
ADVECTION—The transport of
an atmospheric variable due to
mass motion by the wind. Usually
the term as used in meteorology
refers only to horizontal transport.

AILERONS—The hinged portion
of the trailing edge of the outer
wing used to bank or roll around
the longitudinal axis.

AIR DENSITY—The mass of air
per unit volume.  

AIRFOIL—The surfaces on a
glider that produce lift.

AIR MASS—A widespread mass
of air having similar characteristics
(e.g., temperature), which usu-
ally helps to identify the source
region of the air. Fronts are dis-
tinct boundaries between air
masses.

AMPLITUDE—In wave motion,
one half the distance between the
wave crest and the wave trough.

ANGLE OF ATTACK—The
angle formed between the relative
wind and the chord line of the
wing.

ANGLE OF INCIDENCE—The
angle between the chord line of
the wing and the longitudinal axis
of the glider. The angle of inci-
dence is built into the glider by the
manufacturer and cannot be
adjusted by the pilot’s movements
of the controls.

ASPECT RATIO—The ratio be-
tween the wing span and the mean
chord of the wing.

BEST GLIDE SPEED (BEST
L/D SPEED)—The airspeed that
results in the least amount of alti-
tude loss over a given distance.
This speed is determined from the
performance polar. The manufac-
turer publishes the best glide (L/D)
airspeed for specified weights and
the resulting glide ratio. For exam-
ple, a glide ratio of 36:1 means
that the glider will lose 1 foot of alti-
tude for every 36 feet of forward
movement in still air at this air-
speed.

CAMBER—The curvature of a
wing when looking at a cross sec-
tion. A wing has upper camber on
its top surface and lower camber
on its bottom surface.

CAP CLOUD—Also called a
foehn cloud. These are clouds
forming on mountain or ridge tops
by cooling of moist air rising on the
upwind side followed by warming
and drying by downdrafts on the
lee side.

CENTERING—Adjusting circles
while thermalling to provide the
greatest average climb.

CENTER OF PRESSURE—
The point along the wing chord line
where lift is considered to be con-
centrated. 

CENTRIFUGAL FORCE—The
apparent force occurring in curvilin-
ear motion acting to deflect objects
outward from the axis of rotation.
For instance, when pulling out of a
dive, it is the force pushing you
down in your seat.

ASYMMETRICAL
AIRFOIL—One in which the upper
camber differs from the lower cam-
ber.
ATMOSPHERIC 
SOUNDING—A measure of
atmo-spheric variables aloft, usu-
ally pressure, temperature, humid-
ity, and wind.

ATMOSPHERIC
STABILITY—Describes a state in
which an air parcel will resist verti-
cal displacement, or once dis-
placed (for instance by flow over a
hill) will tend to return to its original
level.

BAILOUT BOTTLE—Small oxy-
gen cylinder connected to the oxy-
gen mask supplying several
minutes of oxygen. It can be used
in case of primary oxygen system
failure or if an emergency bailout
at high altitude became necessary.

BALLAST—Term used to
describe any system that adds
weight to the glider. Performance
ballast employed in some gliders
increases wing loading using
releasable water in the wings (via
integral tanks or water bags).
This allows faster average cross-
country speeds. Trim ballast is
used to adjust the flying CG, often
necessary for light-weight pilots.
Some gliders also have a small
water ballast tank in the tail for
optimizing flying CG.

BAROGRAPH—Instrument for
recording pressure as a function of
time.  Used by glider pilots to verify
flight performance for badge or
record flights.
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CENTRIPETAL FORCE—The
force in curvilinear motion acting
toward the axis of rotation.  For
instance, when pulling out of a
dive, it is the force that the seat
exerts on the pilot to offset the cen-
trifugal force.

CHORD LINE—An imaginary
straight line drawn from the lead-
ing edge of an airfoil to the trailing
edge.
CLOUD STREETS—Parallel rows
of cumulus clouds.  Each row can be
as short as 10 miles or as long as a
100 miles or more.

COLD SOAKED—Condition of
a self-launch or sustainer engine
making it difficult or impossible to
start in flight due to long-time
exposure to cold temperatures.
Usually occurs after a long soaring
flight at altitudes with cold temper-
atures, e.g., a wave flight.

CONVECTION—Transport and
mixing of an atmospheric variable
due to vertical mass motions (e.g.,
updrafts).

CONVECTIVE CONDENSAT-
ION LEVEL (CCL)—The level at
which cumulus will form from sur-
face-based convection. Under this
level, the air is dry adiabatic, and
the mixing ratio is constant.

CONVENTIONAL TAIL—A
glider design with the horizontal
stabilizer mounted at the bottom of
the vertical stabilizer. 

CONVERGENCE—A net
increase 
in the mass of air over a specified

area due to horizontal wind speed
and/or direction changes. When
convergence occurs in lower lev-
els, it is usually associated with
upward air motions.

CONVERGENCE ZONE—An
area of convergence, sometimes
several miles wide, at other times

sure remain constant, in order to
attain saturation with respect to
water. 

DIHEDRAL—The angle at which
the wings are slanted upward from
the root to the tip.

DIURNAL EFFECTS—A daily
variation (may be in temperature,
moisture, wind, cloud cover, etc.)
especially pertaining to a cycle
completed within a 24-hour period,
and which recurs every 24 hours. 

DOLPHIN FLIGHT—Straight
flight following speed-to-fly theory.
Glides can often be extended and
average cross-country speeds
increased by flying faster in sink and
slower in lift without stopping to cir-
cle.

DOWNBURST—A strong, con-
centrated downdraft, often associ-
ated with a thunderstorm. When
these reach the ground, they
spread out, leading to strong and
even damaging surface winds.

DRAG—The force that resists the
movement of the glider through
the air.

DRY ADIABAT—A line on a ther-
modynamic chart representing a
rate of temperature change at the
dry adiabatic lapse rate.

DRY ADIABATIC LAPSE RATE
(DALR)—The rate of decrease of
temperature with height of unsatu-
rated air lifted adiabatically (not
heat exchange). Numerically the
value is 3°C or 5.4°F per 1,000
feet.

DUST DEVIL—A small vigorous
circulation that can pick up dust or
other debris near the surface to
form a column hundreds or even
thousands of feet deep. At the
ground, winds can be strong
enough to flip an unattended glider
over on its back. Dust devils mark
the location where a thermal is
leaving the ground.

very narrow. These zones often
provide organized lift for many
miles along the convergence
zone, for instance, a sea-breeze
front.

CRITICAL ANGLE OF 
ATTACK—Angle of attack, typi-
cally around 18°, beyond which a
stall occurs. The critical angle of
attack can be exceeded at any air-
speed and at any nose attitude.

CROSS COUNTRY—In soaring,
any flight out of gliding range of the
take-off airfield.  Note that this is
different than the definitions in the
CFRs for meeting the experience
requirements for various pilot cer-
tificates and/or ratings.

CUMULUS CONGESTUS—A
cumulus cloud of significant verti-
cal extent and usually displaying
sharp edges.  In warm climates,
these sometimes produce precipi-
tation.  Also called towering cumu-
lus, these clouds indicate that
thunderstorm activity may soon
occur.

CUMULONIMBUS (CB)—Also
called thunderclouds, these are
deep convective clouds with a cir-
rus anvil and may contain any of
the characteristics of a thunder-
storm: thunder, lightning, heavy
rain, hail, strong winds, turbulence,
and even tornadoes.

DEAD RECKONING—Naviga-
tion by computing a heading from
true airspeed and wind, then esti-
mating time needed to fly to a des-
tination.

DENSITY ALTITUDE—Pres-
sure altitude corrected for nonstan-
dard temperature variations.
Performance charts for many older
gliders are based on this value.

DEWPOINT (OR DEWPOINT
TEMPERATURE)—The temper-
ature to which a sample of air must
be cooled, while the amount of
water vapor and barometric pres-
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DYNAMIC STABILITY—A
glider’s motion and time required
for a response to static stability.

ELEVATOR—Attached to the
back of the horizontal stabilizer,
the elevator controls movement
around the lateral axis. 

EMPENNAGE—The tail group of
the aircraft usually supporting the
vertical stabilizer and rudder, as
well as the horizontal stabilizer
and elevator, or on some aircraft,
the V-Tail.

FLAPS—Hinged portion of the
trailing edge between the ailerons
and fuselage. In some gliders
ailerons and flaps are intercon-
nected to produce full-span “flap-
erons.” In either case, flaps
change the lift and drag on the
wing.
FLUTTER—Resonant condition
leading to rapid, unstable oscilla-
tions of part of the glider structure
(e.g., the wing) or a control surface
(e.g., elevator or aileron). Flutter
usually occurs at high speeds and
can quickly lead to structural fail-
ure.

FORWARD SLIP—A slide used
to dissipate altitude without increas-
ing the glider’s speed, particularly in
gliders without flaps or with inopera-
tive spoilers.

GLIDER—A heavier-than-air air-
craft that is supported in flight by
the dynamic reaction of the air
against its lifting surfaces, and
whose free flight does not depend
on an engine.

GRAUPEL—Also called soft hail
or snow pellets, these are white,
round or conical ice particles 1/8 to
1/4 inch diameter. They often form
as a thunderstorm matures and
indicate the likelihood of lightning.

Meteorological Conditions
(VMC).   Gliders rarely fly in IMC
due to instrumentation and air traf-
fic control requirements.

INVERSION—Usually refers to
an increase in temperature with
height, but may also be used for
other atmospheric variables.

ISOHUMES—Lines of equal rel-
ative humidity.

ISOPLETH—A line connecting
points of constant or equal value. 

ISOTHERM—A contour line of
equal temperature. 

KATABATIC—Used to describe
any wind blowing down slope. 

KINETIC ENERGY—Energy due
to motion, defined as one half mass
times velocity squared.

LAPSE RATE—The decrease
with height of an atmospheric vari-
able, usually referring to tempera-
ture, but can also apply to
pressure or density.
LATERAL AXIS—An imaginary
straight line drawn perpendicularly
(laterally) across the fuselage and
through the center of gravity. Pitch
movement occurs around the lat-
eral axis, and is controlled by the
elevator.

LENTICULAR CLOUD—
Smooth, lens-shaped clouds
marking mountain-wave crests.
They may extend the entire length
of the mountain range producing
the wave and are also called wave
clouds or lennies by glider pilots.

LIFT—Produced by the dynamic
effects of the airstream acting on
the wing, lift opposes the down-
ward force of weight.

LIMIT LOAD—The maximum

GROUND EFFECT—A reduc-
tion in induced drag for the same
amount of lift produced. Within one
wingspan above the ground, the
decrease in induced drag enables
the glider to fly at a slower air-
speed.  In ground effect, a lower
angle of attack is required to pro-
duce the same amount of lift.  

HEIGHT BAND—The altitude
range in which the thermals are
strongest on any given day.
Remain-ing with the height band
on a cross-country flight should
allow the fastest average speed.

HOUSE THERMAL—A thermal
that forms frequently in the same
or similar location.

HUMAN FACTORS—The study
of how people interact with their
environments. In the case of gen-
eral aviation, it is the study of how
pilot performance is influenced by
such issues as the design of cock-
pits, the function of the organs of
the body, the effects of emotions,
and the interaction and communi-
cation with the other participants of
the aviation community, such as
other crewmembers and air traffic
control personnel. 

INDUCED DRAG—Drag that is
the consequence of developing lift
with a finite-span wing.  It can be
represented by a vector that
results from the difference
between total and vertical lift.

INERTIA—The tendency of a
mass at rest to remain at rest, or if
in motion to remain in motion,
unless acted upon by some exter-
nal force.

INSTRUMENT
METEOROLOGICAL
CONDITIONS (IMC)—Meteor-
ological conditions expressed in
terms of visibility, distance from
cloud, and ceiling less than the
minimum specified for Visual
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load, expressed as multiples of
positive and negative G (force of
gravity), that an aircraft can sus-
tain before structural damage
becomes possible.  The load limit
varies from aircraft to aircraft.

LOAD FACTOR—The ratio of
the load supported by the glider’s
wings to the actual weight of the
aircraft and its contents.

LONGITUDINAL AXIS—An
imaginary straight line running
through the fuselage from nose to
tail.  Roll movement occurs around
the longitudinal axis, and is con-
trolled by the ailerons.

MESOSCALE CONVECTIVE
SYSTEM (MCS)—A large cluster
of thunderstorms with horizontal
dimensions on the order of 100
miles.  MCSs are sometimes
organized in a long line of thunder-
storms (e.g., a squall line) or as a
random grouping of thunder-
storms.  Individual thunderstorms
within the MCS may be severe.

MICROBURST—A small-sized
downburst of 2.2 nautical mile or
less horizontal dimension.

MINIMUM SINK AIRPSEED—
Airspeed, as determined by the
performance polar, at which the
glider will achieve the lowest sink
rate. That is, the glider will lose the
least amount of altitude per unit of
time at minimum sink airspeed.

MIXING RATIO—The ratio of the
mass of water vapor to the mass
of dry air.

MULTI-CELL
THUNDERSTORM—A group or
cluster of individual thunderstorm
cells, with varying stages of devel-
opment. These storms are often
self propagating and may last for
several hours.

PARASITE DRAG—Drag

due to any form of electromagnetic
radiation, for instance, from the
sun.

RADIUS OF TURN—The amount
of horizontal distance an aircraft
uses to complete a turn.

RATE OF TURN—The amount
of time it takes for a glider to turn a
specified number of degrees.

RELATIVE WIND—The airflow
caused by the motion of the air-
craft through the air.  Relative
wind, also called relative airflow is
opposite and parallel to the direc-
tion of flight.

ROTOR—A turbulent circulation
under mountain-wave crests, to
the lee side and parallel to the
mountains creating the wave.
Glider pilots use the term rotor to
describe any low-level turbulent
flow associated with mountain
waves.

ROTOR STREAMING—A phe-
nomenon that occurs when the air
flow at mountain levels may be
sufficient for wave formation, but
begins to decrease with altitude
above the mountain.  In this case,
the air downstream of the moun-
tain breaks up and becomes turbu-
lent, similar to rotor, with no lee
waves above.

RUDDER—Attached to the back
of the vertical stabilizer, the rudder
controls movement about the ver-
tical axis.
SAILPLANE—A glider used for
traveling long distances and
remaining aloft for extended peri-
ods of time.

SATURATED ADIABATIC
LAPSE RATE(SALR)—The rate
of temperature decrease with
height of saturated air.  Unlike the
dry adiabatic lapse rate (DALR),
the SALR is not a constant numer-
ical value but varies with tempera-
ture.

caused by any aircraft surface,
which deflects or interferes with
the smooth airflow around the air-
plane.

PILOTAGE—Navigational tech-
nique based on flight by reference
to ground landmarks.

PILOT-INDUCED
OSCILLATION (PIO)—Rapid
oscillations caused by the pilot’s
over-controlled motions.  PIOs usu-
ally occur on takeoff or landings
with pitch sensitive gliders and in
severe cases can lead to loss of
control or damage.

PITCH ATTITUDE—The angle
of the longitudinal axis relative to
the horizon.  Pitch attitude serves
as a visual reference for the pilot
to maintain or change airspeed.

PITOT-STATIC SYSTEM—
Powers the airspeed altimeter and
variometer by relying on air pres-
sure differences to measure glider
speed, altitude, and climb or sink
rate.

PLACARDS—Small statements
or pictorial signs permanently fixed
in the cockpit and visible to the
pilot.  Placards are used for oper-
ating limitations (e.g., weight or
speeds) or to indicate the position
of an operating lever (e.g., landing
gear retracted or down and
locked).

PRECIPITABLE WATER—The
amount of liquid precipitation that
would result if all water vapor were
condensed. 

PRESSURE ALTITUDE—The
height above the standard pressure
level of 29.92 in. Hg. It is obtained
by setting 29.92 in the barometric
pressure window and reading the
altimeter.

RADIANT ENERGY—Energy
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SELF-LAUNCH GLIDER—A
glider equipped with an engine,
allowing it to be launched under its
own power. When the engine is
shut down, a self-launch glider dis-
plays the same characteristics as
a non-powered glider. 

SIDE SLIP—A slip in which the
glider’s longitudinal axis remains
parallel to the original flight path
but in which the flight path
changes direction according to the
steepness of the bank. 

SLIP—A descent with one wing
lowered and the glider’s longitudi-
nal axis at an angle to the flight
path. A slip is used to steepen the
approach path without increasing
the airspeed, or to make the glider
move sideways through the air,
counteracting the drift resulting
from a crosswind.

SPEED TO FLY—Optimum
speed through the (sinking or rising)
air mass to achieve either the fur-
thest glide or fastest average cross-
country speed depending  on the
objectives during a flight.

SPIN—An aggravated stall that
results in the glider descending in
a helical, or corkscrew, path.

SPOILERS—Devices on the tops
of wings to disturb (spoil) part of
the airflow over the wing. The
resulting decrease in lift creates a
higher sink rate and allows for a
steeper approach.

SQUALL LINE—A line of thun-
derstorms often located along or
ahead of a vigorous cold front.
Squall lines may contain severe
thunderstorms.  The term is also
used to describe a line of heavy
precipitation with an abrupt wind
shift but no thunderstorms, as
sometimes occurs in association
with fronts.

STABILATOR—A one-piece hor-
izontal stabilizer used in lieu of an
elevator.

forming a T.

THERMAL—A buoyant plume or
bubble of rising air.

THERMAL INDEX (TI)—For any
given level is the temperature of
the air parcel having risen at the
dry adiabatic lapse rate (DALR)
subtracted from the ambient tem-
perature.  Experience has shown
that a TI should be -2 for thermals
to form and be sufficiently strong
for soaring flight.

THERMAL WAVE—Waves, often
but not always marked by cloud
streets, that are excited by con-
vection disturbing an overlying sta-
ble layer.  Also called convection
waves.

THERMODYNAMIC 
DIAGRAM—A chart presenting
isopleths of pressure, tempera-
ture, water vapor content, as well
as dry and saturated adiabats.
Various forms exist, the most com-
monly used in the United States
being the Skew-T/Log-P.  

THRUST—The forward force that
propels a powered glider through
the air.

TOTAL DRAG—The sum of par-
asite and induced drag.

TOWHOOK—A mechanism all-
owing the attachment and release
of a towrope on the glider or tow-
plane.  On gliders, it is located
near the nose or directly ahead of
the main wheel.  Two types of
towhooks commonly used in glid-
ers are manufactured by Tost and
Schweizer.

TRIM DEVICES—Any device
designed to reduce or eliminate
pressure on the control stick.
When properly trimmed, the glider
should fly at the desired airspeed
with no control pressure from the
pilot (i.e., “hands off”). Trim mech-
anisms are either external tabs on

STABILITY—The glider’s ability
to maintain a uniform flight condi-
tion and return to that condition
after being disturbed.

STALL—Condition that occurs
when the critical angle of attack is
reached and exceeded. Airflow
begins to separate from the top of
the wing, leading to a loss of lift. A
stall can occur at any pitch attitude
or airspeed.

STANDARD ATMOSPHERE—
A theoretical vertical distribution of
pressure, temperature and density
agreed upon by international con-
vention. It is the standard used,
for instance, for aircraft perform-
ance calculations. At sea level,
the standard atmosphere consists
of a barometric pressure of 29.92
inches of mercury (in. Hg.) or
1013.2 millibars, and a tempera-
ture of 15°C (59°F). Pressure and
temperature normally decrease as
altitude increases. The standard
lapse rate in the lower atmos-
phere for each 1,000 feet of alti-
tude is approximately 1 in. Hg. and
2°C (3.5°F). For example, the
standard pressure and tempera-
ture at 3,000 feet mean sea level
(MSL) is 26.92 in. Hg. (29.92 - 3)
and 9°C (15°C - 6°C).

STATIC STABILITY—The initial
tendency to return to a state of
equilibrium when disturbed from
that state.

SUPERCELL 
THUNDERSTORM—A large,
powerful type of thunderstorm that
forms in very unstable environ-
ments with vertical and horizontal
wind shear.  These are almost
always associated with severe
weather, strong surface winds,
large hail, and/or tornadoes.

T-TAIL—A type of glider with the
horizontal stabilizer mounted on
the top of the vertical stabilizer,
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the elevator (or stabilator) or a
simple spring-tension system con-
nected to the control stick.

TRUE ALTITUDE—The actual
height of an object above mean
sea level.

V-TAIL—A type of glider with two
tail surfaces mounted to form a V.

V-Tails combine elevator and rud-
der movements.

VARIOMETER—Sensitive rate
of climb or descent indicator that
measures static pressure between
the static ports and an external
capacity.  Variometers can be
mechanical or electrical and can
be compensated to eliminate unre-
alistic indications of lift and sink
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due to rapid speed changes.

VERTICAL AXIS—An imaginary
straight line drawn through the
center of gravity and perpendicu-
lar to the lateral and longitudinal
axes. Yaw movement occurs
around the vertical axis and is
controlled by the rudder.

VISUAL 
METEOROLOGICAL
CONDITIONS (VMC)—Meteor-
ological conditions expressed in
terms of visibility, distance from
cloud, and ceiling equal to or bet-
ter than a specified minimum.
VMC represents minimum condi-
tions for safe flight using visual
reference for navigation and traf-
fic separation.  Ceilings and visi-
bility below VMC constitutes
Instrument Meteorolog-ical
Conditions (IMC).

WASHOUT—Slight twist built in
towards the wingtips, designed to
improve the stall characteristics of
the wing.  

WATER VAPOR—Water present
in the air while in its vapor form.  It
is one of the most important of
atmospheric constituents.
WAVE LENGTH—The distance
between two wave crests or wave
troughs.

WAVE WINDOW—Special areas
arranged by Letter of Agreement
with the controlling ATC wherein
gliders may be allowed to fly under
VFR in Class A Airspace at certain
times and to certain specified alti-
tudes.

WEIGHT—Acting vertically through
the glider’s center of gravity, weight
opposes lift.

WIND TRIANGLE Navigational
calculation allowing determination
of true heading with a correction

for crosswinds on course.


