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ackground image taken during a flight from Longridge on 11" October 2020, at
5200ft, over 2000ft higher than cloudbase.

. Relationship between wind direction and areas of pressure
. Describe in detail fronts and characteristics

. Identify common clouds and characteristics (e.g. heights)

. Fully understand convection (thermals)

. Understand some meteorological terms

. Describe conditions associated with pressure systems

. Understand : valley winds, sea breezes, wave lift, fog.

. Be able to interpret a synoptic chart

. Be able to link cloud types to precipitation
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Background photo over the back of Longridge, April 2021.



General Guidance

* Meteorology is an incredibly complicated subject

* For exam, focus on what’s in the syllabus.

* Important to revise, as some content you have to

Massive convergence line over the back of Dodd, 40km at over 6000ft alongside
this.

Properties of air

« Air flows from High to Low Pressure (balloon example). This occurs until the
pressure reaches an equilibrium.

High wesss)  Low

¢ Warm air is less dense than cold air

« Therefore, if a small body of air is warmer than the surrounding air, the warm air
rises (Hot air balloons)

« Air pressure reduces with increasing altitude, and overall it gets colder
* When air expands, it cools
* Warm air “holds” more moisture than cold air (Important)

Properties of air T not part of exam, but somewhat useful to know. Detail below in
italics not really necessary.

Pressure - Think about a balloon when you leave the end open i the air flows from
inside the balloon (high pressure) to outside (lower pressure) until the pressure is
equal inside and outside of the balloon

Warm air is less dense because warm air molecules have more energy, and
therefore move around faster with more energy. This means that the molecules
move apart, and for a given volume there are fewer air molecules, so the warmer air
is less dense.



Air doesnét really Ahol do moisture, but

evaporation is dependent on amount of energy, more energy = more evaporation.
Therefore warmer air will generally have more evaporated water around it because
warm air has more energy, so causes more evaporation of moisture at the surface.
Hence why thermals result in cumulus clouds despite it being blue elsewhere at the
same altitude.

Weather starts ...

LOTS of energy

Image source:
https://tomroelandts.com/articles
/earth-moon-system-to-scale

Insolation

* Solar energy per unit area received
at the surface of the Earth

* Air isn’t heated much by the sun
directly

* The surface of the Earth is heated
by Radiation, which in turn heats
the air near the surface by
Conduction

* This heated air rises by Convection

Insolation

Insolation is defined as the thermal radiation received from the Sun per unit surface
area of the Earth

Air is nearly transparent, and not significantly heated by the Sun



The surface of the Earth is heated by the Sun, which in turn heats the air in contact
of the surface

Warm air near the surfaces rises by Convection.
http://zebu.uoregon.edu/disted/ph162/14.html

Insolation — Terrain

Sun rays at 90 degrees to slope Sun at shallow angle to terrain
= more intense heating = less intense heating

_ Diagrams not to scale (shock)

In Northern Hemisphere mountain areas, this is why East slopes tend to work early,

South slopes during the middle of the day and West slopes in latter part of day
(simplification!)

World Air Circulation
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http://zebu.uoregon.edu/disted/ph162/l4.html

World Air Circulation

This causes the air to rise and in turn
to draw in new air to replace that
which has risen.

This rising air cools to the
temperature of its’ surroundings.
Stops rising and spreads out North
and South to about 30 Degrees of
Latitude.

This is known as the Hadley Cell.
There are two more cells per
hemisphere to the north and south

Northern
Hemisphere

Equator

Southern
Hemisphere

We know air flows from HightoLowPr essur e, but on a spinning
as simple as straight lines...



Coriolis Effect

Northern
Hemisphere

Due to the rotation of
the Earth, any freely
moving object or fluid
appears to turn right
from the direction of
motion

Equator
In Southern
Hemisphere, the
Southern appeared deflection is
Hemisphere PP

to the left.

Coriolis Effect

Air flows toward an area of low pressure but the

¥ Coriolis effect deflects the air
/ . An equilibrium is established with a circular flow
( ‘\ . Direction is Anticlockwise around Low, Clockwise
L around High. Opposite direction in Southern
f Hemisphere
/ . The Coriolis effect is zero at the equator and

¥ greatest at the poles. Therefore, cyclones rarely
form at the equator or travel towards it.

Diagram = Northern
Hemisphere



Circulation + Coriolis. St oo

good for context
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