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What is this manual for?

This manual is intended to give students
the information required at each level
of their paragliding journey.

Please go through the theory since it is
crucial information for safety, progress
in the sport and there will also be
material for your theory exam for your
pilot rating.

What Paragliding Bawas has to offer?
We are passionate paragliding
instructors who wish to introduce the
sport to as many individuals as possible.
We have done our level best to make
training feasible and individualized for
all our students.

Some students pick up fast and others a
bit slower, we cater and plan for all
rates of learning with a aim to make
pilots independent as soon as possible.
We have trained pilots from the age of
14 to the age of 67. We love to meet all

. types of individuals and share the joy of
i paragliding with the world.

Zome join us on this amazing journey.

o know more about us?
-+91 9820911994



https://www.paraglidingbawas.com/
https://www.facebook.com/profile.php?id=100087764468922&sk=about_profile_transparency
https://www.instagram.com/paraglidingbawas?igsh=Z3dudjhrZ3RyN3hi&utm_source=qr
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Paraglider

LINES

Lines are made of Kevlar and Dynema.
The lines are used to maintain the
glider’s shape, distribute weight as
required, and control the glider. Small
changes in line lengths can cause a
change in glider behavior
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CANOPY

The canopy is made of materiels like
Nylon and Polyester

A paraglider has top and bottom
surface, along with multiple cell walls
inside the canopy. The structure of the
canopy helps maintain pressure inside
the glider keeping its shape.

The design of the canopy is also
responsible for reinflating the
collapsed side.

RISERS

Risers are the hard webbing that
connects the harness. It also has
maillions connected to the top which
form a bridge to connect the risers to
the lines.
The risers are further divided into 3
sections- A,B,C and the the control
toggles or brake lines. (advanced
paragliding models have just 2 risers)
They also have a pully system that is
attached to the speed bar
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Harness

Shoulder straps

Shoulder adjustments
e

Carabiners

Speed bar l-ne// .

Brummel hooks
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Reserve container

Cross braces

Reserve Handle Leg loops

Foam/airbag protection

Speed bar
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Helmet

~ ¢&— Half face helmet

e Open feel
e full vision
e No jaw protection

Full face helmet —»

e Closed feel
e Restricted vision
e Jaw protection

NSy
o ”
?




Other equipment

| ’*’fﬂ zm u\‘a \"m

"'" Jllnlltln'/




How the glider flies?

Aerodynamics

e ———

Bernoulli's Principle states that as the speed
of a fluid (like air) increases, its pressure
decreases.

In paragliding, this principle helps explain how
lift is generated. When air flows faster over
the curved top surface of the wing (canopy)
than the flatter bottom, the pressure on top

becomes lower than the pressure below. This
pressure difference creates lift, allowing the

paraglider to stay aloft. It's the same principle

that helps airplanes and birds fly.



Alr, wind, and ground speed
Aerodynamics
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Airspeed
Airspeed is the speed of an aircraft (or paraglider) relative to the
surrounding air mass. It is the speed at which the wing moves
through the air and determines lift, stall speed, and aircraft
performance.
Wind speed
Wind speed is the speed at which the air itself is moving relative
to the ground. It is usually measured at a fixed point on the earth
and described with a direction (e.g., 15 km/h headwind).
Ground speed
Ground speed is the speed of the aircraft relative to the ground.
It is how fast the aircraft actually moves over the earth’s surface.
Relationship between them:
J Ground speed = Airspeed * Wind speed
o Headwind - ground speed decreases
o Tailwind » ground speed increases 11



Forces on a paraglider
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A brief explanation of the aerodynamic forces
acting on a wing.

Wing has weight and is moving through air, air separates and
goes over and under the wing. the wing shape creates low
pressure above and high pressure below creating an upward
force to balance weight. this upward force is a result of two
aerodynamic forces called lift and drag. lift is 90° to airflow
and drag is in the direction of the air flow. Weight creates
thrust which gives the forward movement. All these forces
act on one point called center of pressure. The above picture
shows magnitude and direction of all these forces. A change
in AOA will change these forces and you should draw these
diagrams to understand what happens when we change AOA

by brakes and speedbar. 12
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How a paraglider turns

Rear View of Rear View of Conventional Aircraft,
Convertioral Aircraft, Right Alleran Down, Laft Ailaron Up
Neutral Cortrols = Meat Laft Rall Momert about CG
=
. o r E . A~
M i,
(& ) < >
\h.,....-'/ W Left Amm Right Arm
E *delta Down farce f * defta Up force
E = left moment E = left momert

A4

b il
Moment = sum of componerts of farce normal to CG times
their am to CG= large Left Roll Moment for Left turn

Mote that Increased Right Dragf Decreased Left Drag also causes
right Yaw moment. In conventional aircraft this is a nuisance
{called Adverse Yaw) that is counteracted by left rudder input,

But for Paragliders this yaw moment is the primary effect that

turns us Right, the direction we want to go

Rear View of Faraglider,
Mevtral Cartrals

Rear View of Faraglider,
Right Brake Down, Left Brake Up
= Wegligible Left Roll Moment about CG

The downward spanwise curve [anhedral) af the
Paraglider wing shape means that the lateral
componerts of the delta right and left forces

also result in a small net sideforce to the right, a
bonus force ir the direction we want to turn
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It is really interesting to understand how a paraglider
turns because a comparable input to any other aircraft
turns the aircraft in the opposite direction. If you
compare our controls as ailerons, any downward
movement raises the wing upwards while our
paragliders seem to do the exact opposite.

while most explanations say that the drag created by
our controls slow down that side and is responsible for
the turn, this explanation is far from complete as it
indicates a turn with a yaw movement while what we
experience is a roll movement.

There are two major differences between paragliders
and other fixed wing aircrafts. The shape of our wing
and the pilot hanging from the wing at a distance from
the wing.

When we initiate a turn, either by weight shift or by
control line, just like any other aircraft the
aerodynamic forces on that side increase.

Now the shape of the glider comes into play. Since its a
curved shape the force is towards the side of the
increase. This initiates a movement towards that side.
Now comes the second part, since the pilot is hanging
below with soft links(lines), inertia of the pilot takes
him forward, this establishes the bank angle with
centrifugal forces creating an equilibrium and the
glider continuous to turn.

This explains why a paraglider behaves differently from
all other fixed wing aircrafts and the mechanics of a
paraglider in a turn.



3 AXES OF THE GLIDER

ROLL

Movement around the
longitudinal axis is call
roll. The glider moves
from side to side. Roll
reduces flight efficiency
and can be dangerous
close to the ground while
landing or flying.

PITCH
Movement around

the lateral axis is
called pitch. It’s
the most important
to control as
uncontrolled pitch
can cause serious
consequences.

YAW
Movement around the

vertical axis is called Yaw.
This does not happen in
normal flight but can
accidently happen if the
control on one side is
pulled down beyond a
certain level.

16



Polar curve
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Want to fly far, understand the polar curve.
The polar curve is a graph of horizontal speed vs vertical speed. It looks like a
shape of a wing and often gets pilots confused. Its probably the most
misunderstood theory in glider flying.
To use a polar curve, you need to have a polar curve for your wing, to have one,
you have to create one.
Take a few flights in nil wind conditions with an instrument(Variometer) which
shows airspeed and sink rate(Airspeed = Ground speed since wind speed is zero).
Note down Airspeed, sink rate and brake levels as you move from trim speed to
10%, 20%, 30% and so on till you reach stall point. (if you are not trained in stall
recovery, 60% of brake will still give you enough data). Similarly take the data on
speed bar at various levels. Plot this data on a graph with Airspeed on X axis and
Sink rate on Y axis and Voila, you have your Polar Curve.
Now its simple, to get best glide, draw a tangent from the wind speed you are
flying in. Headwind(on the positive side) and tailwind (on the negative side). The
polar curve will tell you at what airspeed you should be flying and at what
position of brakes or speed bar you get that airspeed.
Similarly for sinking or rising air, draw a tangent for sinking air (on the positive
side of the Y axis) and vise versa.
Pilots who do not have the understanding of the polar curve can remember a
rule, fly fast in headwind and sink, fly slow in tailwind and lift.
Pilots who apply the learnings of the polar curve will consistently out fly and land
accurately than pilots who don’t. 17

Rate of Sink




Take-off and Landing techniques

1-Forward kiting

KITING THE
PARAGLIDER.

On the first day of paragliding training, one of the
most important skills you'll learn is kitting the
paraglider and stabilizing it to launch position. This
foundational exercise helps you understand how
to control the glider on the ground before you take
to the skies.
Kitting involves inflating the paraglider canopy (or
wing)bringing it overhead and keeping it stable
while standing in a forward-facing position. Here’s
how it works
Lets have a look at the forward take off procedure:
1.Laying Out the Wing: You’ll begin by spreading
the glider out on the ground in a horseshoe
shape, ensuring that the lines are clear of
tangles and the canopy is ready for inflation.
Proper setup is crucial for a smooth launch.
2.Connecting the Harness: After inspecting the
glider, you’ll securely connect the risers to your
harness, double-checking for correct
orientation and safety.
3.Facing Forward: In the forward launch position,
you'll stand facing into the wind with the A
risers and brakes in your hands, ready to guide
the glider. This position allows you to inflate
the wing while running forward.
4.Inflating the Canopy: As you move forward, the
air fills the wing, causing it to rise overhead.
During this process, you'll learn to use gentle
pressure on the risers and maintain balance to
keep the glider steady. The rate of your run
depends on the speed of the wind, the more
wind the slower the run required, and visa
versa.
5.Controlling the Wing: Once the wing is
overhead, you'll practice keeping it centered
and stable using subtle movements of your
hands and body. This teaches you how to
anticipate and correct any shifts caused by
wind or improper alignment. Move with the
glider and pull opposite brake.
Deflate the glider by pulling both brakes first, then
release for a second and turn around to face the
glider, then pull down both brakes while walking to
the lower side of the glider. You can also pull both
brakes down and hold while facing forward,
however after a little time, you should be able to
turn around quite easily.

Kiting in the forward launch position is an
essential step in building your confidence
and understanding of how the paraglider
responds to your inputs. By practicing this
skill, you’ll develop the foundation needed
for successful takeoffs and safe, controlled
flying, it also gives you an idea of how to
control the glider on landing.

This is your first chance to feel the power
of the wing and experience the magic of

paragliding!
18



2- Reverse kiting

ALTERNATIVE
KITING
METHOD

Some students prefer to be able to look at their
gliders during the inflation stage
Even though this take off has the advantage of
being able to look at your glider during inflation,
it is more challenging to learn then the forward
take-off.
The steps for this type of take off are a little
different then the forward take off, lets have a
look:
1.Laying Out the Wing: Start by laying down
the glider in the horse shoe shape and
clearing the lines. place the risers on correct
sides.
2.Connecting the Harness: Put on the harness
and helmet and conduct a safety check of
the buckles. Now pick up the risers, and hold
them together, twist them to the side you
plan to turn, left twist for right handed
people and right twist for left handed.
connect the risers to the carabiners exactly
in that manner.
3.Facing the glider: Hold the Arisers, rear
risers, and brake of control toggles in the
correct hands. balancing the glider in a way
that the center comes up first followed my
the tips, inflate the glider gradually, ensure
to control it in a way that it comes up
straight and not from one side.
4.Balance the Canopy: Once the canopy is
overhead balance and stabilize the glider.
Once the glider is stable, leave the risers and
turn around. load the glider as soon as you
are in the forward position, balance the
glider again.
5.Accelerate to take off: After stabilizing the
glider in the forward position, slowly
accelerate to take off.
Deflate the glider: This is done the same way as
the forward inflations. By pulling both brakes
first, then release for a second and turn around
to face the glider, then pull down both brakes
while walking to the lower side of the glider. You
can also pull both brakes down and hold while
facing forward, however after a little time, you
should be able to turn around quite easily.

Kiting in the reverse launch position allows
a pilot to react to the glider on visual ques
and not just in feel. We can understand the
glider better and also understand how the
glider behaves in the air, how much input is
needed for what result.
Reverse kiting is a requirement for
becoming an independent pilot.

19



Safety procedure

<

How Lucky are sailors
because sailors can

row well

Horse shoe set up- set up the glider in a horse
shoe shape, with leading edge and trailing edge
clearly visible.

Lines clear- make sure all lines are clear and no line
over and cravats are present.

Reserve pins- Both reserve pins should be clearly
in place before putting on the harness.

Straps- Both Leg loops, Chest strap, Comfort
strap, Helmet. (4+1). Check all with a tug.

Brake lines free- the trailing edge to the brake lines
should be clear.

Speed bar attached- speed system brummel hucks
should be attached.

carabiner check- check weatehr the carabiners are
clearly locked in place, tap the mouth of the
carabiner to be certain.

Radio- Tuen on the radio/ walkitalki and give a
verbal radio check to the instructors on the ground
and at take off along with other pilots who are on
the frequency
Weather
Any other equipment like Go-pro/vario/etc.

20



First flights in 3 phases

First flights are the core objective of our beginner course since it is the key
variable in learning to take-off and land in a safe environment. However
during this phase things happen fast. You hardly get a few minutes in the

air before landing so it is important to stay calm, be aware and alert, follow

instructions communicated with you on the radio

These flights are short duration flights
which focus on take off and landings
in order to give you the feeling of
getting lifted off the ground, and
understanding the landing procedure.
Pay attention to the briefings and
follow the procedure we will be there
guiding you through the process on
radio contact.

1. Take off 5-Trajectory- watch the angle at
* Pilots must conduct the safety which you are leaving the ground.
proceldure tg'emselv-es. After its Wait in your take off position until
complete radio our |hstructor on you have enough height to get into

the ground- Pre flight checks . - .
: flying position with your legs

done, your name, location, and i

ey i e a hanging down and your hands near
e Now keep in mind these 5 steps yours.?oulders. ‘
during take off- Inflate, control, 2 iTe TEMELSMES AS, el
decide, accelerate, trajectory. off you will feel the glider going
one way or the other, you are

1-Inflate- the glider should be inflated required to steer the glider to
correctly like practiced on the where you want it to go which is
ground. straight out of the ridge and
2-Control- the glider should be in facing into the wind.

your control at all times when over Points to remember-

your head. a. Make smooth and slow switches
3-Decision- whether to take off or from take off to flying position

not? remember your stop line while b. Shift only your upper body into
making the decision. flying position

4-Accelerate- If decision is to take off, c. Avoid sitting and jumping when
accelerate with commitment. Look at getting into the air or the flying
where the wind is coming from and position. 21

accelerate head on into wind. Do not
jump or create sudden movements.



Lower pilot
has priority

2. In-flight basics for 1* flight
Staying calm is the key aspect to being safe. A deep breath goes a long way to achieve
that.
Keep flying straight until you clear the ground by at-least 15mts
Look at the landing at all times and conduct your figure 8 and S turns as required. Keep
your eyes on a nice open patch to land in order to avoid target fixation on obstacle.
Look first, weight shift second and third use brake input.
When in air the drift management is done by weight shifting to one side and
progressively using brake to correct direction.
Danger zone- If you get your hands bellow your ribcage you are now in the danger zone
of accidently stalling your glider mid flight, remember to keep you hands above your
ribcage. The glider requires you to pull the brakes only till your shoulders in order to
initiate a turn
Once you have lost enough height maintain the line straight into wind and keep flying
straight until you see the ground coming close to you.

3. Landing tips

Remember, in the sport of paragliding Taking off is
optional but landing is mandatory, if we take off we will
land.

e |tis important to aim the middle of a landing field in
order to leave error margins both undershooting the
targeted area and over shooting it.

e When coming in to land you must be in the upright
position, with one leg ready to touch down and run.
Think of it as running out of a moving vehicle.

e 2important points during landing

1 is landing into the wind, and 2 is the final flare timing
during touch down.

e The flare timing is mirrored by the rate at which the
glider is coming to the ground. It is the complete
applications of brakes when the ground is 5ft bellow
you. If the ground is coming to you

at a fast rate, apply both brakes as fast as the
ground is approaching you, when the ball of your
foot touches the ground your elbows should be
locked. If the ground is coming to you slowly pull
both brakes slowly. Your elbows should be locked
down then the ball of your foot touches the ground.
e Keep your legs ready to run when you touch
down and run off any forward movement that
exists after the flare
e Remember to touch down on the ball of your
foot and not the heel to prevent knee and back
injuries
e As you run deflate the glider like you did on your
first day during kiting training.
22



3. Landing procedure

LANDING PROCESS

NO WIND

e

----------------

If low :

23



Revision

FIRST FLIGTH
BRIEFING

1. Take off the same way as we practiced on
the ground. As you get picked up remember
to keep your legs down and ready to run
again, it is quite likely that you will touch the
ground once again before flying off.

2. As you start flying look straight and fly away
from the ridge until you have enough terrain
clearance.

3.Depending on the amount of height you
require to loose we will perform some figure
8 turns. for each turn wait for the
instructions on the radio, look the side you
want to turn, weight shift the side you want
to turn, and progressively pull the same sides
brake.

4.Play box, we must perform the figure 8 turns
inside a play box described by the instructor
in order to stay away from compression.

5. Danger zone, this is when you pull your brakes below your ribcage, when the brake is at the
position you are in danger of stopping one side of the glider from flying, keep your hands above
the ribcage at all times.

6. Be gentle on the brakes, we can always tell you to pull more brakes.

7. After loosing enough height we come to the S turns part of the flight, during this stage we are
flying into the wind in a snaking pattern, this allows us to loose any extra height we might have.
8. At 10-15 ft from the ground we stop turning and come into landing straight and leveled. When
you instructor says “this is your final” no more turns are to be made.

9. Wait for the ground to come to you, as the ground approaches start bringing your hands down
at the same rate the ground is coming to you. When the ball of your foot touches the ground
your elbows should be locked.

10. If you start getting your hands down and your glider picks you up simply freeze your hands
until your glider reaches the same height and then continue getting your hands down.

11. Always attempt to land into the wind.

Practical for your P1 certificate

As you progress we will allow you more and more freedom in making your own decisions
in the air. On the last day we will reduce radio instructions and only interfere if we feel
you may need our help. Enjoy the beauty of free flight.

24
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Weather

TABLE OF
CONTENTS

Macro

e lLayersin the atmosphere and atmospheric content - 26
e Air density, pressure, temperature and humidity- 28

e Fronts-32

e Pressure systems - 33

e Coriolis effect - 34

Micro

e Wind direction, speed and strength - 35
e Terrain and winds - 36

e Wind gradient - 38

e Lapse rate, Skew-t, Cloud base - 39

e Wind cycles and wake turbulence - 42
e Wind sheers - 43

e Coastal winds - 44

e Anabatic and catabatic winds - 45

e Thermal formation - 46

e Types of clouds - 50

e Foehn-55

e Stable and unstable days - 56
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Macro

ATMOSPHERIC
LAYERS e« Ozone layer- this layer s

concentrated from about 66,000 ft
and 131,000 ft. This layer s
responsible for stopping UV rays to
reach the earths surface.

e Troposphere- is the lowest layer in
the earths atmosphere and is where
all weather on earth takes place.

o Stratosphere- the bottom of this
sphere is a heavy inversion which
prevents any moisture from passing
over it.

Exosphere

400

300

Thermosphere

E
= 200
o
o
]
£
<

0 -

Ground-Based Instrumentation 104 105 108
Electron Density

For paragliding pilots we do not want to go beyond
5000m ASL since the oxygen in the atmosphere
drops drastically causing hypoxia.
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Macro

COMPONENTS OF THE

ATMOSPHERE

Gas Percentage
by Volume
All ﬂt'::;ﬂ““ Nitrogen (N.) 78.084
= Oxygen (O,) 20.946
Argon (Ar) 0.934
Carbon dioxide (CO,) 0.037
) Neon (Ne) 0.00182
Nitrogen
78% Helium (He) 0.00052
Methane (CH,) 0.00015
Krypton (Kr) 0.00011

The earths atmosphere consists of 78% nitrogen, 21%oxygen, and 1% Co2 and
other gasses. However as pilots we are more concerned with the amount of
water in the atmosphere since it plays a more significant role in weather.

The water cycle drives weather and
directly impacts paragliding. Evaporation
adds moisture and fuels thermals, while
condensation forms clouds that mark lift
or, if excessive, signal storms.
Precipitation ends safe flying by bringing
rain, downdrafts, and low visibility. Wet
ground reduces thermal strength, while
transpiration from vegetation influences
local microclimates. For pilots,
understanding the water cycle helps read
the sky, judge thermal quality, anticipate
cloud development, and recognize risks
like overdevelopment or rain.

Transport

.
N A

Transpiratiol
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Macro

AIR DENSITY

Air density is the number of air molecules
per cubic meter.

Air density varies depending on
atmospheric pressure and temperature of
the region.

AIR DENSITY AND TEMPERATURE FOR
PARAGLIDING PILOTS

1.What is Air Density?
o Air density is how tightly packed air molecules are in a given space.
o Dense air = more lift, because your wing has more molecules to “push
against.”
o Thin air = less lift, requiring higher speeds.
2.Effect of Temperature
o Warm air is less dense (molecules spread out).
o Cold air is more dense (molecules packed closer).
o For pilots:
= Hot days - thinner air » weaker lift at launch, longer takeoff runs,
lower wing performance.
= Cooler mornings/evenings - denser air » wings feel more responsive,
better glide.
3.Altitude Connection
o As you go higher, pressure and density drop, regardless of temperature.
o This means thermals weaken with height, and wing performance changes
(higher stall speed, less glide).
4.Why it Matters
o Performance: Wings feel sluggish in hot, thin air and sharp in cool, dense
air.
o Safety: At high altitudes or on hot days, launches and landings need more
awareness of reduced lift.
o Weather Reading: Density variations contribute to thermal strength, cloud
base height, and overall flying conditions.
29




Macro

AIR
PRESSURE °X% - ATMOSPHERIC ° .

PRESSURE

Standard Atmospheric Pressure by
Altitude (approx.)
e Sealevel (O ft/ 0 m):1013.2
hPa (29.92 inHg)
e 1,000 ft (300 m): ~ 977 hPa
e 5000 ft (1,500 m): ~ 850 hPa
e 10,000 ft (3,000 m): ~700 hPa
e 18,000 ft (5,500 m): ~ 500 hPa
(half of sea level pressure)
e 30,000 ft (9,000 m): ~ 300 hPa
e 40,000 ft (12,000 m): ~ 200
hPa
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ISOBARS

e Definition: Isobars are lines on a weather map that connect points of equal
atmospheric pressure.
e What They Show:
1.Pressure Patterns -» Highs (H) and Lows (L).
2.Wind Strength - The closer the isobars, the steeper the pressure gradient,
which means stronger winds. Widely spaced isobars = lighter winds.
3.Wind Direction » Winds flow parallel to isobars (due to Coriolis effect) and
slightly across them toward low pressure.
4.Weather Systems -
o High pressure (anticyclones) = stable, clearer weather.
o Low pressure (cyclones) = unstable, cloudier, and possibly stormy weather.
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Effects of

altitude on
the body

Pilots can fly for 30 mins
from 10,000ft to 13,0000ft
Any height or time beyond
that oxygen and weather
protection is required

Slower Reaction Time

Mood Change

Sleep Alteration

Ny

Hypoxia
e Hypoxia = insufficient oxygen supply to the body
(especially the brain)
Occurs mainly at higher altitudes due to reduced oxygen
availability
e Types:
1.Hypoxic hypoxia — low oxygen in the air (most common
in flying)
2.Hypemic hypoxia — blood can’t carry oxygen (e.g.,
anemia, CO poisoning)
3.Stagnant hypoxia — poor blood circulation
4. Histotoxic hypoxia - cells can’t use oxygen (e.g.,
alcohol, drugs)

e Early symptoms:
1.Headache
2.Dizziness
3.Euphoria
4.Poor judgment
5.Tunnel vision

e |ate symptoms:
1.Confusion
2.Loss of coordination
3.Unconsciousness

e Danger: Symptoms are subtle and often unnoticed by
the person affected
e Prevention:
1.Avoid alcohol before flying
2.Stay hydrated and rested
3.Use supplemental oxygen when required
4.Descend immediately if symptoms appear

e Keyrule:
1. Ifindoubt, descend

'Nor‘-:ing Memory Impairment \

Headache

Loss of Consclousness

Cortical Atrophy Extremely High Altitude

*5500 m

y

Ny

Memory Retrieval
Impairment

Learning, Spatial and

Very High Altitude

Confused 4000 m

N
"

Dizzy

High Altitude
»>2500 m

>1600m

Hyperthermia

e Hypothermia = dangerously low body temperature
Occurs when the body loses heat faster than it can
produce it can happen even in cool, windy, or wet
conditions

e Causes:

1.Cold air at altitude
2.Wind chill

3.Wet clothing / rain
4.Long flight duration
5.Inadequate insulation

e FEarly symptoms:
1.Shivering

2.Cold, numb hands and feet
3.Slurred speech

4.Poor coordination

e Moderate to severe symptoms:
1.Violent or stopped shivering
2.Confusion
3.Drowsiness
4.Loss of consciousness

e Dangers:

1.Impaired judgment and reactions
2.Loss of motor control

3.Can be fatal if untreated

e Prevention:

1.Layered, windproof clothing
2.Keep dry

3.Eat well before flying

4.Shorten flights in cold conditions
5.Protect hands, feet, and face

e |Immediate action:
1. Stop exposure, shelter from wind
2.  Remove wet clothing, insulate and rewarm
gradually

3. Seek medical help for severe cases
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TEMPRATURE CHANGES
IN THE ATMOSPHERE

The sun heats the ground

Radiation

e The sun’s radiation heats the Earth’s
surface directly.

e Different surfaces absorb and release
radiation at different rates:

e Dark, dry fields or rocky ground absorb
more - stronger heating.

e Water, snow, or light-colored surfaces
absorb less » weaker heating.

Convection is the upward
movement of air caused by
differences in temperature and
density.
e Sun’s radiation heats the
ground.
e Ground transfers heat to the
air by conduction.
e The warm air expands,
becomes less dense, and rises

The warm air rises

Convection

Advection

Advection is the wind-driven
transport of air masses. It is the
horizontal movement of air in the
atmosphere. It shapes the
background conditions you fly in
— influencing thermal strength,
stability, and local wind systems
like sea breezes or valley winds.

Cold alr

advection g -
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HUMIDITY

Humidity and altitude

1.Humidity Basics

e OO o Humidity = the amount of water vapor in the air.
mperature 65°F . . .
Dewpoint 65°F o Warm air can hold more moisture; cold air holds
less.
* o High humidity makes air less dense because water
= 2,000 ft. c o c
Torpernture | 78°F vapor is Flghter than nitrogen and oxygen.
Dewpoint 65°F 2.Effect of Altitude
o As altitude increases, air pressure and temperature
Surface drop, so the air’s capacity to hold moisture
Temperature
Dewpoint decreases.
o Thisis why clouds form at higher altitudes: rising air
Dew point cools, humidity reaches 100% (saturation), and
The dew point is the temperature to condensation occurs.
which air must be cooled for it to 3.For Pilots
become saturated (100% relative o High humidity at low altitudes - denser cloud
humidity). formation, lower cloud base, and reduced visibility.

The dew point tells you whenand where o pry ajr at altitude - higher cloud bases and stronger
clouds will form. A small temperature- thermals (less energy lost to moisture).
dew point gap = low bases and moist o Performance factor: High humidity + altitude =

COI‘\dIt!OnS; alarger gap = higher bases thinner air, reducing wing efficiency and climb
and drier, stronger thermals.
performance.

Water CyCle o Safety: Watch for sudden condensation » can mean

cloud suck or overdevelopment.
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Direction of Front

‘«- . Direction of Front
- e . e =T I

— __?'_.,.E:.'*

Warm air mass
Warm airmass
Cold air mass Cold air mass
Cold front Warm front

‘ ~ Direction of Front

Warmair mass

: o .
Cold air mass Cold air mass I air mass

Occluded front Stationary front

FRONTS

1. Cold Front
e Whatitis: A boundary where cold air pushes under warm air, forcing it to rise rapidly.
e Weather: Cumulus/cumulonimbus, showers, thunderstorms, gusty winds, turbulence.
e Pilot impact: Dangerous for flying — strong lift, turbulence, and storm risk.
2. Warm Front
e What it is: Warm air slides over cooler air gradually.
e Weather: Layered clouds (stratus, altostratus, cirrostratus), steady rain, reduced visibility.
e Pilot impact: Weak or no thermals, overcast skies, smooth but unflyable due to rain/poor
visibility.
3. Stationary Front
e Whatitis: When a warm and cold air mass meet but neither advances.
e Weather: Cloudy, damp, light winds, long periods of poor conditions.
e Pilot impact: Generally unsuitable - no thermals, possible drizzle, low visibility.
4. Occluded Front
e Whatitis: When a cold front catches up with a warm front, lifting warm air completely off
the ground.
e Weather: Complex clouds, widespread rain, sometimes thunderstorms.
* Pilot impact: Very unstable, poor visibility, strong winds — unsafe for paragliding.
Pilot’s takeaway:
e Cold front » turbulent, stormy.
e Warm front -» cloudy, wet, little lift.
e Stationary front » damp, stable. 34
e Occluded front - chaotic weather.
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High Pressure (Anticyclone)
e Air movement: Air sinks (subsidence) and
spreads outward.

e Rotation (Northern Hemisphere): Clockwise;

e (Southern Hemisphere): Counterclockwise.
g e ==e, o Weather:
' o Clear skies, light winds, stable air.
o Morning inversions common - smooth but

% v 3 L= weak thermals until sun breaks them.
“IH Ny ISl A ) e Pilotimpact:
| "HL = s _.—'.;_,-_f_"# - - H p .
rHH,LLL' EH H };,/1 i‘;' Sy o Gentle flying, great for beginners.
‘l\..‘ ,:“/‘L o Weak thermals early, stronger in the
N 7 T ' afternoon once inversion breaks.
S o Risk of blue thermals (no cumulus
; markers).

Low Pressure (Cyclone / Depression)

e Air movement: Air rises, converging at the surface.

e Rotation (Northern Hemisphere): Counterclockwise; (Southern
Hemisphere): Clockwise.

e Weather:

e Cloudy, unstable air, stronger winds.

e Showers, thunderstorms possible.

e Pilot impact:

e Stronger thermals and cumulus clouds, but risk of overdevelopment and
storms.

e More turbulence, gusty winds » advanced conditions only.
Clouds frc_|rn“th.oi&it is ral_hmu_\_

T

1_ . :l,ﬂ_ﬁ ) 'H_ i &

dry and cold air
declines and

moist warm air rises warms up

and cools down

‘-‘J = ‘s pr— high

pressure area pressure area 3 5

wind blow in the clockwise direction
from center.
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CORIOLIS EFFECT
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Coriolis effect

The Coriolis effect is the apparent deflection of moving air (or any object) caused
by the Earth’s rotation.
How it works:
e Earth spins faster at the equator than at the poles.
e As air moves north or south, it appears to “curve” because the ground beneath
it is rotating at a different speed.
e The Coriolis effect bends large-scale winds: right in the north, left in the south.
It’s why highs and lows spin the way they do, and why winds don’t just blow
straight from high to low pressure.
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Wind effects on
first flight<

Wind Strength and Direction

v//}“a

In order to have a safe first flight we look at wind strength/speeds of 5 to 10
km/h, with a wind direction that is hitting the ridge at a maximum of 15°

angle.
This is done for 2 reasons.

1- As wind strength increases the errors made are multiplied. We require a
little wind in order to have a easy take off but too much creates an increase

in dynamic movements of the glider.

2- As the angle of the wind increase the wind moves more across the ridge
then up the ridge making take off more and more challenging. An ideal wind
angle is 90° to the ridge, moving away from the 90° starts making take off
more challenging where the glider acts more dynamic.

Windward and
Leeward sides

The side of the ridge the wind is
blowing from is the windward side
and the lee side is the opposite.
The windward side is know to have
smooth upward flowing winds,
while the lee side has disrupted
winds and have the feeling of
being thrown around in a washing
machine. Paragliders avoid the lee
sides as far as possible since the
gliders become very difficult to
control. However flying the
windward side of ridges is usually
accompanied with smooth air and
gradual lift, stay on the windward
side for the entire duration of
your flying career.

The image shows us a
representation of what rotors
from a hill can look like.

(a) Fre<i Zy
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TERAIN EFFECTS

ON WIND

Venturis

When air flows through a narrow gap
or constriction, it speeds up. It is
usually found between mountain
passes, ridges, or gaps, wind
accelerates. Pilots require to
understand that in areas of venturis
the wind speeds can multiply from
the base wind to a great extent,
getting caught in these areas will
expose a pilot to be pushed back and
not be able to move forward, pilots
often end up in the lee side of the
terrain or in other forms of turbulent
areas when they get stuck in venturis.

WM D CORECTION

_-_._-_-_._._-_'_.___._.--'_-_-_____-—.-

__—__-_._____...-__-_-_""'-L

Compression

Imagine pressing a pipe
through which water is flowing
out the mouth. watch the
increased speed of the water.
Air compresses in a similar
manner, instead of your
thumb it is the ridge or an
obstacle in its path that causes
the compression. This causes
the air around a object to
speed up. Paragliders must
stay away from compression
in order to not get stuck at a
spot and then get blown back
into the lee side of aridge.

Air acts similar to water, if you
watch a rock in middle of a
river, the air will act the same
way around a ridge.

C

Compression and

Venturis

Micro

NOLLIFEM aNIM

-

O

When wind hits an obstacle (like a
ridge or hill), it is forced to “compress”
before flowing up and over. A similar
thing happens on the sides to the

ridge.

On the windward side of a hill/cliff, air
compresses, causing higher pressure

and a smooth upward flow.

On reaching the top, the wind is

further compressed by the

atmosphere and speeds up even more,

causing a venturi on top of the
mountain. This is usually found on top
of hills right after take off, it only
extends a few meter off the ground
and once a pilot gains height they are
usually clear of this type of
venturi/compression region.
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WIND OVER A HILL
wind over a hill is depicted by the

_ﬂ image (a) in the drawing to the left.
:__/—xﬂ“‘ﬁi\’\\ notice that there is turbulence only
gl e S e on the lee side of the ridge. You will

| v smooth hills ' —

| find smooth and steady lift on the
(a) windward side.

f When taking off pilots will likely
___//’/////\c;:ﬁ\\_/ experience a smooth inflation. On
J Terwienc b o0} deciding to take off they will fly

0 rapresipnd straight into the lift band and gain
4 ! < ~ height if the wind strength supports
(b) it.
Obstacles

FIDHVW—u VAN DIRECTION
i — ¢

WIND OVER A CLIFF
Look at the second drawing (b), see how there is disruption in the wind at the
base of the cliff and right on top, the disruption on top is the most likely take off
zone, even if you inflated the glider at the back you will still require to kite the
glider through this disrupted wind area to reach the lift band. This makes taking
off on cliffs more challenging then hills, however with practice on reverse kiting
it is quite possible. The second thing to remember is that on a cliff launch we do
not commit, we will simply walk to the edge slowly and allow the wind to pick us
up, if we feel like the wind will not pick us up we will delay the launch until the
winds are strong enough. If you run off the cliff it is likely that you will sink
instead of getting picked up.

In order to have a fun safe cliff launch, place your glider a good distance away
from the cliff, inflate the glider and slowly move towards the cliff edge, about
5mts away from the edge stop and wait, if the glider if pulling you up at the
point give a small run, it will most likely lift you into the lift band. If you do not
feel any lift, do not run, just wait and hope for a better cycle. If you are not
getting lifted up even after waiting for a bit, it may be time to deflate the glider
and wait for better winds.

Remember, never go up to fly if you are not willing to walk down when the
weather does not facilitate a safe flight.
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Wind gradient

* Speed of gradient wind
O
J % Thisis the
= & rateat
= B T  which the
E‘ ﬁ % speed of
- <3 thewind
£ E changes
2 o with
~ 2 changein
= altitude.
Y
Landing

e Just above the surface, wind may be much lighter, which can
surprise you while performing the flare.
e Critical to judge when choosing landing spots.

Safety Risks

e On landing, ground-level wind is weaker than at altitude, you
may approach faster than expected and will need good flare
timing.

* In severe cases, the glider can dive sharply or stall.

Micro
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LAPSE RATES

Lapse rate is the rate at which air temperature changes with
altitude.
Standard Atmosphere (ISA)
e Ona “normal” day: ~6.5 °C per 1,000 m (or ~2 °C per 1,000 ft) of
climb.
o Example: If it’s 25 °C at sea level » at 2,000 m, the standard
temperature is ~12 °C.
Types of Lapse Rates (important for pilots)
1.Environmental Lapse Rate (ELR)
o The actual temperature decrease with height on a given day.
o Measured by weather balloons or forecasts.
2.Dry Adiabatic Lapse Rate (DALR)
o Unsaturated air cools at ~3 °C per 1,000 ft (10 °C per 1,000
m) as it rises.
3.Moist Adiabatic Lapse Rate (MALR)
o Saturated (cloudy) air cools more slowly, at ~1.5 °C per 1,000
ft (6 °C per 1,000 m), because condensation releases heat.

Why It Matters for Pilots
e Stable air: Temperature
drops slower than DALR -

. . .. 100
air resists rising » weak/no jliecnosphers
thermals. s (A ——— Mesopause
 Unstable air: Temperature
drops faster than DALR - ” PN Mesosphere
rising air stays warmer S G —
— ]
. - Stratopause
than surroundings - 40 |
strong thermals. oo
* |nversions: A layer where 20 1
temperature increases -\\;mpﬂpause
. 9 . TR T ITroposphere
with height » acts as a lid, 0+ H +
. -100 -80 -60 -40 -20 0 20
blocking thermals and -

trapping haze.

Micro
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SKEW-1
Sounding forecast

1. What you see on Windy app Skew-T
When you tap on a location - "Sounding", you’ll see:
e Red line » air temperature with height.
e Blue/green line » dew point with height.
e Wind barbs on the right » wind direction and strength at
levels.
e Grey shading » where clouds are predicted (temp = dew point).
2. How to Read It
(a) Thermal Trigger & Instability -
e At ground level: check the gap between red (temp) and blue (dew point).
e Small gap - little heating needed - thermals can start earlier.
e Large gap - need strong heating - late or weak thermals.
e [f the red line tilts sharply left (temp falls fast with height) » atmosphere is unstable »
strong thermals.
o |fthe red line tilts right (temp increases with height, an inversion) - stable layer » thermals
capped.
(b) Cloud Base
e Find the altitude where red and blue lines get close - that’s the predicted cumulus base.
e Below that, air is unsaturated (blue line separate).
e At/above that, clouds can form.
(c) Inversions
e |fthered line bends to the right at some altitude » temperature rises with height »
inversion.
e |nversions stop thermals from rising past that level.
e Example: an inversion at 2000 m = your thermals might top out around there.
(d) Winds
e Look at the wind barbs:
e Each “feather” =10 knots (=18 km/h).
e Half feather = 5 knots.
e Triangle = 50 knots.
e Changes with height show wind gradient and shear.
e Strong shear - turbulence, harder XC flying.
e Consistent direction with height » smooth drift of thermals, good XC conditions.
(e) Cloud & Overdevelopment Risk
e |f temp and dew point stay close for a big vertical depth - thick clouds - risk of
overdevelopment / big cu / storms.
e |fthey touch only at a narrow layer » small cumulus.
3. Quick Pilot Checklist Using Windy Skew-T
e Ground gap (temp vs dew point) » When will thermals start?
e Cloud base (where lines meet) » How high can | climb?
e Inversions > Is my climb capped early?
e Wind barbs - Is wind smooth or sheared?
e Cloud depth » Just cumulus or risk of overdevelopment? 42
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YXXX
| CLOUD BASE

e The sun heats the ground - ground heats the air just above it.
* This warm air parcel becomes lighter (less dense) than surrounding air - it starts to rise.
* Asitrises, pressure decreases with altitude - the parcel expands and cools.
¢ Dry Adiabatic Lapse Rate (DALR) = ~9.8 °C per 1000 m.
2. Cooling and Dew Point
* Therising parcel always contains some water vapor.
e The dew point is the temperature at which the air parcel becomes saturated (relative humidity
=100%).
* Asthe parcel cools toward this dew point, the gap between temperature (T) and dew point
(Td) shrinks.
3. Lifting Condensation Level (LCL) = Cloud Base
* The altitude where the parcel’s temperature = dew point is called the LCL.
e At the LCL, the air parcel reaches saturation » condensation starts - tiny water droplets form
- cumulus cloud base.
* Quick rule of thumb for pilots
* Cloud base height (in meters) =
o 125x(T-Td)125 \times (T - Td)125x(T-Td)
e where T = surface temperature (°C), Td = dew point (°C).
Example:
e Groundtemp =30 -°C
* Dew point=20 °C
e Difference=10°C
¢ Cloud base 125 x10 =1250 m AGL
4. After Cloud Base
* Above the LCL, the parcel cools more slowly because latent heat is released during
condensation.
* Moist Adiabatic Lapse Rate (MALR) = ~5-6 °C per 1000 m.
* This means thermals can continue climbing inside the cloud, sometimes far above the visible
base.
5. Factors Affecting Cloud Base
e Humidity:
o High humidity = dew point closer to temp = lower cloud base.
o Dry air = bigger gap = higher cloud base.
e Surface heating: Stronger heating lifts air higher = easier to reach LCL.
e Mixing: Wind or turbulence can mix dry air downward, lifting the cloud base.
* Inversions: If an inversion is below the calculated LCL, clouds may not form at all.
6. For Paragliding Pilots
* Low base (500-1000 m AGL) - fun soaring but limited XC.
* High base (2000-4000 m AGL) - excellent XC potential.
* Very low base may mean humidity is high - risk of OD (overdevelopment, rain).
¢ Cloud depth (base to top):
e Shallow = small cumulus, safe.
* Deep = big build-ups, possible storm risk.
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Wind cycles and when to take

off

Try and observe the wind speed at take-
off. It is likely that you will find that the
wind speed increases and decreases in
quite predictable manners. Think of
wind as the waves in an ocean, the way

Micro

12 knots
22 km/h, 14 mph,
6 m/s

9 knots
16 km/h, 10 mph,
4-5 m/s

the water rises and falls. The wind also
follows a similar pattern.

You can find wind speed differences of
5km/h to more then 30km/h depending
on the weather conditions, the ideal
speed difference from the base wind to
the gust is about 5-8km/h. There is also
the rate of increase to be considered,
the more drastic and quick the change
the more likely that you will encounter a
punchy day in the sky.

6 knots
11 km/h, 7 mph,
3m/s

3 knots
5 km/h, 3-5 mph,

Wake turbulence is the disturbed,
rotating air left behind by an aircraft as it
L 4 generates lift.

_‘["_ [ Where are you likely to encounter it?

e Strongest when aircraft are heavy,
slow, and clean (flaps retracted).

e Extends downward and outward from
the wingtips, sinking at ~2-3 m/s.

e |tistypical for paragliding pilots to
encounter this behind a tandem
paragliding glider, hang gliders, sail

"R planes or ultra lights, since those are

4 1P the aircrafts we are likely to
4'p encounter and fly in the same
' airspace.
A 1.Safe Practice

o Avoid flying in the direct wake
d up to 5 miles | path of other gliders or aircraft.
WAL ; o Give separation in both time and
dl 1. space — at least a few wing spans
|| =500 - 900 feet away.
o Atairfields, be extra cautious if
towing operations or general

aviation aircraft are active.
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Micro

WIND
SHEAR

Wind Shear
e Definition: Wind shear is a sudden change in wind speed or direction over a short distance (vertically
or horizontally).
e Difference from Wind Gradient:
o Wind gradient = gradual change in wind speed with height (normal near the ground).
o Wind shear = abrupt shift, often unpredictable and more dangerous.
Causes of Wind Shear
1.Terrain Effects - ridges, cliffs, or obstacles creating turbulence.
2.Temperature Inversions — different air layers sliding past each other.
3.Frontal Systems - sharp boundaries between warm and cold air.
4.Storms / Gust Fronts - strong downdrafts spreading out at the surface.
For pilots
e |In Flight: Crossing layers with different winds (e.g., thermal rising into stronger upper winds) can
create violent turbulence.
e Cloud Edges: Strong shear often exists at cumulus edges or near storm anvils - risk of being thrown
around.
e Landing: Wind shear near the ground can cause sudden loss of lift or control.
Dealing with wind sheers
* On landing: come to land with as much speed as possible without using the speed bar, this will help
preserve your final flare authority and help smooth landings. remember to be ready to run for all
landings.
e In flight: if a sheer layer catches you during a flight stay calm and simply active pilot your glider,
once you are out of the area remember the altitude or area it occurred so you can avoid it.
e Cloud edges: can cause sheers, their sheers are similar to what you experience on the edges of
thermals, they are quite manageable and usually considered as part of the sport on days that do not
over develop.

45



Micro

warm air

cool sea breeze

Coastal
—_— Winds

cool
land breeze

e

C
1. Sea Breeze (Daytime Flying)
e Blows from sea - land (usually mid-morning to late afternoon).
e Often smooth and laminar, giving excellent ridge lift along coastal cliffs or dunes.
e Strength increases as the day heats up, peaking in the afternoon.
e Pilot note: Great for soaring, but check wind speed—what starts flyable can quickly
become too strong.
2. Land Breeze (Night & Early Morning)
e Blows from land - sea (late night to early morning).
e Usually weaker and short-lived, but can cause offshore winds at launch sites.
e Pilot note: Offshore winds can be dangerous for coastal flying—no safe landing options
if blown out to sea.
3. Hazards & Considerations
e Venturi effect: Wind accelerates around hills, gaps and cliffs.
e Wind gradient: Close to the ground or cliff edge, wind speed can vary sharply.
e Transition times: Shifts between land breeze and sea breeze bring turbulence and
unpredictable direction changes.
e Seathermals: On very hot days, inland thermals can “pull” the sea breeze in stronger
and earlier than expected.
4. Best Flying Windows
e Late morning to mid-afternoon: when the sea breeze is established but not yet too
strong.
Avoid early morning offshore winds and late evening transitions. 410
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cool air

1. Anabatic Winds (Upslope Winds)
e What they are: Gentle winds that flow
uphill during the day.
e Why they form:

o Sun heats mountain slopes faster

than the air around.

o Warm air rises upslope, drawing

cooler air up from the valley.
e Characteristics:
o Usually light (5-15 km/h).
o Strongest in late morning to
afternoon when slopes are sunlit.
e Pilot perspective:

o Useful for thermal soaring — they
help thermals trigger from sunny
slopes.

Can provide gentle upslope lift at
launch sites.
I Can be disrupted by strong valley
winds or sea breeze intrusions.

(0]

(¢]

Anabatic Wind

&
Katabatic Wind

2. Catabatic Winds (Downslope
Winds)

e What they are: Cool, dense air

flowing downhill at night.

e Why they form:

o After sunset, slopes cool
quickly.

o Airin contact with them cools,
becomes denser, and drains
downhill.

e Characteristics:

o Usually light to moderate (5-
20 km/h).

o Stronger on clear nights with
rapid cooling.

o Flow into valleys, forming
drainage winds.

e Pilot perspective:

o I Dangerous for paragliding

— they blow down-slope,
opposite to take-off needs.

I Can cause sudden
direction changes around dusk
or at shaded launch sites.

Good to understand for
planning safe landing
approaches in valleys.

Micro
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THERMAL
FORMATION

THERMAL RISING

What is a Thermal?
e A rising column or bubble of warm air created when the ground heats

unevenly.
e Acts like an invisible elevator that paragliders can circle in to gain altitude.

How Thermals Form

1.Sun heats the ground unevenly - dark fields, rocks, roads heat faster than
lakes, forests, or wet soil.

2.Air above hot spots warms up and becomes less dense.

3.0nce buoyancy overcomes surrounding air pressure, the warm air detaches
and rises.

4. As itrises, it cools at the dry adiabatic lapse rate (= 1°C per 100m).

5.1f it reaches the dew point, condensation may form - creating cumulus clouds

(thermal “markers”).
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Micro

Thermals- from bubbles to
columns
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When Thermals Trigger

Late morning to afternoon (10 AM - 3 PM typically, earlier in deserts, later in mountains).

e Strongest on sunny days with light to moderate winds.
e Thermals usually start off as bubbles in the morning and progress into columns as the day

heats up, as shown in the above image.

Triggered by:

Hot spots (ploughed fields, rocks, dry ground, parking lots).

Slope orientation (sun-facing slopes heat faster).

Boundaries (edges of forests, fields, lakes where heating contrast exists).

Mechanical triggers (ridge lines, hills, buildings, even tree lines help the bubble detach).
Temperature differences (when the prevailing winds push the hot air parcel towards cold
land, the cold air over that land is more dense and pushes the hot air upwards)

Pilot Clues for Thermal lift

Birds circling (soring birds like eagles, hawks, vultures, kites are experts).

Dust devils in flatlands. (These do indicate lift but are very dangerous for paragliders and
will mostly result in a reserve deployment if you fly into one)

Cumulus clouds forming overhead. (if the clouds is more wide then tall it is likely to be a
good lift source with intermediate piloting skills)

Wind shifts or gusts at launch > sign of thermals passing. (take off as the wind is picking up
to hit the best part of the lift at take-off)

Smell & feel: sudden warm air gusts (“thermal sniffers”).
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Micro

Wind & Leaning Thermals

1. Why Thermals Lean
¢ |In calm conditions - a thermal rises vertically above its trigger point.
e |nwind - as the bubble/column rises, it is carried downwind.
e Result: the thermalis tilted or leaning in the direction of the wind.
2. What This Means in Practice
e At Ground (Trigger Point): Thermal starts at a hot spot (field, ridge, rocky patch).
e As It Rises: Each higher layer is blown further downwind.
e To the Pilot: The higher you go in a thermal, the further downwind of the trigger
point you’ll drift.
3. Pilot Techniques
e When searching for lift:
o If you hit weak lift low, the stronger core may be slightly upwind of you.
o As you climb, stay with the drift — keep circling with the moving thermal.
e Atridge or slope sites:
o Expect thermals to detach, then lean back into the slope in light winds.
o In stronger winds, thermals may break apart or get sheared, making them
turbulent.
4. Wind Strength & Thermal Behavior
e Light winds (0-10 km/h): Thermals are mostly vertical, smooth, and easy to center.
e Moderate winds (10-20 km/h): Thermals lean noticeably, pilots must adjust circles
downwind.
e Strong winds (20+ km/h): Thermals get torn, tilted into long narrow streaks, often
forming turbulence and wind shear zones.
Rule of Thumb for Pilots:
e Low down - search upwind of the trigger.
e Higher up - drift with the thermal downwind.

Vario Beep Guide for Thermal flying

e No sound / silence » You’re in sink
(descending).

e QOccasional slow beeps - You've
brushed the edge of lift (weak thermal).

e Regular beeps, moderate pace - You’re
in usable lift » start circling.

e Fast, high-pitched beeps (continuous
singing) » You’re in the core of the
thermal - tighten your turn and climb.

e Beeps slow down / fade - You're
drifting out of the core - shift your
circle back toward the strong side.

When the beeping increases open your

turn a little, when it decreases tighten the

turn a little.




What a thermal looks like from the top

e core is the strongest part of the thermal and rises the
fastest

* As you move away from it the lift reduces

e The core tends to rise more vertically then the other parts if
a prevailing wind is involves

* the coreis more to the windward side, and the rising air
around it drifts more downwind
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Air law in thermals
e First pilot to enter the thermal sets the turn direction

» Lower pilots has right of way
e There are no right of way rules between sail planes and

paragliders
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Micro

BASIC TYPES OF
CLOUDS
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Micro

Types of Clouds (by Height & Formation)
1. High Clouds (6-12 km / 20,000-40,000 ft)
e Made of ice crystals, thin and wispy.
e Usually don’t produce precipitation.

Types:
e Cirrus (Ci): Wispy, feather-like - sign of moisture aloft, sometimes pre-front
weather.
e Cirrostratus (Cs): Thin veil, halo around sun/moon - can mean approaching warm
front.

e Cirrocumulus (Cc): Small ripples or “mackerel sky” - high-altitude instability.
e Paragliding note: Mostly not relevant for lift, but can signal weather changes.
2. Middle Clouds (2-6 km / 6,500-20,000 ft)
e Composed of water droplets, sometimes mixed with ice.
Types:
e Altostratus (As): Grey sheet, sun appears blurred - stable layer, poor thermal
day.
e Altocumulus (Ac): White/grey patches, rolls or waves - instability above, possible
convection.
e Paragliding note: Altocumulus can mean thermals are reaching higher levels.
3. Low Clouds (surface = 2 km / up to ~6,500 ft)
e Mostly water droplets.
Types:
e Stratus (St): Flat, grey, fog-like -» stable air, no thermals.
e Stratocumulus (Sc): Lumpy grey-white layer > weak convection, often suppresses
soaring.
e Nimbostratus (Ns): Thick, dark, rain-bearing - avoid flying.
e Paragliding note: Low stratus kills thermals; stratocumulus may allow short ridge
soaring.
4. Clouds with Vertical Development
e Formed by strong convection / thermals.
Types:
e Cumulus (Cu): Puffy “cotton balls” » excellent thermal markers.
e Towering cumulus (TCu): Tall cauliflower-like » strong thermals, turbulence likely.
e Cumulonimbus (Cb): Thunderstorm clouds, anvil-shaped top - extremely
dangerous (gust fronts, overdevelopment, lightning).
Paragliding note:
e Cumulus humilis (“friendly cu”) = best soaring days.
e Cumulus congestus / Cb = land immediately.
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Images of types of clouds
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THUNDER
CLOUDS

Formation of Thunderstorms
1. Ingredients Needed
e Athunderstorm needs 3 key conditions:
e Moisture - provides fuel for cloud growth.
e Instability » warm air near the ground, cooler air aloft (so rising air keeps rising).
e Lift/Trigger » something to push air upward (heating, mountains, convergence, or a front).
2. Stages of Thunderstorm Development
Stage 1: Cumulus Stage (Developing)
e Strong heating creates powerful thermals.
e Warm air rises, cools, condenses » cumulus cloud grows upward.
e Updraft dominates (air only moving upward).
e Paragliding note: Feels like very strong, punchy thermals.
Stage 2: Mature Stage (Active Thunderstorm)
e Cloud top reaches high altitudes (10-20 km).
Updrafts + Downdrafts coexist - turbulence is violent.
e Heavy rain, hail, lightning, strong winds, gust fronts form.
Cloud often develops an anvil shape at the top (spreading out at the tropopause).
Paragliding note: Extremely dangerous — never fly near towering cumulus or anvil clouds.
Stage 3: Dissipating Stage
e Downdraft dominates, cutting off the updraft.
e Rain falls, storm loses energy.
e Qutflow winds can still be hazardous.
e Paragliding note: Gust fronts and turbulence remain dangerous even after rain starts.
3. Dangers for Pilots
e Gust fronts » sudden ground-level wind shifts (can exceed 50+ km/h).
e Overdevelopment - thermals become too strong and join into one massive updraft.
e Suction into cloud - pilots can be pulled thousands of meters up (life-threatening).
e Lightning & hail » direct hazards.
Rule of Thumb for Paragliding Pilots:
e |f cumulus clouds grow rapidly into towering cumulus, land immediately.
e Never underestimate the speed at which a thunderstorm can develop (sometimes <30 minutes).
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“INSIDE A THUNDERSTORM

1. The Core Updraft

e Warm, moist air rockets upward in the central column.

e Speeds can exceed 30-50 m/s (100-180 km/h!).

e Carries water droplets high above the freezing level » supercooled water + hail formation.
Pilots caught here can be sucked thousands of meters up, sometimes into oxygen-starved,
freezing altitudes.

2. Downdrafts

e Cold, rain- and hail-loaded air plunges downward.

e Can descend at 20-30 m/s.

e When this hits the ground, it spreads outward as a gust front (violent wind shift at the

surface).
3. Turbulence Zone

e Where updraft and downdraft meet, violent mixing occurs.

e Produces severe turbulence, shear, and rotor-like motions.

e Absolutely unflyable — gliders can collapse uncontrollably.

4. The Anvil & Upper Levels

e Rising air hits the tropopause and spreads horizontally, creating the anvil shape.

e Atthe edges of the anvil, descending air forms overshooting tops and spreading cirrus.
5. Hazards Inside

e Hail: carried up and down repeatedly inside - grows larger before falling.

e Lightning: electrical charges build between cloud regions » constant strikes.

e Extreme vertical movement: alternating violent lift and sink.

e Hypoxia & freezing: if lifted to 6,000-9,000 m, oxygen deprivation and frostbite set in.
Pilot Lesson:

e A thunderstorm is not just “strong lift” » it is a chaotic engine with lethal updrafts,

downdrafts, turbulence, lightning, and hail.
e Even being within 10-20 km of a storm can expose you to gust fronts or suction effects.
Thunderstorm :
storm motion—

structure overshooting top

ropopause
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FOEHN
WINDS

Foehn Wind Formation
1. Basic Process
1.Moist air approaches a mountain range (usually with a strong synoptic wind, e.g., westerly
flow in the Alps).
2.As air is forced up the windward slope, it:
o Rises » expands - cools at the dry adiabatic lapse rate (=1°C per 100 m) until
condensation begins.
o After condensation - cools slower at the moist adiabatic rate (0.6°C per 100 m).
o Clouds and precipitation often form on the windward side.
3.After crossing the crest, the now drier air descends the leeward slope:
o Compresses and warms at the dry adiabatic rate (since it has lost much of its
moisture).
o Result: hot, dry, turbulent winds on the lee side.
2. Characteristics of Foehn Winds
e Warm and dry (relative humidity drops fast).
e Strong, gusty, turbulent.
e Can exceed 50-100 km/h in valleys.
e Associated with lenticular clouds, rotor clouds, and violent turbulence in the lee.
. For Paragliding Pilots
! Foehn = Hazardous Conditions
Strong down-valley winds in the lee » make launches and landings dangerous.
Rotor turbulence behind ridges - severe collapses possible.
Sudden onset - conditions can deteriorate in minutes.
Cloud signs: Lenticular clouds, rotor clouds, cap clouds = red warning flags.

The Foehn Effect

Turbulence over the
Dry air from higher -~ mountains draws more
altitudes can join in ":,) moisture out of the air
Clouds form

and forces it downward
and rain falls, ‘

causing the air to get
drier as it rises
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As the air travels down the leeward

s
’ : side of the mountains—dry,
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I
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and strengthen the winds
Cool, moist air
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side of mountains

arm, dry Foehn winds
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STABLE DAYS
AND
UNSTABLE
DAYS

Stable vs Unstable Day (using Skew-T on Windy app)
On a stable day, the Skew-T diagram shows that the
actual temperature line (red) stays close to or to the
right of the dry adiabat followed by a lifted parcel.
This means that if a thermal bubble rises, it quickly
becomes cooler than the surrounding air, so it stops
rising. The atmosphere resists vertical movement,
leading to weak or no thermals. Expect smooth air,
poor climb rates, and limited cloud formation.
On an unstable day, the temperature line (red) lies to
the left of the lifted parcel line (dry/moist adiabat). A
rising parcel stays warmer than the surrounding air
and keeps climbing. This allows strong thermals, tall
cumulus development, and sometimes
overdevelopment into thunderstorms. For pilots, this
means more lift, higher cloudbase, but also potentially
turbulent conditions.
In simple terms:

e Stable Skew-T » weak or no thermals, smooth air.

e Unstable Skew-T - strong thermals, cumulus

clouds, possible storms. 58




SITE ASSESSMENT

101

i

Things to pay attention to in ridge soring

1. Wind direction- this determines which side of the ridge is in the windward side and is creating lift
and which is on the lee and creating a rotor. Remember the wind direction also plays a role in the
amount of lift created, the more perpendicular the wind is to the ridge the more lift it will create. If
the wind is crossed lets say about 45° to the ridge it will not only create less lift but also cause you
to drift more to one side and it wiu take more ume Lo 1y tne owner way. Further with a cross wind
rotors can form behind ridge fingers as shown in the above finger on the right side in red. The wind
direction also causes areas of venturi/compression where the wind speed is greater then the area
around it, these areas can be strategically used in lesser wind speeds to gain height but should be
avoided at faster wind speeds to avoid getting pushed back.

2. Wind speed- our paragliders have a limits on how fast they fly, if the wind speed is more than
their top speed they will fail to move forward. Most En-A gliders have a trim speed of 35km/h, it is
important not stay within 25km/h to avoid risks of getting caught in venturi areas. Stronger the
wind the stronger the rotor areas as well, so you really do not want to get pushed back into them.

If you do find yourself in a situation like this, try to gain as much height as you can in front of the
ridge and as soon as you stop gaining height turn around and hope to fly over the rotor and land
beyond it. Remember that the next hill/mountain may start before the rotor ends in which case get
ready for a difficult landing.

3. Wind cycles- the wind has a tendency of varying in a matter of seconds, they usually speed up
by a few km/h then calm down and repeat. If the changes are within 5-8km/h it is usually safe to fly,
beyond this limit you may still be able to fly but keep your skill level in mind, it is likely to be a
bumpy ride. You also need to pay attention to the rate of the change in speed the more drastic the
change the punchier the sky is likely to be.

Try to take off as the wind is picking up since you will fly straight into the lift and gain some
additional height straight for the take-off.

4. Terrain inclination and height- The more inclined the slope the more lift it creates, however the
compression areas are also exaggerated. Similarly the higher the ridge the more the ridge lift
created, however this is not the rule for thermic sites.
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SITE ASSESSMENT

Things to pay attention to on thermic sites

1. Launch Area

Orientation/aspect (does it face the sun and prevailing wind during thermal hours?)
Slope angle and smoothness (easy inflation vs. tricky launch)

Surface (grass, rock, loose soil — affects safety and glider care

Size (enough room for multiple gliders and safe aborts)

Obstacles (trees, poles, rocks, fences) _
Wind consistency (avoid strong crosswind or rotor zones)

2. Landing Options

Primary landing field (large, flat, obstacle-free, safe approach paths)
Alternate/emergency landings within glide

Out-landing terrain (farmland, rivers, trees, power lines, buildings)
Retrieval access (roads, vehicle accessibility, permissions)

3. Thermal Potential

Sun-facing slopes and trigger points (rock faces, ridges, dark fields, buildings)
Valley orientation (does it funnel valley winds that help or hinder?)

Typical daily cycle (time thermals start, peak, and die)

Strength, consistency, and altitude of thermals (climb rates, cloudbase height)
Influence of sea breeze or valley wind convergence

Time of day (the higher the sun the stronger the thermals relative to the strength of
thermals of the day)

4. Meteorological Factors

Seasonal suitability (months with reliable thermal activity)
Local wind systems (anabatic/catabatic, sea/land breeze, féhn, convergence lines)
Risk of overdevelopment (thunderstorms)
Cloud indicators (cumulus, towering cu, blue thermals)
5. Airspace & Regulations
Proximity to controlled or restricted airspace

Maximum altitude allowed (legal ceiling vs. cloudbase) == /4G Cp
Nearby airports/airstrips and aviation activity gﬁa};} g .’t
Local flying rules, permits, landowner agreements — A . f

6. Hazards Y "
Power lines, wind turbines, radio towers ;ﬁ {
Gullies, cliffs, or venturi zones ’ A
Rotor zones behind ridges/obstacles e S\ e r*:’-—’z"'}&
Wildlife (nesting birds, animals in landing fields) o -
Weather hazards (strong wind shear, turbulence, storms)

7. Access & Logistics = =
Road access to launch and landing - V
Parking, water, shelter availability o
Mobile network coverage for coordination/rescue A7 /,5*'1
Distance/time to nearest hospital or rescue point f;f_.l‘ &4

8. Pilot Suitability y —(f
Minimum pilot level (Beginner / Intermediate / Advanc{ N
Suitable glider classes (EN-A/B/C, comp wings)

Maximum safe wind speed/gusts
Radio requirement for communication
Max pilots in air safely
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%light assessment

/ Log book

Your instructor will brief you about the procedure. It is a reminder
of the previous days briefing session. Your mini flight plan will be
revised before you attempt it in practical training.

Remember to keep a track of your flight. They not only help you
track the amount of hours you have flown but also track the
amount of hours on your glider, and gives you a document to

show your experience when traveling.

It is your responsibility to get the signature from your instructor

Find the full log book -
https:/www.hpac.ca/safety/training-logbook/ 61
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RESERVE
DEPLOYMENT

When to deploy the

reserve

1.Height from the ground.
Anything going wrong close to terrain with not enough time to
recover, throw
2. Something gone wrong that cannot be recovered, carabiner
failure, fabric rupture, risers twisted more than 720°, throw
immediately
3. Something recoverable like mid-air collisions, spirals, auto-
rotations, wait and deploy correctly.
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RESERVE
DEPLOYMENT

How to deploy

We often see pilots throw the reserve and the reserve getting entangled
in the paraglider.

To avoid this from happening, we need to understand what the glider is
doing before we throw our reserve.

Situation 1. you are going straight down and the glider is on top of you,
stalled. Equipment failure- torn, carabiner broken, etc. You should
throw towards the horizon.

Situation 2. you have a rotation like that of a spiral dive, center of
rotation is below your harness, glider is pointed towards the ground and
moving fast towards the ground, Throw upwards,

Situation 3. You have a SAT like rotation where the center of rotation is
between you and the wing. This is the most tricky to deploy, you have to
throw very hard towards the trailing edge, preferably when the glider is
at its highest point in the rotation, the reserve needs to open before the
glider in its rotation comes back to grab it.
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RESERVE
DEPLOYMENT

What to do after deploying

Once the reserve opens it will give you a small window
to pull in your glider. Using the brakes and c risers is
ideal to pull the glider in, however pull the glider
towards you using what ever you manage to get a hold
off. Always fly with gloves

Remember to use the PLF landing method when you get
to the ground to prevent any injuries.

Remember to radio the other pilots and mention your
location, physical condition, and weather you require
help or not.

Lastly fill an incident report with the association
responsible in the area 64
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1 Balls of feet

Throughout your landing, keep your elbows in tight toward your side.
Keep your legs bent at the knee with muscles relaxed (helping absorb
the impact, like a spring) and arms toward the midline. Don't stick

your hand out to catch your fall, unless you want a broken wrist!

Roll diagonally across
your back to the
opposite shoulder.

5 Meaty part of back s

65



DIFFERENT TYPES OF FLYING
1- RIDGE LIFT/ LIFT BAND

What is a ridge lift/lift band?

When air hits terrain with an elevation it can not
pass through it, and hence is forced upwards or
passes to the sides of the ridge.

When a paraglider keeps itself inside the section
of rising air it negates the sink rate of the glider
often leading to traveling up in altitude which
increases the duration of the flight. As long as
the glider is inside and active lift band it will
continue to rise.

WAND DIRECTEON

When does a glider stop rising in the lift band?
Lift bands created by the ridge will always have a
maximum height they can reach above the top of
the ridge. This maximum latitude is determined
by the angle the wind hits the ridge at and the
strength/ speed of the wind. The height of the
ridge also factors into the amount of lift created.
Your glider loading also plays a role in the height
you gain on ridge lift, e.i, the lower your total
wing loading on the glider the higher you will go.
After a glider has reached the maximum height
the lift band has to offer it stopes rising from
that point but maintains the altitude.

If you choose to descend you must fly out of the
lift band by flying away from the ridge until you
find that you have stopped rising.

If you accidently loose height and want to go
back up you can slowly maneuver your way
closer to ridge until you find lifting air.




Visual representation
of ridge lift

x> &5°

Smooth
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2- Thermal flying

We learnt how thermals looked and behaved in the section on micro

weather, now lets see how we use them to gain height and fly.
What is a Thermal?
e Athermalis arising column or bubble of warm air created when the ground heats
unevenly.
o« Common sources: bare rocks, ploughed fields, dry slopes, roads, and urban areas.
e Thermals are strongest in mid-day / early afternoon when solar heating is most
intense.
™ Finding Thermals
e Visual Clues
o Cumulus clouds forming above - likely thermal trigger below.
o Dust devils, birds circling, other gliders climbing.
o “Trigger points” such as ridges, tree-lines, or changes in terrain.
e Feeling in Flight
o Wing lifts on one side » you’ve hit the edge of a thermal.
o Suddenrise in vario beeps.
o Reduced sink rate before strong lift.
Entering the Thermal
e Fly straight into lift until you feel it strongest.
e Begin a gentle 360° turn (bank angle ~20-30°).
e Adjust your circle to center the strongest lift:
o If liftis stronger on one side - shift circle toward that side.
o Keep vario beeping smooth and continuous.
@ Centering Techniques
e Listen to your vario: faster beeps = stronger lift.
o Shift your circle each turn toward the stronger side.
e Tighten turn in strong cores, widen in weak lift.
o Use weight-shift + brake for smooth control.
~ Climbing Efficiently
o Stay relaxed, let the wing “breathe.”
In rough thermals, fly with more brake pressure for feedback.
Keep the glider slow so as to stay in lifting air.
Avoid chasing every bump; focus on consistent lift.
If you lose the core: straighten, fly out, and re-enter.
I Safety & Awareness
o Always look out for other gliders in the thermal - join the same direction of turn.
o Watch for cloud suck (if cumulus base is low). Leave before being pulled in.
e Be aware of drift: thermals move with the wind.
o Stay alert for changes in lift and the sheer layer on entry and exit.
~ Quick Thermal Drill (for students)
o Feellift » enter 360.
e Center lift » adjust circle.
» Stay efficient » smooth control, avoid over-braking.
» Monitor drift + cloud base.
o Exit safely - straighten out before leaving.
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3. Cross-
country

Equipment selection- 68

Route planning- 69
Airmanship- 70

Flying with clouds and birds- 71
Food and water- 72
Out-landing- 73

Taking off in high altitudes-

Progression path- 74
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Equipment
selection

"

X

Glider

When deciding which glider you use for your XC journey, consider starting
off with a high A or a low B, these gliders will give a fair amount of passive
safety and enough performance to meet your goals. most pilots prefer to
stay on B or C thought their flying journey. Flying En C/D gliders, the risks
involved in flying the glider significantly increase.

Harness

For XC flying you will now have to choose whether you want a pod harness
or not, up-till now having a pod would not have helped your flying journey
however now you can consider it. Using a pod will help improve your
gliders performance by reducing drag due to its shape. A pod is also more
likely to twist in case of a collapse which is the added increased risk factor.

Instruments

Apart for the radio it may be a smart idea to buy a variometer, beeper,
camera (with stick) and a tracker. These instruments will give you more
information about thermals, will give you your flight track and can also be
instrumental in learning where to go and how to conserve height.

| —
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Route planning

In Bir, as an example
e Low line @9

This line is used when the Lifted condensation level (LCL) is low. It is easier to use
in a tailwind which usually occurs in the mornings. Start by going to the house
thermal and then aim for the highest point on +1. The below image gives you a
general idea of how to progress towards Big Phase. This line does not give you
much error margin to find lift. It is the most likely line to bomb out.

e Mid line

This is the most used line, It works well in mild tail and head winds. It is also the
most crowded line in the month of October. You can start off in the house
thermal, climb up the ridge and find the next thermal on the take-off ridge itself.
After getting high on the second thermal head to +1. This line has a lesser chance
of bombing out.

e High lindl®

This line can only be used on high LCL days. Most pilots start off from the upper
take off and head to what locals call the -0.5 thermal. Then climb all the way to the
top of the ridge. At that point you will gain a stunning view of the Himalayan back
mountains, which as usually covered in snow, along with some glaciers. Once you
are on top follow the ridge line all the way to “Dam ridge” and then work your way
down a little, the crossing to big phase if safest and fastest from the mid line from
that point.




Airmanship

The duration and distance of your flight depends on
your ability to find thermals. Pilots need to develop a
good understanding of thermal triggers and thermal
drift to find thermals.

When there is rising air, there is sinking air too. Pilots
need to understand where they will find sinking air to
avoid flying there or use the correct speed to fly if
sinking air is unavoidable.

Flying with other gliders greatly improves your
chances of finding thermals so gaggle flying is very
helpful in cross country flying. Always keep in mind
that others are helping you do things that you cannot
do alone and be respectful of other gliders around.
Know and follow all air laws and right of way rules.
You always give right of way, never take it as a right.
Don’t let ego clash turn into a mid air clash.
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Flying with clouds and
birds.

This is the dream most paragliders live for. Flying
like birds among the clouds is somehow etched into
human existence as a form of the ultimate freedom.
Clouds and birds show us where the lift is. Clouds
through their shapes, shades and sizes talk to us, as
pilots, we must understand their language. Just like
knowing a local language increases acceptance,
knowing the language of the clouds is important to
feel at home in the sky. Birds circle in a thermal and
show us where lift is but they may also be circling
over a carcass. Learn how to read them.

This learning process takes time, till then, stay away
from clouds. If you land up in a cloud or near it, use
a descent technique like big ears and speed bar, use
a magnetic compass to maintain heading.

X

b
W
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Food and water

Water
Hydration system (CamelBak or similar):
A bladder with a drinking tube routed to your shoulder strap is the
best option. It allows you to sip frequently without letting go of the
brakes.
e Capacity:
1-1.5 L is enough for a 2-3 hour flight.
2-3 L is recommended for 4-6+ hour XC flights in hot or dry
conditions.
e Practical tips:
Fill only % if you’re flying shorter, to save weight.
Avoid carbonated drinks (they expand with altitude).
Use electrolyte tablets/powder if you’re flying in hot weather to
prevent cramps.
Food
e Quick-access snacks:
Place high-energy, easy-to-open food in your cockpit or harness side
pocket so you can eat one-handed.
e Examples:
Energy bars (cut them into halves to avoid wrestling with wrappers)
Nuts and dried fruits
Bananas or soft fruit (but they can get squished—wrap in foil)
Small sandwiches or wraps (flat bread works better than sliced bread)
Dates or chocolate for quick sugar boosts
e Avoid:
Messy or greasy food (difficult to handle in flight)
ltems with loud wrappers (they flap and distract)
Very salty food without extra water
Practical Carrying Setup
o Cockpit bag: Perfect for snacks, even small thermos."Easy ta reach
mid-flight. : ,/;'-;
Harness side pockets Backup storage for bulkier food. |
Hydration bladder in harness back pocket: Tube clipped near chest
strap for hands-free use. :
Other Considerations s
« Pee system: If carrying a lot of water, plan for. relle1c (pee tube,
condom catheter, or landing strategy)
e Altitude: Appet|te often reduces at h|gh altitude, but keep nibbling
—low blood sugar reduces concentration and deeision-making.
e Emergency food: Always keep a'spare bar in case you land far from
civilization.
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Out-landings

1. Slope Gradient

e flat or gently sloping fields, are ideal.

e Land into the slope if it’s not too steep (helps slow down), consider this only if
you are landing into wind.

e Avoid steep downhill slopes—glider overshoots and drags.

2. Terraced Fields

e Terraces can be dangerous: narrow, uneven, with stone walls or drops.

e |fforced, land along the longest flat terrace, then flare strong.

e Best avoided if other options exist.

3. Crops and Surface

e Green grassy fields or harvested land = best choice.

e Sugarcane, tall maize, or similar: bad—hard to see wires/holes, glider gets tangled,
these can often look like good grass fields to land on from the air, however they
are dangerous. try to land in harvested fields to avoid confusion.

e Rice paddies: soft but muddy; avoid if possible unless safe landing area is limited.

e From the sky:

o Bright green, shiny, tall = usually bad (dense crops).

o Brown/golden, uniform = harvested, safer.

4. Wind Direction

e Always confirm wind direction before committing:

o Look at smoke, rivers, trees, crops, or other wings.

o |f unsure, make a slow circle above the field you want to land on to get a
better look, make sure you have enough height to find a different field as an
emergency landing in reach.

o Land into wind for slower, controlled touch down.

5. Obstacles (Powerlines, Fences, Constructions)

e From above, look for poles and points where wires can be hung, now connect the
poles and you will locate the wire- likely powerlines, barb-wires, or paths.

e Expect hidden wires near villages and roads.

e Avoid fields with poles, buildings, or farm equipment.

e |f unavoidable, plan to overshoot into open ground.

6. Time of Day & Thermal Strength

e Midday with strong thermals: landings can be turbulent, especially in small fields.
Choose larger, open areas. Expect over and undershoot due to thermals
influencing the wind speeds.

e |ate afternoon: smoother, easier landings, but watch for valley winds.

e Evening: calm and predictable but check for downslope katabatic flows in
mountains.

7. Emergency points

e |f you have to choose between a sharp turn close to the ground or a tree, choose
the tree.

e [fits between a powerline and turn choose the turn, try to keep it timed and
smooth

e Avoid top landings in the middle of the day since they are often thermal trigger
points, and surprise turbulence can hit.
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Taking off at High
altitudes

High-Altitude Take-off (e.g., mountains)

e Lower air density - Increase the amount of
speed required to take off
Longer take-off run needed
Slower inflation and weaker pressure build-up
Pilot fatigue increases (hypoxia, hypothermia)
Higher stall speed
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Progress path

1. Guided XC (with instructor or experienced pilots)
e Safest introduction to XC.
e Learn how to choose lines, read terrain, find thermals, and manage
retrieves.
e Focus is on observing decision-making and flying in a group.
e Builds confidence without overwhelming responsibility.
2. Small Transitions (within reach of landings)
e Practice leaving the ridge/thermal source to cross small gaps, valleys, or
spurs.
e Always remain within glide of safe landings.
e Goal: learn to judge glide ratios, wind drift, and valley flows.
e This stage teaches how to “let go of the hill” and commit to moving.
3. Tailwind XC Flights
e Choose days with smooth tailwinds.
e Easier glides, longer distances with less energy.
e Good for building mileage confidence.
e Focus shifts to thermal chaining, decision points, and route planning.
4. Short “Go and Return” Flights
e Fly downwind to a safe point, then turn around and come back (even a
few km).
e Teaches how conditions feel in both directions (tailwind vs. headwind).
e Develops skills in timing transitions and energy management.
e Builds confidence in leaving the comfort zone while ensuring return
options.
5 Long Cross-Country Flights
e Moving beyond local familiarity into new terrain.
e Requires navigation, weather analysis, landing strategy, and retrieve
planning.

e Develops endurance, mental focus, and decision-making under pressure.

e This stage is where most pilots discover their preferred XC style—
distance chasing, scenic routes, or exploring.
6. Competitions (if interested)
e |deal for those seeking structured progression and rapid learning.
e Fly tasks set by experienced organizers in a safe environment with
retrieve.
e Teaches speed-to-fly, gaggle flying, efficiency, and tactical decisions.
e Great way to learn faster but requires strong thermal and wing-handling
skills first.
7. Vol-Biv (Hike and Fly Adventures)
e Highest form of XC freedom—carry gear, fly as far as conditions allow,
land, camp, and continue.
e Combines navigation, survival skills, weather reading, and self-
sufficiency.
e Demands strong XC experience, fitness, and mountain awareness.
e More about journey and adventure than distance alone.
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IN FLIGHT TASKS

USE OF SPEED RANGE

Put one foot on the bar to locate it then use
both feet to symmetrically push the bar out.
watch the riser pullies get closer to each-other
as a result of the AOA being lowered.

To release slowly bend your knees and bring
the bar back, now let it go and return to normal
trim flight.

360° TURNS

To perform a 360° turn simply weight shift the
side you want to turn and the slowly apply the
brake of the same side. feel the turn start and
then move your gaze to the tip of the glider on
the same side of the turn, observe its angle to
the horizion and keep it there until its at 90°.
Remember that you will be in an accelerated
decent rate, keep your altitude in mind

To exit slowly release the brake and as you
come out of the turn gently reposition your
weight in the center of the harness. If the turn
does not come out with releasing the inside
brake, slowly add a little of the outside brake
to assist it.

DRIFT MANAGEMENT

When flying with a wind that is crossed from
the direction your glider is heading it often
happens that your glider gets pushed down
wind. It is important to maintain heading, so in
order to do that we point to glider slightly into
wind in order to maintain our ground
trajectory.

The stronger the wind the more you will
require to point into the wind to maintain the
same trajectory over the ground
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BIG EARS

This technique is use to descend to the ground
at a faster rate.

find your outer A lines, they are usually on a
separate outer A riser, follow the line visually
all the way up the canopy, it should be
connected to the outer part of the leading
edge. Once you have confirmed that it is in fact
the correct line, find the same line on the
opposite side. Now pull down one side then
the other. If done correctly the glider will look
like the image to the left. Always pull one side
after the other, pulling them together can
cause a stall to occur.

To release, simply let go of the pulled lines one
at a time, If the glider does not open up, pump
one side after the other to send air from the
trailing edge towards the front and opening up
the collapse.

BIG EARS AND SPEED BAR

After puling big ears you can increase your
forward speed and decent rate along with
increasing the stability of the glider by
applying speed bar.

Remember to always pull big ears then push
speed bar in order to keep the glider stable
when initiating the maneuver.

Release the speed bar first then let go of the
big ears.

U TURN AND FIGURE 8
LANDING APPROACHES

As discussed in the chapter/image of landing,
pilots should be able to perform both landing
techniques as independent pilots. We usually
tend to use the figure 8 and S turn landings in
any wind conditions while the U turn approach
only in no wind or mild wind conditions.
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Practical

Active piloting

Active piloting in paragliding is the
continuous process of anticipating,
sensing, and correcting wing
movements to maintain stability and
control in changing air conditions.
Unlike passive flying, where the pilot
reacts only after a problem occurs,
active piloting requires subtle, ongoing
inputs on the brakes and weight shift to
counter turbulence, collapses, and
surges before they escalate. It involves
reading the feedback from the wing—
such as brake pressure, harness feel,
and canopy pitch—while staying relaxed
and connected to the glider. Good
active piloting minimizes collapses,
reduces energy loss, and makes flying
safer and more efficient, especially in
turbulent or thermic conditions.
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AIR LAW/ ANTI-COLISION
RULES

Glider on the
right has right of
way

Over taking from
right

Both turn right

Lower pilot has
the right of way




FLIGHT
CHARACTERISTICS

STABLE, NEYTRAL, UNSTARLE

J e

ReTuRNs STAY S o€s Orf

We often use the term stable/unstable in paragliding. For
weather, for wings and of course for pilots, this is about our
wings.

The above diagram completely explains what a stable, neutral
and unstable system is. While flying in turbulent air, a glider
returning to trim flight without any input is a stable glider
often referred as passive safety. On the other end, if a glider
has no or little tendency to return to trim flight, it has no or
very little passive safety. Designers are always performing a
balancing a act as unfortunately, as of today, performance
and safety seem to be at odds with each other. If one goes up,
the other goes down. However, over the years, designers have
managed to get both up to a large extent and todays wings
are having better safety and better performance. Maybe one
day, we will have super performance and super safety and 82
world peace at the same time, who knows!!!



Recovery methods
Frontal/ symmetric

As soon as a frontal occurs, go hands up,
after you swing under the glider wait to feel
the glider dive, it is important to be ready
to catch the dive.

Asymmetric

The first thing to do here is to maintain
directional control. Once you establish
directional control and notice the glider
has not opened up itself, simply pump the
side of the glider that has deflated.

Cravat

This occurs when a asymmetric collapse
gets stuck in the lines of the glider. To
remove this cravat, gain directional control
with weight shift and brakes as required,
them fins the stabilio of the side that’s in
the cravat and pull it inside till the glider is
free, then release the line.
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Recovery methods
Stall

Extend you hands fully and lock
your enbows. Tuck your legs in.
Wait for the glider to come over
head. from here, you can release
the brakes slowly and evenly all
the way up or lock them near the
carabiners and go into backfly.
Release fully and stop the dive.

spin
Go into full stall or
backfly. Then exit it.

Autorotatio
n

Weight shift to the other
side. it will not be easy so
be prepared and use your
elbows to pull your weight to
the other side. you can then
apply opposite brake to exit,
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Human Factors

Human factors in paragliding are one of the most important aspects of safety and
performance, often more critical than the equipment or weather alone. They refer to how
human limitations, decision-making, psychology, and physiology affect flying. Here’s a
breakdown:
1. Decision-Making & Judgment
e Choosing when to fly, where to fly, and when to stop.
e Pressure to “get a flight” despite marginal or unsafe conditions (get-there-itis).
e Overconfidence after a few successful flights (beginner’s overestimation of skill).
e Misjudging weather or terrain due to inexperience.
2. Risk Perception & Attitude
e Optimism bias - “It won’t happen to me.”
* Risk homeostasis - pilots unconsciously adjust risk-taking to match their comfort zone.
e Peer pressure - flying because others are launching even if conditions don’t suit your skill
level.
3. Situational Awareness
e Tracking wind strength, direction, thermal activity, other pilots, and terrain simultaneously.
e Losing awareness in stress, fatigue, or tunnel vision.
e Failure to plan escape routes or landing options.
4. Stress & Mental State
e Stress reduces cognitive function and reaction time.
e Anxiety can cause rushed launches or poor in-flight decisions.
e Relaxed but alert mindset is ideal—panic leads to mistakes.
5. Physical Condition
e Fatigue, dehydration, hunger, or illness reduce focus and stamina.
e Reaction times slow with exhaustion.
e Proper rest, hydration, and physical fithess improve safety margins.
e Carry plenty of water and some food as mentioned in the XC flying section
6. Communication & Learning
e Misunderstanding site rules, airspace regulations, or instructor feedback.
e Ego blocking learning—unwillingness to accept advice or admit mistakes.
* remember most pilots will help guide you towards safety, be open to feedback.
e Clear communication in group flying improves safety.
7. Experience & Skill Progression
e Pushing into cross-country or strong conditions too early.
* Incomplete training in maneuvers, collapses, or reserve deployment.
e Safe progression requires patience, mentoring, and self-awareness.
8. Cognitive Biases
e Confirmation bias - interpreting conditions as “flyable” because you want them to be.
e Normalization of deviance — getting used to risky behavior because “it worked last time.”
* Halo effect - assuming that because a skilled pilot launched, it must be safe for everyone.
9. Emergency Response
* Freeze, fight, or flight responses in unexpected collapses or turbulence.
e Tap your fingers in patterns or start humming a song in order to help your brain snap out of
extreme fear, then refocus.
e Training reserve throws and SIV (Simulation d’Incident en Vol) helps build automatic
responses.
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BUYING NEW EQUIPMENT

® wing (Glider)
1.Certification — Choose wings with EN/LTF certification appropriate for your level (A = beginner, B =
intermediate, C/D = advanced). Don’t jump categories too soon.
2.Skill Match — A wing that’s too advanced can be dangerous; a too-basic wing can limit progression.
3.Handling & Stability — Test-fly if possible. Check how forgiving it is in turbulence and collapse
recovery.
4.Performance Needs — Decide between XC, hike-and-fly, acro, or soaring-specific wings.
5.Weight & Packability — Lighter wings are great for hike-and-fly but may compromise durability.
6.Fabric & Build Quality — Look for ripstop quality, stitching, and reinforcements in leading edge.
7.Resale Value - Popular, certified models from known brands usually hold value better.
® Harness
1.Type - Classic (with seat-board), pod (for XC), or lightweight (for hike & fly).
2.Comfort & Adjustability - You’ll be sitting for hours; lumbar support matters.
3.Safety Features - Back protection (foam or airbag), side protection, and reserve container
placement.
4.Weight & Portability - Depends if you prioritize comfort vs. hike-and-fly.
5.Storage - Enough space for instruments, hydration pack, and small gear.
-+ Reserve Parachute
1.Certification — EN/ LTF tested.
2.Size & Sink Rate - Must match your all-up weight (you + gear).
3.Type — Round, square, or steerable (rogallo). Square and steerable generally offer better descent
control.
4.Deployment Ease — Reserve handle should be easy to grab with either hand.
5.Repack Frequency — Must be repacked at least once a year.
“ Helmet
1.Certification - EN 966 (aerosports), not just a cycling/skating helmet.
2.Fit & Comfort - Snug but not tight; good ventilation.
3.Full-face vs. Open-face - Full-face offers more protection but less airflow.
& Instruments
1.Variometer (Vario) — Essential for thermal flying and XC.
2.GPS & Tracking - For navigation and safety.
3.Battery Life & Usability — Easy-to-read screen in sunlight, long-lasting power.
 Accessories
e Radio (VHF/Walkie) - For communication with instructors/other pilots.
e Gloves - Protection + warmth at altitude.
e Boots - Ankle support is critical for takeoff/landing safety.
¢ Flight Suit/Clothing — Windproof, layered for changing temperatures.
e Backpack - Comfortable, fits all gear, durable zippers.
General Tips
e Buy from trusted dealers/brands - Avoid knock-offs or uncertified gear.
* Check warranty & service options - Some brands offer inspection services.
e Consider future progression — Buy gear that allows you to grow but doesn’t outpace your skill.
e Test & Try - If possible, demo gear before purchase.
e Budget wisely - Prioritize wing + harness + reserve first, instruments and extras can be upgraded
later

86



BUYING SECOND HAND
EQUIPMENT

™ Wing (Glider)
e Age & Hours Flown
o Fabric and lines degrade with UV, moisture, and use.
o Under ~100 hours is usually okay.
* Porosity Test
o Measures how much air passes through the fabric. Poor porosity = dangerous. Ask for a recent
test report, not more then a month old.
Line Condition
e Check for fraying, knots, or shrinkage. Lines should be straight and even.
e Ask if the lineset has been replaced (they wear out faster than the wing).
e Trim Check
o Qver time, line lengths change, affecting handling and safety. Ask if a trim check has been
done.
Certification & Model
* Ensure it’s EN/LTF certified and suitable for your level.
* Avoid old competition wings.
Repairs / Damage
e Small professional patch repairs are fine; avoid wings with leading-edge tears, canopy
delamination, or big DIY fixes.
* make sure all damage is addressed by a professional before buying.
® Harness
e Age & Condition
* Check stitching, straps, buckles, and webbing for wear.
e Seat board (if any) should be free of cracks.
e Back Protection
e Foam or airbag must be intact. A compressed or punctured back protector should be replaced.
e Comfort & Adjustability
e Try it on, hang-test if possible. Make sure reserve container and handle are in good condition.
-~ Reserve Parachute
e Age & Repack History
e Fabric and rubber bands degrade even if unused. Generally replace after 10 years.
* Must have been repacked within the last 12 months.
* Deployment System
¢ Check handle, pins, and bridles. Practice a simulated throw to ensure smooth deployment.
© Helmet
e Certification — Must be EN 966 (aerosports).
e Crash History — Never buy a helmet that’s been in a serious impact.
&J Instruments
e Battery Life - Old instruments often have weak batteries.
* Screen Condition — Readable in sunlight, no pixel issues.
e Software - Check if updates are still supported.
N\ Other Accessories
e Radio - Test transmission quality.
* Boots & Gloves - Check for wear and tear.
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EQUIPMENT
MAINTANANCE

Laser trim tunning pore—y
e measuring the line lengths and . _
comparing it the original line RN &

lengths
e Changes are made to maintain
the original angle of attack and
right left balance
e Loops like the bellow image are
used to adjust the line lengths at
the carabiner
e Un-sheeted lines can be Splised
to make minor changes

* [tis recommended to get your glider
trim checked every year or every 100 WIND
; . —>
hours. look at the glider manual in
order to check the requirement for L‘;‘;’m‘;ﬁf

your specific glider
e Send the glider to a professional, and
make sure to ask for a report with the WIND
—>

new and old line lengths mentioned

HIGH ANGLE
OF ATIACK



Reserve repack
* Repacking the reserve helps
maintain its opening speed. In case
you deploy close to the ground you
want the reserve to open as fast as
. possible.
B * The old nylon rubber-bands are also
replaced by new ones.
e The fabric gains new memory and is
checked for condition and damage
£ V¢ [fthe opening bands have lost their
~elasticity they can also be replaced
at this time
* Repacking should be done every 1
year as a rule of thumb.
e |fthereis acrash landing or water
landing, it is a smart idea to repack to
make sure everything is good.

Line strength check

e Asgliders age UV and
other environmental
factors slowly damage
the line, causing it to
loose its strength.

e Oncethegliderisb
years old get the line
strength checked to
ensure that the lines
wont snap in flight



Glider cleaning and visual check

e Clean your glider annually in
order to remove dirt and other
objects that may have enter the
cell openings of the glider. it is
recommended to do this every
time anything goes into your
glider but should be done at-
leas 1 time a year

e When conducting the cleaning
remember to check for any
damage to the fabric, lines and
risers

e if any damage is found do not fly
the glider till it is repaired

Fabric strength test
e This is done using a Betsometer
e This measures weather the
glider fabric can take to load and
stress specified by the company
e This to is recommended to be
done annually
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Porosity test

e

TOP SURFACE e This measures the amount time

~ amount of air.
’“ [| e The longer the fabric can hold

e BOTTOM SURFACE

e This testis recommended
annually for the first 2 A
years. Then should be ‘
conducted according to the -
deterioration rate. A
professional will be able to

guide you correctly

Harness- Visual check and repairs

¢ if you have had a accident
landing or landed on your
harness, conduct a visual
check after moving away from
the landing area but before
packing your equipment.

e |fany damage is found get if
repaired before flying the
harness

the glider fabric can hold in a set

out the better condition it isin.
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Air space depiction

Each country has different airspace rules. This
can give you a brief idea of what the airspace
classifications and rules look like.

Airspace
Classification wus

(Not to scale)

Class B

Class B Class C Class D Class G
, ‘ r
Pricd twd-willy Prii tevt-wilry Price twe-way Hona
Entry Requirements - A .\
I AT chisgoy CoMmmunCations COMEMUNICAGNS COMMuMCATIoNS
Nrsmiam Pilol Inslrement Private or Siudent  Student Stucent Student Stugent
Quabficanans Rasng cortification=— cwrticate certficate oortficate certificate
local nestrictions
L
Twvo= Radio ¥ ¥ Yes, under [FR
Wiy | s Yeu 7 Yes oan plane Nore
Special VFR Allbwed r Mo Yaa s Vs Yea /A,
VFR Visitility Minimum NiA 3 atntute miles 3 sintute miles 3 simtute milen 3 stahse mies" 1 sintute miet
VFA Minimum S00" below, E00" below E00" below,™
Distance {rom Clouds NI Claar of ciouas 1,000 abowve, 1,000 abawe, 1,000 above Clear of cioudst
2,000 horzontsl 2,000" hortrontal 2,000 honzoneal
- Rurnway
WFA Maroraft Separmiion MiA an IFR aircraft anaratang Hone HNore
i Achrisor r Workicad Workioad Workigad
L Yes Yes Yes :.-rr"tdl.".g Fgr:r.“:hn-g parmiting
* Radar * FRadar * |ngtrumant * Ingtrument = Conrol iwer
Airpon Applcation NiA = Inatrumant * IRStrurnant aramastes approathes
[ BSproaches = Waathar * Waatnar
= Viaather * i eaiher = Conirel towes
= Cantrol tower = Conirel lower
« Hagh density
*Exception: lamparary fowar of conteol iower prasent AGL—anave pround level
=*Trus ooy balcw 10,000 fest FL—%Gght levei
T True enly during day &l or below 1.200 lee! AGL {see 14 CFR pan 91) MSL—maan saa lavel
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Key Regulatory Bodies & Policies in INDIA

Organizations involved
1.Air Sports Federation of India (ASFI) — Under new policy as the apex oversight body
for aero-sports. ACl is the body under ASFI for paragliding and Paragliding
Association of India is waiting for a formal recognition from them to be the
regulatory body for Paragliding.
2.National Air Sports Policy (NASP), 2022 — A specific policy introduced to govern and
promote air sports (including paragliding, powered paragliding, etc.).
X What NASP 2022 Affects (for Paragliding / Air Sports)
1.Defines “air sports” broadly: includes paragliding, paramotoring, hang gliding,
powered hang gliding, etc.
2.Requires that all necessary clearances be obtained at least 24 hours in advance
before doing any air sports activity.
3.Allows for creation of segregated airspaces specifically for air sports, with
safety/security/national-security review. If approved, those will get published in the
Aeronautical Information Publication (AIP).
4.Violations under this policy can lead to penalties up to ¥50,000.
Airspace Use, Permissions & Safety Norms - Digitalsky
1.Paragliding / air sports flights cannot take place without getting clearances,
especially when close to airports or in controlled airspace, or in areas impacted by
national security restrictions. NASP envisages SOPs, ATC/air traffic control
involvement, etc.
2.For gliding: AlIP-India has minimum visibility, cloud base, and wind speed limitations
for glider operations at aerodromes. E.g. no gliding when cloud base < ~450 m (1500
ft) AGL, visibility less than 5 km, or wind speed more than ~17 knots. aim-
india.aai.aero
3.Gliders must coordinate with ATC when operating in controlled airspace / at
aerodromes. aim-india.aai.aero+1
Other Important Local / State-Level Rules
1.Some states / districts have additional regulations: e.g., Goa now requires operators
in aero sports (paragliding, paramotoring, etc.) to provide insurance for
pilot/passenger.
2.Local regulatory committees are being set up in some places (e.g. Kangra district in
Himachal) to oversee paragliding operations, fare limits, operator liabilities etc.
3.Zones around airports sometimes have “free flight zones” where paragliding / flying
of balloons / airborne activities are banned or restricted for certain periods.
Example: Mumbai had a ban for 60 days in a “free flight zone” around the airport.

NOTAMS- notice to airman
e These are sent by telecommunication systems and found on the updated airspace
charts of the area.
e They state the time the notam is active for, if changes to the notam are required the
notam is simply replaced by a new notam.
e |tisimportant to check notams regularly to make sure you do not end up in a mid air

with other aircrafts and to avoid prison since it is illegal to fly in an area that states
restricted zones

93



References

This PDF is a compilation from a lot of books and websites,
some of which are mentioned bellow.
It is only meant for the students of Paragliding Bawas to be
used as a guide in the course
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