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Fioure 4. World-wide average surface temperatures in July. In the Northern Hemisphere, continents generally are
warmer than oceanic areas at corresponding latitudes. The reverse is true in the

Southern Hemisphere, but the contrast
is not so evident because of the sparcity of land surfaces.
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Fiouke 5. World-wide average surface temperatures in January when the Northern Hemisphere is in the cold season and
the Southern Hemisphere is warm. Note that in the Northern Hemisphere, continents are colder than o canic areas at
corresponding latitudes, and in the Southern Hemisphere continents are warmer than oceans.




Altimeter Setting

Since the altitude scale is adjustable, you can set
the altimeter to read true altitude at some specified
height. Takeoff and landing are the most critical
phases of flight; thercfore, airport elevation is the
most desirable altitude for a true reading of the
altimeter. Altimeter setting is the value to which
the scale of the pressure altimeter is set so the al-
timeter indicates true altitude at field elevation.

In order to ensure that your altimeter reading is
compatible with altimeter readings of other aircraft
in your vicinity, keep your altimeter setting current.
Adjust it frequently in flight to the alt' eter set-
ting reported by the nearest tower or weather re-
porting station. Figurc 15 shows the trouble you
can encounter if you are lax in adjusting your al-
timeter in flight. Note that as you fly from high
pressure to low pressure, you are lower than your
altimeter indicates.

Figure 16 shows that as you fly from warm to cold
air, your altimeter reads too high—you are lower
than your altimeter indicates. Over fliut terrain this
lower than true reading is nu great problem; other
aircraft in the vicinity also are flying indicated

THAN YOUR ALTIMETER

When Pressure

rather than true altitude, and your altimeter read-
ings are compatible. If flying in cold weather over
mountainous areas, however, you must take this dif-
ference between indicated and true altitude into
account. You must know that your true altitude
assures clearance of terrain, so you compute a cor-
rection to indicated altitude.

Corrected (Approximately True) Altitude

If it were possible for a pilot always to determine
mean temperature of the column of air between
the aircraft and the surface, flight computers would
be designed to use this mecan temperature in com-
puting true altitude. However, the only guide a
pilot has to temperature below him is free air
temperature at his altitue.. Therefore, the flight
computer uses outside air temperature to correct
indicated altitude to approximate true altitude,
Corrected altitude is indicated altitude corrected
for the temperature of the air column below the
aircraft, the correction being based on the esti-
mated departure of the cxisting temperature from
“tandard atm--pheric temperature. It is a close
approximation to true altitude and is labeled true
altitude on flight computers. It is close enough to

. \\ |/ /,
LOWERS o \f e
Evoue— YOU ARE LOWER - ——
— - ~

998mb

29.84”
(1010.5mb)

INDICATES

e 29.96"
ST (1U14,6mb)

Figurk 15, When flying from high pressure to lower pressure without adjusting your altimeter, you are losing true altitude,
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Fiovre 24,

Mean world-wide surface pressure distribution in Janonary, In this season, the pattern in Ggure 23 is reversed.

In the cool Northern Hemispheie, cold continental arcas are predominantly arcas of high pressure while warm occans
tend to be low pressure areas. In the warin Sonthern Hemisphere, land areas tend to have low pressure; and oceans, high
pressure, The subtrapical hizh pressure belts are evident in both hemispheres. Note that the pressure belts shift southward
in January amd northward in July with the shift in the zone of maximum heating.

areas of low pressure and the relatively cool oceans,
high pressure. In winter, the reverse is true—high
pressure over the cold continents and low pressure
over the relatively warm oceans. Figures 23 and 24
show this scasonal pressure reversal. The same pres-
sure variations oecur in the warm and cold seasons
of the Southern Hemisphere, although the effect is
not as pronounced because of the much larger
water areas of the Southern Hemisphere.

Cold outhreaks are strongest in the cold season
and are predominantly from cold continental areas.
Summer outbreaks are weaker and nuac likely to
originate from cool water surfaces. Since these out-
breaks are masses of cool, dense air, they character-
istically are high pressure areas.

As the air tries to blow outward from the high
pressure, it is deflected to the right by the Coriolis
force. Thus, the wind around a high blows clock-
wise. The high pressure with its associated wind
system is an anticyclone.

The storms that develop between high pressure
systems are characterized by low pressure. As winds
try to blow inward {oward the center of low pres-
sure, they also are deflected to the right. Thus, the

wind around a low is counterclockwise. The low
pressure and its wind svstemis o eyclone. Figure
26 shows winds blowing paradlel to isobars (con-
tours on upper level chas). The winds are clock-
wise around highs and counterclockwise around
lows.

The high pressure belt at about 307 north Iau-
tude forces air outward at the surface to the north
and to the south. The northbound air beecomes en-
trained into the midiatitude stonns, The southward
moving air is again deflected by the Coriolis foree
becoming  the well-known  subtropical  northeast
trade winds, In nidlatitudes, high level winds are
predominantly from the west and are known as the
prevailing westerlies. Polar easterlies dominate low-
level circulation north of aboat 60° latitude.

These three major wind belts are shown in -
ure 25, Northeasterly trade winds carry tropical
storins from east to west. The prevailing westerlies
drive midlatitude storms generally from west to
cast. Few major storm systems develop in the comn-
paratively small Arctic region; the chief influence
of the polar easterlies is their contribution to the
development of midlatitude storms.
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MAXIMUM POSSIBLE WATER VAPOR : . ACTUAL WATER VAPOR

RELATIVE HUMIDITY AND DEW POINT

Ficewe 330 Relative humidity depends on both temperature and water vapor. In this figure, wites vipor is constant but
temperature varies. On the left, relative bumidity is 50%; the warmer air coold hold twice as nch witer vapor as is
actually present. As the air cools, center and right, relative huniidity increases. As the air cools to 37° F, its capacity (o
hold water vapor is veduced to the amount actually present. Relative hunaidity is 10097, and the air is now “saturated.”
Note that at 1007 humidity, temperature and dew point are the same. The air cooled o saturation, i.e., it cooled o
the dew point.

Sometimes the spread at ground level may be ers of precipitation trailing beneath clouds hut
quite lange, yet at higher altitudes the air s sat- evaporating hefore reaching the ground. Qur never
urated and clouds form. Some rain may reach the  ending weather cycle involves a continual reversible
ground or it may evaporate as it falls into the drier - change of water fiom one state to another. Lets
air. Figure 34 s a photograph of “virga”--stream- take a closer look at change of state,

CHANGE OF STATE

Evaporation, condensation, sublimation, frecz- vapor. Condensation is the reverse process. Subli-
ing, and melting are changes of state. Evaporation mation is the changing of ice directly to water
is the changing of liquid water to invisible water  vapor, or water vapor to ice, bypassing the liquid
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Ficure 42, Stability related to temperatures aloft and adiabatic cooling. In cach situation, the haltoon is filled at sca level
with air at 31° €, carried manually to 5,000 feet, and released. In cach case, air in the halloon expands and cools 10 16° C
{at the dry adiabatic rate of 3% 0 per 1,000 feet). But, the temperature of the surrounding air oloft in each situation is
different. The balloon on the left will rise. Fven though it cooled adiabatically, the balloon remains warmer and lighter
than the surrounding cold air; when released, it will continue upward spontancously. ‘The air is unstable; it favors vertical
motion. In the center, the surrounding air is warmer. The cold balloon will sink. It resists our forced ifting and cannot
rise spontancously. ‘The air is stable it resists upward motion, On the right, surtounding air and the halloon are at the
same temperature. '} he balloon remains at rest since no density difference exists to displace it vertically. The air is neatral-
ly stable, i.e., it neither favors nor resists vertical motion. A mass of air in which the wemperature decreases rapidly with
height favors instability ; but, air tends to be stable if the temperature changes little or not at all with altitude,

CLOUDS—STABLE OR UNSTABLE?

Chapter 5 states that when air is cooling and first
becomes saturated, condensation or
begins to form clouds. Chapter 7 explains cloud
types and their significance as “signposts in the
sky.” Whether the air is stable or unstable within
a layer largely determines cloud structure.

sublimation

Stratiform Clouds

Since stable air resists convection, clouds in stable
air form in horizontal, sheet-like layers or “strata”
Thus, within a stable layer, clouds are stratiform,
Adiabatic cooling may be by upslope flow as illus-
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trated in figure 43; by lifting over col '}, more dense
aiv; or by converging winds, Cooling by an under-
lying cold surface is a stabiliziog process and may
produce fog. I clouds are w remain stratifornm, the
layer must remain stable after condensation occurs.

Cumuliform Clouds

Unstable air favers convection. A “cuinulus”
cloud, meaning “heap,” fornms in a convective up-
draft and builds upward, also shown in figure 43,
T'hus, within an wnstable layer, clouds are cumuli-
form; and the vertical extent of the cloud depends
on the depth of the unstable Layer,



Ficure 52. NIMBOSTRATUS. Nimbostratus is a gray or dark massive cloud laver, ditfused by more or less continuons
rain, snow, or ice pellets. This type is classified as a middle cloud although it may merge into very fow stratus or steate-

cumulus. Very little turbulence, but can pose a serious icing problem if temperatures ane near or helow frecang.
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Ficure 53. STRATUS. Swratus is a gray, uniform, sheet-like cloud with relatively low bases. When associated with fog
or precipitation, the combination can become troublesome for visual flying, Little or no turbulence, but temperatures
ncar or below freczing can create hazardous icing conditions.
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Ficure 62, The life cycle of a frontal wav



Chapter 9
TURBULENCE

Everyone who flies encounters nnhulence at
some time or other. A turbulent atiosphere is one
in which air currents vary greatly over short dis-
tances, ‘These currents range from rather mild
eddies to strong currents of relatively large dimen-
sions. As an aircraft moves through these currents,
it undergoes changing accelerations which jostle it
from its smooth flight path. "This jostling is turbue
lence. Turbulence ranges from bumpiness which
can annoy crew and passengers to severe jolts which
can structurally damage the aircraft or injure its
passengers,

Aircralt reaction to turbulence varies with the
difference in windspeed in adjacent currents, size
of the aircraft, wing loading, airspeed, and aireraft
attitude. When an aircraft travels rapidly from one
current 10 another, it undergoes abrupt changes in
acceleration. Obviously, if the aireruft moved more
slowly, the changes in acceleration would be more
gradual, ‘The fint vule in flying turbulence is to
reduce aitspeed. Your aireraflt manual most likely
bists recommended airspeed for penetrating tur-
bulence.

Knowing where to expect tuthulence helps a
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Wake turbuler~e wing tip vortices developing an aircraft breaks gronnd. Thee vortices develop when the

aireraft is rotated into a flying attitude and the wings begin developing lift

These vortices spread downward and ontwand
from the flight path They also diift with the wind.
Stength of the vortices is proportional 1o the
weight of the Gareraft as well as other factors,
Thereforr wake turbulence is maore intense behind
large, transport category aireraft than hehind small
aircraft, Generally, it is a problem only when fol-
lowing the larger aireraft.

The turbulence persists several minutes and may
lineer after the aireraft 15 out of sicht. At con-.
trolled airports, the controller generally warns pi-
lots in the vicinity of possible wake turbulence.
When left to your own resources, you could use a
few pointers. NMost jets when taking off 1ift the nose
wheel about midpoint in the takeolT reoll: therefore,
vortices begin about the middle of the takeofT roll.
Vortices behind  propeller areraft begin only a
short distance behind lift-olT. Following a landine
of either type of aireraft, vortices end at about the
point where the nose wheel touches down. Avoid
flving through these vortices. More  spedifically,
when using the same runway as a heavier aireraft:

(1 if fanding behind anothier aireraft, keep
your approach above his approach and Leep your
touchdown heyond the point where his nose wheel
touched the runway (ligure 88 (A)):

(23 if landing behind a departing aireraft,
land only if you can eomplete your landing roll

belfome reaching the midpoint of his takeofl roll
Chieure 88 B ‘

ol deparuing behind another departing
aircraflt, take off only if vou can become aithorne
before reaching the midpoint of his . keofT roll and
only if vou can climb fast enough. o stay above his
Hicht path tieare 88 (C) v : and

4 if departineg behind a landing airerafy,
don’t unless vour can taxi onto the tunway beyond
the point at which his nose wheel touched down
and have suflicient runway left for safe takeofl
figure 88 1)y,

If parallel runwians are aveilable and the heavier
atreraft takes off with a croswind on the dowr.
wind runway, you may safely use the upwind run.
way, Never land or take off downwind {rom the
heavier aireraft. When using a tunway ~rossing his
runway, your may safely wse the ypawind pottion of
your runway. You may ctoa bolind o departing
aircraft behind the midpoirt of his takeofl roll,
You may cross ahead of a landing aireraft ahead
of the point at which his nose wheel wuches down,
1f none of these procedures is possible, wait 5 win-
utes or so for the vontices o dissipate or to blow
offl the runway.

The foregoing procedures are elementary, "The
problem of wake turthulence is more operational
than meteorological. The FAN issues periodic ad-
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Internal pitot tube icing. It renders airspeed indicator unecliable

ICING AND CLOUD TYPES

Baucally, all clonds at subfreczing tempentures
Lave acing potential However, drop size, diop dis-
twbution, and actodviamic efleets of the aneraft
influence oe formation. Tee may not Tonn esven
thouvh the potential exists.

The condiion ment favarable for veny azardons
foane s the presence of ooy Lges saperconled
water drops Converselv, an equal or lesser nome
Lot of sinaller droplets favors aslower tate of icine.

Stralb water dioplets oceur most often in foe and
losw-level dlondss Dingde or very lieht rain s e
dence of the presence of simall dropein such cloads:
but i many cases thete is no precioitation at all
The trunt common type of wing found i lower.
level steatus louds s rime.

O the other hand, thich extensive  stratihed

cdouds that prduce continuons tan sch as alo.
stratiis and  mimboaratos waaally have an abune
danee of hgud water because of the elatively
Latver diop e and dounber. Sach dloud ssates
0 owinter may sonver thousands of seprare miles aned
present v wepons it conditions for proteacted
thebite Partealarhy e thik stiatibied « louds, cone
tenttations o hgd water nogmally are ereater
swith warmer temgpe catures Thus, hieaviest ieing
sy sl Be fonaned at on shehitly alunve the Trees.
e Jevel when npetatine s never more than a
tews dhirgnes helomy hieesine In |¢I.\1‘| LAY LE 11"\"“.
ronhten wne conditions are puaely found o be
thete than 2000 Lot alune the fieeane level, and
usially are two or three thousand feet thick,

he upsard cnnents i camuliform clonds are
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Fioure 103, The average number of days with thundcrstorms during fall,
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Flovwe 115, Schematic cross section of a thunderstorm. Note areas outside the main clowd where

turbulence may be e countered.

119



may occur in any dry area where loose sand is ex-
_ posed to strong wind.

Blowing snow can be troublesome. Visibility at
ground level often will be near zero and the sky
may become obscured when the particles are raised
to great heights.

Froure 121. Aecrial photograph of blowing dust approach-
ing with a cold front. The dust cloud outlines the leading
surface of the advancing cold air.

PRECIPITATION

Rain, drizzle, and snow are the forms of precip-
itation which most commonly present ceiling and/or
visibility problems. Drizzle or snow restricts vis-
ibility to a greater degree than rain. Drizzle falls in
stable air and, thercfore, often accompanies fog,
haze, or smoke, frequently resulting in extremely
poor visibility, Visibility may be reduced to zero in

heavy snow. Rain seldnm reduces surface visibility
below 1| mile except in brief, heavy showers, but
rain does limit cockpit visibility, When rain streams
over the aircraft windshield, freezes on it, or fogs
over the inside surface, the pilot's visibility to the
outside is greatly reduced.

OBSCURED OR PARTIALLY OBSCURED SKY

To be classified as obscuring phenomena, smoke,
haze, fog, precipitation, or other visibility restrict-
ing phenomena must extend upward from the sur-
face. When the sky is totally hidden by the surface
based phenomena, the ceiling is the vertical visihil-
ity from the ground upward into the obscuration.
If clouds or part of the sky can be secn above the
obscuring phenomena, the condition is defined as
a partial obscuration; a partial obscuration does
not define a ceiling. However, a cloud layer above
a partial obscuration may constitute a ceiling.

An obscured ceiling differs from a cloud ceiling.
With a clond ceiling you nommally can see the
ground and runway once you descend below the
cloud base. However, with an obscured ceiling,

the obscuring phenomena restricts visibility between
your altitude and the ground, and you have re-
stricted slant visibility. Thus, you cannot always
clearly sce the runway or approach lights even after
penetrating the level of the obscuration ceiling as
shown in figure 122,

Partial obscurations also present a visibility prob-
lem for the pilot approaching to land but usually
to a lesser degree than the total obscuration, How-
ever, be especially aware of erratic visibility reduc-
tion in the partial obscuration. Visibility along the
runway or on the approach can instantancously be-
come zero, This abrupt and unexpected reduction
in visibility can be extremely hazardous especially
on touchdown.

IN CLOSING

In your preflight preparation, be aware of or
alert for phenomena that may produce IFR or
marginal VFR flight conditions. Current charts
and special analyses along with forecast and prog-
nostic charts are your best sources of information.

139

You may get your preflight weather from a briefer;
or, you may rely on recorded bricfings; and you
always have your own inflight observations. No
weather observation is more current or more accu-
rate than the one you make through your cockpit
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Frovur 128b.  Infrarcd photograph of the system shown in fignre 1284 The waomer the radiatine sarface, the dbuker the
shade: the cold cirrus appears nearly white, Infrared clearly distingashies the Banded et aroam cnas iom other cins
and lower clouds.
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snow over ice caps and oceanic arcas and mostly as
summer rain over interior areas.

WIND

Strong winds occur more often along the coasts
than clsewhere. The frequency of high winds in
coastal arcas is greatest in fall and winter. Wind
speeds are gencrally light in the continental interior
during the cntire year, but are normally at their
strongest during summer and fall.

AIR MASSES—WINTER

In winter, air masses form over the expanded ice
pack and adjoining snow-covered land areas. These
air masses are characterized by very cold surface
air, very low humidity, and strong low-level tem-
perature inversions, Occasionally, air from unfrozen
ocean arcas flows northward over the Arctic. These
intrusions of moist, cold air account for most of the

infrequent wintertime cloudiness and precipitation
in the Arctic.

AIR MASSES—SUMMER

During the summer, the top layer of the Arctic
permalrost layer melts leaving very moist ground,
and the open water arcas of the Polar Basin in-
crease markedly. Thus, the entire arca becomes
more humid, relatively mild, and semimaritime in
character, The largest amount of cloudiness and
precipitation occurs inland during the summer
months,

FRONTS

Occluded fronts are the rule. Weather conditions
with occluded fronts are much the same in the
Arctic as elsewhere—low clouds, precipitation, poor
visibility, and sudden fog fonmmation. Fronts are
much more frequent over coastal areas than over
the interior.

ARCTIC PECULIARITIES

Several Arctic phenomena are peculiar to that
region. At times, they have a direct bearing on
Arctic flying.

EFFECTS OF TEMPERATURE INVERSION

The intense low-level inversion over the Aretic
during much of the winter causes sound—including
people’s voices—to carry over extremely long dis-
tances. Light rays are bent as they pass at low an-
gles through the inversion. This bending creates an
effect known as looming—a form of mirage that
causes objects beyond the horizon to appear above
the horizon. Mirages distorting the shape of the
sun, moor, and other objects are common with
these low level inversions.

AURORA BOREALIS

In theory, certain energy particles from the sun
strike the Earth's magnetic field and are carried
along the lines of force where tirey tend to lower
and converge near the geomnagnetic poles, The en-
ergy particles then pass through -arefied gases of
the outer atmosphere, illuminating them in much
the same way as an electrical charge illuminates
ncon gas in neon signs.

The Aurora Borealis takes place at high altitudes
above the Earth's surface and thus has been ob-
served as far south as Florida, However, the highest
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frequency of observations is over the northern
United States and northward. Displays of aurora
vary from a fain* glow to an illumination of the
Farth's surface equal to a full moon. They fre-
quently change shape and form and are also called
dancing lights or northern lights,

LIGHT REFLECTION BY
SNOW-COVERED SURFACES

Much more light is reflected by snow-covered
surfaces than by darker surfaces. Snow ofien re-
flects Arctic sunlight sufficiently to blot out shad-
ows, thus markedly decreasing the contrast between
objects. Dark distant mountains may be easily rec-
ognized, but a crevasse normally directly in view
may be undetected due to lack of contrasts.

LIGHT FROM CELESTIAL BODIES

IMlumination from the moon and stars is much
more intense in the Arctic than in lower latitudes.
Pilots have found that light from a half-moon over
a snow-covered field may be sufficient for landing.
Even illumination from the stars creates visibility
far beyond that found elsewhere. Only under heavy
overcast skies does the night darkness in the Arctic
begin to approach the degree of darkness in lower
latitudes.
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Ficure 140. A shear line and an induced trough caused by a polar high pushing into the subtropics.

and sometimes dense cirrus and some convective
and clear air turbulence often develop.

Troughs and lows aloft produce considerable
amounts of rainfall in the Tropics, especially over
land areas where mountains and surface heating
lift air to saturation. Low pressure systens aloft
contribute significantly to the record 460 inches
average annual rainfall on Mt. Waialeale on
Kauai, Hawaii. Other mountainous areas of the
Tropics are also among the wettest spots on earth,

TROPICAL WAVE

Tropical waves (also called easterly waves) are
common tropical weather disturbances, normally
occurring in the trade wind belt. In the Northern
Hemisphere, they usually develop in the southeast-

ern perimeter of the subtropical high pressure sys-
tems. They travel from east to west around the
southern fringes of these highs in the prevailing
easterly circulation of the Tropics. Surface winds
in advance of a wave are somewhat more northerly
than the usual trade wind direction. As the wave
approaches, as shown in figure 142, pressure falls;
as it passes, surface wind shifts to the east-southeast
or southeast. The typical wave is preceded by very
good weather but followed by extensive cloudiness,
as shown in figure 143, and often by rain and
thunderstorms. The weather activity is roughly in
a north-south line.

Tropical waves occur in all seasons, but are more
frequent and stronger during summer and carly
fall. Pacific waves frequently affect Hawaii; Atlan-
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Fioure 148,  Using surface cust and smoke movement as indications of a thermal. When vou have sighted an area which

you think will heat rapidly (the red area), look for dust or smoke movement at the surface as an indicator of surface wind.
Converging dust or smoke streamers (left) enhance the probability of a thermal. Diverging streamers reduce the fikeli-

hood of a thermal.

tering a dust devil: “...at around 500 feet; the
pilot turns towards the dust devil and cuts his
speed as he approaches it to the minimum con-
sistent with the control of the glider. As he nears
the whir'ing column of sand he makes a circle on
the outside of the dust devil against the direction
of rotation, care being taken to give it a wider
berth on the downwind side. In light of the vari-
ometer reading on the initial circle, closer contact

is made with the column or a hasty retreat is beat
to a safer orbit.”

Fioure 149, Horizontal cross section of a dust devil ro-
tating clockwise. If the aircraft approaches the dust devil
with the direction of rotation as on the left, increasing
tailwind reduces airspeed and may result in loss of altitude
or even a stall. When the pilot regains equilibrium, his
circling speed is the sum of his airspeed and the tangential
speed of the vortex; his radius of turn may be too great
to remain in the thermal. When approaching against the
rotation, the aircraft gains airspeed; circling speed is
slowed as the tangential speed of the vortex is subtracted
from airspeed. The pilot has much more freedom and
latitude for maneuvering. At the center is a core provid-
ing little or no lift. Immediately surrounding the core is a
turbulent wall,
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pseudo-adiabatic chart. If you become familiar
with this chart, you can better grasp the meanings
of some of these forecast parameters; and you may
try a little forecasting on your own,

The Pseudo-Adiabatic Chart

The pseudo-adiabatic chart is used to graphically
compute adiabatic changes in vertically moving air
and to determine stability. It has five scts of lines
shown in figure 160. These lines are:

1. Pressure in millibars (horizontal lines},
2. Temperature in degrees Celsius (vertical
lines),

3. Dry adiabats {sloping black lines),

4. Lincs of constant water vapor or mixing
ratic® (solid red lines), and
5. Moist adiabats (dashed red lines).
The chart also has an altitude scale in thousands
of feet along the right margin and a Fahrenheit
temperature scale across the bottom.

You might like to get one of these charts from a
National Weather Service Office. The chart used in
actual practice has a much finer grid than the one
shown in figure 160. You can cover the chart with
acetate and check examples given here along with
others you can develop yourself. This procedure can
greatly enhance your feel for processes occurring
in a vertically moving atmosphere.

*Ratio of water vapor to dry air.
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Fioure 160. The Pscudo-Adiabatic Chart. orizontal fines are pressure; vertical lines, temperature; sloping lines, dry
adiabats graphing the rate of dry adiabatic cooling, Solid red lines are constant mixing ratio, and dashed red lines are
molst adiabats graphing the saturated rate of cooling, Since red lines apply only to moist adiabatic changes, they are

omitted from subsequent examples,
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that moves inland over the Los Angeles coastal
- plain are two important zones of convergence,
shown in figure 166. Sea breezes of different origin
meet in the convergence zones producing vertical
currents capable of supporting sailplanes. One
convergence line is the “San Fernando Conver-
gence Zone;” a larger scale zone is in the Elsinore
arca, also shown in fign ¢ 166. This convergence
zone apparently generates strong vertical currents
since soaring pilots fly back and forth across the
valley along the linc separating smoky air to the
north from relatively clear air to the south. Alti-
tudes reached depend upon the stability, but usual-
ly fall within the 6,000 feet to 12,000 feet ASL
range for the usual dry thermal type lift. Seaward,
little or no lift is experienced in the sea breeze air
marked by poor visibility.

Cape Cod Peninsuvla

Figure 167 shows converging air between sea
breezes flowing inland from opposite coasts of the
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Cape Cod Peninsula. Later in the development of
the converging sea breezes, the onsct of ¢ nvection
is indicated by cumulus over the peninsula. Sail-
plane pilots flying over this area as well as over
Long Island, New York, have found good lift in
the convergence lines caused by sea breezes blow-
ing inland from both coasts of the narrow land
strips.

Great Lakes Area

Sea breeze fronts have been olscrved along the
shore lines of the Groat Lakes. Weathier satellites
have also photographed this sea breeze Tect on
the western shore of Lake Michigan. It is quite
likely that conditions favorable for soaring occur
at times,
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2000 FT.
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Fiourz 167. Sea breeze convergence zone, Cape Cod, Massachusetts. Sea breezes from opposite coasts
converge over the cape.
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continental polar air—See polar air.
continental tropical air—See tropical air.

contour-—In mecteorology, (1) a line of equal height on a
constant pressure chart; analogous to contours on a re-
lief map; (2) in radar meteorology, a line on a radar
scope of equal echo intensity.,

contouring circuit—On weather radar, a circuit which
displays  multiple contours of echo intensity simulta-
neously on the plan position indicutor or range-height indicator
scope. See contour (2).

contrail—Contraction for condensation trail.

convection —(1) In general, iris motions within a fluid
resulting in transport ar 4 mixing of the properties of
that fluid. (2) In mcteorology, atmospheric motions that
are predominantly vertical, resulting in vertical transport
and mixing of atmospheric propertics; distinguished from
adrection,

convective cloud—See cumuliform.

convective condensation level (.bbreviated CCL)—The
lowest level at which cor densadion will occur as a result
of convection duc to surface heating. When condensation
occurs at this level, the layer between the surface and the
CCL will be thoroughly mixed, temperature lapse rate
will be dry adiabatic, and mixing ratic will be constant.

convective instability—The state of an unsaturated layer
! air, whose lapse rates of temperature and moisture are
such that when lifted adiabatically until the layer be-
come . saturated, convection is spont-...~ous.

conve. gence—The condition that exists when the distri-
bution of winds within a given arca it such that there is
a nct horizontal inflow of air into the area. In conver-
gence at lower levels, the removal of the resulting excess
is accomplished by an upward movement of air; consc-
quently, areas of low-level convergent winds are regions
favorable to the occurrence of clouds and precipitation.
Compare with dicergence.

Coriolis for .e— A deflective force resulting from earth’s ro-
tation; it acts to the right of wind direction in the North-
ctn Hemisphere «nd to the left in the Southerz Hemi-
sphere,

corona—A frismatically colored circle or arcs of a circle
with the sun or moon at its center; coloration is from
bluc inside to red outside (opposite that of a kalo); varies
in size (much smaller) as opposed to the fixed diameter
of the halo; characteristic of clouds coriposed of water
droplets and valuable in differentiating between middle
and cirriform clouds,

corposant—ySer St. Elmo’s Fire.

corrected altitude (approximation of true altitude)—See
altitude.

cumuliform-—A term descriptive of all convective clouds
exhibiting vertical devclopment in contrast to the hori-
zontally extended stratiform types.

cuinulonimbus—A cumuliform cloud type; it is heavy and
dense, with considerable vertical extent in the form of
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massive towers; often with tops in the shape of an anuvil
or massive plume; under the base of cumulonimbus,
which often is very dark, there frequently exists virga,
precipitation and low ragged clouds (scud), cither merged
with it or not; frequently accompanied by lightning,
thunder, and sometimes hail; occasionally produces a
tornado or a waterspout; the ultimate manifestation of
the growth of a cumulus cloud, occasionally extending
well into the stratosphere.

cumulonimbus mamma—A cunulonimbus cloud having

hanging protuberances, like pouches, festoons, or udders,
on the under side of the cloud; usually indicative of
severe turbulence,

cumulus—A cloud in the form of individual detached

domes or towers which are usually dense and well de-
fined ; develops vertically in the form of rising mounds of
which the bulging upper part often resenibles a cauli-
flower; the sunlit parts of these clouds are mostly brilliant
white; their bases are relatively dark and ncarly hori-
zontal.

cumulus fractus—3See fractus.

cyclogenesis—Any development or strengthening of cy-

clonic circulation in the atmosphere.

cyclone—(1) An arca of low atmospheric pressure which

has a closed circulation that is cyclonic, i.c., as viewed
from above, the circulation is counterclockwise in the
Northern Hemisphere, clockwise in the Southern Hemi-
sphere, undefined at the Equator. Because cyclonic circu-
lation and relatively low atmosphieric pressure usually co-
exist, in common practice the terms cyclone and low are
used interchangeably, Also, because cyclones often are
accompanied by inclement (somctimes  destructive)
weather, they arc frequently referred to simply as storms,
(2) Frequently misused to denote a tormado, (3) In the
Indian Ocean, a fropical cyclone of hurricane or typhoon
force,

D

deepening—A decrease in the central pressure of a pres-

surc systcm; usually applied to a low rather than to a
high, although technically, it is acceptable in cither sense.

density—(1) The ratio of the mass of any substance to the

volume it occupies—weight per unit volume. (2) The
ratio of any quantity to the volume or area it occupies,
i.c., population per unit arca, power density.

density altitude—See altitudc.

depression—In meteoroingy, an arca of low pressure; a

low or trough. This is usually applied to a certain stage in
the development of a tropical cyclone, to migratory lows
and troughs, and to uppei-level lows and troughs that
are only weakly devcloped.

dew—Water condensed onto grass and other objects near

the ground, the temperatures of which have fallen below
the initial dew point temperature of the surface air, but
is still above freezing. Compare with frost.

dew point (or dew-point temperature)—The tempera-

ture to which a sample of air must be cooled, while the
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