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I
INTRODUCTION

1. History of Fog

In the days of railroad and ship travel, fog did not
present ag great a problem to operations as it does Lo~
day. A8 a conseguence, the physical basis of coanden-
sation was limited to theoretical considerations and a
few controlled laboratory experiments,

With the gdvent of the age of air travel, a more
thorough investigation of the problem of fog formation
has become necessary; bubt as yet the problem has not
been solved completely. A simple method of predicting
the time of fog formation and the length of its duration
would be a vital step in increasing the operating efficiency
of air transportation.

It was first thought that condensation occurred in
the atmosphere when the temperature reached the dew point,
No consideration was given to impurities in the air, It
was left to laboratory experiment to show that pure air
was condusive to supersaturation with fog formaivion Vvire
tually impossible. As a result, assumptions were made

as to the nature of some type of condensation nuclei upon
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vhieh =wisturee conld condenne, One of the first steps

e
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in this direetion nostulatad that condensation tosl nlace

:

upon long oghileh are al all tines present in the atnosphere.
Foy this case, the lavorsbory agnin showed thet conditions
of sunergaturatlion oscurred before condensation took place
upon the ifons, Hext, dust particles were considered, but
it was also found that condensation took vlaoe in the
atmoaphere before 1t occurred on the dust particles., The
present ldeas ineluding the nuclear hypothesis postulate
ths univeranld presence of hygrosconle particles, such as
salt or sulphur oxldes, in the atmosphere., I1b has baeon
Pound that fops can form upon suoch nuelel hefore the
temperature reaches the dow point, This i in sccordance

with obseyved conditions of fog Phrmation in the stMofe

nhaera,

Pe Top Nizsination,
The problem of fog dissipation has heen investigated
by Dr, Irving P, Keick of the Celifornia Instltute of

Tochnology. The method developed by hin determines the

tine of broasking of a Tog or stratus system, but does
not apply to the nroblem of fog formation, The dissipation
of a fogz or stratus requires hesting of the syzten until

21l the water droplets held in suspension are evaporsted,
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This heating may be done by the advection of the fog
-or stratus into 2 region of higher temperature, or by
surface heating and turbulence produced by insoletion.
The convective activity produced by insolation causes
sn upward transport of heat in the lower layers of the
atmosphere. If insolation continues long enough, the
conveetlion and turbulence will transnort ehough heat
a2loft to evaporate the fog or stratus, The convective
activity is produced in the following manner, The
portion of the solar radiation which is not reflected
by the fog or cloud top passes through to the ground
and is effective in raising the temperature of the
surface., Superadiabatic lapse rates are produced near
the ground, and an overturning of the lower layers of
the atmosphere resulte., The overturning reduces the
specific humidity near the surface and increases the
temperature, This dissipates the lower lavers of the
cloud or stratus and the process may continue until
the entire svstem has evaporated, The problem then
reduces to a determination of the surface temperature
which will produce an upward transport of heat sufiicient
to evaporate the fog or stratus, The adiabatic chart
is useful in determining the critical temperature of

dissipation., An upper air sounding is made and the



temperature and specific humidity curves are plotted

on the adiabatic chart, As the fog or cloud dissipates
from the lower layer upward, e constant value of specific
humidity is assumed to exist at the base during the
process. The constant specific humidity line which

is located at the base of the system is followed upward
until it intersects the original temperature curve, This
point i3 the point is dissipation. The point is then
traced downward along a dry adiabat to the level of
station pressure, The temperature of dissipation of

the cloud system corresponds to the temperature of the
final position upon the adiabatic charty and is the
temperature which nmust be reached at the station in
order to dissipate the fog or stratus. The final step

is to determine the time of day the critical temperature
will be reached at the ground level, This can be done
with a knowledge of the diurnal variation of temperature

under the conditions present.

3, Conditions Favorable For Fog Formation.

The fundemental conditions for fog {formation are
that for a particular value of pressure and specifiic
huridity, the temperature must approach the temperature

of saturation. A consideration of fog formation as a



funetion of pressure, specific humidity, and temperature,

is fundamental. If saturation pressure is plotted against
saturation temperature a very definite zone of fog is

found to exist for ény particular value of specific humidity.
If two of the variables are known, the third may bde
determined from the functional relation. The fog zone
appears as a singular solution of the equations involved,
The position of any point in a field of temperature and
pressure, or one of pressure and volume, will deterumine
whether or not a fog will form,

Pressure changes on the Earth are determined by the
movenent of pressure centers, The volume changes are a
function of pressure, temperature, and the amount of water
vapor in the atmosphere, Temperature changes are due to
insolation, radiation escaping to space, advection and
turbulence, and adiabatic expansion or coupression,

Large variations of specific humidity change the volume
occupied by a unit mass of air only slightly; but this

variation of specific humidity changes the position and
form of the fog zone in the pressure volume field., 7The
variation of the fog zone will be discussed more fully.

Theoretically, no fog will develop in a dead culm
as there can be no cooling to any altitude. The conduc~

tion of heat is very small in air, and under these



conditions a heavy dew is ali that will develop when

the tempersture reaches the dew point at the surface,

4, Present Methods of Predicting Fog Formation,

The adiabatic chart may be used in the problem of
fog formation, The temperature and specific hunidity
eurves are plotted from an upper alr sounding. If the
dinrnal variation of temperature is great enough to
decrease the tenmperature until 1t Intersects the specific
nuidity curve at any point, condensation will occur,

If the intersection occurs at a high level stratus will
develop, If no interscotion is possible for & particular
diurnal range of temperature, no condensation will ocour,

It is impossible to determine from the adiabatic
chart whether precipitation will develop from & cloud
or foge It also does not take into account the effect
of a critisal pressure of saturation, as it includes

only temperature and specific humldity.
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HYPOTHESIS

From a descriptive point of wview, the conception
that a fog 1is a cloud on the ground which limits visi-
bility to one mile or less is quite adaguate but of
little value to the forecaster, 4 less qualitative
concept would be to deseribe fog as an eqguilibrium
condition between water vapor and liguld water., The
restriction of visibility may vet be reteained, From .
this point of view, a fog, together with the air in
which it has formed, may be considered as a vapor which
does not obey the equation of stuate of a perfect gas.

It is necessary to apply corrections to the eguation of
state; and this was first done by Ven der Waai}ana later
by Clausius and D, Berthelot. The Van der Waal equetion
can be derived from kinetic btheory and is not strictly
empirical in its conception, For this reason it will be
used in this investigation, Planckghas shown that an
eguation such as that of Van der Waal applies near the
saturation for mixtures of gases, and is therefore valid
in a consideration of the atmosphere. The cubic form of
Van der Waals'! equation indicates the form of an eguili-

brium or fog zone in a field of pressure, volume, and



temperature, An evaluation of the constants involved
fixes the position of the eguilibrium zone,

The purposge of this investigation is to show from
a consideration of the Van der Waal eguation that fog
cen form only between narrow limits of pressure and
satureation temperature for any varticular distridbution
of specific humidity,

The zone of fog in a pressure volumne field, also
in a pressure dew point field, has been determined for
the stmospheric conditions appearing over the United States
and Canada,

The solution of the above problem together with a
knowledge of the specifie humidity distribution in the
upper atmosphere will enable the forecaster to determine,
from an examination of the pressure and dew polnt at a

particular gtation, whether or not there is a vossibility

Q

f fog forming, The method described wlll apply to
relatively stable situations and will eliminste fog

forecasts under unfavorable pressure dew point combinations,



Figure 1.
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IX1
THEORY

1. 7The Van der waal HEquation.

Van der Waals! equation is not accurate over a large
range of temperature; but it has the advantage of applying
to both the gaseous and liquid phases of mixtures suech as
air, 48 the egquation applies in the neighborhood of the
fog zone, the result will be sufficlently accurate for
this consideration.

Van der Waals'® aquationg

(P +25)(v-b)= RT

—V-l.
kxpanding in powers of V

3 _ L RT O\~ + &~y - &b =
vi-(b o+ 5 )V o+ % = O

where "a" and "b" are constants, The term a/v® is added

to the pressure to compensate for the diminution in the
pressure of a real gas due to the attractions of the mol-
ecules for one another, and the constant "b*" is subtracted
from the volume to take account of the 8pace actually
filled by the molecules, P is the pressure term, ¥V is the
volume occupied by the gas, T is the temperature of the
ges in absolute units, R is the universal gas constant,

1t is seen that the equation is a cubic in V, The critical
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point is thet »oint where nressure and temperasture are
such 25 to meke the three roots egqual., sbove the critical

polnt the equation has only one real root; below, it has

LZrnanding the binomial relation between Volume and
the Speecific Volurme of the eritical point we have
(V=-VeY = VI-3Ve VT 43V -3V o
thich, when conpared with the expanded form of the Van der

Waal equation enables an evaluation of the constants,

- 2 o Me R = ¢ P W
@-3\/(: )Dc_ B‘ 3 —//I'_:

This fixes the constants in terms of quantities which may
be determined experimentally,

Tigure 1, represents Van der Waals' equation graphice
ally with the fog or eguilibrium zone defined for a
particular value of specific humidity. The isotherms
have been sketched in neer the region of the critical
point "e®, For pure water vanor, "c¢" occurs at a temper=
ature of 33.8 degrees Centigrade, and a pressure of
14,0 atmospheres.4 For, a mixture of air and water vapor
the eritical point is different. The liquid line is
represented by "he" and the saturated vapor line by "ae®,

Only inside the curve "abe” may the liguid and vapor
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ey < 2 ———- ~ y - 2 o pwwa i &y R Jn 2
exist teopgether in egullibrinm, %his rerion

(J'

8 the Tog
zmone in the fleld of vressure nnd volume,

The portion of the isotherm extending from "m"™ to "n"
represents supersaturation; thet Trom "n" to "g", 2 region
of instsbility. These regions will not
detail; but the theoreticel posaibility of these stotes
should be borne in mind, It aprears that the nresence

o

of condensatlion nuclel destroys these zone: and makes
fog Tormatlon possible

Van der Weals' eguatlion may be reduced to an expression
which is independent of the characteristics of the partiecus
lar substance under conasideration. The problem will not

be attrcked from thisz point of view, 4 determination of

the saturstion -one for the free etmosphere will be made,

ure Saturation Temperasture Curve.

It will be noted in figure 1. that the point where
an isotherm erosses the satuvetion vspor line corresponds
to & particular pressure and volume, The temperature of
this saturetion point is anslogous to the dew point., I
is evident that a particular dew point, or saturction
teuperature, corresponds to a particular saturstion presse
ure; end that saturetion will not take place Tor this

temperature at p»ressures other than the saturation pressure,
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Figure 2.
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In figure 2., pressure is plotted against saturae
tion temperature, The fizure is constructed from the
Van der Waal diagram, and shows the saturation or fog
zone to be a very narrow line when plotted in these
coordinates, Figure 2, shows an increase in saturation
temperature with an inerease in pressure. This condition
holds for any adiabatic process.

Pigure 2, shows also that the temperature of the
atnosphere can become a saturation temperature only
for a particular value of pressure, Variations in the
position of the saturation curve have been included
implicitly in figures 1., and 2., It is necessary to
investimate the Telation between volume and specific
humidity in order to determine the shape and position of
the curves,

It is readily seen why temperature and dew point
may approach each other at times withoul restricting the
visibilityy and at other times causing fog or drizzle,
In the first case, any point to the right of the sat-
~uration line in figure 1, will not have a visibility
" restriction as no condensation can occur, If the presw
sure does not correspond to the pressure of saturation,
the temperature may approach the saturation femperature

isotherm outside the fog zone and no fog will form.



fud
(&)

¢his correapond:s to a point loos

m

ted to the right of
the curve in figure 2,

The second case nceurs within the fog zone in fig-
ure l,, or on the curve in figure 2. A point so located

will be found to produce fog under normal atmospheric

tase number Lhree corresponds to a position located
yell within the saturation dome, or even in the liquid

region of Tipure 1. In figure 2, such a point would be
located to the left of the curve and a drizzle would
result,

Mo complete conclusion can be drawn immediately
from this analysis as other atmospheric factors enter
which tend to change the idealived saturatipn dome and
the curve which has been derived from it, The following
generalization can be made,

1. \ fog zone exists in a pressure, volume, end

temperasture field,

2. Péints orn either side of the fog zone permit
the temperature =snd dew voint to become coin-
cident without the formation of fog.

Having reduced the fog zone to a linear function

in a field of pressure and szturation temperature, it

is next necessary to determine whether or not the zone
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is conservative in the atmospherse,

3. Dependence on Specific Humidity.

The volume occupied by a mixture of water vapor
and air, in addition to being a function of pressure
and temperature, depends on the specific humidity,.

This is shown clearly by the following equation which

is taken from Brunt.5
% = ,B_D._—\—(\—-\’\W)
P

The variation of volume with specific humidity
is reflected in figure 1, by a shift in position of
the equilibrium dome., An increase in specific hunlidity
shifts the gaturation dome to the right; where-as a
decrease shifts it to the left, This in turn displaces.
the saturation curve in figure 2, In this case, an
increase in specific humidity decreases the pressure
of saturation for a fixed temperature., This lowers
the curve, A decrease in specific hunidity raises the

curve in figure 2.

4., The Variation of Specific Humidity in the Atmosphere,
If there were no variation of specific humidity
with altitude or geographical position in the Larth's

atmosphere, the problem of fog formation would simplify,
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It would be necessary only o know the value of the
specific hunidity to determine the location of the fog
zone in the pressure volume field, The formatlion of

fog would then be determined by whether or not any point
in the field lay within the equilibrium zone,

In the atmosphere it is found that a variati on of
specific humidity with altitude as well as position on
the Eartht's surface occurs, This complicates the problem
b producing a difTerent location of the equilibrium
zone for each value of specific humidity. BRBach specifie
huwnidity introduces a new set of constants in Van der Waalst
equation,

The distribution of specific humidity in the atmos-
phere is a prcblem which has not been solved completely.
The complete solution of the fog problem may have to
wait until such an investigation can be carried out
fully unless a method can be found which will eliminate
the exact distribution function.

A distribution of specific humidity within an air
mass nay be determined empirically from upper air soundings,
If such soundings are made during fog conditions, the
distribution of specific humidity most favorable for
fog formation may be determined, The optimunw conditions

are likely to be reproduced in air messes which have
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Figure 3,
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recurring trajectories. The periodic outbreak of the
polar Canadian air mess is a good example, If the
optimum conditions of fog formation can once bhe
recognized, it is possible to recognize them agai
under 8inmilar circumstances and make a prediction
whieh is accurate,
5, Modification of the Fog Zone within an Air Mass.
Any system in which the specific humidity varies
may be described by a pressure saturation temperature
diagram. It was seen in section 3 that a variation
of gspecific humidity shifted the position of the satue
ration curve within the field, In such a gysten of
varying specific humidity, a family of curves exists
as indicated in figure 3. For a particular pressure,
each curve of the fanmily is intersected by a different
saturation temperature, The points of intersection of
the curves are determined by the solution of the following

uations
°q ’ P: J—('}(}%IZ):CQ\'WT‘

W = J(—LX/ O_SI Z)

The solution of the above simultaneous equations form
a curve which is continuous, For pressure variation
within an air mass, it is necessary to indicate the

intersection peints formed by the following curves,
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The curves intersect and their solubion is a continu~
ous curve in the pressure saturation tesperature field,

P= fCx 4, %)

w = [ (x4, Z/
The curve resulting from the intersection of the sbove
curves is the true fog zone, If the functional
relationship between the variables could be determined
for a partiecular air mass, the problem of condensation
within the air mass would be completely solved., Con-
densation can oeccur only at the points of intersection
of the two curves, The temperature of condensation can
be read divectly from the abscissa ol figure 4,, lHaving
located the most probable points of condensation within
the air mass, the problem then is ﬁu determine whether
or not the temperature will reach the saturation temper-
ature at these points., This can be done from a knowledge
of the'diurnal variation of temperature witihin the air
mass.

The vertical distribution of specific humidity
within the alir msss 1s very important. Due to the
motions of the air within the mass, stratification
occurs which leads to irregularity in the condensation
pattern, It is expected that the position of the

satration curve will be different for different air
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masses, 1t is also possible to have different szatur-
ation curves in the same alr mass. If one part of the
air mass has had a different trajectory than the rest
of the mass this is true, If the trajectory of the
erntire air mass has been over a uniform surface, the
distribution of specificec humidity within the mass will
be a continuous function, The saturation or fog zone
will be a continuous function also and may be determined
from upper air soundings and surface data,

The dependence of ground fog upon pressure and
the form of the saturation curve found from a consider-
ation of Van der Waals', shows that pressure in the
zones of fog must lie within very narrow linits,
Optimum pressure conditions may be reached in air masses
as they move about. These critical values of pressure
will be determined by the specific humidlty distribution

within the air mass,
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METHOD

As an experimental check on the foregoing consider-
ations, the daily synoptic weasther charts were consulted
in an affort to determine the'limiting values of pressure
and dew point Tor fog formation. Stetions at which
fog occurred were examined., All stations at which tempere
ature and dew point were coincident were tsbulated along
with the weather conditions prevailing 2t the time of
observation.

Fogs existing in relatively high pressure areas
were investigated as thev include the most uniform and
the widest variastion of specific humidity and temperature.

As nearly all stations are at different altitudes,
it was necessary wo convert the rediced pressures to
the actual pressure at each station. Reduced pressures
were plotted against ssturation temperature in an eifort
to obtain a result which is usable., Table I. includes
station pressure, reduced pressure, and saturation temper-

ature occurring at stations within the polar Canadian

290

air mass.
The station pressure was found by the use of the
adiabatic chart although conversion tables are easier

t0 use,
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Table 1. includes the actual pressure existing at

the stations during fog conditions.
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Figure 4., is plotted from the data in table 1.
and chows the Tog wone in terms of pressure and satur-
ation temperature. The zone of red shading is the
fog zone in terus of station pressure. The region of
green shading is the fog zone in terms of reduced
pressure, Both regions are continuous and identical
excent for a shift along the nressure axis. The curves
tend to converge in the positive region of temperature,
This is due to, the fact that the stations in this
rezgion were at low elevations. It is significant that
a plot of the reduced pressure does not destroy the fog
gone hut merely shifts it in the pressure field, This
indicates that reduced pressures may be used in a deter-

4

mination of the fog zone in the pressure saturation

[ty

temperature field.

Ref@uced pressures were used in this investigation
in an effort to obtain a result which would make use of
the pressures Tound on the weather chart, This facili-
tates Torecasting as 1t clrcunvents the calculation of

station pressure from reduced pressure and seves tinme
in making the forecast. This procedure no doubt leads
to discrepancies, but the results are guite consistent
and warrant the neglect of rigor for more practical

nethods.
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Table 2. includes data taken from the polar Canadian
air mass in spring. The fog region is rather extensive

and figure 5. shows a definite fog zone.
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Table 3, includes data taken from various regions
of North America. The conditions under which fog formed
varied greatly, but figure 6. shows a rather definite zone

of fog formation.
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Table 4. also is taken from the polar Canadian air
mass. Fog extended into the gulf states and the air mass
in this region could be called returning polar Canadian.

Again, figure 7. shows a definite fog zone.
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1.

The Graphical Form of

the Fog Zone in the rolar

Canadian nir Mass

»

Figure 8.

18

8 composite of data included in

tables 2, &, and 4, This figure was constructed from
data found on different days and at different places

within the polar

Canadian air mass., 4 further check

of the values of pressure asnd dew point Iavorable to
fog formation was made Tor a great meny cases. Lt was
found that the fog zone shaded in green in fig.re 8,

was valid in nearly

lies to either side

at the station.

every case, I1f the point in guestion

of the fog zone, no fog will fomm

If the pressure and dew point lie above

the fog mone, there will be no fog althougli the temperature
and dew point approach each cther. The points plotted in
green in figure 8, show this condition. Clear skles

should he forecast for such a condition, If the pressure
and temperature colnt lies below the Tog zone in Iigure 8.,

fog will not form:

is showm by the

point lies within the zone of fog

of fog will very

points

but precipltation nay be expected. This

¥

H
o]

red in figure 8. I1f the

e

e e
otbed

in figure 8., a prediction

likelr verify.
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2. aApplication to the Synoptic sSituation.

On March J, 1341 and april 9, 194l, a forecast
of Tog was made Tor the great plains area of the .nited
States This forecast was based upon the expected pressures
and dew poeints belng locabtedn within the fog gzone of Ligure 8,

The day the forecast was made no fog existed in the rolar

Canadian air mass. ‘tne following day, the fog area was

general and wi.e spread. The pressures and dew points of
the stations having vizibility restrictions were within

the critical wvalues indicated in figure 8,

another case of successful forecasting by tne use of
figure 8, is that of seattle, Washington on lLiarch 2%, 1941,
A high pressure cell was moving toward seattle Irom the
West, A Torecast of clear was made with the expectation
that the pressure would be grester than 1028 millibars at
map time, The pressure reasched 1029,1 millibars and no
fog appeared at sSeabtle., 4As the high passed over seattle,
fog was Torecast w.en the pressure becane less than 1028
millibars. On klarch 285, tie pressure at .ealbtle was L027,.8
millibars and the dew point ¥7 degrees ¥. Fog verified.
fio fog was predicted for Liarch 26, and the pressure dropped

o 1l0l12. liibvars with a dew polnt cf 47 degrees.
it is sigpiiicant that figure 8., which was developed

from fog conditio:rs in the polar Canadian air mass, should



apply to conditions of fog formation at seattle.
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Table B,

of [18/4er
Statiown PPP T T70 axpp v/ W e W/
14y Vulvth oy 43 w3 V6 o o = ,?:_
7571 Mewnwdsia  SIY 47 47 Vi 0 - o 7
LR Spaurheid O Gu o6 VA \ ~&/ o) o % e
i Hovouw oSrE Ha w1 V= o O o p
56 7 Valevdlue O&3° 3% 3w %% . 1550 5 =
57 Star Ciby O3es Ik g N-py K goo . H
Jua Pesmanes o5 a3 Ty L o & 1 =
957 Dedgetity 003 W9 v viia o o 2 \=
’ /
'V/ 7y

95 Ortew Bay £3% & 319 ey ¢ o .}- ',:
bso "I;/dw-/ﬁ!( 1%l af f “f / Ve o 23 _, =
A3 Ch:c aGA 15 & & o 3 vt 16 2 foe 5

SH G Desmweames Iy ~f & o - L~ 5 o 4 [t

Table S, includes data taken from fog conditions
existing within a eyeclone,



Frefrontal TFeg.
Prefrontal fog which is found at low values of
pressure in cyclones is instruetive. In most cases
it is necessary for the tempersture to reach the dew
wolnt et the ground in order that a fog »ay form. The
fog =mone as outlincdy in figure 8, is still cantinuous,
and is loecated within a restricted pressure and temp-~
erasture range. Unstable conditions existing within
the cvclone may caute the gpecifie humidiity to va y
grestly, This will ceuse the zone in figure 8. to
becone quite thick and poorly defined,

In the c¢yclone, temperature drons dque to nocturnal
vooling are restricted bv extensive cloud decks agavthe
diurnsl variation of temperature is smell. Togs have
been knovm to form beneath such -cloud decks and are

accompanied by substantial drops in pressure, any
pressure Arop is accompanied by an adiabatic expansion
and ocooling. This tempersture change is small, belng of
the order »f one degree O, for every 10 millibesrs change
of pressure, The combined effect of radiative ccoling
may be sufficient to bring the temperature to the sature
ation point at the ground, Prefrontal rain is another
factor which tends to produce fog. The efrtect of the

s to produce greater values of specific humidity

b

rain

near the ground,
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I

CONCLUION

The investigation of the »roblem of fog formation
was made from the fundonental ides of a corrected equa-
tion of stete, Van der Wuals' ecustion was assumed to
apply to a mixture of water vapor and stmospheric gases,
A8 the pressure and soturation tenperature were conserw
vative within the ecuilibrium dome of the Van der Waal
disgram, it was thought that this dome could be reduced
to & line by changing the coordinates from pressure and
volume 4o prescsure and saturation temperature.

It was found that e definite zone within a preasure
gaturation temperature field was necces.ary to nroduce
Tog, and the location of this narrow zone was attempted
for atmospheric conditions,

The definite zone of pressure and dew point exists
and was found %o be condusive to fog formation in high
pressure cells, The limiting values of pressure and
saturation have been determined in figure 8,

It was also found that prefrontal fog could be
formed from a drop in nresaure and the accompanylng adiae

vatic expvansion and cooling throushoudt the atmosvhere,
3 & £ £



The fop zone Tound in figure 8, arplies to nrefrontal
fog, but the instability conditions within the cycloune
causes a wide variation of specific huaidity. This
variation of specific humidity ceuses the fog zone to
become poorly delined,

18 a general conclusion, it may be stated that

byoo

for the production ¢f a radiative fog, pressure and
dew point mst be within certein critical linmits hese
limits are determined in figure 8, The specific hunidity

5

distribution nust be continuous,., The surisce wind must

{0

be below 10 miles per hour to prevent turbulence and
the destruction of the tewperature inversion and a

lowering of the specific humidity near the jground,

Further Problems Which May Be Developed.
Theoretically, the fog =one in a pressure saturation
temperature Tield should be a line, The finite width
? the zone in Tigure 8., may be due to the hygrosccpic
ropervies of the nuclel neéessary for fog Tormation.
A neasure of the width of the fog zone may be used as

»

a measure of the hvgroscoulc vroperties of these nuclel.
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