 49|68 ja8 |1 |5
20 3]3 h2|s [ 2 {3
21 512 o | 5 i iy |3 i
22 316 ho | s 15 |5 1
23 16 | 2 i L2 |5 13 |6
seol ww luee [ E0n | 0ss | Ee 1552 60 | v | 2% rev | oar 628 J65 02 Foonl ww |ves b | mer |68 |s5h2
59 [940),50 P30 17|91, 050  |I50, 50 3] 95]53405 575} 94 P25 04]96 155070 |

7003



¥91

DAILY WEATHER DATA Year 1973 Month _oct. Day 29

L.A. International Airport Burbank Long Beach
V |VIx|RH| T [DP{ED] # v |vx|rd| T |p2 |DD| & v |wxinH| T jco|op| | v |wx|RH] T |2 DD] #f
£ 76 |74 |75 cs| 24 50 75|74 (75|25 |34 20 75174175 g6 |84 £0 76|74 75| g6 | c4
00 5] 3 15| 5 16| 6
01 6| 2 j16] 3] . ' 1211
02 16| 3 8| s ' 713
03 | 1] 2 als
ok 4] 3 14| 3 1l
05 , 4] s 16] 3 1] 3
06 [200 595541 7| 5 250! 31{53|2416| 8 400, |53{s5|38| 63
07 |200 59|56/ 42] 8] 5 h00 25|59[24[11] 6 150 52[54[37] 5] 3
08 |12 40| 65| 40| 7] 2 250 19{68{25| 8} 9| Jo50] Kj41(63[39] 2|6
09 {060 HK| 28] 70[ 35| 4| 5 150 15[75[25[ 8] 9 bso| x[41(71]46 | 7 [ 6
10 [060 HK| 28] 74[39] 4] 6 50 20{78{34]| 7| 7 D70 40|75({49 [ 8 fo
1 Josg  [27'78l41] 7] 7] lso| [is{so}23]| 6] 8 P70 44|75|52 | 8 h2
12 (080 29]80[45] 5] 7| [is0 14[83]30] 6] 7 D80 a1|77{52[7]>5
13 080 22{83/40] 8] 6 00 14[/84{30]| 8] 6 poo 34(81s0|8 |7
1y |080 48|77{56l11 | 8 D70 16{85{33] 612 poo| . |35[8050 1877
15 100 47[77[55[11] 9 p80 20i85(40] 8] 9 hoo 31l82(48./8 | 6
16 |10 53{73|55]11 [ 9 hoo 21{83]|39{ 8] 9 40 34]80l49 | 6 |5
17 [10 70{67(57[111 8| lhoo 18[81{34[ 7| 6 h.40 sol7s[s5 {8 {5
18 [100) 73]65]56| 9 3 P00 24|77[37 16| 7 p70 53(70 |52 14 |8
19. 100 68]65/54] 9 5] fss 22{75]33 (16| 8 b70| Is6les [52 h2 |5
20 4l e 9| 6 B3 |3
21 16| 5 16| 6 15 |5
22 4|2 16 |12 13 |5
23 13| 5 | 2|3 ha |7
JEC YVM EG :Th .Itr [6.09 efiz V50 '7vv VED s:‘h JL’ 6‘?9D 65:2 VoG \le. Vae 5’::( ;lx 6?2 55:2
59 |060},,,060] 22|84, 050 070, 40 1485156407 05050050 BAL 3, P67 T 1

]




DAILY WEATHER DATA

.~ Year 1973

S9T

Day 30
L.A. International Airport Burbank Long Beach
V [Ux|RH] T |D2| B0} 68 RH| T |BP IDD RH| T |E» £ ff
22 76 | 74| 75] cs] ca 50 7617417525 7617475 c6 {24 24
00 12 2 16 1 :
01 12| 3 8 7 i
02 13 2 16 5 ’
03 6| 5 1 E
ol 9| 2 1
05 4! 5 , 6
06 {10( 47/ 57|37| 4| 5 250] 21{59{21{15| 7 HK| 55|55(38 6
07 loed HK 42| 59| 36/14]| 3 500 20[59[201 1|5 HK| 55|54|38 6
08 {060 HK 31| 68|/ 36| 5| 5 300 20/ 67|25 3]s HK| 43| 6340 7
09 |84 21| 73] 32] 5] 3 250 20{ 71281 6| 6 K | 26]75(37 8
10 |0ed HK 12| 80[ 24| 3| 5 250, {11|78|22] .6} 8 K |17180}32 5
11 Jo50 09! 84 18| 7! 7 250 14l 82{ 29/} 7]12 HK| 14/84]31 6
12 lo7d 13/ 86/ 29|11| 9 250 11}84|24] 6| 9 HK| 07]87[17 1
13 [12d 20} 8237|1112 250 10|85|24] 612 04|/9%0]08 1
1), {144 25| 79] 40f12(12 250 10{85[24] 6] 9 8[(87{21 8
15 [20d 18] 80{ 33/12/13 400 10/85/23] 6] 9 14|87!32 10
16 |20d 22| 77| 35]12]14 ) 10|/84[22}| 6] 9 15{83{32 12
17 {309 41} 71} 46]12]12 400 10{78|19]| 8] 6 18{76]29 10
18 |14 53 68/ 50{12| 9| |00 14| 76|24 16| 6 23]71]32 {14 10
19 [144 51| 68[ 49|11 5 250 11 76|18 1512 34|68 |38 7
20 11} 7 ' 15| 7 5
21 8| 3 16| 7 3
22 61 5 16 (10 3
.23 16| 3 Il 8 6
! JED Y'm Y'EG 5?»4 Zu. g?& 6“2 V50 '.’€’:{Z}::‘ ;AY 6'-38 tlee 5}:!; ;n ‘2“2
{99 050}, ,P50|09 87 [273 - 250969 50] 10/ 85]71 4 U3 g1 53

700333




DAILY WEATHER DATA - Year 1973 Month Oct. Day 31

991

L.A. International Airport ~ Burbank Long Beach
V |vixiRH| T |DP| D] ¢ v |VxIBH| T |[PPIDD| v |vxicd!] T {ce ool # v |Wx|RH| T [D?|DD] #f
) 76 [74]75]¢esle ) 75|74 75126 34 80 767475 (26|84 80 76| 7417586 |24
1 | 21 3 t
3| 6 16| s 16] 5 ;.
5| 3 16| 5 13] 1 |
5| s 15{ 5 11} 1 '
6l 3 14] 3 4l 1
71 3 15| 3 - 9l 1
150 57| 55/ 40| 4] 6 250 22| s8|21[15] .5 500] 61[51[38[13] 5
140 | 39/ 60| 35] 2| 5 250l | 33| 57| 28|15] 5 50| | 61|53[40 10| L
12d 33{ 65/ 35| 5| 6 500 26} 66/ 31|13] 3| Jlosof HK|30|63{32} 3| 3
120 27| 72]37] 4] 7 500 221 72]31] 8| 7] Josol x| 27]71{35| 2] 1
10d ° | 21{ 77/ 34| 4! 8 200 18| 78|/ 32| 6| 6 080 22|76|35|{ 8| 8
104 14! 82| 291 3| 5 200 14| 82| 28| 7| 6 00| 20|79i35] 9| 6
100 50| 76! 56[12] 9 h 50 13| 85/ 28] 9] 3 120} 18{80(33] 9| 7
10d 53| 75{57{11| 8 100 12| 86| 28| 8| 8 1 50 17/80|32} 9| 8
10d 47| 75/ 53{11 {10 100 14| 86| 31| 6f10 50 20l80(351 810
100 30| 77/ 43|11 9 00| 18/ 85[37| 7112 150 17|80(|32]| 8] 9 ]
10d 46| 73/ 511111 9 b70 28| 71/ 37| 8| 8 120 31|78ja5{ 7] 6
10d 51! 69/ 50{11] 9 70] 22| 75| 33| 5| 9 h 40 33|74|43 24 12
120 58| 66/ 51|11 8 030] HK] 24] 75[ 35| 6| 9 140] 41[68[43 14| 9
1240 58] 65/ 50{11} 6 0e0| HK| 26/ 72|35] 5| 5 D8O 43leslaz2 14} 3
20 ‘ 3 5[ 7 6|3
21 3 2|5 815
22 3 4| 6 818
23 3 4] 6 2|3
EQ Yvw. vge ETN v.lur. 2?9 Gr-iz V&0 va Ve s}-l‘ ;AY. G?g 6“2 V6o "m Vee Eﬂu :Ars?g 6{’;2
! 100y,0ft00}14(83 121364  |b30F8% 30/ 12186 8105 50PB%bsol 17] 811729044

il

700D



DAILY WEATHER DATA ' Year 1973 Month Nov. Day 01

L91

L.A. International Airport Burbank Long Beach
V |vIx|RH| 1 |DP|ED] # vV |[V|RH| T |B2 |DD| & V |V |RH| T |pp | DD| ## V_ |Vx|RHI T |B2}DD
€ 76 |74]175{cs] ca co 76174 |75 |es |34 20 76 17475 |86 |24 £0 76|74 175 es (24
4 5 G 4 s
4 3 s| 3 4] 6
4 3 4 6 3] 6
3l 6 14/ 6 3] 5
4 5 12| 6 1| 6
4 6 15 6 4] s
03d FK 93|58/ 56| 4] 7] [o7g 58| 50| 36/12| 5| Jlo15|FHK 80|56(50| 4| 6
030 FK| 93[59/57] 4| 5 loed H | 66[ 51{40] 6| 6 fo40| HK} 69 56|46 3] 8
02d HK 93] 60| 58] 2| 6] [osq u |57 55/40]12] 5] [o40 HK|62|60[47] 3] 5
02¢ HK 75| 65/ 57 4| 6 040 K| 46/ 60[ 39| 7| 3] 040 HK| 63[62]49] 4] 5
030 HK 68| 68/ 57| 6] 6 o4ad HK 48| 67/ 46| 6| 5| 060 HK|] 63]65(52] 5| 8
049 HK 65! 69| 57| 5| 7 o5¢ HK| 42| 69| 45| 6[12}] 070 61l e8[54 7| 7
05d HK 63| 70| 57| 7| 7 040 HK 53| 70| 52| 6|12 josaq 59/69|54| B |13
070 61] 71{ 57|11 6 040 HK 55| 71| 54| 814 100 s9/70{55] 812 !
08d 70, 69| 591110 040 HK 52| 73| 54| 8|12 100 63| 68(55| 813
'08d 73] 68/ 59/ 12|12 05d HK 59| 71| 56| 8|12 100 65/ 66[54| 8| 8
08( 78| 66] 59[11]12 050 HK 70[ 68| 58] 8[12 100 70[ 64|54 8| 6
08( 78] 65[ 58] 11| 6 050 HK 78| 65| 58| 8| 6 100 68| 64(53| 8 7
10( 8l| 64/ 58| 8| 5 osd HK 81| 64| 58| 8| 7| }osq 70| 63[53| 8| 8
104 78] 64{ 57| 7| 3 osd HK 84| 63|58 7] 8] '}08q 70| 63[53( 7| 6
7] 6 al 9 ! 6| 8
5| 6 5(12 ] 7|8
5/ 5 5[12 78
1 5/12 719
veo | o Jves | B e, | 2% |e752 coo ] Tow [er e Lo 1698 |67 02 veol w dvse | S| 2 | 608 Js5T2 .
987} ,,030[61 |72 220 ol |paoP%a0l 221 73 [53%06 a0k 2 baol 39[ 701223 6+ i

700333




89T

DAILY WEATHER DATA

Year 1973 Month Nov. Day 02
L.A. International Airport Burbank Long Beach
FV |\.'~!z Rij 1 [DP|ED] £f IV VIBH] T |C2 DD & V |Wx|BH] T {E21CD] §f V |Wx|RH] T | 2| DD ¢
<2 76 |74 75] 524 &0 75|74 |75 |26 84 €0 7617417585184 f+s] 7617475185124

GO 7. 8] 7114 71 9
o1 8| 5 7]12 7] 7
02 9] '3 c7]12 6] 6
03 12} 6 7110 6| 6
ol 12| 5 5] .9 711
05 14 3] 6/12 9| 3
- 06 {10( 87 60| 5614 2 070 84|59|54} 713 ‘[070 77|58i51] 8| 3
|07 J12d 87 60/56]111 3| 070 84/60|55| 6112 loro] - {7sls9lsal 2]
08 |12d 84| 611 56, 9| 5 070, 8116155 512 ﬂ070 69162152 2|1
09 |124 76{ 62{55{11} 5 PS50/ H | 78} 61154| 7|12 loso] 67|63152| 8| 5
10 1240 75| 64| 56112 7 50| H | 75| 62|54 8| 9 100 5816651 | 8 |10
11 112d 70! 65155112 9 D50} H | 701 65|55| 8] 9 120|- 58165|50| 8} 9
12 |12( 70| 65/ 55{12110 DS50{ H | 65|66|54| 8|12 150 56|66{50] 8 {14
13.{1240 68| 66/ 55|11 | 8 PSOlH | 61]67{53| 8114 150 54(67150 8 13
1), (150 68| 66|/ 55|11 | 9 070 60/66|52| 8|14 150 56{65|49 | 8 |12
15 {154 .63 67154111 9 070 63166{53| 8|14 150 58|64]49 )| 719
16 |124 70| 64| 54|11} 9 00 65/65{53| 8|14 150 -63|64151( 8 |12
17 {104 75| 62} 5412 | 8 00 75161{53| 8|13 120 64{62{50| 71| 7
V18 12d 81| 60} 54§12} 8 p70 78| 60i{53| 8} 7 20 64|61(49) 9| 6
19 (1240 84) 60| 55{11 ] 6 00 77159{52| 8| 9 100 67}61|50| 7| 7
20 | 124 7 . 8] 6 819
21 11| 6 810 818
22 111 5 8il12 41 6
23 11| 3 61 9 . 61| 6
VED va, VES 5TN ln g?s ef'IZ V60 Tvv '-'5':}5}!‘:: :.AZ 698 6”2 ‘lp\'sf/ \TIV ‘5% 5.;:“ lu 6?2 6“2

99 P87b00 20163168 {765 52 070140050 60 67433ﬂ.12 00 00 7015467 411048 1

Lo o H



DAILY WEATHER DATA

Year

Long Beach

~Month Nov.

Day 05

69T

P

L.A. International Airport Burbank
RH| T |DP v T |C2 DD & VvV |[\xRML T £ \'4 ff
76 72175 24 £0 74175136 1: go 76 | 74 54 co g4
00 1 14 31
01 3] 2 ) 311
02 3] 2 3] 3
03 4| s 3l 5
o 5] 3 4] 1
05 3] 3 15 411
06 71| 50(41] 5| 3 p40| HK |70 |46 4|1
07 74|/ 50[42] 4] 2 h40| HK {68 {46 4| 3
08 61| 55{42]| 4| 3 50 51|48 12| 6 h4o| HK |59 |53 5
09 49l61(42] 3| 5 50 60[35{12( 5 DA40| HK 49 |58 3
10 45|65[43|11| 5 0o 6436|121 6 D50| HK |44 |63 6
11 45l 66l44{11 | 8 00 661391 7| 7 h60| HK |38 |67 1
12 45| 6714512 9 D70 68|40 ] 8 |12 D70 4268 10
13 48[ 67/46|12 |12 D70 711371 7113 D70 44|68 N4
1 53| 66/48{13 |10 D70 71|37} 8 12 8o 41 |69 3
15 50|/ 66]47 |11 |12 150 70|41 | 8 [12 00 41 |69 8
16 56{64{48 {12 [13 150 69 (37 8 {12 00 42 (67 i
17 64/62(50]12 ] 8 50 64136181 9 20 501{62 N3 p3
18 67|59]|48[12 | 8 150 62]38| 6| 6] R4o] [s8]e0 8
19 67| 60{49 10 3 150 6039 [ 1] 3 140 56 {59 3 ‘
20 10 3 hal 3 1 |
n 2|2 h4 [ 5 | 1 ’
i 22 112 H4 | S f 1
{23 3|3 | - pé|s ! 1
i R | T 0o TRH T DO | rFr H FH [ FF
] VEO fuin | ey . Vg0 JEL wman | ey (6.9 6.2 Ve ovw ez | min 5 ]6-12
[ 29 5014567 h70 }as T g = 4%80”40 38 h32 L




oLt

DAILY WEATHER. DATA : Year 1973 Month Nov. Day 06 :
L.'A. International Airport Burbank Long Dleach

v fvixlrn| 1 o] ool V |[Vx|aH] 1 [BP|DD] &2 V (Y |RH| T [E2 | DD| ¢f V [VIx|[RH| T |E2|DD] ¢

£2 76 73| 75| 6] 84 £0 76174 |75 |28 | cq 0] [{76]74|75)c5]04 20 7617375 26|24
00 4| s 16| 6 5]1
01 3| 5 120 5 811
02 5] 2 9l1
03 3] 3 6| 6 13} 3
ol 15{ 2 141 5 gl 1
05 6| 2 14| 6 , 141 6
06 140 71 51{42] 7] 2 200 65/44|33{12] 5 50 65[46 (35 13| 1
07 |100 71) 50| 41] 4} 2 200 65/45]34]13] 5 40| HK| 65|46 [35 |16 | 3
08 |o080 59| 56|42 5| 3. 150 48|52|33| 8] 5 o4o| Hx{54|52]36-] 6 | 3
09 [080 51| 60| 42| 7| 2 100 s0l'61]33[13] 5 foaol mx[4as5]s57f36 [ 1] 3
10 060 HK| 41} 65[41] 2| 3 00 32/66|35] 9] 6 030| HK[ 39 |62 [37 15 | 3
11 |0o6d HK| 36! 69]41|10] 3 i 00 31{69!37{10| 3 P40} HK| 35|67 |38 |16 | 3
12 |060 HK| 42| 69145[11] 9 oo 24[ 7233 81 6 D40| HK([35(71 (42 | 8 | 7
13 [l00 49| 68| 4811 [12 bao| HK{ 27| 73{37| 8] 7 p60| HK|41 (70|45 | 8 12
- 1) 1100 54| 67{50{11 |10 D40| HK] 29|74/ 40| 812 h20 38|70/43| 9|8
15 1140 - | 51} 67|48]11| 9 D30| HK| 3473143} 7] 9 hso 4117045 12 Q2
16 |14d 51|/ 67/48[11| 9 b4o| HK| 34{70{40] 8] 9 fL50 4268144 13 [ 7
17 [140 60l 64|50[12| 8 pao 34|65(36]| 8|12 pso 56|64 {48 13| 9
18 140 69| 61|51(11| 8 070 34|64|35]| 5| 7 p4o 67|62]51 14| 9
19 {140 78| 61|54(12| 6 D70 39|62[37]|10| 3| 4o 69161 |51 La |7
20 il 10| 3 ' 14| 3 14 | 5
21 8| 2 71 3 ho | 3
22 9| 2 4| 5 115
13| 3 1 4{ 5 615
veo | Tuw [ ves S.Tr.'_ e g?s efh2 veo | "o Lvse 5’: wex 6?8 612 ‘”veo w {ves i}-lin wax e?g 5002

604 1o$60|36 |70 423p,:]  baglt>%h3ol #4174 [°7q048 %30100030 351721, 5,027 i i

3 L ]

7003332



DAILY WEATHER DATA : Year 1973 Month Nov. Day 07

LT

L.A. International Airport Burbank - Long Beach
v ivrelrd] 1 [opled] ¢ v |vx|rd| 1 loalep| ] | v [ex|zul v [o2 ool ¢ v {vix|ru]| T [o2|DD] 46
£ 76 | 74| 75| €5 | ¢4 50 76|74 |75 |05 |34 80 7674|7526 |24 50 76|74 75| g6 | o4
4] 5 10| 3 6| 3
4] 3 14| 3 16| 3
4| 3 10| 3 16| 3
s[ 2 10| 3 12] 3
4| 3 10| 3 10| 1
‘5] 3 10| 3 9| 3
oed HK 80| 54| 48| 7| 3 070 68| 52| 42[10] 3 050 HK| 68]50[40[ 6| 1
06d HX 80| 54] 48| 4| 3 100 68| 52| 42| 7| 5 040 HK| 64|52|40| 4| 1
ned HK 69| 58| 48] 5| 3 07d | 58/ 59| 44| 7| 6| (030 HK|S59|55]41| 1] 1
03d HK 56| 63| 47| 6] 5 04d H | 56| 65/ 49| 7] 9 040 HK| 64]59(47| 7| 1
03d 8K 51| 67| 48] 7| 3 030 HK 42| e8] 44| 7| © 050 HK| 63| 64|51| 4| 5
c25 HK 49! 70| 50|12 3 03d HK 37[ 72| 44| 7| 8 070 58/67[52] 6] 3| -
03d BY 55| 70| 53]11] 8 030 HK 33| 74] 43| 6] © 070 56|68(52| 8] O
04d uK 61| 70| 56|12| 8 020 HK| 36| 75| 46| 81 7 100 53|70(|52 | 8] 7
os5d HK 65| 69| 57{11] 7 025 HK 32| 78| 46| 7| 9 100 si]70|s1| 7| 7
“{o5d BN 68 69 58|11| 8| |025 HK 43| 76| 52| 8| 9 100 61]67]/53] 8 |10
074 76] 66| 58{11]10]| - llo3d BK| 43| 76]52] 8] 6 100 65| 66]54| 8| 9
07d 84! 64| s9l11] 9] lo3d uK 51|/ 70[51] 8] 9 120 70/64]54| 9| 6
o5d K 87] 63| 5912 8] losd uk| 54| 67[50] 8] 6] losg 70|63]|53 (14| 9
03druY 90| 62| 59[11| 7| [osd mx| 70| 64[54]11] 3| Josd ux|73]62]53]14] 6
12{ s 1] 3 | 16| 5
10| 3 13 3 i 12
71 3 4| 2 5] 1
8l 2 | 4| 3 313
VED YVN, VE9 zvn ;il-r 5?5 6552 Y50 Tvv /’.':”:'T!.‘ I:A’ E?g 65’1’2 w60 \Tl"- vEC ﬁrliu ;Al G-DE Ef‘lz l
025y, 025[ 49 72423033 020, ,020] 32| 78] 067 J0L; 103051 |71 321, ;

7003312




APPENDIX C

LARPP PROGRAM LAUNCH SITE DATA
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Lvl Ht,(m) MB TC RH

10/1/73 - 0713 PDT Sfc-1 0 1012.6 15.6 74
_ 2 450 960 12.5 90
Imperial Rd. & 3 840 916 9.6 34
0ld School House RAd. 4 1390 859 15.2 12
Downey, CA 5 2150 784 12.8 10
o 6 3100 700 6.6 12
10/2/73 - 1310 PDT Sfc-1 0 988 19.9 44
, 2 740 903 11.9 76

Holt St. & SR #71 "3 930 883 12.4 63
Pomona, CA 4 1100 . 886 15.5 20
5 1400 834 15.1 13

6 1870 787 13.0 13

7 2100 765 11.4 13

10/4/73 - 0750 PDT Sfc-1 0 1005.2 15.7 73
2 40 1002 14,8 73

Alameda & 7th St. 3 400 960 17.0 43
L.A., CA 4 420 958 22,3 19
5 600 939 23.4 10

6 1310 862 19.6 10

7 2270 772 11.7 10

8 2880 719 5.7 10

9 3200 693 4,5 10

10 3500 670 6.2 10

11 3520 658 6.1 10
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Lvl Ht,(m) MB T°C RH

10/5/73 - 0700 PDT Sfc-1 0 1008 11.6 90
2 320 268 7.7 92

Los Amigos Hosp. & 3 380 963 9.4 63

Imperial Rd. '

Downey, CA

Signéi knocked out by interference.

10/10/73 - 0708 PDT Sfc-1 0 '14.0 85
2 400 10.6 84

Los Amigos Hosp. 3 450 13.6 75

Downey, CA

Radio signal blocked out, ascent terminated.

10/11/73 - 0640 PDT Sfc~1 0 12,5 55

-2 210 15.2 47

Alameda & 7th St., - 3 -390 15.2 42
5 820 12.6 43
6 1570 11.1 30
7 1920 6.8 32
8 2550 2,7 20
9 3080' 1.5 18
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Lvl Ht,.(m) MB T C RH

10/12/73 - 0740 PDT Sfe-1 0 1003.8 15.0 60

2 50 997 14.8 48

Alameda & 7th St. 3 170 987 16.8 43

L.A., CA 4 490 950 " 17.8 40

5 970 896 16.5 18

10/15/73 - 0637 PDT Sfc-1 0 13.0 100

2 230 10.6 93

Los Amigos Hosp. & 3 330 15.2 17

Imperial Rd. 4 360 20.5 13

L.A., CA 5 480 22,7 8

6 1470 " 19.3 8

7 3170 . 7.5 5

10/16/73 - 0737 PDT Sfe-1 0 14.9 90

2 150 19.3 43

Alameda & 7th St. 3 360 23.9 25

L.A., CA 4 600 25,0 19

: 5 1450 A 19.3 18
6

3100 6.8 21
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Lvl Ht.(m) T°C RH
10/17/73 - 0740 PDT Sfc-1 -0 17.9 43
2 100 22,0 33
Alameda & 7th St. ©3 420 25.3 18
L.A., CA 4. 1210 20.4 18
5 2200 9.5 35
¢ 6 3050 6.3 16
Second Ascent - 1119 PDT Sfc-1 0 27,5 36
. ’ 2. 100 24,6 31
Alameda & 7th St. 3 300 27,0 18
L.A.,, CA 4 850 25.3 20
10/18/73 - 0718 PDT Sfc-1 0 18.0 82
_ : 2 100 19.1 62
Los Amigos Hosp.
Downey, CA
10/23/73 - 0800 PDT Sfc-1 0 16.5 94
2 150 15.7 93
Los Amigos Hosp. 3 320 14,2 92
Downey, CA 4 1170 9.5 91
. 5 1310 6.9 70
6 . 1320
7 1400 9.3 20
8 1640 8.4 30
9 2200 4.9 88
10 2410 3.7 77
11 2550 5.2 13
12 2560
3110 4.8 8

176



Lvl Ht.(m) T C RH
10/24/73 - 0726 PDT Sfc-1 0 11.3 90
2 170 14.4 75
Los Amigos Hosp. 3 390 12.7 63
Downey, CA 4 520 11.5 77
*
5 1250 14.5 24
6 1500 14.5 20
* Missing data between these
two fiqures,

10/25/73 - 0641 PDT Sfe-1 .0 12.8 88
' 2 120 14.4 93
Alameda & 7th St. 3 280 14.4 89
L.A., CA 4 310 14.6 60
: 5. 380 16.4 55
6 800 17.4 22
7 1400 14.6 20
8 1980 11.8 16
Second Sound -~ 1023 PDT Sfc-1- 0} 21.5 54
2 120 18.1 47

Alameda & 7th St. 3 missing data
L.A., CA 4 490 18.1 26
5 1000 17.6 17
6 1420 14.8 17
10/26/73 - 0747 PDT Sfc-1 0 13.6 93
2 110 12.4 86
Alameda & 7th St. 3 200 15.3 65 -
L.A., CA 4 370 17.0 48
: 5 750 17.0 33
6 1400 14.1 14
7 2160 12,7 13
8 3050 7.0 17
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Lvl Ht.(m) T C RH

10/27/73 - 0701 PDT Sfc-1 0 14,0 64
2 90 21.8 25

Alameda & 7th St. 3 450 23.5 18
L.A.,, CA 4 570 24,5 17
5 1440 17.0. 17

6 1970 14,7 16

7 2540 -+ 9.3 17

8 - 3080 8.9 14

10/28/73 - 0848 PST ~Sfe-1 0 25.0 19
‘ 2 160 23.5 16

Los Amigos Hosp. 3 240 26,3 15
Downey, CA 4 630 25,1 16
5 1550 19,7 15

6 - 3180 8.1 14

10/29/73 - 0618 PST Sfc-1 0 10.7 59
2 170 18.4 20

Los Amigos Hosp. -3 370 21.5 15
Downey, CA 4 780 22.5 13
5 1510 18.3 12

6 2600 13.0 11

7 3150 8.7 10
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Ht.(m).

Lvl T°C RH
10/30/73 - 0617 PST Sfc-1 0 13.0 50
' 2 80 22,5 30
Los Amigos Hosp. 3 570 19.8 13
Downey, CA 4 1050 19.3 12
5 1250 18.4 13
6 2230 12.1 12
7 3150 6.0 13
11/1/73 - 0530 PST : Sfc-1 0 13.8 93
2 260 13.0 86

Alameda & 7th St, 3 300
L.A,, CA 4 330 13.5 54
5 510 13.5 39

6 600
7 610 15.8 17

8 1200
9 1230 16.7 13
10 3000 7.9 9
11/2/73 - 0825 PST Sfc-1 0 17.2 76
2 290 13.1 92
Los Amigos Hosp. 3 980 8.5 92
Downey, CA 4 1400 7.3 84
5 8.5 30
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Lvl Ht,(m) T C RH

11/5/73 - 0525 PST Sfc-1 0 6.8 92
2 80 11.0 82

Los Amigos Hosp. 3 400 12,1 50
Downey, CA 4 1050 11.7 15
: 5 1530 10.3 12

6 3120 4,2 21

11/6/73 - 0544 PST Sfe-1 0 10.0 62
2 70 12.9 49

Alameda & 7th St,. 3 630 13.5 17
L.A., CA 4 740 15.6 15
5 1970 11.7 17

6 2970 7.5 17

7 3070 7.1 41

11/7/73 - 0636 PST Sfc-1 0 - 13,3 57
: 2 150 13.6 54

Alameda & 7th St, 3 400 16.3 40
L.A., CA = 4 670 16.3 48
5 1500 16.1 39

6 2950 8.2 36

180



APPENDIX D
RADIOSONDE DATA SUMMARY

LOS ANGELES INTERNATIONAL AIRPORT STATION

NOTE: Units used by Air Pollution Control District

Pressure - Millibars
Temperature - Deg. Cent,
Dew Point - Deb. Cent.
Height - Feet MSL
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1e1

RADIOSONDE DATA SUMMARY

Los Angeles International
sTaTion_AlIPOTt -
2ate: 1973 Oct 1 oate: 1973 Oct 2 oate: 1973 Oct 3 oate: 1973 Oct 4 oate: 1973 Oct 5
r1ue: 0538P riue: 0539P rrue: 0540P tiue: 0533P Tive: 0532
°3ES vewp |ogw oTfpwEtIGHT ]| PRES TEMP IDE~ PTIHELGHT| PRES TEwP |beEa PTIHEIGHT| PRES TEMP [DEw PT{HEIGHT ] PRES rewe foew prlueicnt] -
1.4 5.8 9.12 | 13.16 17.26 ) 21.24 | 25.28 | 29.32 } 32 24 | 35.3s 1 37.38 | 39.40 J a1.44 | 4s.48 | 49.52 | s3.5¢ J s7.«c | 61.54 | 65.68 169.72
1012/16,7§32,5] 110]101316,9 02,7} 110}1013 15,7 111.7] 130l1030l14.3]11.9] 110l1on7{15.6b14 .71 12
1000}15.7112,1] 4a30l1000 16,1 h11.0) 460}r000 151 1 11.5] 460]l1000]14.3}14 0] 380}1000114.8(14.5} 31
948112.3{11.7{1870]| 957 12.4 p1.1 f1640 | 959 p1.9 J11.5/1640] 978|15.1111.3| 980] 966 |12.7 |12.7 }1280
92110.6[10.6(2690] 906 | 9.8} 8.9 3180 ] 923 | 9.3 | 8.9 |2660] 958]17.4]! 6.3{1570] 953 {13.4 ho,.8 }1640
909| 9.1] - {3050f 895}7.2|- (3510} 912|8.5 }5.4 |2990| 931{23.6] - [2390| 946 13.8| - [840
898114.7| - 3410 875 n4.6| - {130} 897 {8.6 ! - |3440| 850|18.0| - 14960] 934 |20.0] - 200
'893]15.9| - !3580| 862 n4.2 |- 145667 890 p2.0 |- 3670 914(21.4| - Ppsso
861]16.5) - [4590) 850 n5.3| - 4930 884 p3.2 | - 3840 895 121.4 - p38o
850(16.1| - [4930 875 12.6 | - [4130 850 [18.0 | - ksso
L RN
rime:  1130P Tive: 1130P rime: 1130P Tiwe:  1130P Tine
1012}20.1/12.4) 110]1014 0.2 po.6| 110 J1013 9.4 p1.2 | 110}1010{19.4{14.2| 1101008 |20.1 R4.0 |110
1000§17.3]11.5| 460{1000 17.2 | 9.4, 490 [1000 [17.4 [10.7 | 470{1000{17.6(13.5| 380 (1000 17.8 §2.9 | 340
954[12.6]11,5707701 912 | 9.9 | 9.3 I3050} 952 h2.9 [ 9.4 [1800] 981]16.1[13.0] 920] 936 14.2 k1.7 h200
936}12.2[11.5|2300] 908 i2.2 | 2.4 |3180 ] 930 p2.1 | 7.5 | 2490} 969|17.4{11.9|1280] 930 [18.2 | 2.5 p360
921J11.9{10.3/2790} 903 12.9 }0.4 3350} 913 p4.0 ] 2.2 {3020 959]25.4| - |1570] 888 20.1 | - PB670
916/11.9{ 7.0]2920| 897 h4.6 }-0.7 |3540] 906 p8.4 | - 3250f 951}25.7! - |1800| 850 |17.8 }4.9 g910
911/18.1{-4.6{3050| 850 15.0 {-7.8 {5000 ] 850 f15.9 | - 5000{ 850{19.0| - (4990
850]16.5] - 4980 '




€8T

C30

RADIOSONDE DATA SUMMARY

STATION

Airport

Los Angeles International

ate: 1973 Oct, 7 oste: 1973 Oct 8 oate: 1973 Oct 9 oare: 1973 Oct. 10 sare: 1973 Oct. 11
-we: 0542 P riwe: 0531 P rive: 0540 P Jrime: 0542 P Tiue
;azs TEwumP JEM PTIHEIGHT PRES TEMP DEw PT HE!é}HT PRES TEWP DEx PT|{HEIGKT PRES TEMP DEw PTINEIGHT PRES TEMP OEw PTIHEIGHT
1.4 5.8 9.12 13. 16 17. 206 21.24 25.28 29.32 33.34 33.36 37.38 39.40 a1.44 a45.48 49.52 53.2€ 57.50 61.64 65.68 ] 69.72
1011)16.4| 9.,5| 1101009 13,913,121} 110{1008 3.4 ho.4 | 110]1010}13.6}10.0] 2110J1007]13.4] 5.2 110
1000{15.6] 8.8 4201000 |12.7{12.1| 360 {1000 }13.7 p0.2 | 340{1000]{13.8{13.1] 370]1000]14.6] 3.2 330
931/10.0| 8.0{2390] 965 |11.0 10,4 |1310] 991 h4.2 pi.5 | 620} 976}14.0{12.0[1050) 988!15,1| 4.5} 660
850f 3.8] 3.8|4860| 864 | 8.4 7.5[4330| 944 11.4 [1.4 11940 962|14.4| 5.8(1440| 980(14.4] 4.4} 850
850 | 6,9} 6.214800| 920 111.4 | 7.2 | 2620} 941}15.0{ - 12070} 958]15,1] 2.9 14
) ' 850 6.6 | 2.6 |4800] 923{14.6] - i2590| 891 (14,0 |-5.2 [3540
' 869/10,7| - 14270} 850(10.8 |-6.0 14810
850! 9.4| - 14860
rive: 1140 P rime: 1100 P five: 1140 P Tiwe: 1140 P Thue:
1012§19.3] 8,9] 11001009 7.6 3.2 | 110}1005 {22.1 p0.2 | 110{1010{21.7{ 7.21 110{1007(21.7 fio.2 | 11
1000}16.8| 8.2| 440]3000 [16.6 N2.5]| 370 J1000 h6.8 N0.9 | 340]1000118.9| 7.2| 380}10001}18,6 | 5.8 | -3
945112.2! 8,5!2000]) 945 h1.8 h1.5119401 975 5.2 ho.o {1020] 984}18,5 gl 850 96317.8 Lo.9 1138
902| 8.9 6.6|3000{ 850 | 7.0] 6.9 |4830] 935 p3.2 | 7.6 {2230 976{20.9| 0.2{1050| 950 |17.0 k2.6 }174(
864] 5.5| 3,914960 907 10.7 } 7.3 |3020] 870|14.2-3.13670] 889 15.2 | - {§361(
..850] 4.8|-2.2]|4890 882 | 9,5 |14.2 |3810] 852{10.8[-8.4[4920] 850 {12.31 | - 1484(
869 10.0 | 2.2 } 4200 1
850 | 8.4 J 0.4 }4820




¥8T

h3)

RADIOSONDE DATA

SUMMARY Los Angeles Intc.ernational
station_Alrport

sre: 1973 Oct, 12 oare: 1973 Oct. 13 oaTE: oare: oare:
~iwt: 0538 P rime: 0534 P Tiwe: Tiue: Tiue:
o [ ion Loen wxlocrans]| wnce | vewr Joen orlucrone] rres | reur Jocn rrlueront] raes | rews loce srlucions| sncs | rewe Jocw prluciont
1.4 5.8 9.12 13.16 17.26 ) 21.24 ) 25-28 ) 29.32 | 33.34 ] 35.35 | 37.38 | 39.40 ) 31.44 | 45.48 | 29.52 53.56I57-F0 61.54 | £5.68 | 69-72
1008{13.4{11.3} 110{102016.0J12.4] 110
1000]15.4{12.2] 330|1000[17.0]12.5} 390
984)15.5|11.1| 750} 982 |21.5] 0.1 | 890
971|15.4{10,1(2150| 941 22,9 |30.0 2100
957|17.1} 1.9{1540| 914 |22.4 |30.0 2920
939(17.8{-3.0}2070| 850 [18.1 |30.0.{5000
895{16.8| - 3410
850113.9| - 4870
sive: 1120 P riwe: 1130 P Tiues Tive: True:
1009}21,2[14,1] 110]3011 |22.8 10.0] 130
1000}18,6[11.9] 370]1004 1.4} 9.0} 330
978118 9.0] 9g8ahi1ono 21 . a1l 7.31 430
963]17.8] 8,1]1410}. 996 21,4} 5.7] 560
955/18.6/-1.3]1640} 982 26.3 ] - 950
931}19.1f-3.1|2360] 970 26.81 - 1310
850|15.5] - {4920} 930 ]25.5] - |2490
850 19.1} - |5070
|
|
|




RADIOSONDE DATA SUMMARY  Los Angeles International

staTion. Alrport

<ure: 1973 October 14

oare. 1973 Oct, 15 | 1973 Oct. 16 oare. 1973 Oct 17 {oare. 1973 Oct 18
-ywe: 0530 P riwe: 0532 P Tive: 0540 P _ {Tiwe: 0538 P tive: 0546 P
PIES TEuP DEAM PTIHEIGHT PRES YéMP DEw PTIHEIGHT PRES TEMP ODEe PT{HEIGHT PRES TEuP DEx PTIREIGHT PRES TEwvp DEN PTIHEIGHT
1.4 S.8 9.12 13. 16 17. 26 21.24 25.28 | 29.32 33.34 .35._33 37.38 23.40 ) 41.44 45. 48 19.52 | 53.3¢ S7.40 51.54 £5.68 ] 69.72

1010)16,1)15.3| 110{1012)13.4|13.0} 110}1011 j14.3 [14.3 j110 }31012111,6}12.6] 110/1013{17,5}13,6} 110
1000/16,9/16.5| 400]|1000[12.9]12.2]| 450}1000 3.8 13.8| 410 |1003) 10.9{10.5| 360}1006|19.2] 8.8 330

984122,0!15.5] 850} 988112.7] 7.2{ 750{ 990 113,41} 9.2 | 690 ]11000(12.7{10,7| 440]1000124.0] 2.2) 470

972)24,.9} - 1180 976 {13.2 {-5.9/1080] 975 j22,2 | - 1120 992| 21,9]/17,4! 660] 974125,7 1250

S8T

935|25.5| - [2300} 970}13.6] - [1280} 941 {24.8| - P130 | 976/ 25,4] - {1120} 912(24.0 3150
850119.6| - |5030] 965|21.8] - j14101 91724,5; - bsso | 961l 25,8 - 11570] 861]20.4 476Q
956123.1) - l1670) 850 19,6 - Ko3o ! 889l 22,11 - l3siol 850l19.5] 2.015100
947 [24.3| - 1970 | 850{19.1] - {5090
Tive: 1130 P Time: 1130 P Tiwe: 1139 P ' Tive: 1146 P “leee: 1130 P

1012122,3113.7! 110}1013}16.4112.1) 11041012 |17.2 13.0 j 110 }1013]/20.,3/11.8] 110}1014)26,0 ]10.9 } 110

1000/20,9/14.1] 44031000 13,7 /12.6] 4601000 |15.4 12,7 | 450 11000{18.0| 9.8} 480)100522.8 | 5,2 ] 380

990123,5/13.4] 720) 992113.5]12,5] 690§ 991 15,7 [11,3 | 630 996l 17.8| 8.1| 590}1000(24.0] 5.4 1510

981123.5| 9.2| 980] 985)17.0{10.8 ) 890§ 984 |23.6 | 0.6 | 890 955| 26.0; ~ 890} 993|26.4} 5.8 | 670
971] 25,9 - 11280} 979 |21.4 = 11050} 964 |25,.5 - 510 973127.5| -~ 1210} 954127.8 | - 1870
939126,9f - 2260} 965 (24.3 - ]1480} 935 26,1 - P2330 931 26.5] -~ 2530) 918(25.9f1.3 950
 850{20.4 5010 948 J26.0] " - 11970 923 {25.3 - _Pk720 85019.5{-3.5]5130) 884i23.3
- 878 |23.0} -~ 4170 850 19.8 - p090
850 |20.2 - {5100

3

}

‘
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781

RADiOSO'NDF D/’\TA SUMM AP\ i.os Angelies International

Airport
STATION p
R
j:2-¢: 1973 Oct, 19 cate: 1973 Oct. 20 DATE: DATE: cavE:
t?\u:: 0533 P TIME: 0530 P ) TIME :, TInME TIME
s2g3 | vzwe [3ta orfretcut| pres | tewe foew prfuciour| epres | TEwe [oEw PT(WEr1GHT| PRES | TEwe [ocw PTfectonr ] €S Tewe {DEm PTlMEIGHT

£7.5¢C 61.54 55.68 }69.72

P
om
t

t.a 5.8 912 1 13.16 1 17-20 | z1-24 | 25-28 | 2032 | 33.34 | 35.35 | 37.38 | 30.40 | 21.44 | 45.48 | 49.¢62 | s3.:%

J1011]17.2)12.5} 1101011 5.0 3.4 ] 120
1000 [19.6| 2.9 430 |1000 h3.0 h2.7 | 400

98623.6| 1.3| 850 987 2.2 0.9 | 750

976(25.5| - [1120| 966 13.6 | 9.8 350
940(25.8] - (2200 952 8.2 | 8.2 740
| 874]20.6[-2.5]4270] 940 p9.1 | - P170
| 850]18.31-3.2!5060] 912 h8.0 | - P990 ,
| 866 14.6 | - (1430

850 f13.0 l1.6 H4930

TiveE: 1130 )4 YIME:- 1131 P THME @ TivE : . TIvE:

1012{29.5| 5.6| 110 |1012 p9.6 p2.3 | 110

1000}27.9] 2.9 44041007 6.7 L1.2 | 230

971 25:8 2.51128011000 5.7 B1.5 | 430

921|25.0] 1.1{2790} 984 p5.1 ]| 9.7 | 890

850]19.1 ;0.8 5100} 951 NP8.4 ] 2.6 1840

940 {18.2{ 0.3 R170

922 117.3] 11,5} 269

910 }{15.5 12,9 3050

850 | 14.3] -2.6 4970




L8T

LYl

RADIOSONDE DATA SUMMARY

Los Angeles International
staTion. Alrport

sa-z: 1973 Oct. 21 oate: 1973 Oct.22 sate: 1973 OCt.23 oare: 1973 Oct,24 oate: 1973 Oct., 25

~iwr: 0530 rie: 0530 rive: 0539 rive: 0532 rive: 0535

szcg -zwe §oga ovfuciour] eRES teup foea prlucionT) PRES TEuP [OEe oT{HEIGHT] PRES TEMP |DEw PTIMEIGHT | PRES tewr Joew prluercHT
V.4 €. 8 9.12 \3.‘5‘] 17.20 | 21.24 | 25.28 | 29.32 | 33.34 )} 35.3¢ { 37.38 | 39.40 ] 41.44 | 45.48 | 49.52 | 53.5¢ | 57.5c | 61.54 ] 65-68 169.72
1012/ 15,5/ 14,4 110{1012{16,1]13.4] 110{1016{16,7{16,0| 1101032 (12,9 80,1 (110 K009 [13.9{12.0} 11
1000/ 13,2 12.9 430} 1000]14,9113.1! 440|1000}24.5]13.9 | 550 hooo 12,5 { 9.1 | 430 hooo |15.3}14.0] 36
980] 13.0] 12.7] 1020| 928/11.0{10.5]2490} 967]13.1[12.4 1440 | 940 12.3 }-2,7 2170 | 963 ]16.9] 8.8]1410
947| 11.8] 11.5{ 1940] 922|10.7| 5.0]/2660| 875| 8.0] 7.2 |4230 | 921 n1.4 | 7.3 p720 | 951 [16.9] 4.5[1740
940{ 12.6| 12.3} 2170| 904|11.0{-5.0|3220} 860| 8.5|-2.5 |4690 | 905 {11.8 | 0.6 B220 | 943 {17.7] - ]z2000
919/12,2] 11,9} 2760] 895/10.0|-8.6|3480| 850| 8.5,-3.0[5000 | 886 |14.7 | 0.5 B810 } 931 }18.7] - 12330
908| 11.9! 10.8 3080} 867[12.2] - |4360 868 [13.7 F1.9 k360 L905 |18.1] - |3150
894] 11.6/ 3.6/ 3510 850/12.6] - |4900 850 {14.0 (2.5 H900 | 895 119.3| - }3440
886| 13.5 7.7| 3810 850 115.9] - |a910
gsolii.o - | 4350

Tive: 1130 Tiwe: 1130 Tiwe: 1130 Tive: 130 Tives 1130

1012] 18.1f 14.8 110/ 1015]/17.2]13.3] 110}1017(18.4(14,9] 110 po11 [20.2 ho.6 |110 |10 ;20.4(15.0} 110
1000 15.8 13.8] 450} 1000{14.8}12.4} 520§1000]14.3]14.3 | 570 1000 13,9 | 5.3 | 420 h00oo [18.0[14.3] 380
979] 14,8 14,2 1050] 971]12.9}12.2]1350) 922111,5]11,3 2820 | 995 12,7 | 4.4 |560 1993 [17.4]14.1} 590
941f 12.1] 11,9 2170] 876} 8.6} 8.3]4170f 881]10.2] 5.0 |4070 } 948 6.6 | - 3940 }985 |18.6]12,31 790
922 12.8 10.0 2390l 863} 6.5] - |4590} 867] 9.4] 6.5 4490 | 924 16,1 | -~ P690 }968 [18.0] 9.4 k280
909 11.4 4.8 3120{ 854| 8.8 - 14860j 850| 8.2} 6.4 {5040 | 850 {12.1 }10.244970}955 19,2} 2.2 he40
893 13.d - | 3610 850] 9.0] - ]4970 942 119.9} 0.1 ko3n
85d 11.4 -3,1] 4930 850 |15.8 4940




Los Angeles International
station_Alrport

RADIOSOMDE DATA SUMMARY

1973 Oct. 26 cave: 1973 Oct, 27 ]sare: oaTe: IDA\'E: ,
siwg: 0548 P ‘”“E: TiME: l““E: .
£15-7] 2385 | rewe jofa o7 azncn'r] PRES ‘ TEue | oew eoT|neionT) PRES l TEMP 12T PTIMELGHT] CRES TEuP |0Ew ‘”[""G”r
e | as.28 | 4 : l 7.« .:a_| 65.68 ‘69.72
T IR T e ,sgaaa_:33+;g:lc;§;ez,juz;;3g‘ ,22;:2,._t!;;i;l;:é;;ﬁﬁq,;s;zzn- 5338 i vase | siise |es
llO|1012 13,3111.4 llOl —

38011000(2)1.4] 1,61 450

7501 987]24,.3 - 820

1150‘ 960{25,2 - 11640

1540' 924123.7 - 12760 1

2170]_850]18.11_ - 15070 : : —

2690

4920

881

Tiwe: 1135 Jrrue: TIvE: Tiumg:

110§1013]30.1110.6| 110

23011000128,4] 5.3 480

400]_905]23,3 - 310

950f 850 ]18.6 - 5120|

1350

2760

3380

4980 ]

.‘,Q)l
o
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Los Angeles International

CNATIOSOMDE DATA  SUMMARY Airport
STATIAON
1 1973 oct. 28 loire: 1973 oct.29 srre. 1973 Oct. 30 lowrs: 1973 Oct.31  |oire: 1973 Nov. 1 ]
1ve: 0550 sue: 0534 tiwe: 0551 Tive: 0550 riuc: 0540
ses | vzer Lsen so|-zisms] _ones | reus doce sxlncionr| secs | veve oen ov|ucrons| saes | zwe lsca ot|serans| oozs | cue foza orluciont
s 5.3 | 9.12 ug_' 17.26 | z1.24 _r_z_s.zn QL&?J»E;?#J@S'-&L— _;7;:&33‘ 390 | 21,48 | zz. 2 L;z‘.sz | 5355 ) sm.c0 | 8158 | 5568 lse.72 ]
Toiz|15.7|-2.3] 110]101013.7] 4.2| 1101013 [15.6 | 4.6 | 110 jo11 fi5,1 0.4 | 110 | 1007]14.8]13.4] 110
'1000[25.8| - | 460|1000]17.9] 7.1 380 |1000 |21.6 1.7 | 480 hooe hs.2 L4.1 | 230 }1000[13.8]13.4] 310
978[25.2| - |1050| 991 [22.0] 1.0 660 979 [22.0 [ - oso fooo ho.5 {- [420 | 9e5[12.5({12.5]1280
943|26.4] - [2100] 976|21.1| - |1080| 917 |19.9| - po20 {986 p2.5 | - [820 | 9s5|11.0] 6.1]1570
| 887]22.4] - {3870| 937(22.7| - |2260| 850 17.0| - o070 |965 2.8 | - 1410 | 945]16.5] - [1870
850[20.0] - [s100| 850[18.7| - |4980 930 1.0 | - 2490 | 930]17.0| - [2300
] ‘ ' ' 905 0.8 | - B0oo |. 850|16.5| - 4820
] 875 ps.2 | - 230
850 he.s | - bo3o
- |
trec: 1130 Tiwe: 1130 frree. 1212 riwe: 1130 . 1220
1013)29.7]-0.6] 110)1011 27,1 ] 4,21 120 l1014 28,7 £7.3 {130 hous k3.2 43.0 | 110{1007]21.2 4.1 [ 110
1000{28,7| - | 490l1000]23,6) 2.5] 430}100026.1| - 510 003 po.o 31.0 |-360f1000010.5 2.0 310
903122.91 - 13410l 971 121,44t - li2soloialpa.3l - bo9so Mooo 1.1 31.1 | 4301 942113.9 32 7 haao
850/20,5| - {5130] 941 122.4] - |2120] 850 17.6} - |s120{978 23.0 }0.1 '1280| 930{13,5] 9.2 k3go
- 912 |20.7} - |3050 966 p2.5 k1.0 "1410| 915[14.4 |4, b79o
850 18.6| - |s030 948 p3.6 | - |1970] sealys.7ls.4
gs0 he.o | - |sosol| msoliz.s| -
e |
] __fl ] ”M{ | } S I _
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Los Angeles International

RADIOSONDE DATA SUMMARY

STATION Airport
sate: 1973 Nov, 2 osve: 1973 Nov, 3 DATE: DATE: oATE:
-\ve: 0530 PST ‘ine: 0530 PST Tiue s e s Frue
53z ~zup }35Es ST INEIGHTY PRES TEMP §DEa PTI|WEIGHTE PRES TEMP | TEx ST|IREIGHT]| SRES TEMP |DEn Y{uEtguT | ©%Es vewe loew priuciguty
! 1.4 5.8 9.12 j 1316 | 17.26 | z1-24 | 25.28 | 29.32 } 33.34 { 35.35 1 37.38 | 35.40 }.41.44 | 45.48 | 49.52 53.56'57.:‘0 61.64 | 65.68 | 69.72
| 1010[16.1] 12.9] 110[1014[14.6]10.2] 110 :
1000 15.4] 12.7] 400{1000]13.4] 9.2} s10
970|13.5]13.5| 1120 95310.0] 9.4]1840
850 5.0{ 4.7|4s40| 861 3.5] 0.0]4590
850 4.110.84910
l :
|
rive: 1130 PST friwe: 1130 psT m . e s
1012} 18.5/12.0 110}1015/19,.3) 5.0{ 110
1000/ 15.5/10.2| 460l1000f16.0) 5.1 540
‘947 11..2.10.91 2130 937111 _A 012300
| _asol 6.3 3.8/4910] se3| 4.0 9.9]4500
f : 850] 7.1} 3.9{4980
, )
l
f
- I
o |
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TADIOSOMDE DATA SUMMARY

sration Alrpert

Los Angeles International

save: 1973 Nov, 4 cate: 1973 Nov, 5 oate: 1973 Nov, 6 cate: 1973 Nov, .7 027%: 1973 Nov. 8
-ive: 0530 P riue: 0530 P rive: 0628 P tive: 0548 P riue: 0605 P
s | rus sen orlecisard sues | reue Yocw srlucianr] noes | sews loes sr|ucions| anes | rewe |oce rlacisnr] sozs | cewe |oew prlucignr
ekiodse8 102 [ 130 |,:1;£,4T£;£,@,ﬁ3=,|.ggggs_s_lg.i.-ag L2730 12040 |__“_E§:£,_ u.z’..;_.u'c SLAALEEEE Les.2z
| 1oxs[11.7| 3.5| 110|106 |11.2]| 5.5] 2110|1017 11,0 [ 4.5 | 110 |1015[13.1] 7.6] 110l101415.6l14.1 1 120,
1005[12.4| 2.0[ 430(100012.6] 6.4 5501|1013 1.0 | 1.8 [ 230 [1010/23.5] 7.6 200l1000]14.7]14.2] 490
1000|11.6| 3.4| 530| 984(12.7] 4.8 980 1000 J13.1 | 8.4 |570 [1000]15.6] 4.0| 520| 970|12.7] 5.6 1350
| 984|11.0| 3.3| 950| 927]10.9| 2.7 |2660| 991 12.4 [ 7.7 [820 | 773]16.6/-1.6/1250| 965]|16.3| 7.5 1480
942| 8.3| 7.8{2130| 905 11.6| - [3310] 984 12.8 | 6.4 |980 | 946|19.5| 3.7]2030] 955]17.5] 1.4 h770
912] 6.6/-0.4]3020| 850 |11.6| - |s5010]| 977 13.2 ! 0.5 p210 | 885{17.3] 5.2)3940| 912]18.5 3080
| 892]| 7.41-7.9!3610 ' 951 [13.9 7.5 1970 | 850/16.8| 4.5/5090| 864(15.5 |-6.8 |4590
867| 5.6/-8.0]4400 895 15.1 | - B610 850|16.3 5030
850| 6.5 - |4930 850 (13.4 8.0 070 831 18,2 5680
I | | 700| 8.4 .
riwe: 1130 P riwe: 1130 P [rie. 1130 P rive: 1144 P iwe: 1141 P
1016|19.3| 3.8 110]1016 28.6] 5.5| 11011017 {19.7 | 7.8 | 110 |1016|19.9]22.9] 110|1014(19.3 h3.5 L 110
1011{17.7| 3.2| 2301008 [17.0} 5.9 330]1011 18.3 | 6.9 | 230 {1007}17.9]12.6] 330]|100616.6 n2.0 | 330
1000/16.8] 3.5| 56011000 16.8) 5.4 59011000 16,4 | 6,5 [ 580 {1000l17.4]12.8! ssol1000l25.7 hi1.9 |s00
947[11.3] 2.5/2030} 986 14.2| 3.8 980 985 16.6 | 5.2 [ 950 | 986(17.7|11.5| 920| 960[13.4 h2.8 hsao
889| 6.7] 1.6/3770 951 |13.2 2.7 /1940 972 15.8 [ 1.5 }1310 | 946/17.9] 5.7[2130] 951 |16.4 ho.4 hooo
878| 6.7;10.5/4100] 937 /13.0|-3.3 [2330 965 16.0 | - 1540 | 898/19.5| 7.3|3610] 939 (16.7 [ 5.6 b260
868| 9.0/ - |4430| 898 |13.6] - |3510{ 953 6.6 | - hs7o | 868[17.3] 5.3]4560] 933l18.4 | 6.2 baza
850| 8.7] - |sooo| ss2fi2.8) - 4000|933 5.8 - paeo | 850{17.0| 4.3]5130] 925 j18.6 | 6.1 beoo
850 [12.3 |-9.5 |s020] 924 p7.1 | - p720 882 |16.6 | 1.5 hoao
b | 869 15.4 4.0 h4oo 850 [18.6 | - §o050
B | L {850 h3.9 [ 1.2 f100 ]




APPENDIX E
RADIOSONDE DATA SUMMARY

EL MONTE STATION

NOTE: Units used by Air Pollution Control District

Pressure - Millibars
Temperature - Deg. Cent, -
Dew Point - Deb., Cent.
Height - Feet MSL

192



€6t

RADIOSONDE DATA SUMMARY
. starion. E1 Monte
: 1973 Oct, 1 oate: 1973 Oct. 'du::1973 Oct. 3~ : 1973 oct, 4 !aue44373 oct,. 5
0538 PST \we: 0539 PST rive: ‘0545 PST + 0542 PST |ie: 0540 pst
ceve |scn otlucrions] recs | e Joen pe|ueicnt| enes | rew veront N N N vees | vewr Joen orfueiont
58 ' 9.2 13__.{«;]‘_!_7_.&« 21.24 ' 25.28 | 29.32 | 31 3 | 331‘_%: | 29,20 1 31.44 l 45.48 | 49.%2 | 57.20 | 5154 16568 ]59.72
16. 4|12 1|_302l1005]15.7012.4] 3021000 450 o 4 o 3 .00 1889113:4(13:7] 288
12.0l agal1n00l16.1 11,6 4s0] 323 13:3 1599 1000 11.4/20.6] 300 332113:4]17:811838
. . 960 .S5111.311410
15.il11.1! 660l 959(12.4]11.5]1540| 3781 3.4 5438] o982 13.5/12.3| 890] 956/12.5|11.8]1540
a_3l2670) 922] 9.7] 9.6/2690] 833 h?:3 4828 13.3111.7/1020] 323 }g;gJ -2 11938
11.20-5.0/2820 893l10.0l 8.913580] 895 j11.3 3510 954 17.3| 6.2 935]19:5(-7:012170|
_2.412850] 879 14.2|-0,4]4000] 870 12,1 4270 22.6| =5.0! 2170] 915]21.0(-7.0]2760
_5.1.3020| 866(14.9411.0(4400] 861 [12.1 4560 23.8| -4.0] 2530] 891{20.4(-7.0(3510
' _6.0] 3350 850]14.9411.0}4930] 859 |13.3 4630 22.0| -6.0| 3590| 879{20.6[-7.0[3900
L10.0] 4600 850 [14.0 4910| 850 18.2|-5.2]|4970] 850[18.1|-9.0 [4900
L11,0) 4940 . [
five: 1330 friue. 2030 . 2030 Tie. 2034
11.2| 302]1005]22.4)12.0| 302]1005| 20.9 302 27.6/11.1 1001}22.0 [12.5 [ 302
9.6 420]100020.6} 9.5| 450]1000] 18.3 50| 1000 26.4] 9.6] 340[1000{20.810.9] 340
a.9l e20| 993l19.11 8.5] €20] 974] 15.5 1180] 974 24.0] 9.1/1050] 992[18.9{ 9.9 s60
9.0 1570] 971]18.1] 9.1]1250] 925] 12.4 2590 957 23.1| 8.7{1570] 953|16.5|10.1 h710
7.4] 2490| 956/15.6] 8.4]1640} 915] 12.4 2920] 951] 23.0] 1.3[1770] 934f16.2] 4.2 |2260
0.4 3080 946[15.9] 9.5]1970] 911} 13.3 3020] 93¢ 24.6] -3.0| 2200[ 929{17.5]| 4.5 P2430
2.0 3150] 902|11.5]| 8.5|3280| 899] 157 3410] 911] 22.6| -5.0(2990] 895[19.5|-7.0 3480
1.0 3540] 890]11.2| 7.9]3710| 861 17.4 4630 23.0] -5.0|3580] 877{19.2 |-8.0 ho70
-0.9 3810 878|14.0| 7.5/4070] 850| 165 4970 19.6| -7.0| 4980 850[17.1 10.0 }900
-1o.o_ggggL 865|15.2]-1.4] 4460
“I11q 4570 850[15.0|-T.0]4560| ‘




V6T

A (

\ 2 Y 3 N, s N - LA \ .
DATGIOSOCHDE DATA T)Ui'/A\r.-‘\/}\R(_ <iariee E1 Monte
care: 1973 Oct. 9 cite: 1973 Oct. 10 oare: 1973 Oct. 11 oire: 1973 Oct. 12 !m,u
-yue:' 0544 PST siwe: 0540 PST rive: 0549 PST riwe: 0545 PST Tl
s3:s -zue |2za a7{-gisk7 ] 2acs TEup laza Pr'nzu‘,»-? pacs Tewe |oew prlueront] eres | rewe foew wrlucignr] mecs “ue !as. =y!ﬂE|GHT
b s [oss 1 a2 13.‘::‘!:;;2;'21.24 I 25.33‘ .32 Ng}_g.}_g_‘__&éﬁ;‘_ﬁ 37.38 | 29. 40 ,4344_.1“ 45.48 | 20.52 | 53 32 l 57. 40 6_};_-;4A| »:5&&“59.72
'1005/11.2| 8.8 3qu1003 8.8l 7.5| 302l1001) o.d 6.1 302l1001l &.5l 7.1] 302l
1000132, 2.7 _34011000110.2) 8.,0! 38011000 5.3 330 188 }%tﬁ 2?} 238
983112.5| 8.4] 820{ 992{12.0} 8.1| 590} 989} 13.9 2.1 620 980 15.4| 4.7! 890
962{11,4| 9.511410] 982]12.9] 8.4] 850| 969| 14.d 1.1 1180 964 15,9 3,0{1350
945(11.1] 9.7/18701 968l12,3111,5]1280| 956 14.9 0.7 1540 952 15.6! 4.0!17
926| 9,0/ 8.312430! 955]12,0| 9,211640} 929 15.d -1.5 2390 937 16,1 -3.0121301
ool 7.5 6.5.3250] 922012.71-2.612620l 912| 14.d _0.d 2850 9019 16.1|-1.0l 2690
83l 7:8] 333 3388| 899 12,1]-5.9132801-889| 12.d -2,1] 3580| 905 15,1} ~3,3|3120
. 863] 6.7/ 0.5|4330] 850| 8,0]-9.0{4840| 875 13,4 -8.7 4070| 878 15.1]| -7.6] 3970
-850] 6,5/ 0,0/4770 | 850 10.9-11.2 4820] 850 13.1({-1.3/4850
Tive: 1351 PST Tiwe: 1312 PST ]rwe 1233 PST Tive: 12 PST Trae:
1000] 22.6{ 7,9/ 302i around I 999 25,1 1.2 302
958] 17.5! 6.7/1460 pmen | o090l 23.4 -a.d
858 8.3 5.0l 45601 _failure I 9572 22 . 1 =22 1810
‘850! 7.4] 5.8|4820 936 19.4 -1.1] 2130
- ' 913 16.9 -1.6 2840
882 14.4 -2,.7 3810
o 875 14.d -7.4 4040
gsol 12,4-14,9 4850
o .
L1 I I N
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“ir]

vemy
pevy

ADIOIONDE DATA SUMMARY

$TATICN El Monte

.. 1973 Oct. 15 Josre: 1973 Oct. 16  |oare: 1973 Oct. 17 oare: 1973 Oct. 18 |su-c. 1973 Oct. 19
Cree rve: 0530 PST rive: 0530 PST rime: 0530 PST r14e: 0530 PST
RO IR R N e e %48Lza%J;u;nggﬁgmihﬁgnﬁgo R (U Y O IO VN T e
| 1004/ 10.8] 9.7] 302|1004[12.3] 9.7 302 l1006] 16.2 9.1 304 1005 13.0] a.sl 30
round 1000/13.1/10.6! 400{1000|17.5]11.3| 430 J1000( 20,2 10,8 48d 1000/ 18.4] 2.7] 43
quipmqnt 992|16.0] 9.6| 620 992|20.5| 6.1| 660| 993 22.9 5.d e66d 994 21.7] 5.6] 62
fafilurel 984/ 20.1| 7.8] 850| 979|23.1| 3.6[1050| 981} 25.d 3.d 102d 98| 23.5| 5.4] 820
(no flighLl 971}22.7| 1.1|1250] 954|24.4| 0.0]1770] 953 | 26.2 2.1 184d 969| 25.4] 4.0|1319
4 961]|24.4] 2.6/ 1540| 928|24.6,-3.0(2560 | 876 | 21.7 ~6.0 4250 938] 24.6| 3.3|2260
] : 947|25.1| 3.7/1950| 904]|23.4|-5.0]3350 | 850 | 20.d -7.0 5110 890 21.2] 1,5|3740
| 931}25.8{-3.0| 2430| 873{21.1{-7.0 4310 850/ 17.9| 3.8]5050
B33[22.6[ 0.4[ 3940
876/22,0|-1.4] 4130l 850|18.61-4.8 |5060
-.880;19.41-2.3 5010'
tive: 1230 PST riwe: 1345 PST t1ue: 1300 PST riwe: 1300 PST tive: 1330 PST
11004 [27.6 10,7 | 302 11003]{28.8]10.5] 302!{1005|33.1] 4.0} 302 hoos| 33.3 s.ol 302100332, 7.3l 302
1000 [27.0} 9.8 | 420 J1000{26.9110.5] 40olio000l31.6) 2.0l 440bo0o} 32,30 2.0/ 460l1000/31.0! 6 0l 400
978 24,6 18,5 1050 1 _972124.71 9.911180l_985] 3041 4,91 7901 952 | 27 3 ‘870! 969} 27,5} 5.111310
966 [25.1 | 4.8 1410 | 969]24.7] 8.7]1310] 953|27.6] 2.6 1840 | 896 24.jr73.6 3671 925|25,8] 1.912660
962 |26,4 |-3.0 [1540 | 963|26.8] 3.3|1480] 941]|27.6| 2.6 2200 850 19.9] 2.3l 5140 892]32.6)-0.113740]
938 [26.2 |-3.0 |2260 | 942{27.1]-2.0|2130] 886|23.0] 1.4 ]3940 850[18.41-1.5 |5060
| 921 [25.6 |-3.0 [2790 | 911}24.7]-3.0]| 3080] 850[19.5|-0,5 [5120
912 |26.4 |-3.0 {3050 | 888|23.4|-5.0| 3810
850 |20.8 |-7.0 [5090 | 856{20.5| -7.0] 4860
- w_}"_',{ 850|20.5|-7.0] 5060
N l _ ]
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DADIDSONDE DATA  SUMMARY <o, E1 Monte
L_ 1973 Oct 23 levie: 1973 oct 24 aare: 1973 Oct 25 oare: 1973 Oct 26 1z
-1ve. 0539 riue: 0656 iwe: 0543 Tive: 0547 Tive
2323 l “zue fota =?l~£|;»r “paEs [szﬂ T:,e; a?»'nExGhT pn:; ‘ Towe Fih ar|ugrour] pres | Teme joes prlmEtsey ] 2zEs “tmp foEw pIgJ_cnr
-“T',ﬁ;.& I SR ~_‘3-‘6 1 17:26 :;-;T’ 25~2§_; _rr;:_szv,‘ 33.34 !_3..3 v[a‘ 33 13940 [ 4144 | 15-48 | 19.92 sz.ee_l ST.-C [ 3168 | ES-68 r:s-n
7005 | 25,9 24,3207 1003 0. a.5] 0] sooal 15 s g ] ek lrosa [ 12T 171503
2 14,6 _sa0l100 asdl1e-ol g-2l 020 292 13.4 13
1000 415.2,14.8 540'|m'l0‘l“8‘l“'m|*8‘ﬁﬁ.§‘ <3 o 577 8.8—118:-]%
976 1 13.,512.711180) _981112,.0% 8.1l _950 95 .01 5.3 770 621 12 _0‘4 144
904 | 9.4! 9.0} 33501 956{13.11 8.5!1640 343118:0| 2:3 3399 | 953 | 13.9| 4.0 1740
850 | 6.9\ 6,31 50000 923|12.0! 7,113030] 935(18.7] 3.4.2230 | 946 14.9] 4,9 1900
! 902(12,7! 2,0132800 927117.9; 1.0/2490 | 938 | 16.4-11,0 21300 _ _|_
| 874)14,5) 0.0141301 902]18,0] 1,013250 | 920 17.0-10.0 2720
850]13.5{-3.7/4910| 891{17.0(-0.2 {3610 | 889 | 16.4-11.0 3670
85816.0|-3.5 |4660 | 881 | 15.8-11,0| 3500
L | s50l15.1]-4.2 {4900 | 850 [ 13.6-12.0| 4870
Tive: 1340 Tive: 1340 w1300 Tive: 1300 7z
_1008| 18.8/ 15.4] 302/ 1003]25.1] 7.3 3ozl __ground 1002 | 25.4 7.2| 302
1000, 18.1) 14.2] 520}1000}23,7] 7.0l 380l _ eduipmdnt h000 | 24.8] 7.1] 370
978l 15.8/13.0/ 1220! 9378l21.6] 7.1110200 plonieds 989 | 23.5 6.8 670
902 11.1]10.0] 3380] 940|18.4| 2.3}2120{ 968 | 22.3] 6.1]/1280
87d__ 9,9 8.8 4200} 934|19,3]-2.4]2300! 965 22,6] -1.6| 1380
'_85d 7.4 6.2 5010l 920]19.4]-2.3|2760] 93d 22.6{ -5.0| 2730
S ’ 907|18.6]-4.2}3150| 85d 17.11-10,0| 4970
'815|18.4|-4.4] 3510 ‘ |
L sssl18.0]-1.1]3740| I '
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DALY SUMMARY OF WEATHER DATA . STATION: 75¥ YEAR: 1973 MONTH:  Oct, DATE: 12

oz [Ep Tvse | ¥ [sky [#M 1T I % | %] & [ o0 | er ] "o To | 't |50y a7 | #a | ke |25 |Peso] Tesol AP | AT | a%p | soL BsFo [wic! TPH] SFL | 026] Thu
Hi 90 | 80 82 {76 [ 78 leslon 70 | 72 B

00 | 123 10 B N

01 213 i

02| [ 24 | I

03 2|4

03 213 L 1

05 214 sfq 1 !

06 » ' 1761541214 Pp.1 1 3.4 21[4.474 |38 .4/48T13.8 IR

07 ] 050| H |CLR{70 56 | 2 | 4 0,1

o8’ 050/ H |CLR{60 60 ; 2 | 4 P.1

09 040] H [CLR}S2°165; 6 | 3 D.1 |

10 040| H /CLR|46 {70 10 | 4 P.2 {

11 040/ H (CLR|38 |78 10 | 6 D.1 i

12 040]H CLRI37 {78 A0 | 7 P.O 14 17.8| 24]1.3 78 32 p1.2249215,4 | i

13 © |040{H CLRi48 |78 10 |9 D.O : :

T 040| H |CLR'49 (78 10 10 p.O

15 060 H ICLR|49 {76 L0 |9 0.0

16 48 |75 10 | 9 D.1 uax! min ! erecip
17 i52 172 10 | 6 D.2 PLX 79| 55

18 ‘_58 68 10 | 5 (LAX 731 55

19| ' 62 [66 10 | 2 R [81] 51

20 1o |3 LGB 81| 50

21 10 {2 ONT 85| 47

22 213 PHD 79| 38

23 1212 , PON 84| 51 ]
VAR u\oazk mcalx V:Ob S:m v'IsOb :iﬂn m:x 6\—#;2 :—dQ -6“-89 Ibl Tbl ltl AT& IBT@ ”H‘ HH TXZS N850 T850 2Pl AT dzp soL 580 85 45

s |75%00P40hg[04037 O paz}; 1, p4o| 1 p3a|21 44|74 l38 32} ;,1487 ;4[514 141 zf 2:1 ;‘*Z

- I 700595
Vsbso — Tmin 54 Precip 6-12 Wind Total _ 25 Day 120 =_0 CLR

113 Tenths
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. : . : DAY : Mon,
DAILY" SUMMARY OF ALEATHER DATA STATION: 75W YEAR: 1973  \ONTH: Oct. pATE: 15
ng 0z LB Tver !l "oy dan 1T P9 %0 0 100 Ler | "] "] "e |0y ] iar | tm | o8 {325 175501 Tssol Ap | AT | a2, i soL b SFO | wic | TPH | 6FL | 0AG| TRA
H 1080 i ‘a2i7s ;74 les| a8 ~ 70 72 N ]
T I 710]3 - B T T
m [ T el T
02 o ! 103 | !
03 T 8|2 f
03 P 6,2 |
o C 1T 110(3 i .
o6 | |84/ 56/14]3 [0.1 8 112.7/20[11.6]85 | 18] |BA|5qs5/20-2 I
07 D15 FH|CLR B4] 55{10]3 0.D!
c8 D18|FHICLR 82! 56/ 10|5 {0.0:
09 b20! H|{cLR 80 58{10|5 (0.0 |
10, 025 HECLR 721 6411017 [0.1
1 030; H.CLR 58 72{10/9 0.2 | i
12 D40] HiPC ! 54 76|/ 10| 7 |0.4 7 13.5{2002,5/88 15164 -l 20.2 i
13 060l HIicLR S0 77/ 10l 7 {0.3] i ' :
.3 60| ulcLr 50 79{10{9 l0.3 |
15 060! H|CLR 45 80; 10| 8 10,3
16 i 50 76{10{6 10.3 MAX] MIN | PRECIP
17 ! 54/ 74110/ 8 0.2 PLX 80 56
18 53 731 10{ S LAX 684 56
19 i 68 66{ 10/ 5 | BUR 81 56
20 | 10} 3 LGB 77 55
21 i 2| 2 ONT 95 53
22 2| 2 PMD 89 43
23 6] 2 _] ron 9Q 54
var| 2] mak] %ol senl To t ain | max o ol el gl oyl 'ty AT& (8T,| H, | M4 | Tazs "esol Tesd Ap| ATH a%] sou] sep - :E ‘513
s6
0 200900 030114)30 45 182 53 .755037 8 }27 20 llé 85 ,18 s D-34F05 202521 6 |20 164LSA M I5G
22 = 706595
 Vsb T. 55 Precip 6-12 Wind Total _32 Pay 220 =0.2 CLR
50 ®min 111 Tenths
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. DAY : Tue.,
'DAILY SUMVMARY OF YEATHER DATA STATION: 75¥ YEAR: 1973  MONTH: Oct. DATE: 16
Aoz [E1 Tvse! e iy [mn 1T d % 19T 0 Ton [ er ] o] %o | "e |7 o7 |t | o 525 1%as0| Tes0l A2 | AT | a%p | SOL | SF0 | wic | Ten) B7L | 0aG | Tro
H 90! 80 1827678 |es!en R 12 -
00 o 83 ] :
| 01 : 101 '
02 f 22 _
03 6|2 |
i} 6 2
05 | 612 .
06 78159 | 6] 2 0.4 7 B.4] 2111.4 8723 142[50315- 9 |
07 lo25{ FH| Pcl79{58 | 2| 3 [0.4 ?
08 [025] H[CLR781(59 | 2 | 2 /0.3 i 3
09 020 H PC|60!62 10| 4 0.4 i
10 012 HcLR48!70{10 | 6 [0.9 .
u 012i H cyl46|74 |10 6 l0.8 P
i2 015 H PC!58;75 |10 | 6 0.6 4 15, 4] 23/1Q7] 90 20 17.2j5q9[2-8
13 030/ H PCI52180 (10| 6 [0.7
14 030, H PCci48(861|10| 7 0.7 i
15 030, H/PCcl44(86|10| 7 0.6 |
16 46 184 110 | 6 0.7 MAX! MIX| PRECIP
W 46182 10 | 6 0.7 PLx 8658
18 50|76 [10 | 3 LAX 6658
19 60170 110 | 3 BUR 20155
20 101 4 LGB 81154
21 } 101 2 ONT 95|56
22 | 101} 3 PHD 86 (45
23 ! 102 L1 | pn J92]5s
YAR moax mEalx VGS: 5:m V_,S: n?ll:n m:x 6‘-‘i2 6‘?9 6‘139 Ibl Tbl Itl AT& lBTﬂ- HH! M iTlZS H650 TGSU bep or dzp SoL S8D 33156
N 370|,;,012] P12 |44 87 0385,,0023] 7 [134] 21, 87l23 |20 142593 06(533 11517, ¢ : gg gg
2 77 700595
Vsb T. 58 Precip £-12 Wind IYOtul ___23— Daym = 0.6 PC
50 min 90 Tenths
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. DAY : Wed.
DAILY- SUVMARY OF NEATHER DATA "STATION: 75W YEAR: 1973 \ONTH: Oct, DATE: 17
%107 [E) (vse! Vuisy [RH 1T 1% [ % | n 100 ] £6] '] '5] 'e |01 1ot ] v4 | kn | 525 |Pgs0 Tasol Ap | AT | 42 | sou §sro [wic| Ten] sru | oxa] Tha
H 90 | 80 | 82 75 ;74 | es !y 70 72 i I
B3 L 10 2 L 0 1 R
011 i 2l a4 !
02 ! f 10 2
03 ] o 10 2
o1 R 14 3
s bbb 203 . . ! b
el I (65162 2/ 410.1 4 10,9] 1649 85 |36 1.6 7190 1 I
ol [040| H CLRI56 62 | 2 2 0.1
o 040| H CLR.50 164 | 2 4 p.1
00 025 H CLR44 170 | 10 5 0.3
" | |030[H €LR 38 (79| 10 6 0.3
1t { |040jH | PCi50(78 | 10 6 0.4 ! ' i
12 | Jo60[H |PCci42i84 | 14 7 0.4 6 17.8/ 13[9.487!1 |21 [202P1°'19.4 !
1 060 H |PCi38188 | 10 9 (0.7
18 060{ H | Pc.38 {90 | 1010 0.7 _
15 060 H {PCi34 90 | 10{12 0.4 i
16 '35(86 | 10{10i0.4 MAX] MIN| PRECIP
17 i36184 1 10/ 6 0.4 PLX 8946
18 {44 |78 | 10 3 Cax 73|53
19 46 {77 | 10 3 BUR 9457
20 ! 6 2 LGB 8953
21 I 2| 3 ONT 97|56
22 : 2 3 pMp | 90]46
23 | 2| 4 | | ron 96 !58
YAR moazx rvi'x v6s: S:mz V'IS:E rfiHn m:x 63;.2 6‘?9 6H—s9 |bl Tbl Itl AT& lBTl-'HHl M Ti’lﬁ "850 Tssa Lpp AT dzp sou 580 - 2455
., [279504025hs, [025{34 50 045],,,0033| 4 [109] 16] 85136 1 h1ef% o292 [4 65 - :L i
) __4_3“ 700595
vebg 1., —28 Precip 6-12 Wind Total i;’ Dey lTinOthn =0.4 PC




[A ¥4

DAILY SUMMWARY OF WEATHER DATA STATION: 75W YEAR: 1973 MONTH: Oct. DATE: 18
Moz 151 Tuse ! T lsiy fmn 01 [ 1% 1 & Too L rr ] 'l T} Ve 500, tor] i | 4 |25 "ecollesol Ap | AT | 4% | SoL o 5F0 | suc| 174) BFL | 0AG) TAY |
H 90 | g0 | 82 | 75 ;74 |86 | 8u | 70 | 72 ' | 1 i
00 H | 25 ; T T T i
01 N ! 213 | i
02 Py 2l 3
03 16} 4 [ i |
03 2}5 | {
0s ‘ A 2l.4 | lsfc _ P 1 Lo
08 i 461721 214 p.6 1 17.513(8.2(83 {50 L7.4°"%19.4 | i !

o7 b40{H [pC i46 | 72i 2i4 b.5 ! ? o ‘f
08 D60|H ipC 46 | 71] 2[4 D.4 ' T ; 3 ;
09 pso CLRI45 | 74/ 10} 2 p.3 ! 5 E
10 100 CLR{42 | 78] 105 D.2 : ;

1 120] CLR[36 | 85/10[8 D.3 ~ | ! P
12 20/ (Pci33]93/10{10p.5 3 p2.8/1915.0 31 26.0°"7)19.4| i L

B 120, fpcyi32 | 93{10[12D.6 : T
18 150 PC (34 | 93/10{10p.4 ;
1s 180| «CLR[25 | 86| 12!9 D.3 ‘:

16 . 124 { 80{10{9 p.3 MAX' MIN| PRECIP
17 26 | 78/ 10(4 D.4 Pix 191 |68
18 30 | 75{10] 5 tax |8459
19 36 | 72| 6§ 2 BUR 95 {64
20 6| 3 LGB 93160
21 6] 2 ONT 96 |59

" 22 2| 2 PHD 89 150
23 2l 4 1 | eon 94163
warl Q2] k] ol senl St | e oeid 6] ecol u] a] 't BTy 18Tyl iy ¢ HH }"125 "eso Tssa dp| AT a%| sol sep |94 155
. |27000D 40, o40/24 B3 pa5 || 1,[040] 1 17513(82 83 50 [ 30} 4F12]; o f578] 5 | 1 145 2 gf‘gé

; _ ' 4 T 700595
Vsb_,, T .__E._ Precip 6-12 Wind Total L Cay 1—2—0 = 0.4 PC

50 min i 123 . Tenths
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?
Cy

pay: Fri,
DAILY SUVMARY OF SEATHER DATA STATION: 75W YEAR: 1973 VONTH: Oct, DATE: 19
'g"\ o |51 [vst ! % sy lmn 1T [ " [ %s | w100 ] er | 's | Yo | 'e |01 ] 187 | %8 | K4 {525 |Pes0] 'e50] AP | AT | d2p | SOL 1 SF0 | wic! TPH] eFL | pAG| Tre
H 90! 60| 8276|7886 84 | 70 72 v ] :
00 L 2| 4 R ¥
01 N 2l 3 - i
02 R 2[4 T 71777 i
3 T 2 4 |
04 i : ! 215
o5 I T ; 2| 3 sfc
s ; 44 66 2/ 4 1 07.2 22[8,6{89 [999] [17.2]°Y18.2 N
o 060/ H CLR| 42 66| 2| 5 p.O! i
8 I Toso'n cLR 364 70/ 2] 4 p.o! !
ol 050{H CLRI 30 76; 6{ 4 p.O i
" 030 H CLR, 27 84 10/ 6 P.0 b
1 030! CLR] 2§ 87,10/ 5 p.0 i ] i
12 040]H CLR 25 88 10| & p.0 999 35 p94Pl0hoo !
13 070 CLR{ 2§ 90[ 10[10p.0 Pt
14 120] ICLR, 24 90| 10{10D.1
15 150 CLR| 2§ 8810/ 9 D.1
16 b 28 83| 10/10D.0 MAX] MiN, PRECIP
17 i 30 80{12{8 p.O PLX 91 |66 |
18 40 70| 12| 8 LAX 57 {60
19 } 54 68| 10} 6 BUR 92 |62
20 i 10| 6 LGB 91 |55
21 ! 8l 4 ot (94 |60
22 | 6] 5 PMD 188 |51
23 [ 10| 4 N 93 {60
vae| 21 ekl Yoo 5:m.! oL | e oia ool eon| | | 't AT& ta7, why |t | Tazs oo Tesd Ap| ATha%l sol sep o1 |se
279,25 101!025 24 91 pa7 ], [043 1 [[72]22(86 |89 1999 35| 14508 g 526] 7 | 2 57} zg 23 |
_2__ 700595
Vsb 7. 58 Precip 6-12 Wind Tota) _28 pay 110 = _0 CLR
50 min 139 Tenths




v1c

. DAY: Mon.
DAILY SUWMARY OF WEATHER DATA STATICN: 75w, YEAR: 1973 VONTH:  Oct, DATE: 22
PRl oz [ Tvsh! Yaisny [RH 1T | Y% [ % | n [ 001 er | '] %o [ "¢ [ 204|167 | o | i 1525 [Pesol '650] 2P | OF | a%p | 5L 5F0 | wiac | TPH| 7L | 0aG| T
| kS 50 | 80 | 82 {76 | 7u | &5 | an ’ 70 72 | P R

00 | 203 i 1 T )

01 ' 6|2 .

02 t i T 212

03 I 213 |

0% ; 2,4 I

o I 2|2, l e

o6 | 70/ 58] 6|3 27 ho.7[320.3/68 37 160[490106 |

0 P40iH jcy { 70/ 59} 6|5 [1.0 35 10.0{ 49 12.6{80 :

ca Dao/H jcy ' 70/ 60] 2[4 [1.0 i

09 D40|H |cy ! 68| 60| 6|3 |1.0] !

10 D40[H icy | 62/ 63 6/4 [1.0 z

n D40 |H icy | 58 64| 6|7 |1.0 i i

12 P40[H icy [ 63{ 64{10[6 [1.0 46 16.5502.5/74 A9 17.2/*7"s.0 P

12 D40[H |cy | 64/ 66| 8[5 [1.0 : !

13 P50|H |cy- 60 66| 10]4 .8

15 P10 Pcy: 56| 67110{6 0.6

16 i 58| 66/ 10/9 |o.6 MAX] MIN | PRECIP

17 64| 64/10|8 0.8 PLX 71 60

18 71| 61{10|6 LAX 79 60

9 72] 60[12]5 BUR 64 59

20 125 LGB 72 62

21 10/4 ONT 69 52

22 6|3 PMD 74 41

23 614 L __{ pon ISG

VAR n&le mEa|x VGS; S:m Vf; le?:‘ me 6\-'?2 6‘?9 6\‘—59 lbl Tbl ‘tl Arl‘ 'BTR‘ HH! KH T125 H550 TSSO Lr| &7 dzP sou :zo 32 :3

0 070 56| 68| | 043 33L040 27 107149 19 80_[ 37| 49 160490 26{10 15 507| 75 A 70 52
98 ' 705595

© ¥sb T. 58 Precip 6-12 Wind Tota) 26 Day m = _0.,9 cy
50 min - 107 Tenths
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‘ DAY: Tue.
DAILY SUMMARY OF NEATHER DATA STATION: 75N YEAR: 1973 MONTH: Oct., DATE: 23
R0z 151 [ver ! T isiy 1M + 1 | ™ | ¥ [N |00 ] fr ] ' | ™ | 'e |00 | o7 | st | wi | W25 [Maso] 650l AP | AT | 4% | SOL b 5o | wc | Ton| 87L | osal 1o |
HA 50160 | 82:7s;78 66| es 70 _ 72 ] I '
00| i 6| 4 I T
o1 { 4] 5 X _
02 ! 4 4
03 i 6/ 5
on ! | ! 6] 4
05 i | 4 4 4 : i
o8 i {7459 4|5 42 |8.0{50{0.573 999 h66[°%Ys5 | i
07 040/ H |cy 7360 | 6/ 6 P.9
08 lo60]H {cy 72160 | 66 p.9 :
09 120 leyi71 161 ;108 1.0
10 200/ lcyi68 162 | 10{8 1.0 !
i 200]  icy |65 62 |10/ 8 D.9 | - ! {
12 200] ey 60 j64 | 10[10D.8 999 ] 99915450482 E
13 50 PC |68 62 | 10{10pD.6
13 150 PC ;60 {63 | 10/11D.4 !
15 150/ CLRI54 |63 | 10/11D.1 i
.16 | 48 62 {10/ 9 p.1 MAX] MIN| PRECIP
17 : 54 160 {110/ 7 D.1 PLX 69161 | 0,10
18! 66 |58 | 10| 5 LAX 68 |61 | 0.04
19 68 |58 6| 3 . BUR 69 |60
20 6| 4 . LGB 71 (61 | 0.13
21 } 213 ONT 69 {57 T
22 [ 2 4 PMD 6059 | T
3 : 21 4 PN 169157 | 0.23
var| Q& ok vsst; sen| 70 | nin | nax cid ool ool M ol 'ty m\i! 1BTy] MMy | M Tizs Mssq (osd Dp| ATy a%p) souf se ;2 22 575
s6 .
” 04q900150 140150 48 66 P68 33FS? 42 | 80!50| 5173 [9999991166 sodssl20! 6| 10 - Y J
4 68 705895
Vebppn . 35 Precip 6-12 Wind Total _ 41 - bay 110 =0.6 PC_

50 min 148 Tenths



91z .

272

DAY: Wed.
DAILY SUMMARY OF WEATHER DATA STATION: 75¥W YEAR: 1973 MONTH:  Oct. DATE: 24

AT oz TE Tvse | Yx sy [Ru 1T (% | % | u 100] e6] '] Tol 'c |01 1a7 ] #n | #n |25 P50l V50l Ap | AT | a%p | SOL 4 SFO | Wi | TPi] SFL | 0| T4
H 90 | 80 |. 82 1 76 . 74 | a6 | sa 70 72 L !

00 2 3 —_—

01 214 !

02 A H 24 -

03 | 2|5

o4 ! 2.3

05 ! i 1215 I

06 I (68521214 27 [L1.4 38]3.3 77 |38 n2.8[4°%y4p | | .

07! .| lo4o/n jcLRI65i53 ] 2] 4 b.0O '

c8 060/ H {[CLR621!551 2 | 3 0.0} | , !

6o 070] |CLR54{60| 6] 3 0.0 §

10 070] cLrRi40/67 no !5 0.0 i

1 070, ICLRI3571-110 | 4 0.0} ! 1
12| 070 ICLRI33;74 10| 7 [0.0 6 [15.419[3.9 76 22 20200 14,4 P
13 070! |CLRI38!76 {10 | 8 0.0 [ [
| 1s 090| |ICLR38:72 {10 10 0.0 i

15 120 CLRI40{70 o[ 7 o !

16 i 38|70 10 {6 |0 MAX! MIN | PRECIP
) ' 4466 10 |5 D PLX 7754

18 50(64 | 8 | 4 LAX 7354

19 56162 | 6 | 2 sr |82 |50

20 2|4 LGB 80152

21 ! 24 - oNT 8445

22 ! 213 PHD 74134

23 214 a PON 83 {48

varl 92 mEulx V:O“ st V;; :i“n m:‘ 6‘_‘i2 6"_‘9 ;‘9 e, 7::4 ', AT& (BT, M, | A Ty2s gsol Tesd Al At 42| so] sso 85 |44

. 170[504070L,[040[33 |77 p38|),,037[27 |114] 38| 33]77 |38 22 |128490 14054301 7 [563158 :‘: 33 gg

0 70LESS
Vsb,. T. _.5_1_ Precip 6-12 Wind Total A__ Day 110 =_0 CLR
50 min 111 Tenths
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. DAY : Thurs.
DAILY SUVMARY OF WEATHER DATA STATION: 75W YEAR: 1973  MONTH: Oct. DATE: 25
R0z {61 [vst ] Tx Isipjmu 17 1% [ % | 5 [ o0 re | To| T | "e [ O00] 67| | va |on [Pas0| Teso] AP | AT | a% | SoL b sFo | wiic| 161 | sFL | 0ac| Tt
B\ . 1901 80 1 82 {75 74 106 | ea | 170 72 _ L —
00 i BN EE T T i
o1 ] 21 4 i
02 ' 212 !
03 i 212
o8 | | 2.4 i
p [ [ 21 4 sfd : (1 L
08 i I |68i53] 2] 3 1 3.9 23{4.884 |24 139%%%sg | | | |
o1 l040l H CLR{63(54 | 2 | 5 [0.0 ’
08 050, H FLR!60!56 | 2 | 3 [0.0 .
09 | Jos0l H FLR!50{62 (10 | 4 0.0 | i
10 040/ H ELR{40168 10 | 2 [0.0 l L
m 030 H CLR|34 (74 110 | 5 0.0 !
i 12 "]025| H CLR{36{75 |10 | 7 [0.0 6 17.4] 8[1.d 68 20 [2047 k5.8 . '
13 060 H CLR{42173 j10 10 [0.0 13 08.d 20i1.9 77 :
” 040 H £LR:50 71 [10 | 8 [0.0
15 060 H CLR|44 (71 12 | 5 [0.0
16 42172 10 | 8 |0 MAX, HIN | PRECIP
17 50166 10 | 6 0 PLX 77|55
18] 70 /60 10 | 3 LAX 74156
19 70|59 | 6 | 3 BUR 7950
20 6| 4 LG8 75152
2 2|a 1 oxT_ 8448
22 6 3 PMD 7733
23 . 615 . ! 1| row 83 {49
YAR moazx mEall( v:ob 5:5\ V750b :I,L m:x 6‘—J§2x 6H-d9 6“—59 |bl rbl |tl AT& 'BTL HHI HH 'T125 HESO TESd App AT dz‘, oL S8 gi Z:
p SG
N 170}, 4025], , p25 |34 ?7 P37],,,P37| 1 139] 23] 48|84 I24 20 !139491 15830150 | 5 hsil s 77758
. _O_ 700555
Vsb T 53 Precip — 6-12 Wind Total _22 Dey 110 =_0 CLR

50 min 109 : Tenths
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DAY : Fri.

CDAILY SUVMARY OF ¥EATHER DATA STATION: 75W YEAR: 1973 MONTH: Oct. DATE: 26
Aoz (&1 Tver ! Ve loiy tom 1T |V % | x [ o0l ee] 's] To | 't | 5711167 | tm | vn |85 Pos0] Tesol AP | AT | 42p | SOL | SFo | aC | T7H| 6FL | DAG| TRH
| HRN 90 | 80 | 82075 S 74 ; 86 | au 70 . 712 |
00 i 6 |3 1 |
[J I} ! 6 |2 i
02 [ 6 |3 5
03 ! 2 {3
[+-3 : 2 3 )
05 | 2 |14 - ! L RN SR S
06 721 54| 2 |4 12 13.8/27)4.2{77 38 ha.6/*” “15.4 I
o1 D15|FH|CLR 72/ 52]2 |4 [0.3] ' !
P D25| HIPC | 64] 53[2 |4 0.7 T '
P 030| H|PC | 50| 60/14 |2 |0.6 ] |
T0 P30| HPC | 40| 64/10 |4 0.6 [
m 020| H,CLK 35 71|10 |4 [0.3 !
12 ~ p30| HICLR 31; 75|10 |5 |0.3 10 h18.1/1402.4/75 29£% %4984 :
13 - 030! HicLR 24! 80110!6 0.3 P8 19.4]340.5l8s -
L D30| HICLR 34{ 78110 |8 |g.2
15 © p40| H|CLR 41| 73/10./8 l0.1
16 | : 46| 70 12 7 0.1 MAX| MIN PRECIP
17 1 55/66]10 |6 |0.0 PLX (B2 |55
8] 56| 64110 | 4 wx |72 [57
] - 60/ 62|6 |4 R [84 |50
20 i 6 {2 we |77 |58
21 2 {2 ONT 88 50
22 2 13 PHD 76 36
23 5 | i 2 |3 PDN 86 50
el Q2] wekl 'S5 | suml 70t i | cax o en el ol oyl 'ty AT& 18T, i, | M4 [ TazsiMeso Tesd Lpi ATE aZp) soL ::o :2 ::
o [F2%00P20 n13(020) 2481 | 1037,,,040|12}, 39/54 |45 |77 bs |29 14%ho2[*5% 36| 17| 2 131w e b1
35 700595

Vsb_, vT. 52 * Precip — 6-12 Wind Total 22 . Oay 110 = 0.3 CLR
50 min : 98 Tenths ]
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219

pay: Sat,

DAILY SUMMARY QOF YEATHER DATA STATION: 75W : YEAR: 1973 MONTH:  Oct. DATE: 27

FR oz | El—r!;‘;j;;—'_;ky Tow 07 1M T % T 5 Tood e | Yol ™ [ 't |71 a1 v | tt | 525 |"s50] Tos0] AP | AT | a2p | sov b sro | wic! Ten| o7L | DAg| T
H I's0: go | _E_EZII 76 : 73 185 | en 70 | 72 : N

00 | 1 i 273 1 - i oo

01 : T 213 T

02 | ! 213 |

03 Lo 215 T

08 Vool 215 ) )

05 | 1216 sfd - [ I

o , T 152156 [ 2 [ 7 T [3.3] 16[11.985 [999 I PPy LU ) T -
o l040| H |CLRI50 155 {2 | 5 .0 .

08 040/ H |{CLRI36160 {2 |50 !

09 050/ H ICLRI26166 { 2 {5 | O |

10 070 CLR[20(78 |2 [ 20 |

At 070 iCLR{1784 10130 ¢ | i

12 . Naje1pafalo 73 13.4] 84]0.6101 _ 999F°P 51404 '
| 13 | 124 po]6]0 < .

18 ‘12193108 |0

135 1392108 }|0 N

16 i 15189 101940 MAX| MIN | PRECIP
17 16184 00|30 PLX 95 {55

18 [22 78 10 | 2 LAX 91 {55

19 | 30174 1.2 1 3 BUR 95153

20 | 215 LGB 96 (51

21 ! i 127> on1 {9455

22 [ : 2151 po {8033

23 P 214 _|_pox M3G

VAR ‘moazx m;u‘)ti v:g S:m V75§| ::: m:x ‘ 6\-’:.21 6H—d9 6‘159 Ibl Tbl |tl AT& -IBTQ- HHI HH Tl'lS HGSO TBSO Ap) LT dzo so S8 z; 2;
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