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Client:
None (School project for personal learning and development)
Target Audience:
The Official Handbook for Meteorology for the Institute of
Serious Learning is an informative book for those who do
not have a science background but are interested in learning
about weather and climate both on a molecular and grand
scale. Written to be satirically serious, this book is targeted
towards young adults ages 18-30 who have an interest in the
phenomenon of the atmosphere.

Inspired by graphic elements from science textbooks in the
1980’s, the writing of the book is also satirically serious to
make learning more enjoyable. Consisting of 97 pages, the
book is filled with text as it is with imagery.
Other Features:
The book also features smaller blue pages in each chapter
which act as side notes that give extra, insightful information
about a similar topic within that chapter. A question or fact
is proposed on the recto side of the page and more information is given on the verso.

Objective:
The objective of the book is to understand sophisticated

Credit:
All information is written in my own words based on a York

topics in a straight forward approach. It is an introductory
book about weather and climate that features simple, handconstructed images to show complicated subject matter.

University natural science course titled Weather and Climate
taught by Corinne Schiller.
All artwork and photography are original.
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The Atmosphere’s Properties
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Atmospheric Density

As we ascend into
the atmosphere, we
know that pressure
decreases and so
must density.
Density is the amount of something in a
given space or more specfically the mass

measuring pressure from a consistant
height, it will always be the same be-

determine if or how a parcel of air will
move vertically. This is another simple

of an object compared to its volume.
(Density = Mass/Volume) For example,
Helium’s density is 2 g/mol (grams per
molecule) and air is 30 g/mol. We can
see that helium is less dense than air

cause the same amount of the molecules
are below you at any given location, just
as long as you are at the same height.

diagram of how clouds and many other
things are created. Air density, thus, must
always consider a parcel of air within an
air mass.

meaning that the helium balloon will float.
Likewise, If something is more dense

sity, temperature influences air density
more than pressure. This relationship be-

than something else, it will sink.

tween density, pressure and temperature
is known as the Ideal Gas Law.

Thus, of the two variables that affect den-

Say, if I dropped a penny in a glass filled
with water, the penny will sink to the bottom because it is more dense than water.
This simple example of how a balloon
floats in air and how a penny sinks in

Imagine a few molecules in an invisible
balloon (see fig. 1.1). As we heat the
molecules in the parcel (ie. increase the
temperature), the molecules will move

water, is a smaller diagram of how clouds
are formed. However, there are a few

faster. These heated molecules will
have more energy to move around, take

variables that can affect this diagram,
one variable being temperature.

up more space and the air parcel will
expand. Once it does so, this air parcel
becomes less dense compared to the
air around it and will rise until the air
density is the same. We are particularly
interested in air density because it will

You will notice that everything is related.
The density of air depends on its pressure and temperature. However, If we are

The book features smaller blue pages in each chapter,
acting as side notes which give extra, insightful
information about a similar topic within that chapter.
A question or fact is proposed on the recto side and
more information is given on the verso.

warm
FIG 1.1 Air Parcels
—

Density = Mass/Volume
Ideal Gas Law
Pressure = Density x Temperature
x Constant or Density = Pressure /
(Temperature x Constant).
Where the ‘Constant’ is just a number with no true significance.

cold
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Ch 6

Clouds and Water

76

percipitation

77

wind

transpiration

On average, it rains 1 m
per year and the water
takes 1 to 2 weeks
to pass through the
atmosphere.

condensation

evaporation

run-off
ground
water

mountain

ocean

FIG 6.10 Hydrolic (Water) Cycle
—
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Temperature and Climate Change
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The Atmosphere’s Properties
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Atmospheric Pressure
Autumnal Equinox
September 22

Pressure = Force/Area
Atmospheric Pressure: The pressure

Let’s jump right in and talk about pressure. Pressure is the force being asserted
on a particular area. The force, in this
formula, refers to the forced created by
molecules colliding with a wall, person or
object. As a result, pressure is dependent
on the number of molecules colliding with
any given surface.

exerted by the mass of air above a
given point, usually expressed in millibars (mb), inches of mercury (Hg) or
in hectopascals (hPa).
1 Atmosphere Pressure
= 1013 mb (millibars)
= 76 cm (of mercury)
= 760mm (torr)
= 101.3 kPa (kilopascal)

Winter Solstice
December 21

You can think of it this way. Imagine a broken-down car that needs to be pushed.
If Bobby was the only person pushing,
the pressure on the car is only from him.
If there were more people pushing, the
total pressure on the car is determined by
the number of people who are pushing.
Thus, total pressure is the sum of all of the
pressure given off by each individual. The
same principle applies to atmospheric

Summer Solstice
June 21

The composition
of the air

Vernal Equinox
March 20
FIG 5.2 Rotation of the Earth
—

Ch 6

Clouds and Water

68

pressure. Atmospheric pressure
refers to the pressure being asserted by
molecules in the atmosphere. It focuses
on pressure that is vertical, either up to
the sky or down against the Earth which
is mainly the case. Where does the
pressure come from and why does the
atmosphere even have pressure? Why, it
must be Gravity!
The atmosphere is filled with molecules
and each molecule has a mass that is affected by gravity. Thus, the force of gravity pulls down the molecules, which then
exerts pressure on the surface of the
Earth. If you are low in the atmosphere,
there are more molecules above you
and thus, more molecules exerting pressure down on you. As you go up in the

78.084%
20.946%
0.946%
0.032%
0.002%

atmosphere more of the molecules in the
atmosphere are below you and thus, less
atmospheric pressure is pushing down.
Hence, atmospheric pressure decreases
with height.
Since the atmosphere does not contain
just one molecule, we also have to take
into consideration the different kinds of
molecules and the percentages it takes
up in the atmosphere. Imagine the same
car scenerio we discussed earlier, but
this time picture four very different personalities together:
• Bobby - a muscular man
• Sally− a five-year old girl
• Jane− a business woman
• Mary− a 75 year old grandma

We can assume that Sally and Bobby do
not have the same strength. Due to this
imbalance, we must always consider different types of strengths and how much
of each type we have.

Measuring Total Pressure
Total Pressure is the sum of the pressure
of all of the individual species. If we
refer back to the car analogy, the total
pressure on the car would be everyone’s
pressures added up. Here is a simple
equation where ’P’ refers to pressure.
Ptotal = P1 + P2 + P3 + P4 + P5 + ...

If the total pressure of an area is approximately 1000 mb (millibars), we can
calculate from the total pressure equation
that there are 780.84 mb of Nitrogen (N2),
209.46 mb of Oxygen (O2), 9.46 mb of
Argon (Ar), 0.32 mb of Carbon Dioxide
(CO2)and 0.02 mb of other gases which
adding up to 1000 mb.

Nitrogen
Oxygen
Argon
Carbon Dioxide
Other gases
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FIG 6.5 Stratus
—

base of cloud
Middle Cloud Middle clouds have an
altitude of 2 to 7 km in the mid latitudes.
These clouds are primarily composed of
liquid water droplets and some ice crys-

10

FIG 6.3 Altocumulus
—

6

2 km

tals. In this category, there are two forms
of clouds, altocumulus and altostratus.
Altocumulus clouds are grey fluffy masses and at arm’s length, the cloud is the
size of one’s thumb. On the other hand
(no pun intended), altostratus clouds are
characterized by an extensive gray mass
that often covers the entire sky.

ground

FIG 6.6 Stratocumulus
—

FIG 6.4 Altostratus
—

Low Clouds Low clouds are under 2 km

base of cloud

2−7 km

in altitude and are usually composed of
liquid water droplets or ’rain.’ However, in
cold weather low clouds may contain ice
or snow. They consist of 2 forms, stratus
and stratocumulus. Stratus clouds are a
uniform gray cloud often covering the entire sky and resembles fog that does not
quite reach the ground. It normally does

not rain from these clouds but occasionally a light mist or drizzle occurs.
Stratocumulus clouds are low lumpy
clouds that appear larger and lower to
the ground than altocumulus clouds. At
an arm’s length, these clouds applear to
be the size of one’s fist. You will generally
not see rain or snow from these clouds.

ground
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