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ABSTRACT

Temperature, pressure and moisture measurements were

made from the surface to 2,000 feet over the Monterey Bay

during several different synoptic conditions. Data collec~-

N e LI R P

tion was made from ground Yevel -and 3 nelicopter; how~zer,

most of the data were collected from the helicopter due to

the height limitaticn of the ground equipment. Cross sec-

tions of temperature and moisture were drawn over a wide 3

range of fog conditions. These profiles gave a relatively

accurate description cf the fine structure of the lower

N 2,000 feet of the atmosphere. The profiles were used in

conjunction with the broad syanoptic wind and visibility as

a bassis for the conclvsions stated.
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I. INTRODUCTION

' The accurs y:of fog prediction in ‘the Honterey area, as P
well as most other ;opuiatéd areas, has steadiiy improved
over the p#st few years. Th}p is a resuvlt of qore'experi-
enced forecasters, readily-avallable -history ovér longer
periods -of time, a greater awéfeness of fog by everyone be-

: cause of a'depend;nce on flying as a major mode of transpor-
tation and research into the cahses of fog and related wea-
ther. The dynamical and empirical methods for forecasting
f;g.lplus.the gatellite cbsérv;tions which give the fore-
castér a broaa overview of the current weather, have contri-
buted to the forecasters' success,

| Nevertheless, with all of these tools available, fog

_forecasters still aren't batting l,bOO. Rith hopes of im-
proving thié average, this research exawines the basic fcg
parameters over tle Monterey Bay under varying conditionms.
Hear vegtical measirenents of temperature, moisture and pres-

, sure in the fog layer over the B#y and nearby beaches cover
a wide range of weather conditions were.required. To acccm-
plish this task,‘an accurate inexpensive system was needed
that could be used on short notice. Several such rystems
. VWere tested in the scope of this study.

The above pavameters, measured at khown geographical
locations, in addition to other known meteor;logical varia-

bles such as synoptic surface pressure, 500 mb pressure,
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sea~gurface temperature and visibility, and the satellite

data are used to describe the environmental conditions for

a wide range of fog conditions.

The data collection period for this research began in

October 1971 and ended in Maxrch 1572. As known from clima-~

tological data, this period is not the most favorable time

ot

for the type of weather conditious desired for this study.
) Hovever, the collection period was determined stxictly by
£ ; the time allotted to thesis in the curriculum and could not
- be changed. Despite the lack of fog on a daily basis, as

E is the case in the late spring and early summer, measure-

ments were taken over a fairly wide spectrum of conditicas.
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II. NATURE OF THE RESEARCH

3
b

g The Monterey Bay as shown in Figure 3 is a large deep

=3
2
e
-
i<
S
=

A. DESCBIPTION OF MONTEREY BAY

pcol of relatively cold sea water as a result of the cold
coastal currents that ‘flow~from-the morth. .Previous studies
also indicate a significant amount of upwelling in the bay

which maintains the cool surface teﬁpetatures year Tound,

% (see Figure 33). The cool surface combined with the mari-

y Skt

o

time northwesterly flow and local sea breeze produces fog

e

almost continually during late spring and summer. The low

) dense stratus or "high fog" bank that parallels the Caiifor-~

AL

fhald

nia coast on most summer satellite photographs has a similar .

iy
L 2]

origin. This stratus or fog bank normally lies 10 to 20

e,

ol

miles offshore during the day and frequently moves in over

i

the coast at night; however, during the stratus season, the

fog may remain over the bay and adjacent coast for days and

even weeks,

3 4
A NI IN

B. STRATUS TYPES AND CAUSES

i
0
A OB DA A PR A R VR 2 RIS RS R A A iyt e

3 in addition to the fog formed over the bay by the com-

,;; ’ bination of cool surface temperature and warm air, other i
§~ R types of fog are found over the bay. During the summer, the

g Monterey Bay comes under the influence of tvo'quasi~perman— i
g ' ent pressure systems--tne eastern Jlobe of the Pacific High

and 2 thermal low centered over the southwestern United
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States. Petterssen has shown that this thermal low exists
only nz2ar the surface and with increasing altitude, the low
vanishes and the Pacific High dominates. From this anti-
cyclone, there is a lateral outflow and a resulting descend-
ing motion which warms the air adiabatically and reduces the
relative humidity. The cool moist air below the inversion
is8 usually referred to as~the-maripe-kayer, -and is of
Pacific origin. 1In this mariqg layer below the inversion,
etratus is formed. While advection is probably the single
ao;t important cause of fog, pre-frontal stratus and haze
occur quite often during fall and early winter, Unlike the
advection fog, prefrontal fog van pe predicted based on
frontal movement and strength.

Another type of fog forms out over the bay after one or

-

more days of warm, dry easterly wind. The warm, dry air
moves out over the bay and absorbs large amounts of moist-
ure. This moist air is then coolad by the relatively cold

water surface and forms mist or fog which is then carried

inland by the sea breeze.

C. RESEARCH GOALS

1. To collect a significant number of vertical profiles

of fog parameters over the Monterey Bay

2. To determine the least expensive, most accurate and

]
o | e
2y Yo

convenient method of collecting this data.
3. To compile aund prescnt the data in an easily under-

3tood format, convenient for future analysis.

10
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4. To use the data in conjunction with the general
synoptic conditions «t the surface and 500 mb level to

present ideas and conclusions concerning the fog over the

Monterey Bay.

Z
4

«
.
8
3
=
=
[
=
EH
s -
L.
4
. s
5
o
-
. -

x

SRR B SR R R R

S

o

ViR SRRl SRR A ),




A e e e e — g v cnans

5 ‘.g/,(.'-; LIRS y@ TR E SRS T Yar hiie -

e

AN T

TR0

TII. EXPERIMENTAL PROCEDURES

i

A. DESCRIPTION OF EQUIPMENT

¥

1. The Wiresonde

A b

= | . . The AN/AMQ-3, or wiresonde, is built by Bendix Avia-

S0k 0 2 LA O b

c § ‘tion"Corporation ‘awd-was -approved ~vand «accepted by -Buships

(i wiead
Ak

in December 1949. The Wiresonde system is shown in Figures

2t
¥

§ 40 and 41. i .

; E The wiresonde 19 a porﬁable, manually operated sys- :
i tem for measuring'temperat@re and relative humidity in the ;
7% g lower atmosphere. Tke sistem was éesigned for use aboard a §
g ! : 3
§ % . large ship with‘ei:ﬁer a balloon or kite, but was adapted g
f for use with the kytoon aboard a 40-foot Coast Guard boat. ' - ?
i ; i Temperature and humidity are sens;ﬁ by a thermal re- . '
%: sistor and an electrolytic hzgrometer which are in the small F
?E airborne pacgagezcarried aloft by .the kytoon. : The kytoon is: :
'i attached to a manually opgratgd winch by a 3000-foot rein- g
5: forced kite_cord.' Real time readings are available from §
é; dials connectéd to Whe;tstone Bfidge circuits of the temper- %
7% Z ature-humidity bridge. The dial readings must be .converted %
.g . to teaperature and relative humidity using charxrts available ‘
;;; . with the wiresonde set. The compleée system ;an be broken

4 - down 1n:? three differeﬁt units. These units are:. the air-

’:-, borre instrument package called the wiresonde, the cable

lé - reel which is. a manhaily operated winch sith 3000 feet of

%f cadle attached to the Eygoog ard the tempeiature-humidit§.

% | .
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bridge vhich is a manually adjusted instrument that measures

P
H

temperatute and humidity.
2," The Kytoon

Since one of the ﬁrimar; requirements was to collgct_
the data in ;s near a vertical profile as poséible; a kytoon
(?1g§re d3) was used to 1ife tye’vi;esonde. The kyfoop is
’ieroéynamfcally*dehfgnedwto*restst‘}onizontal»displacenent‘
by the wind., 1It'will gfve a‘néar écrtical data profile dur-
ing' calm to }{ght wind conditions., The kytoon has a volume
of 115 cubic fcet and is 10.6 féet in length by 5 fzet in
viqqh.: it sﬂould be\inflaged wiéﬁ helium in a lafge pro-
tected area. - Each n;;hg; size tank of helium will inflate

1 ~
-

two Eytpons. A

~

A completely inflated kytoon will 1lift 2 6 pounds in
calm air and aucording to the manufecturer up to 46 pounds

in 50 MPH winds. However, as the winds increase, the suc-
: ! ! .
,cessi¥e readings in the vertical become more displaced hori-

zontally. The wiréesonde is very ligkt in weight; however,

the maximum altitude is limited by the wind and the wire-

sonde line used to anchor the k?toon.

Collecting data in a vertical profile under any except
]

controlled conditions requires.a maneuverable platform that

resists displacement by the wind. Two obvious choiées are

the kytooan and the helicopter, both of ﬁhich require prior

VLA AN SRR mm:wmmmmmmwwu‘s':.”::um‘e’a-:s:‘a.gamm-:ﬁf‘jm.zumm&M.ﬂm.fc.fmL-.'mm.f‘:‘&:Wmmw.*;xmm,\‘w.mwmmmmmmmm‘mmwmkﬁmmmmmnsm«mm&mmmezmmmmmmmmm‘:'

3 approval fgom‘the FA2 to fly. : pek
33 The kytoon is considered a moored balloon and is gov-

-erned by Federal'Aviationlkegulatioh Volume VI, Part i0l.

13
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These regulations require a waiver for any moored balloomns
larger than 115 cubic feet.

This waiver prohibits operating. a moored balloon:

a., within 500 feet of the base of any cloud,

b. more than 500 feet above the surface of the
earth,

c. ~from-an -area- where -the .ground visibility is less
than three miles, or .

d. withia 5 miles of the boundary of any airport.

In addition, the regulations require the following
information 24 hours prior to the operation:

a. name and address of the operator,

b. s8ize a?d weight of the balloon,

c. the loéation 0of the operation,

d. height above tLke surface of the earth at which
the balloon is to be operated,

e, date and exact time of operation.

Finally, the balloon must be moored on a line that

has attached prennants every 50 feet and it must have a de-

vice that will zutomatically deflate the balloon if it es-
capes from its moorings.

These regulations resisted all attempts to use the
kytoon to raise and lower the instrument package. The deci-
sion was made to limir the kytoon to less than 115 cubiec

feet, which only requires an informal agreement with the FAA

personnel and notification of the FAA office prior to

“launch.

14
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Two possibilities existed for providing a platform
to launch the kytoon over Monterey Bay. The Naval Postgrad-
uate School has a small boat that is available for this type
of operation; however, the boat must be scheduled 15idays in
advance, which makes ccordination with fog almost impossible.
The second alternative is a small Coast Guard boat operated
within the bay for search and-rescue. -Arrangements were
made with the local Coast Gua;ﬁ Commander to use the boat

on a time-sharing basis with the search and rescue require-
ments. The boat crew requires one day notice and they are
available for a half-day operation any time unless a search
and rescue operation is in progress. Should this occur dur-
ing an operation, the boat will proceed directly to *he
search and rescue area.

3. The Helicopter Aerograph Set

Initial work with the helicopter aerograph set or
the AMQ-18 at NPS as a possible tool for collecting tempera-
ture, pressure and moisture data began in the summer of
1970. Lieutenant Commander Rodney Whalen adapted the AMQ-18
to the H-34 helicopter w#hich is used for search and rescue
st NALF, & training at the NPS, During the following year,
LCDR Whalen overcame power supply problems, dangerous aero-
dynamic characteristics and many other smaller problems and
pronounced the AMQ-18 eighty percent operational.

. With the addition of an AT petty officer to the

meteorology staff at NPS, the AMQ-18 has become fully opera-

tional and averages about 60 to 75 percent reliability.

4




- ey P e O Ay e ‘T'é‘_,;é.a@i{&%r%‘}ifsm?’.
S R i g e e ST RIS R A SR v

g e T a5y s dee EFE *;‘,A —:?:ﬂt{;,ﬁﬁ’)?giﬁ s A AN Faiad s el

e A ST R P D PR

The Aerograph Set is a streamlined package contain-

A ETNAN BT PN BN AT S IORER SN AL

ing 50 feet of cable, a cable winch, pressure sensing bel-

Waloe A TR SOV R

lows, and a temperature/humidity vortex tube semnsor, shown

in Figure 41. A fan forces air through the vortex tube at

high velocities. Condensed water, if present, is forced to

the outside walls of the tube away from the temperature sen-

Do et . ', im AR

sor eliminating the wet-bulb effect, and preventing the
washing of the electrolyte from the humidity sensor. ;

The tolerance limits specified by the manufacturer
are:

o
Temperature: + 0.5 C

Relative Humidity: + 6% :

Pressure: + MB

The aerograph set transmits data to an Indicator

Recorder (I-A) (AN/AMA-2) within the aircraft cabin by an

electro-mechanical servo system. The I-A unit gives a con-

tinuous display of measured parameters and additiomally

prints the reading every eight seconds.

B. EMPLOYMENT OF EQUIPMENT

1. Employment of the Wiresonde

The first flight of the wiresonde using the kytoon

was scheculed October 1, 1971. (Most flights were scheduled

on Friday duve to availability of NPS and Coast Guard support
personnel.)

All required equipment was picked up at the NPS and

transported to the Coast Guard pier using a Navy truck. The
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equipment was set up and checked prior to the 0800 departure

of the boat. After a one-hour delay due to an overheating

engine, %the boat proceeded to Alpha buoy which waé to be the
first launch site.

Due to the very heavy fog with near zero visibility
and weak radar, another hour was loat searching for the buoy.
After failing to locate the ‘buoy, it:was decided to fix the
boat's position by radio bear{ggs and launch the kytoon
while steaming in a tight circle at five knots. In prepar-
ing the kytoon for launch, the nozzle of the blatter inside
the nylon cover of the kytoon blew off and ended the opera-
tion at that point.

After a close look at the handling procedures and a
discussion with a technical representative of the kytoon

manufactor, new blatters were ordered and a secound operation

was scheduled.
There was only a slight haze over the bay for the
second operation; however, the operation proceeded smoothly .

until the kytoon reached approximately 440 feet. At this

point, the 1lifting capacity of the kytoon was exhausted and
the cable went limp.

In an effort to get more height from the kytoon, the
boat was headed into the wind at approximately 12 knots.
Instead of creating more 1lift and a higher altitude, the
vertical profile was completely lost as the kytoon drifted
farther and farther behind the boat with no increase in

1llt1tude.
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Two sets of readings were taken up to 440 feet and

since they wers very similar, operation was discontinued.

{
&

e gy

: . 2. The Radiosonde

i,
WA VY

Due to the limited 1ift available from the kytoon,

a second method was tried using a radiosonde launched

“‘,.v‘,‘,.‘.h,‘,
R NN R Ve
[ 3

o
i
>
b g e

from the Coast Guard boat in the harbor and NPS tracking
system located on the roof of "Spanagel Hall.

By acquiring the radiosonde signal prior to launch
and choosing a launch time when the-low level winds were
small, it was felt that a good vertical data profile could

be obtained.

Direct communication with the Monterey Airport was

SRS b bt b st ot i WMk N S

necessary before the radiosonde could be released. This

was done by using two walkie~talkies on loan from the secu- -

o

? é rity department and a phone line to the NMonterey tower.
The first operation was scheduled on a cloudy day
with light wind and occzsionmal light rain. The radiosonde
was base line cuecked in the meteorology laboratory and
loaded on the boat. The boat then proceeded to a pre-
arranged site that was visible to the receiver operator at
Spanagel Hall and the 300-gram balloon was inflated, The

* radiosonde transmitter was then turned on in an effort to

pick up the signal prior to release. Even though the trans-

mitter was visible and only about two miles away, the signal
. could not be received at all. A check of the radiosonde

revealed a broken temperatﬁre resistor caused by rough seas

and whipping of the balloon dGuring the inflating. Even
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though good date would not be forthcoming, the decision was

made to release the radiosonde in order to evaluate the

opexation as a means of collecting vertical profile data.
The signal was initially picked up 35 seconds after

release of the radiosonde and lock on was obtained 45 sec-

onds after 1ift off. By that time, the balloon was above

900 feet and had encountered a-strong west wind-which

carried it over the beach towg;d Fort Ord.

Due to the large cus: of such launches plus the low

Pt B R E e s b W NP .
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probability of getting data below 1000 feet or even good
data in a vertical profile above 1000 feet, the decision was

made to use the AM(-18 and a helicopter as a means of fur-

ther data collection.

3. The AMQ-18

The AMQ-18 had been adapted to operate with the H-34

 § helicopter at NALF. The helicopters are normally scheduled
¥ to fly at 0800, 1300, anc 1800. The flights are used as

g proficiency training for the pilots and can normally be

ég gcheduled any day.

4. Recent moves by the Navy indicate the H-34 will not

be avallable at NALF in the future. This wiil mean going E

to the Army at Fort Ord or to other Navy bases for helicop-

ter support. It may also require adapting the AMQ-18 to a

different type of helicopter.

LA 2 AN ORI 48R ThS it e mmm'mmm«.ea\;waxc.m,stma‘:mm@x«mw;&‘mn:.nwmm‘r
b et b A T S

The fi- - ts were escheduled one day prior to the
flight with NALF schedules and if possible, the pilot was

briefed the day prior to the flight in order to preveat any

19
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conflict with other planned activities on tPe flight.

Two hours prior to take off, the ;AMQ-18 was in-
stalled on the helicopter and checked with ground ﬁower:
The AMQ-18 pod was designed to be attached to the:helicopte;
using its winch and other permanent structuFes of the air-
craft. Cables were them used to connect the sensors in the
pod to the read-out equipment which 1s strapped down inside |
the helicopter. The pod must also be connected to the 28j

volt power supply of the aircraft.

The most critical part of installing the AHQ-18‘18
replacing the relztive humidity element, which must be done
prior to each flight.. A special tool is required for this,
purpose and care must be taken to insure that it is correct- -

ly installed. Two operations were cancélied because of
H

bLroken or improperly installed elements. '
i
After the helicopter has been started,and is supply-
ing its own electrical power, the pod should bg checked
again. Also, prior to take-nff, the station pressure and
AMQ-18 readings of pressure, temperature, énd relative
humidity were recorded. The exact location  where these sur-
face readings were taken was also recorded since the e1e§a—
tlon of the field varies over 100 feet and this elevation
correction was used to get an accurate instruien; correction.
The routine for coliecting the data varied dgpending
on the type of flight pian required for the helicopter, lo-
cal air traffic over the bay and local weather. .Ideal;y, '

the helicopter would proceed to the heaviest concentration

20

memwmw

£

™,

R A RSO 3 08 PN AR R

R AR RO A

T

oy

A o G S A

A

LA,




e '5‘5.;’ .grc‘”}*p M‘\ﬂ ﬂqi’v. ,.rw.;c N!gbﬁd?oggz@,‘. e e

¥ .
S RIERAOIAIR RSO 1 e

!

-

1 of fog byer ‘the bay and make a slow tight otbital'climb

from 200 feet to.2000 teet. Readings were taken approxi-
mately every 100 feet. ;The prdceduge would then be re-
peated several,:imes in areas of different fog concentration
over the pav. |

Tme helicopter was:always under control of Monterey
Airport tower, and due to tme heavy tvdffic over ‘the bay,
vas 1imited to short fligﬁts within assigned areas. During
the data collection,.vismal estimates of sea state and

.visibility were recorded.

' C. DATA REDUCTION
The data reduction for the wiresonde was very simple.

Temperatmre and moisture dial readings were converted dir-

ectly to temperature in degrees Celsius and percent rela- :
3 ! . '4:

tive humidity respectively. Pressure calculations were 4

FER gt

AL
h

made by using the surface pressure and the conversion ratio

(gl g3
nr’n

G

E ' ' of 7.5 meters pet millibar. The temperature readings were

cross cnecked with a hand—held thermometer and the relative

il A L

Lt
R M

humidity was checked by measuring the wet and dry-bulbd

& : temperatures and computing the relative humidity,. ;

T

1o g |
LTIV

Theﬂpteésure'readings were usually in error, requiring
= correction to all teadingsf This correction was computed
: uslng an AMQ-18 reading 6n the rurway, the runway altimeter

ena height of the rutvay.:

! 1. Pressure Caliburatien Correction:

Runway height is 164 feet or 50 meters at take off

i T . E
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location.

PS is station pressure in mb.

Pl is instrument reading in mb.

Each mb of pressvre is equivalent to approximately
7.5 meters of altitude,

Pressure Correction = PS - (PI - 50/7.5)

2. Saturated “Vapor “Pregsure

The saturated vapor pressure e, can be read directly

frem a thermodynamic diagram or computed by the following

formula.

e, = 6.11 e A{1/T, - 1/T)

LR DWW Tty e e S At ' it
Rl AN AR R s iy w&.»ms.\;ﬂ.n.«waimma%m:.mmmmammww;:.szwmﬂmmm-mmﬂém& AR

A = L/R or the latent heat of vaporization divided
by the gas constant for water vapor.

T, = 273° Kelvin

T = temperature in degrees Kelwvin

3. SB8aturated Mixing Ratio

The saturated mixing ratio mg car read directly from
a thermodynamic diagram or computed by the following formula:

ng = (.652 eg)/(p - eg)

p is the atmosphere pressure.

4. Mixing Ratio-

4

The mixing ratio m was computed by the following

formula.
) » = (n ) (RE) (100)

RH is the relative humidity read directly from the

AMQ-18 or the wiresonde.
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IV. PRESENTATION OF DATA

The data available for comparison are pressure, tempera-
ture and mixing ratio from 200 feet to 2000 feet, synoptic
maps at 500 mband at the surface, the Oakland radiosonde

sounding, surface ‘¢ata at KALF -and -subjective-estimates of

visibility.

Vertical cross sections of temperature and mixing ratio
were used to display the data. Iz addition, tzhles were
compiled for each day which compare water temperature, in-
version height and thickness, surface pressure, time and
position of readings and surface visibility.

The data were recorded in 100 feet intervals im an
attempt to present a very fine structured profile in the
fog layer. This i3 in contrast to the Oakliand sounding
whici. 13 normaliy used when forecasting fog in the Monterey

area,

A. DATA COLLECTED OCTOBER 15, 1971

Thig darz was collected just prior to a weak frontal
passage., The surface front was associated with a 500 mb
trough. No precipitation was forehast; however, the visi-
bility was estimated to be 6-8 miles with light haze and
the wind was abovt 5 knots from the west with two-foot waves.

Both profiles, Figures 1 and 2, were limited to 440

Jfeet altizude by the lifting capacity of the kytoon; how-

. M
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ever, a very slight but definite inversion appeared in both

profiles near the 100C-mb layer, The mixing ratio decreased

R s T

slightly just above this inversion in the first profile;
however, it fluciuated one gram per kilogram within the 400
fooi layer on rhe second profile. The beginning of a strong-

er inversion is noted at the top of both soundings.

B. LATA COLLECTED NOVEMBER 19, 1971

This sounding follows a t;pical”profile for this area
during late fall and early winter. It has a weak inversion
about 15 mb thick at the 995 mb level and a slight positcive
lapse rate upward to the top of the scunding. With the
exception of a very slight increase at the top of the in-
version, the mixing ratio was very stable throughout the

layer.

C. DATA COLLECTED NOVEMRER 24, 1971
The local area is under the influence of a surface front
200 miles to the north and an associated 500 mb trough. The

visibility, estimated subjectively, ranged from one-half to

T T R A Y e e ATy e

one mile with 1ight fog. The visibility was approximately
one mile near the beach and decreased progressively to the

west. Northward, the Oakland sounding indicates a high

moisture content at low leveis, but a rapid decrease above

850 mb.

The temperature and moisture iraces for the first profile

shown in. Figure 12, are very similar; that is, the mixing

IR SIS STk S, T e |
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ratio varies directly with temperature. In general, the
temperature increases with height, but two inversicas are
noted in this profile with bases at 1002 mb and 972 mb., 1Imn
each case, the mixing ratio increased within the inversion
layer.

Profile number two, shown in Figure 13, is closer to
fituration as suggested by the lower vigibility; -however, it
follows the pattern of profile aumber one. The inversion
in profile number one almost disappears in a four-md layer
at 960 mt. In contrgst, at the same level, the temperature
gradient merely decr;;ses in the seszcond profile. 1Imn addi-
tion, the second profile has a single, much thicker inver-
sion instead of two thin ones. Saveral variations from
the first two profiles are noted in the third profile shown
in Figure 1l4. The third sounding is only five miles north
of the second and yet the lower layer temperaturss are less
and the upper layer temperatures are higher, resulting in
an even stronger inversion. The air is saturated over much
of the lower inversion and approaches saturation in the
upper inversion. The fluctuation in the¢ temperature has
completely disappeared in the upper inversion.

A comparison of the three profiles taken on a nine-mile
triangle shows that large changes can occur over-a very
short distance.

Profiles one and three show two inversions, while pro-

file number two has a much thicker inversion with fewer

lapse rate changes within the inversion layer. All
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profiles have colder temperatures in the lower Layers,vhefe

saturation has occurred. As a result of these colder tem-

peratures, a steep.lapse rate exists near:the top'qf the - )
. . H i

saturated layer.

D. DATA COLLECTED DECEMBER 1, 1971

The visibility conditions over yonterey iay varied from !
poderate to slight haze with a slight sea breeze. There'
had been coasial ﬁog earlier, -but most of ig had;burned off
by operation time. | !

"With ghe e?ception.of a slight inversion: at 990 qb,.ihe
first soundiné, shqwn in Fikure 19, has a stable lapse rate
tbroughout the:'laye: and the mixing ratio decreases direct-.
ly with the temperature and the £1titude. Tﬂe sécond‘sougd—
ing, shown in.Figure 26, was also taken just off the beach
about five miles from sounding nuﬁber one. These soundfags
are very simiiar, the 'only difference being the higher uix-
ing ratio of the second sounding near the surface.

The helico;ter moved about 15 miles out over-the bay for
the third sounding, shown in:Figure 21, 'and the stable lapse
rate had almost disappeared. A thin but strong inversion
appeared ai 995 mb and ended suddenly at 980:mbi A sec;ndl
small inversion also,ap;eared at 975 mb. The mix}ng ratio
decreased:continuously through the lower iaversion but in-
creased markedly at the second smaller inversion before be~

ginning to decrease at a slow stable rate aear the top.of
h 1

tke sounding.
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i Sohndlng number four, shown ih Figure 22, was taken even
) | fatthgr oﬁt in the bay.’ Unez?gctedly, the Femperaturg is
warmer throughout the layer a;§ the‘invers;on is iower, a%
least down to 1000 mb and possibly lower. The mixing ratio
has become stable again with a slight dec*easing value up=-

. ward through the layer,

’”TheLfrfth'soun&ing,fshown“in~§tguzg'23,,ismnonth of the

i ' . fourth sounding and also about 20 miles from the beach. The

] ) e :
temperature through the sounding has increased slightly and

the inversion has been reduced to a slight negative lapse

UM, ik RN AGAL A ) S5

‘'rate about three-mb thick 2t 592 mb. The mixing ratio again

P MY

has a lapse rate with an.uaexplained change to stecep nega-

‘tive at 965 mb through a five-mb layer and thed a return to

T3 VY 6o, 2y
.

a positive lapse rate, , -

E. DATA COLLECTED JANUARY 8, 1972

Four soundings were takenm; two were approximately omne

IO T AL T KR

mile from:the beach wes:t of Fort Ord and the other two were

i N T .
. taken eight miles inland directly east of the first two

soundings.

b

The first profile, shown in Figure 28, has a weak in-
7 ' ' version near the surface and a strong inversion beginning

2 at 980 mb. Visual conditions were broken with patches of

fogz.at ground level. Bases of low level clouds were 1200
: to 1400 feet. The moisture content varied diréctly with
- ) the temperature. There was a marked increase in mixing

ratio in the layeg wuere the inversion occurred.

27
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The¢ gecond profile covered less altitude, and had only
. one detectable inversion at 985 mb. In this case, the mix-
ing ratio shows a marked decrease at the inversion base anrd
a slight negative lapse rate approximately eight mb thick
within the inversion. Above the isothermal layer the tem-
perature again begins to increase and the mixing ratio de-
creases.,

If the isothermal layer is included, the inversion layer
starts at 985 mb and continues to the top of the sounding.
Within this layer, the wixing ratio varied over a wide range
and had three very abrupt changes. This may be explained
by the broken cloud conditions at operation time., The heli-
copter was in and out of clouds during this rum.

Even though the third sounding was only eight miles from
the first soundings, its character is completely different.
There is a slight inversion near the surface and a small de-
crease in temperature and moisture up to 975 mb, where the
temperature decreases two degrees very abruptly and then
becomes isothermal at z level where the mixing ratio remains
constant at 6.85 gm/kg.

The fourth sounding is also irland and east of the fir::
two soundings and is a repeat of the third sounding.

The soundings over the bay and inland had a definite
inversion at low levels; however, the inversion had disap;
peared up to tke 950 mb level on both inland soundings.

The mixing ratio increased directly with temperature in

some instances and decreased with temperature increases at

28
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other times. No change in mixing rates was noted upon en-
tering the cloud layers in run number one; however, abrupt

changes were noted during run number two.
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V. RESULTS

A. DISCUSSION

The Oakland soundings are included to show the broad

picture of the vertical structure of the atmosphere. 1In

~tontrast, "the~davargathered .in.this study magnifies the

lower layer of the atmosphere many times. Instead of a

-
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moderate lapse rate with one or more inversions, one finds

small isothermal layers, many lesser fluctuations in the
lapse rate and several degrees of positive lapse rate that

would not show up in a normal sounding.

No correlation could be found between the inversion

height and thickness and the amount of fog present. The )

height of the inversion varied from 150 feet to 1200 feet

during clear weather and averaged 500 to 700 feet with one

reading at 1200 feet during periods of fog.
The SST varied about 2.5 C over the four-month data

gathering period. As shown by the SST charts, the SST is

very stable and only decreased about three degrees from

While SST is a2 factor in the forma-

fall until late winter.

tion of fog, it is felt that it isn't a variable parameter
that determines the occurrence of fog from day to day.

Two of the profiles taken in November are interesting
in that the humidity is less than 100 percent above and

below the strong inversion at 500 feet but the layer within

the inversion is saturated. The one profile taken nearer

mmmmmﬁwmmmmmmmmmEMMm@mmwmmm@mmmﬁmmmmmwwaMMMMMmemmﬂMﬁﬂmmm@wmﬁ”ﬂw@yﬂﬁ4*“'
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the coast has no saturation points at all. This is probably
a result of the heating effect along the coast. Also, a
second inversion is shown on the first profile that has a
marked increase in moisture.

In profiles where fog is present, there is a marked in-
crease in mixing ratio at the inversion base. On the other
hand, in profiles vwhere no“fog “ts—~present, -there~is -a-mexrked
decrease of mixing ratio within the inversion. Omne very
obvious exception to this is the second profile on January

8. Here, a large decrease in the mixing ratio occurs with-

in the inversion. As would be expected from phys. ¢cal con-

siderations, ne¢ fog occurred within the inversion. Fog was

szms{mﬁmsmmmx{.;«mmmm;mmm{-m&aﬁm&wmmmmme.e».v._mmmmmm;mm'\-zwmmw@%mwﬁ 3

observed, however, below the inversion.

e

) In most of the profiles, the surface values of mixing %
ratio and temperature.do not blend in with the upper level %
readings. The cause of this possibly lies to some degree %
in the time difference between recording the surface data §
and the vertical profile data, normally one tc¢ two hours. %

It is irnterssting to note that the fluctuations, very %
apparent in the fine detail of all the profiles over water, %
are almost nonexistent in the profilé§ over land. Turbulent §
mixing over the land would tend to remove the fine structure ?
temperature variations in the vertical. :

-"’U cw

In an effort to relate the small variations of the many
parameters associated with fog to the occurrence of fog,
numerical values were assigned to the various descriptive

terms used to identify these parameters, as shown in Table
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1. The sum of these numerical substitutes in each vertical
profile gives an indication of the probability of fog.
Table 3 compares these numerical values on clear.days and
on days with fog or haze. No fog was observed near any pro-
file with a fog index of 20 or less. Patches of fog or
haze were observed neéar profiless with an index of 24-27 and
fog was observed at profiles with an index of “20 or more.
Many more samples of data must be observed before any
firm conclusion can be drawn; however, these few comparisons
indicate that small variations in fog parameters can be
asgociated with the occurrence of fog.
The size of the sample examined here is quite limited;

consequently, further study may show that some of the para-

meters may have little correlation with the occurrence of

fog. On the other hand, some newly-discovered parameters

e,

may prove even more useful in forecasting fog.

PRI

B. CONCLUSIONS
There are many small scale fluctuations in the fine

structure of the lower layers of the atmosphere that affect

the formation of fog in small localized areas.
E ; The data indicate a close relationship between the in-

version layer and fog formation; for example, fog formation

é,f . occurred at the base of the inversion on four different
profiles.
Evidently, fog is not triggered by a large change in

oune of its assoclated parameters, but rather by very small
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changes in one or several of these parameters. These small
changes may be local and slicrtlived resulting in limited
fog, or they may be of synoptic scale and result in wide-
spread fog.

Large areas in which fog is prevalent can normally be
predicted from the daily upper soundings now available;
however, more knowledge and data on a finer scale appears

to be necessary to predict rog accurately on a local basis.

C. RECOMMENDATIONS FOR FUTURE INVESTIGATIONS

Additional fog studies of this type should be conducted
during late spring and summer, which is the foggy season
for the Monterey BRay.

Since the belicopter is limited in its capability during
periods of dense fog and in areas of heavy air traffic, and
the small kytoon is limited to about 450 feet of altitude,

a waiver should be obtained from the FAA for the use of the
large kytoon. While the large kytoon will be harder to han-
dle and will require more helium, it has no altitude limi-
tation as far as this type of study is concerned. With
proper storage, the large kytoon could be used several times
without the need to deflate it between operations.

It is suggested that a series of data be collected in
conjunction with SST measurement in the bay in order to de-
termine its effect on the formation of fog. |

Additional studies using the fog index should use a more

accurate means of determining the visibility due to the

33
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difficulty of subjectively estimating the visioility, a;i ,
evidenced by the large variations that occur when two or
more individuals are making the estimate. ' ' :
i \ i fj
|

e

byl
I

-y
c &g (e

Bort T LAAnE b 2h Ao nEA AREE ¥ ETRY AP ALY,




Gi ., dW3

N\
Y

N\
\

e
Sy

¥

“,m‘

i

I

f ',

e

I8

8 n7

AR
*

ST e
(RTIA

\

et

XL

—\

RN
/

N\
ANIAN
V

t
i
fk
P4
mm_.
_NM:Q
iy T
¢ )
b —_—
I3
i i i
i
i%
M
&

i
VW/ /,././.

W..E ‘Ol Blieues

6L fs1 wtyoano
hadiad ¢ YIRS T] DI T /
i 1D Hea 5], =
b &nvryg .

A
e /
v




Y Mg ey
‘7

P a3 e L e
"R i i =

SR,

(i SN

e 134

et
T pr AT
—

]
/

T - e

= m’g'g:}:_,?“ 27

T
\"‘ ———
[ ]

/
/)
——
-

N URTS NN
. / 13 ...\. ¥ 1 /
lll',l,l._ CM-H ofvhp ..v.w.k.hr.hcrrl '?
P\.?« s.m..;e Nm......om.c.urc
o= 0Ly Wi T
T ALy A

-1 N\
\ .,.,.m,.,.é,:r/_/ /// /L’

»N

SN ARERY




T R A P O N SR LR 5 0 NN B A8 SR DD M GV 200 S mor it U TP e T e e
J

-
-
-
-
-
-
-
L

2

| § | S0 ) ] | | ] qlﬂdwo V 1) ¥ ) * SN 4 ¥ ¥
,. ,l L, o

4
-

50
1

Copy o1 C.G.S.
Mep 3402
2

] q‘.e";: .

et

“E:

/ <
o

=
"
L.
A3
Lo ‘
(]
=
»
-
-
po
L

™

77 2> ﬂ ‘
- V7 ] i

L 4
3 oy S P
«m sty s B0G - ™ )

- .

2 % Lo
7\1
ur&
e
e\
)
2 1
Cr I

e
L ]
.
1
ez
Ty

ST

AN

Y

—r
e 2

'
4 g

-
-~
o
-
«JW._W. i
P
3 4}
Wmun. .
B3 A
[ A m'. E iy
N EEE
' = C i o
3
[ o ;
ik 1 i ) | i 1 i I ] Ll #
!
V
e
i
,J,
pul

S &

. v, 5
e . e G e st PRI AR TR . gt " : ey $ Moo it
& ,f iy ..«;Tw,?? [ ?ﬁk\fi X g ».wcr 7» & e R_w.f.A KoL AL f%y.i _r“.‘. i :_...L_‘@.‘_w ,, S Y R s“ (R

e




o ey e ]

\ , ] L] I LA SRR 3 ¥ L3  J | SR | l L )
A, \ X
- A\ \\ -
S\ A
’ \\\ & \\\\ 1
- \ -l
o \ o
- -
o -
1 \ ]
)
52" &
Y4
-2
r. -
! N
- ‘ l
o D
L 1 i
b—36"40" \ 40~—
- N
N \\ o\ \\\ -f
\ monTEREY \5
» .5:; \\ .
| Tt h N\
TOSYWIZY 0% Y30I0°T NOPTTITY 3 Cory o1 CG.S.
| 02PA3T 15, 1971 N\ Maep 5402 -
PROTTTSS 7, 1 A 2 A
- 12 ?Q ;-;': Carmel 50' -
A Y ORI T T ST ST SO T AP EE ETET




%&» b S S A Rt L L R R AR N £ 8 s e IO er A St S M T T B A T L T 0 VA A A W PR DAY T o ST 3 KD TR e

—

S
=
SR s v

«50i 0 U «0L1 514

LLOEL ‘oL HLHOWDO |
SWIOLNOD MivIfH VIV~ 008

S weldid
AL

T

A —

—
SRS

:E';‘"é&-}r&r' ¥

e N
R

LTS e s

oy
Fag

- = I
RS

SRR

B R S B




;.:- 1..1-.4 vy yrerTTE AN T R Ao A R LA §4 WRT
E-'-li"g (a)

%

e
L)
i

¥

vm - . - H

i . , L6 ‘Sl HuEOLOO "
o SENOINOD Hiusbiilia BOVAENS

i S 9 Lu0BId

)

X
\
]

3

N iy
“yieE o SRR AT

s _...3
n&.}w_i sy

D TR

40

=

o Y e orEg et B
e =

P i e LT F o g g
A S e

-
e

S U tai L iogd

yrs

fas ot oy

3

15);

T ozl

P e T T D s AT

A



A L a2 13505 o sy Y TLISTIS g s A <45 0w iy g ST A 5 5w gy
.
v i .
T T

[ F
g
‘:e‘
Ls
%
1

]
/

SIS T AT P eyt
l
"

]

7

v

//

T

7
V7
-
/]

Nt f‘m‘ffm‘&
: %:
4
. -
/
/

5
2
}'/
/A
/

W= a,
% s A x

X g Lo s

- Y s

.

\ //, \ N .
B W RN .
. / 2

RERY
N es

RS
/-
Pt

|t
...

~ol .o.soi

—

a.-g

L
EEAT e 2, AN g e

S Lho 0N @aidoug
oL 0L yuaiuaoy

V === OLTVe DXy g / .
o / llvrrw..emc.&e /, W/
) 4Elbly

P




SRy %ﬁmﬁ@,{. fh’l,\;“gwgﬂm’—'(?i a}‘

PONeTRTY BV 33T
OV 16T

b Wy Mt ety

13

122¢

L)

B 2, ey

ookl o)t it B

SWIITNE A ST 1 i A3 W B o A S oy e oy - o

42

o e e e o e
R, B e Tt A eV A e P T

L Ryt

%

/7

z

Cepy o C.G.S.




14

=
=3
Ex
B
oxy
X
=
e
=
Z4

T

o
Y

LTI o TR T Ve

»

ST Ly

A

ey e SR e Lomm
LR AN S Wik dhi 2

S S

RIGUTE 9

AT ol ) o

Ll ki 4 b

2N

i

e

Y

e

LOALTTAY OB ¥ ITICH, SO07TT3

neYy=3TR 19,

OTTLR TN, 4

j

m




T R R A

2

5 i

T e T aand
A AN R

AR N

=1

e ¢
EPEAF R

43 HTaNF:

AT O

225

o=

i
7
%

i
&
%,

AT

S

\
.

N
LS FY
38 2% [y ¢ O

) " ‘et HY ha Y. »0L1 14

. e - ——

61 1461 ‘61 U8l AUN
SENOL.L0D IHULuy BVULLTLWN-009
ol wliflbla

~{

< ~

~ N
K.

14

6

7
4.5
0. A}

<
Y

S

44

o

e

LA SO I U L
) ,_.:f., .4.,;?.#},,,_,__..:1

xnEEe Mewaae Loy e - -

et s oy

iy St s ey

R g Ty S

T e e T

N

TR % .*:..ﬁw_ .?,.\

et TR (e il P T C A O

i g



AR

S T e
S AR

55

DAL AL AR el L LS ARIT RPN NI SRS WA Y WL RIS T BT TRy e e

Lol 61 butHHAON
SUIIOLNQU ‘wafleSubd G0 Vauls
Ll B8LOVIg

o/

12

x:z\\ ....o
(%) .n/.&.

v g0l

45




gl e o e tos ey _.B?Mmﬂﬁmmgﬁﬁm@d@ﬁ%@?ﬂ%ﬁm&%uw._&ﬁw.ﬂs&gﬁﬁ\x.m_@ns..u$ﬂ§§%ﬂ%¥§§%ﬂw§ﬁfgﬁg¥u
. . — ey R Ay

A sy

A i
o ny e Kt )

&liv gy LIl Qla

b6 14z SEELLAOK | N

To=Ouavy bLIxTy N\ /

I 2V : N

A RRITER: N

L AN |y N




Gpunany g v.&., 3 Hia .

RN LI T o

vy

(1) o

PF

e T S

> eces

S

47

B

— 0L *on Q11d0kg
o6t stz &, L A
- OLusvy, DLXN2,¢
- T Ll iy
£ Sully gy

G 3 5 - - e X iy " . ke
ks E.aEPEEEE,rEBE » ; A G LRy L LSAA g i ;
4 N o FEAL R fiag el BT i bt iy dddtnd WAL LA e , W . e . )
B ey R e RGBT i iganiay I -n,,_e,«ﬁn..,.qm...,i,,,3,,,..@.::‘;%93 PEN S il PR i,
ik ks ~ hd



48

s - .
01 ..‘.rms. »w:.-hvfms.m /
abiugy Gia g

- .. uft .mwaﬁm/ /// / / / /




g 5.& f';’_',.‘:_’:’jv,;(;_?;:ﬁ,z;,;.f LT T
- oov A fiden DA R, H
L
1 * .
o ' '
i
N !
H
. ]
1
. J
.
L= 8 .
PTURT 15 .
B TOQAmTAN 0= YNRICHT. TTAmTIRg Ce
E - (A= -~ ?Y o C.G.S.
3 ‘nvTasr 2k, 197 : Mep 5402
. o TIARITSY T, 1, 2 M 3 -
i
- \22' Carmel sof p.
; N IS T S SO T W A ST T IO ST S ST T N S R

umrﬁkuﬂjmwy_ﬁ&“‘ “‘5‘!‘1&1'i'.ﬁl;lt‘i‘lﬂﬂlhfi'ﬂ" i ,

.




o A B S e A B P AR R L MR R o i Y A A A R e T e AT LI A A o Mo e Y s TR RDIREIR g SRS SEEE
ST T R S = .
14
M
[

8] Y 04 Wb ooy $08 oty St 80 [Y4]

e e v sem e

§ H . .- — s e e . ——— .. .

i < _ oo LL6L ‘he HutliAON |s
! . BRT SLLOLNOD THLILYE LVEIWIiN-00S
) : . 2 . 9l dunvid




SO SEHSSIRE R,

e
Lt g X

ST

S

PR,

Tt

e

ks

T s P

TRy o

2 ’6}&5}"_ -

LL61L *hE HuBdulAul |
CLUVBL00 EullSSbe duvdalld

L Bunold | ”

Gy 03
w29t I{¥-g aig
S.VJ Suvn

/3¢ 1P
v:M [t}

LI et

Le
Se\ e s 9t

)

bt

AT TR s Ve
fhadl RO NTUTAR (4 YA

"y




R S S N IR T =2

I

> n 18
TANCAMTSIT "] AT T TmITA
. AR !

0707 13, 1971 to  J°

T, ™INANTT A
WERY S, 1972

" WS SO U | i VOIS g

'

-7

Mep 5202

RESRNTRRERRTY

A A ) e L
e R R e R AT e S S PR S S

LR,

Cepy 0§ C.G.S.

Sl O ML

\;

i




0001

AN

/,
A\

L6l ¢

dN R

LRO 04 @UId0ba

== =0Luvk UNIXD
Se— Ul b G

b Hhtladuy

61 auuvla J

AN

R RS A A N A LA AL B A A N RN A AL R O AR N AR B OISRty N P R ey
ALY o bl Aengdt e o . b gy o il o ) Wt Ebvtgd o i g b doat L b AL Y e b .“.:.fxav ot
: o fan el GRAE et .,L.:._,,..,M A .,A,.,.,:.,,,A.,...gu. C% L. _,_al....r,_m i A ,,i,».vﬁ,.: ,..f..._ prigigey 4o g At L oy TR AT .w 2pti ARk ety |




s RN SR I ,, RS Vet e, R BT R R TR G R
}

zeyCarma Rl A ST T

\

0i.d- *0li wildVbu
261 41 Uall DA
===0iLvh OKINL
— 0L Wl D

i\

02 &OLIL
AN




- - iy,
W W T

N T R 2t ¢
N ’ - 3

X

S SO KT A S

g -/ v N €

NI RN AN B AN EEAN

m N / // /// // SR \N N
i AN BN

torig
L

Vot

S

=
=3
3

E5

SN

AT
K

0s6

< o ety i Sl
AR SRR B
.

Luulid *ON 841804d

- 6L 1 Hawl=dwa
- OILVl LNLXIH

b BN 2 TNV HIT PACH A

12 shuid ]

A 2, A ) WO, N




iy,

=2 ﬁﬂ&%&%@%ﬁwﬁw@@@@%ﬁﬁﬁ&ﬁ@“ﬁ%

RS

[

,"w.;

UG

e e

=

by d o RN T ]
SHE R RO S

4204 ‘Ol &'11dOld
blel ‘L LEEi0nU
=er=0iLVy Y0 IXIN
e US0L L Gaa, EO

ce ddndId

L

36

X e e i b o s A R N DAt e
B e i

ST R A S
Cw

FYoR,

oY,

3 s
e RN LT Y




bich it Skl 2 == == RN
e e T i i T T R R T R T ST PR O A

iy A
ST RN AR G T e

=

|
:

0001

(qu)

0s6

%
¥
J .
o
b
i
b
pacs,
s

,.

UATd °ON '1Id0ka
LL6) ¢ YatHADLG
== 0lLVe HNIXNL..

UALV b AGL
€2 a4nvid

"

- TR

57

= g T e A i o = e, Wy




= s SR A R e s ey e T i il e s mwem e e e e
S B 2R | SR R A I O SN S R R S 2 f e e

v s \l ¥ ] ¥ L 1 | 4 R ¥ ' LI

) 1: A \ 50”7

\\\ \\\ N \\

I 13

. >13
<13

Copy oi C.G.S.

I 2 Mep 5402

- FOTTIRTY 31Y 337
n"g m3eR 1071

L |

e s ids 34 L 0SS D L el AR A s R O R S S S




Aaraees
DY IS v

L. - " M -2 .
oA T L TN
LA D P A TS 39t A

S oL )

O TR ISR,

N

= 25

TrgLmTACT
> nmAT™B™
hek-Tatoh Rl

6 Y TOPTC T TIRILD
1,
Qvn. - 9

BN et % YRERDA Do ot L s o e o T S 2 1 Beati AN b i

oad DO LN T .

=
g
§
g
=
&
&
E

k1
=
3
2
=
%
-

3
3

5
]
K
=

1

NP SR Y I L 1)

Cepy o1 C.G.S.

4 (]71 M.' 5‘02

e 9

3.4 vs

59

N L e

PE Py N




TR D ATINRCY B TSNV TR R Tadg e

awﬁﬂwﬁvﬁ%g#ﬂ?ﬁaﬁnﬁeju.\2.ﬂ}.«ﬁa.,?«ﬁﬁﬁnﬁ.ng_g_&za‘d«wzyi:.ﬂ.c."z&u“.r.éa.u.iqgﬁaf COEE IR S INET ORI B AT ek DG TR A 6T
ﬂ.ﬂ, o R
e
5

. s @noman o i d o - -

2 -—
§

H
¢

“

E Y o e 591 e ot (] g

~ ....\I.I.nl/ll.‘l. — c g = aeoee -y - . e .

. < N
o .\/‘a ootet L6L ) UnEimdsd
- CLAUM. )0 JoawItdl bvtlaluld=00s 17

i
AT
\

92 wuiidld

Rt i e
kY
Q
. .
]

v

plia st
S AAFRR S WIS

et

A )
60

= =
S

SRR DO A SR

i 3
8 )
3] 5
s
_ﬁf

bas A
T P H

ey

vt
ERR R

S pr e ks

ot SN AN

b tiabianchel (o e S Al oM e L A N ey B i T G T D LT I
e A i " 4 5




SRR P M ST I 4R ABRSPAAUY MRS Ko S ST R A RO ORY AT C AT SETHR ORI © 3 ST AT e L

A

»°

SR T

.

kA @
e . 4 !
X . N :
+ 0 a 4 r/ 38
) (a2 veiofe
3 s e NIk @, -
R0y
Rre 212 0 /
.@&M.. ) X g1 ;_Muf i y
3 ) (- BN r9e ot ) 2 o
2d Py X $5e
USBE m oy, AR o wY "o ,

\




Y VAT ; o 3 ;.
e R TA #iw i Rl LEY BAAK H AL AL LN A A A Uy 3 e Kk b L o5 ke L SIT T I Lo
“ W Rt LN s N 2
(2 Mt XN ¥ JIIVELARE 1 Ny pucyy UM gy
s i NITETR A%y, YY) RS L Iy
3 LTI R e
A T . b o e«

o e
AME N oy

A
R

M_
| -
|

PR ok 0

e

|

N e

ey
it T
Rale Lo PR iy

S R e
o
-
u)
&
2.
z .
i
=
o
Tg)
!

BTRTR
/
/
/]
/
/
/
/]
/
/

NGRS
TN SN

%

T

IR

NN .. ‘ | —} .. N
//./ _//r,//w N A AN |
/‘ / Moo &

P 255
———

2BR%

3
w / N {
m ] L\ / TS N 1
P) \l.u/ e / / A |
S AN / / / gzﬁf \ % / /k 3&..5 w

,.,V/./
N T = =

I/Vﬁl N N\ Y N

4N\ NN 056

. SN0 COH &a1a04. \ "

ek 8 Kot NN N N ..

Y o sl Vr /// / // //// X f

N WA NYAN < )

{

TR I

T .

/
L

/
ot~




-

f oy s e T TR L TN
SEEERTIN TR e T QRTER L ey e ST T g B e R AT Y
. s
. . é

1)

p oyl

TR SN ™ o Wi GV O A SO N4

PO AR G IO OB IR HPS AT R B 1 RN

UGG SR NN QT AT PN BT IO RSN TR TIAT R

MPUSLTINE K CUR N PO 013 Y wid
RO

%
|

N\ w///

N

-
<
\

{ NN AV VA S
N\ ESSANEFLNEE RN -

N
-\

N

-

|~

N

OKL *ON F1Iedud
261 ‘g XEVONVE
OLwVh HNIXLI
LEOLY Y

62 HHGHIL

3

L3N\




e L N G T BT R Y3 S Ut D Y TS N SN P PRI V0 G AT RO % ) TR PR 1 STV P AT AT W 7 A TR OB YT A7) N v SRS FET ST 40
P S T s AN Ry

vl g 3, dWil

%t

i
%/
pd
N/
/ /
/.

/ o
7

/4

va

1
[
%
J4H
.I
P V|
//
%
L
/
/
//
%

A R O P S

g e
PSR

.,, , / /

W% ANINN T INVVIN TN N _,
W NERANE , /f /fy N 056
m ,uuﬂ /VY W PN NY ;
: | R NI\ NN
| LW W NN NUAN AN JM

g T, P
e = e SHERER St S e e B




R N R B R A ARl e AN

-

(=}
F
@
&
0.
D3
Ll
et
o

m,,\ N__& N\ N shN] N N

NEENVAE AV AN AN AN

w‘ | i // A% / / J/ // N //

;| NP Y S BN S AT I\ EEAN NN m_
"“w “ [ / // /1// 4//# // /./ // / // 0001 m
| IRVANER A SNANEEANRUANESANEWAN e
! ANV W N N N NAY D N D O WD (T R
) NN ANSR N RN INEAN :
W NN WHERSARNEAN NN AN |

RN ,
T ANENAN SN N
it ///M/// N W// N

7?7
T
A
B

V]
L/

/

/|

1/




TGN

BT RAIETL TEL IRNT W NTTY i W T Y LS va
TR AR R i TR T AR T TN DA A AR R

¥

66

5
>
- ™ :'\'1. -
] .‘.1.,,3,,,,.3;2.3‘,, e Copy of C.G.S.
R : D) - AR I ¥ N\ Map 5402 B
JATMTNRY 1972 A
- 122" carm-t so0’ n
A Y
d 1 A ! 1 1 i had L 1 b l 1 1 i ) | d 1 1 i l 1 1

]

e




wTRmT 33

TASARTE™ OF ¥ T

[ T e, 172

Tem oam o o 2

N\
surnf Lale
\ VAN

B et

DRATTLAY 4 Y 2 et
AR08 Ran B LA WIS BN

by =y
. - L )

67




EEERT

1

R

X3

P T

oty
B G
5

f—ﬁ*ﬂz’{é@?—*&w
* 1

N S e
'

Vi et el
.

VR

A

.ﬁl!ll.\' o s AP BRUN W Tt T e e @

~

NN

/\f‘.\. .

,m...\
o

o . ey ieslegs ey ST % I S e e s CAT B R R YA DA DU T e

2L6L ‘g RUvHWL
SLOOELO00 Telufolf W\ EL 1il=00S !

NE wulbIa !

»
G




B * T Ay e e AT a e S vl maei o f s ries  wgn mh o s R sy alp v S in co Gen iaieop o cessauie

—

2L6L g RUVONVL
CLUOLILUY LaNLEhbe EOVAEUNS |
S€ wldvla

S
1

" -

i N ~

i ol av ~Y oo

W., NMN\N . N-W\. ,u/..eon otoi
‘~. 1 ad ;- ~ p bt ur]:
i Y)&ﬂ Ug?r 5{.. , “w

b o B3 fae-

! o d VENGSE 3T i

% .d.a.y«w |- RO R T g
sM - - r.-o ~(~s‘- wlcn\ m

2 , w‘ e, [
1 >

\... 3 N\.ho-md ﬁ._fn..uotr v i
i WwAQ- £ O * \3 hd 7~ 70y ot

Mmm. £ oi‘w c:/ \ANO < Aoo. - .. %r.. N ~ Fimwﬁuw

) S s M/\u. awdn (e fols T

4 ¥ bR Mt ~ ! M '

% 2upe Q 7 g / a \ > / PR . .(..\ MW

Pl R YA .fo N2 /..;.n.n v £ q- Loz »” Lo, vA
o \xo..oVu. ,#on.. = .m... o Nﬂ\ _M: 7 Neoo e AT ,.Poa ] [ oot s
. RN Ky [3) K} . -~ T~
R MY NN AN GRS ST gy e v\ > eerd ™"
ot Pty oa—/.opo (ﬂxM DA m.- -9 m;w&”\ wo s & 20 @5, |
W 3 RO AL h e T

1
ay . N AS 2
\ 2§ ned A o3? (SILP \2o-
/uwMo (..Aodnnm fad W-l o wwo_1¢ .:urlo/») / 3.o~ o
pLiL i .= \
" A ate TR
D\ .ronownvo-‘\.-u /ar%.ﬂ- M. ~ :.cu-\oc ow _-@v )
. /

AN vl \
we oA RYERST

<o 7

.-
Yot (e
hS

[
~




S F R A LS e T B B v T A0 Y S A A LR P EDT Y (P S o o st o

——

ettt - x s
T & )

ARy

S

NN
RN /ﬂ w///

ANNEA

LN )

D- / // § @iy € ‘¢ {1 Luildoka
t6t 4y uzemoy

B 0dIvE DHIXI

it . . T 9 wbuvld

[
>




R B R N T R T A R T e R R s

TR B A 3 L A e s O A s e S T A B L B bt Tl

—

R N I P R DY VRV Y BRI Z d . . 2 B NS -SNpe SR P S HE S -
o ~ !
F < ¢
. i
o
~cA " _
B.m & “
EEF !
- : 1
X . g 4
m , o - b
W. 3 3
.. 3
] i
v‘u, ) i
i .
; .
i
& 4 ~
‘ Ta? =
A % <.
! am vl
_m.w N.Lb N N
A |
;M_w,
{ (]
o7 w
_ .\
i & "
s o '
<
o
o .
- . = »w. v.
y . = -8
4
4y 4 nekbord s = 4IYZ
A7 77 V. A B ans / yan, /. § . CCC .J
p A AV, 0 A =i AR, YA A A ) A ANN I YN oEx' .
A VE ~ T o, / N Al V <4 Fodi ' 17, S - :
te) T
[ ]
A
3 e M
i AR AL Lo i L A L A RO A o i i X N v BRI R AENEY LI
(ol AR Bt o b koo 2 G 212 e e gt EadhLu e LT T gt g b g Ky i PR 4




B G B e T T o e e TS .

ELAEY Yohis

o ,
-
,.f,_ £ & ) ;
_”mxm n "~
w |
i = T
J.”u,.u_, m
, v & Ao © . ‘
> 2o |y
$ s
~N .
5% -
B = |}
o ¢ . g
2 w 5 .
o = - © . ﬂ : .
°® | i &
[ A ’
e .

"He.
3
A

%

*

~-

W1 3
]

7 i
e - ‘m.\.t\. H . _h.‘ ”CM M H
¥ T3 : = N —+ ©O
;& .\.HT : Eea A4 b4+ \.ﬁ et 711 Vv (N OM & -
y 4 ol f J.. e . \\ Ly o
J,_ SA-+41- Ve ..a { g7 .*.. A . {1 pe .
W il R
7. =i gasy M\ = T_ A ©
J 7] “Ti4.4 4 PRy 4 .-
w. ” Pz \\\. - \l\_\. .m“ . ‘.ms ..\\ M
& 1144 VA u m 1 4 I\« A \Mu& it (Y
g ‘ 4 Ve - O Y -
129 . > 7 % u; \.. s n gl el 1) o
: e e s R E
i LNt o AT AP P A DAL LA AL 4 5
~FH 1 -k ST T TOT I oA Aoy
i =37 4y ._IN‘ 4;‘\.\ M\\ ZeEy Hra -1 14 \\ \33\\47&\1 hyx%m\ 5
f .\ /. \1. - ~\ nH .= A 314 y \\_\ P 7/ \N x\-\“ \U\xﬁ« - ‘\FVK h P
2 ., f\x .N\I.k A A A o ik -~ g &
X A e M HATTH A o3 & 2
P “\ f SO . H\\L 74 .\-4 s iad ﬁs\ e 4 200 4 s\ﬂh - 7 A 4 / m\.h- s mL JS et l_ :
HF “1TPYT 7T ARPARY. @UV.ARY i g : .y ° £
~ 0\\ \m.l; 11 AR ANPARE / WPZNPARVARPE7 NP ER 48 et I35 0
3 - 11 AR A 1A TAL0 s A 30 Y ¢
¥ O, i ohr o T \,..\ pai \4.. ¥ A 1 - e SOV
Va d o LI
/A A v LA ~ i ur 487 P el as vy .
olLA V PR .M .lr.hl\\J.N. 5 o i Yy e ¥, B IRV LR A
A "y rs
i h.m w” / e . . . L4 L
i " .
2 .

Gt Nk o A1 1 0

HRR vroreyy LU i, A SO sl L T S0 G e L




= ol m ety -

5 ST RSN e v

FAax St hEe
Slbes, Sa S

AR AR R R S T A
:

-

FIGURE 39

- . X [CVEE LT \ v N 14
NMENTEC N
i AN ':Kt \\j! N R\\ HAATNS OAKLAND SOUNDING
JANAY NV | \ "\\\f NN DECEBER 1, 19T
D \\i« AN RN IR
. N N T
. ' RNy AN SATURAT
’ % £D Wiry g
X\l > N 48 ME/K%‘
- ---.' - '- .1 - \1:
X; 5\ VR -
\Fk n
N f_ \ —
iy { .
NG
'S X
N
A1 }
A SHEN N A
NN
S
NS
N
. TG
N
A RAERRN
NOTRS
- S
{‘{ "'“ Ci\l‘q 34
8 N b
‘\\ ‘-‘\:\~ yq. \ 3
\'\.(”* SLEANA Y \\\'3'\"3'-“ N\
NN NS N RN D “"K%;‘\_
\Q“ﬁ\ \A‘?‘\\ B D

l 15
Doo v

TEMPERATURE (°C)

gdoomn  (§

s m [
o |

-

- -

VERECEC A —_—

1rh e

AN LI O Y A AN N £ b N1 A s



NAVSHIPS 91279
AN/UMQ-3

¢
‘\ ’
’
M ;

. : BALLOON OR
R KITE

TEMPERATURE-

HUMIDITY

BRIDGE
ML-370/UMQ-3

WIRESONDE
ML-369/UMQ-3

KITE CORD
CX-1061/UMQ-3

CABLE REEL
RL-116/UMQ-3 ¥

STORAGE
BATTERY

HUMIDITY
CHAMBER
ML-409/UMQ-3

CONNECTOR

e R S <




C";’“‘é‘:«

e
e SR

.

e SAN T ACINT e m S

o

e

J
y el

I a

pre

R LS

;{“}

b

Bt

e

kg

A
o

£

oy

o

TS

e AL A RN S A S SR T e p A i G

TR R 4 Y O R T RN Ly Py O TRV B Y B e

LT

P

‘Ty @2an813




wu%mwﬂﬁﬁuﬁﬁmﬂ T R S S AR ORI Rt DR SR U SR

TR iy . , . z .
DT e _.,e%»i@i&.aE&pimﬁﬂﬁﬁﬁ%ﬁ%s.ﬁ%ﬁ«ﬁaﬁﬁ:m@&ﬁaﬁ?&&a&E..s.éiie%g..f:,.

=~ —— e

- -

|
- | L Ty meIE-

.
.
'
P o A

3§ . -
f - HOLIMS TONINCD 107td f
K - :
/ !
,— - ,A
5 1
- -
ﬁw”-sn
i

A
i ]
$il
3 ;
] 4

376VD T0ULINOD ks

Ty
AT,

m% -y
» "
iy
&
50
%, S3IHOLIMS 21M
»w IONOSTUIM .
¥OA23INNOD .
, 318v0 Y3MOd
o0 T ¥O103NNOD
o 278VD OWANOD
,. x0@ NOIANGINASIO
w‘,&%a
A .
24
»
13

o8 ,
AT g R ——
F e R A v g e .




o
Lo £

38

BRAAS T A
e :

At
AN

e

ey
&

=5
T

¥ N
0

3.

|

&

v’-‘,ﬁ‘%‘-\sa_ \3.;&;%"
L}

e

X BAL =

SRR

P e e il
X%

25

5

T

G
.
'

it

o e
.

4

=R
AT

:
ﬂ__w,./w. 3t

Ny
e

W
Rl

)

2 a4t oy 4 ¢ Sl
,._:f, ] .:u iy it onH;

_ 3

Figure 43,
77

250

SRl

7

o o Yo
A AT P,

=25



ARG

iy

bt s

S

; P‘f"l “?-’-r.:,\a{ =

#
E

SR e e i
)

LPPENDIX A

All data collected during the period of this research
are presented in tabular form in tables four through 18.
The instrument correction has been applied to the pressure
readings and the saturated mixing ratio was read from a
thermodynamic diagram.

Tables 19 through 23 present all other information that
was used in conjunction with the data as : basis for the
conclusions in this research paper. The tables were pre-
pared on a daily basis; however, each profile wis included

since some of the parameters varied from one profile to the

next.
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TABLE 4
. PROFILE NO. 1 OCTOBER 15, 1971
Press Temp Humidity | Mixing Sat Mixing,
. Ht (ft) mb (°c) (Z2) Ratio . ~atio
0 1005.8 | 1Y.5 80.8 6.92 8.55
50 1003.3 | 11.3 79.0 6.70 . 8.47
100 1001.7 | 10.8 80.0 6.55 8.18
1 150 999.3 | 10.5 . 73.8 | "5:95 ‘8,06
200 997.6 | 10.8 79.0 6.49 8.22
3_00 993-0 1003 81‘-0. * 6.70 7.98
440 987.5 | .10.8 84,3 6.98 8,28
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: TABLE 5
PROFILE NOG. 2 OCTOBER 15, 1971

e

TG

i

Ht (£ft) |mb (ocC) (%) ‘'l Ratio Ratio
0 1005.8 11.6 80.7 6.95 8.60
50 1003.23 11.3 82.3 6.95 8.45

100 1001.7 11.5 82.2 6.95 8.45 1

200 | 99,6 | 10.8 81.5 . 6.70 1 8.22
300 993.0 | 11.3 8L.3 - 6.95 8.55
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E . . Press Temp Humidity Mixing Sat Mixing
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TABLE 6
PROFILE NO. 1 NOVEMBER 19, 1971
Press Temp Humidity Mixing | Sat Mixing
Ht(fc) ab (°c) ) Ratio Ratio
0 1016.0 10.0 66.0 5.05 7.65

500 1003.0 10.3 78.0 6.14 7.88
600 999.0 10.2 79.0 6.22 7.88

700 997.0 9.9 80.0 6.20 7.75

800 994.0 9.8 80.0 6.17 7.71
900 990.0 | 10.0 79.0 6.17 7.82
1000 983.0 10.0 78.0 6.14 7.87
1100 981.0 2 77.0 6.13 7.96
1200 979.0 10.1 76.0 6.07 7.98
1300 975.0 9.9 78.0 6.15 7.89
1400 972.0 9.8 78.0 6.15 7.89
1500 969.0 9.6 79.0 6.16 7.80
1600 964.0 9.3 81.0 .25 7.73
1700 860.0 9.1 81.0 6.16 i.61
1800 957.0 8.9 80.5 6.07 7.55
1900 954.0 8.9 80.5 6.07 7.53
2000 951.0 8.7 80.0 6.00 7.50
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TABLE 7
- PROFILE NO. 1 NOVEMBER 24, 1971
Press Temp Humidity Mixing Sat Mixing

. Ht(ft) mb (°c) (%) Ratio Ratio
0 1016 11.1 83 6.9 8.23

500 1003 8.9 86.6 6.18 7.20

600 1000 9.6 87.0 6.60 7.58

790 994 10.2 88.0 6.78 7.93

800 989 10.8 89.0 7.34 8.24

900 986 10.8 91.0 7.56 8.31

_*000 984 10.7 91.0 7.51 8.25

1100 979 10.6 92.0 7.58 8.24

1200 977 10.5 93,0 7.64 8.22

1300 972 10.5 y4.90 7.75 8.25

. 1400 969 10.8 96.0 8.12 8.47
1500 966 11.1 94.0 8.14 8.68

1600 963 11.2 92.0 8.00 8.71

1700 959 11.2 93.0 8.13 8.75

1800 956 11.2 94.0 8.26 8.79

1900 953 11.3 98.0 8.70 8.88

2 2000 949 11.4 98.0 8.80 8.98
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TABLE 8

. PROFILE NO. 2 NOVEMBER 24, 1971
Press Temp Humidity Mixing Sat Mixing
He(7t) mb (°c) (%) Ratio Ratio
0 1016 11.1 83 6.9 8.23
200 1002 8.1 1900 6.80 6.80
600 999 8.2 100 6.30 6.90
700 995 9.6 100 -7.58 7.58
800 991 10.1 98.0 7.70 7.86
900 987 10.1 98.0 7.76 7.92
1000 985 10.2 97.0 7.70 7.95
1100 983 10.3 97.0 7.80 8.03
1200 977 10.4 97.0 7.80 8.13
1300 973 11.1 94.0 8.07 8.59
1400 969 11.15 93.0 8.09 8.70
) 1500 966 11.3 95.0 8.35 8.79
1600 962 11.5 95.0 8.49 8.94
] 1700 959 i1.6 95.0 8.58 9.03
1800 956 11.5 96.0 8.64 9.00
1900 952 11.3 9%.0 8.73 3.92
2000 949 11.2 98.0 8.71 8.88
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TABLE 9
PROFILE NO. 3 NOVEMBER 24, 1971

Press Temp iumidity Mixing Sat Mixing
Ht (ft) mb (°c) ¢3) Ratio Ratio

0 1016 11.1 83 6.9 8.23
500 10C2 1.4 100 6.53 6.53
600 999 8.1 100 6.86 6.86
700 995 9.9 99.0 7.66 "7.74 k.
800 991 10,5 96.0 7.77 8.10 '
900 987 13.7 95.0 7.82 8.23
1000 984 10.6 95.0 7.79 8.20 2
1100 980 10.3 96.0 7.77 8.10
1200 977 10.4 96.0 7.80 8.13
1300 973 10.4 97.0 7.88 8.13
1400 970 10.4 97.0 7.94 3.19 :
1500 967 10.2 98.0 8.00 8.16 -
1600 963 10.5 97.0 9.04 9.32
1700 959 10.7 97.0 9.23 9.51
1800 956 10.9 95.0 8.20 8.63
1900 952 11.1 97.0 8.53 8.80

2000 949 10.9 98.0 8.48 8.65
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TABLZ 10
’ ROFILE NO. 1 DECEMBER 1, 1971
Press Temp Humidity | Mixing Sat Mixing

. Ht (ft) mb (°c) (%) Ratio Ratio

0 1012 13.3 48 4.7 .50

500 999 10.1 47.5 3.75 7.88

600 994 9.9 48.0 3.75 7.84

700 990 °.8 48.1 3.75 7.80

800 987 10.1 £5.0 3.64 7.92

900 983 10.0 45.0 3.60 7.50

1000 979 9.8 45.2 3.55 7.86

1100 977 9.7 45.2 3.52 7.81

1200 973 9.8 44,7 3.52 7.89

4 1300 970 9.8 44.7 5.53 7.92

E 1400 967 9.4 44.3 3.44 7.77
E: 1500 963 .9.3 44.3 3.42 7.72 3
: 1600 959 9.1 45.1 3.45 7.65 . 5
1 1700 956 8.7 45.6 3.41 7.48 ‘
3 1800 952 8.5 45.9 3.39 7.40 SRR
4 1900 948 8.3 46.2 3.37 7.32 ]
5 2000 945 8.2 46.7 3.40 7.28 :
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TABLE 11
PROFILE NO. 2 DECEMBER 1, 1971
Press Temp Humidity Sat Mixing
Ht(ft) mb (°c) %) Ratio
0 1012 13.3 48 9.5

500 999 10.2 51.5 7.93
600 994 9.9 50.0 7.80
700 990 10.0 46.0 7.88
800 987 9.8 45.8 7.81
900 983 9.7 45,8 7.76
1000 980 9.7 45,8 7.78
1100 91717 9.6 45.7 7.78
1200 975 9.5 45.5 7.72
1300 7 9.5 45,2 7.75
140: 9€5 9.5 44 .8 7.82
1500 962 9.3 44,3 7.75
1600 959 9.2 44,2 7.68
1700 955 8.9 45.1 7.57
1800 951 8.8 45.5 7.55
1900 947 8.7 44.5 7.55
2000 943 8.7 43,5 7.58
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TABLE 12.

PROFILE 3 DECEMBER 1, 1971
Press Temp Humidity Mixing Sat Mixiné
Ht (ft) mb (°c) (2) Ratio Ratio
0 1012 13.3 48 4.7 9.5

500 999 7.4 58.5 3.82 6.53
600 994 7.2 62.5 4,06 6.49
700 989 7.9 60.0 4,11 6.85
800 985 8.8 54.5 3.98 __71.31
900 982 9.2 51.5 3.86 7.50
1000 979 9.1 50.4 3.77 7.48
1100 976 °.0 50.2 3.73 7.44
1200 973 9.3 46.8 4.50 9.61
1300 970 9.3 46.1 4.41 9.60
1400 966 9.2 45.8 4.38 9.55

1500 962 9.0 45.8 4.36 9.52
1600 959 8.9 45.7 4.33 9.50
1700 956 8.7 45.7 4.32 9.48
1800 953 8.4 4€ 4 4,33 9.34
1900 949 8.1 46.9 4.31 9.20
2000 946 8.3 45.5 4.26 9.38
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: TABLE 13
. PROFILE 4 DECEMBER 1, 1971
. Press Temp Humidity Mixing Sat Mixing
N Ht (ft) mb (°c) (%) Ratio Ratio
' 0 10i2 13.3 48 b 9.5
' 500 999 9.3 54.0 4.03 7.46
600 994 9.7 52.8 4.03 7.62
: 700 989 9.9 47,5 3.72 7.84
3 800 985 100 45.2 3.56 7.90
3 ' 400 982 10.2 . 44.5 3.56 8.00
A 100( 979 10.1 b4 .2 3.53 7.97
E: 1100 976 9.9 £4.0 3.48 7.91
E 1200 973 9.7 44 .6 3.50 7.85
5 1300 970 9.4 45.1 " 3,49 7.75
- ‘ 1400 966 5.4 45.2 3.48 7.72
1500 962 9.2 45.0 2.46 7.69
1600 959 8.9 45.1 3.42 7.58
- "1 1700 955 8.7 45.2 3.39° 7.50
1800 951 8.6 45.0 3,37 7.47
1900 947 8.5 44.5 3,30 7.42
2000 945 8.5 44.0 2,29 7.48
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. TABLE 14
. PROFILE 5 DECEMBER 1, 1971
E Press Temp Humidity Mixing Sat Mixing
. Ht(ft) mb (°c) (%) Ratio Ratio
15}f 8 0 1012 13.3 48 4.7 9.5
S % 500 999 10.1 49.0 3.85 7.86
. £ 600 994 10.0 49 .4 3.72 7.83
= 700 991 10.4 45,2 3.65 8.1
3 g 800 988 10.4 44,8 3.60 8.05
- 900 385 10.4 45,2 3.64 8.03
‘ 1000 979 10.2 44.6 3.57 8.01
1100 976 10.1 44,2 3.52 7.95
1200 972 10.0 44,1 3.50 7.92
1300 969 9.8 44.0 3.48 7.90
1400 966 9.7 43.8 3.45 7.87
1500 962 9.5 47.6 3.73 7.83
1600 959 9.3 48 5 3.79 7.81 1
1700 954 9.1 44 .9 3.41 7.75 k
1800 950 9.1 43.5 3.37 7.75 - |
1900 947 9.0 43.3 3.34 7.7° ;
2000 944 8.6 43.1 4,11 9.55 E
3
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TABLE 15
) PROFILE 1 JANUARY 8, 1972
. Press Temp Humidity Mixing Sat Mixing
. He (£t) mb °c) (% Ratio Ratio
0 1023 10 59 3.8 7.5
200 1015 5.6 79.0 5.25 6.65 |
300 1011 5.6 79.0 5.35 6.78
1400 1009 5.1 79.0 5.08 6.44
500 1006 4.8 79.5 4.98 6.26
600 999 4.6 79.6 4.99 $.25
700 997 4.5 79.7 4,94 6.19
800 993 4.4 80.0 4.94 6.17 }
900 990 4.0 80.0 ' 76 5.95 ﬁ
1000 987 3.8 80.1 4.72 5.88 :
) 1100 983 3.4 80.7 4.56 £.65 i
1200 980 3.2 80.8 t.45 .50 ;
1300 977 3.5 81.0 4.69 . .80
) 1400 974 3.8 81.0 4.86 6 00
1500 970 3.4 80.5 4.67 5.80
1600 966 3.1 80.0 4.51 5.70
1700 062 2.6 79.5 4.30 5.42 g
1800 958 3.5 79.0 4.71 5.97 g
1900 954 4.5 74.0 4.90 6.63
2000 051 4.8 69.0 4.74 6.87 :
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. TABLE 16
PROFILE 2 JANUARY 8, 1972
Press ’ Teﬁp Humidity § Mixing Sat Mixing
Ht (ft) b (°c) ) (2) Ratio Ratio
2000 953 5.2 67.0 4.73 7.06
1900 057. 4.7 68.6G k.56 6.70
1800 959 4,1 72.0 . 4.56 6.33 .
1700 969 3.¢ 77.0 4,67 6,08
1600 976 3.8 60.0 3.65 6.08:
1500 979 3.6 65.0 2,82 5.89
1400 982 3.3 78.0 4,38 5162
1300 985 3.1 80.0 4,40 5.50
]
1260 990 3.8 80.5 4.74 5.89
1100 995 4.5 81.0 5.02 6.20
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TABLE 17
PROFILE 3 JANUARY 8, 1972
Press Temp Humidity | Mixing |Sat Mixing
Ht{ft) mb (°c) (%) Ratio Ratio
0 1023 + | 10 50 3.8 7.5
200 1015 6.3 78.6 5.63 7.21
300 1012 5.9 78.1 5.41 6.92
400 1008 : 5.8 78.6 . 5.43 6.92
500 1006 5.4 79.0 5.23 6.63
600 £ 1003 5.3 79.1 5.21 6.5%
700 999 1.9 79.5’ 5.07 6.39
800 995 4.6 79.9 5.00 6.26
900 990 4.3 80.2 4.95 6.17
1000 987 4.0 80.4 4,82 5.98
1100 983 3.6 . 80,7 4.68 5,80
1200 980 3.4 81.2 L.66 5.75
1300 978 3.3 81,2 4.63 5.70
1400 973 3.0 81.8 4.51 5.52
1500 970 2.7 81.7 4.41 5.40
1600 966 2.6 81.5 4.38 5.38
1700 963 2.6 82.0 4.41 5.39
1800 960 2.5 82.3 4. &4 5.40
1900 957 2.4 32.5 4.43 '5.36
2000 953 2.4 82.5 4.41 5.34
]
Pl
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TABLE 18
PROFILE 4 JANUARY 8, 1972
Press Temp Humidity Mixing Sat Mixing
He (ft) mb (°c) (%) Ratio Ratio
0 1023 10 50 3.2 7.5

200 1015 6.6 60,0 4,42 1.37
300 1012 6.7 69.0 5.12 7.43
400 1008 6.6 79,0 5.90 7.48
500 1004 6.0 79.0 5.59 7.08
600 1002 5.8 80.0 5.60 7.00
700 999 5.5 80.0 5.50 6.87
8GO0 993 5.2 80.3 5.30 6.60
900 990 5.1 80.6 5.32 6.58
1000 987 5.9 80.7 5.28 6.53
1100 982 4.6 80.7 5.22 6.45
1200 978 4.5 81.0 5.18 6.40
1300 975 3.9 §1.5 4.95 6.06
1400 972 3.6 81.2 4,80 5.01
1500 969 3.5 81.2 4.78 5.88
1600 966 4.5 81.2 4,80 5.91
1700 9635 3.5 81.0 4.81 5.94
1800 959 3.5 81.0 4.83 5.96
1200 632 3.4 81.0 4,84 5.97
2000 650 3.4 81.0 4 .85 5.98
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TABLE 19
October 15, 1971 Observations
Run Number 1 2
.Lacal Time 0850 1000
Position Number 1 - 2
Visibility (Miles) 8 6~8 3
Water Temperature (Degrees C) 12.5 12.5
Snrface Winds (Kts) 5 5
Lower Inversion Height (Ft) 135 50 3
Lower Inversion Thickness (Ft) 65 50 §
Upper Inversion Height (Ft) 300 200 ;
Upper Inversion Thickness (Ft) -——— ——— %
Isothermal Height (Ft) —— -—— B
NALF Pressure (mb) 1005.8 1005.8
NALF Humidaty (%) 81 81
Surface Temperature (Degrees C) 11.5 11.6 §
g
E
¢ g
i 3
X
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TABLE 29

November 19, 1971 Observations

Run Number

Local 'Time

Position Number

visibility (Miles)

Water Temperature (Degrees C)
Surface Wind (Kts)

Lower Inversicn Height (Ft)
Lower Inversion Thickness (Ft)
Upper Inversion Height {(Ft)

: Upper Inversion Thickness (Ft)
: Isothermal Height (Ft)

NALF Pressure (mp)

NALF Humidity (%)

Surface Temperature (Degrees c)

0920

8-10
11.6
12-15
700

450

1300
1016

66

[
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TABLE 21

November 24, 1971 Observations

B
i RUN NUMBER 1 2 3
‘ Local Time 0830 0845 0900
3 : Position Number 4 5 6
Visibility (Miles) 0.5 0.5 0.5
; Water Temperature (Degrees C) 11.5 11.4 11.4
‘; Surface Wind (Kts) 5-6 5-6 5~6
; Lower Inversion Height (Ft) 500 550 500
? Lower Inversion Thickness (Ft) 450 275 400
f Upper Inversion Height (Ft) 1300 1250 1475
; Upper Inversion Thickness (Ft) 700+ 425 425
§ Isothermal Height (Ft) -—— 825 1100
NALF Humidity (%) 50.6 50,0  50.0
1; Surface Temperature (Degrees C) 11.1 11.1 11.1
NALF Pressure (mb) 1016.2 1016.2 1016.2 :
; i
|
% i
3 i
3 99 ,
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TABLE 22

December 1, 1971 Observations ~

Run Number 1 2 3 4 5

Local Time 0830 0845 0900 0915 5330 f
i

Position Number 7 8 9 10 11 ;
:

Visibility 3 4 2.5 5 9 ;

(Miles)

Water Temperature 11.4 11.4 11.4 11.4 11.4
(Degrees C)

Surface Wind (Kts)6-8 6-8 12-15 8-10 5-6
[}

Lower Inversion 700 600 575 500 625 .
Height (Ft) E
Lower Inversion 200 200 325 425 225 i
Thickness (Ft) i
Upper Inversion 130¢ ———- 1100 - 1700 'i'
Height (Ft) X
Upper Inversion 125 -—— 100 —-—— 175 :
Thickness (Ft) ;
Isothermal Height -~-- 1200 1800 1350  --- f

(Ft) .

NALF Pressure (mb)1011,8 1011.8 1011.8 1i011.8 1011.8
NALF Humidity (%) 48.0 48.90 48.0 48.0 48.0

Surface Temp. 13.3 13.3 13.3 13.3 13.3
(Degrees C)
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TABLE 23

January 8, 1972 Observations

RUN NUMBER 1 2 3 4
Local Time 1210 1220 1230 3240
Position Number 12 13 14 15
Visibility (Miles) 0-1 0-1 0-2 0-2
Water Temperature 10.5 10.5 10.5 i0.5
(Degrees C)
Surface Winds (Kts) 15-18 15-18 12-15 12-15
Lower Inversion 1200 —— —— 200
Height (Ft)
Lower Inversion 225 —-——— ——— 150
Thickness (Ft)
Upper Inversion 1700 1300 - .- -
Height (Ft)
Upper Inversion —-—— ——— -——— -
Thickness (Ft)
Isothermal Height (Ft) ——— 1500 1500 1400
NALF Pressure (mb) 1022.5 x022.5 1022.5 1022.5
NALF Humidity (%) 50 50 50 50
Surface Tenperature
(Degrees ()
Level of Zero 1200 -—— —— ——-
Visibility (Ft)
191
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