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HOW TO USE THIS BOOK

The information given in this book is illustrated with colour photographs. You can look through the pictures until you find something similar to what you have seen. Even if it is not precisely the same, the details and page numbers given there will help to guide you to the correct description. If you know the name of the type of cloud or other phenomenon that interests you, it is easiest to use the index to find what you want. If you come across any words you do not understand, try the glossary. Space consideration prevents a full description of every photograph, but these have been very carefully chosen to show some of the vast range of different forms that may be obvserved. They are positioned to illustrate the conditions described in the text on the same or facing page.

Identifying clouds

It is a good idea to start by learning to recognise the basic cloud types. Once you are familiar with these, you can begin to identify some of the many variations that occur. Optical phenomena, together with cloud and sky colours, are described in a later section.

How the weather works

It helps to have an idea of why clouds develop in the way they do and how certain other processes affect the weather. Cloud formation is illustrated on pp.94-101, and similar sections cover water in all its forms, wind and more general descriptions of the world’s weather patterns and climate.

Recording the weather

Satellites play an important part in modern weather forecasting, so satellite images and related weather charts are shown. The final section provides some information about how to observe the weather and photograph the sky, together with details of how actual observations are made, with information on weather forecasting, extreme weather and weather records.

Defining terms

A glossary explains some specialised terms, most of which are also covered in the text.

Note:

For reasons that are explained on p.162, winds curve in different directions in the northern and southern hemispheres. Where this difference applies, the main description is for the northern hemisphere, but southern-hemisphere directions are always indicated in square brackets: e.g. ‘northerly [S] wind’.





INTRODUCTION

The weather is always with us and, even in this modern age, affects nearly everything that we do. Yet we can all too easily feel that it is too complex to understand. This book aims to provide a simple introduction to the weather and to provide a guide to what is happening in the sky. The ever-changing clouds and sunshine, wind and rain, are then seen as part of even larger patterns that affect large areas of the world. The very diversity of the weather becomes a source of never-ending fascination for anyone who watches the sky.

All the photographs have been carefully selected, mostly to show ‘typical’ clouds and phenomena, rather than extreme, or rare, types that readers are unlikely to encounter. The exceptions, such as the photographs of tornadoes and hurricanes, help to illustrate the range of weather events and explain some of the processes that occur in the atmosphere.

Similarly, photographs have been chosen that show natural colours, approximately as they appeared to the eye at the time. Some phenomena, such as the purple light, present a challenge to any photographer, because of the limitations of photographic films. In these, and a few other cases, the colours observed were actually more vibrant or subtle than they appear here.

[image: ]

Familiarity with the different types of clouds and other phenomena, together with an idea of how and why they occur, adds considerable meaning to the official weather forecasts, and also helps you to begin to make your own predictions of changes to come. The high, fast-moving streaks of jet-stream cirrus (above) for example, may be an indication of a coming deterioration in the weather, with the approach of a depression. A different type of forthcoming weather is indicated (opposite) where the current conditions are relatively quiet, but where the more distant clouds show some signs of possible showery activity later.

Learning to interpret the sky in this way is not particularly difficult and obviously has great practical value. But even the most hardened meteorologist finds that the sky always remains a source of great beauty.
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WATCHING THE SKY

Weather forecasting is now a complex science, relying on vast amounts of data from around the world and extremely powerful supercomputers. However, once you have some idea of what is happening inside the clouds, and in the various weather systems and situations, it will become much easier to interpret forecasts, and decide for yourself what the weather is likely to do.

Clouds provide clues to weather patterns and observing them can help you to gain an overall understanding of the weather.

The sky sometimes appears to be a chaotic mixture of clouds, and a quick glance cannot show what is happening. If you spend a little time, however, the different speeds at which the clouds move across the sky, and their changing appearance, enable you to sort out the different layers and types of cloud that are present.

The speed and direction of the clouds’ movement may be deceptive. The wind speeds at different levels frequently differ very considerably. Again, watching the sky for a while will usually make it obvious what is happening. Wind direction is difficult to judge when clouds cover just part of the sky. When you are facing the wind, the effects of perspective make clouds to the right or left seem to be moving sideways across the sky. The remedy is simple: turn round and watch the movement downwind. This will give a much clearer idea of the actual wind direction.
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Don’t forget, however, that the direction of the wind at the Earth’s surface is normally slightly different from that at the level of the lowest clouds. When facing downwind in the northern hemisphere, the surface wind is always farther to the left than the wind at low cloud level.

Perspective also causes clouds near the horizon to seem closer together than those overhead. It is sometimes difficult to tell whether a layer of clouds in the distance is, for example, an unbroken sheet of stratus or is actually stratocumulus. In such cases a pair of binoculars may reveal crepuscular rays shining through breaks in the cloud or a regular pattern of shading, and thus decide the answer (overleaf).

Use binoculars to examine clouds in detail. Never use them – or any other optical aid – too close to the Sun, however, for you can damage your eyes.

The sky or clouds (especially near the Sun) are often too bright for details or certain optical phenomena such as iridescence or haloes to be seen easily. Sometimes it is sufficient to hide the Sun behind a hand or other object, but if not, there are other tricks you can try:

• Use sunglasses (the mirror type are particularly effective)

• View the sky reflected in glass or a pool of water

• Use a polariser to darken the sky
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Reflections are a useful way of viewing the sky, particularly if no other means are to hand. Dark glass works extremely well, because it obscures the view of anything behind the glass, which may otherwise confuse details of the reflection. (The dark, tinted glass used in many modern buildings is often surprisingly effective.)

Any polarising material will accentuate the colours of rainbows and halo phenomena, making them easier to see. Polarising sunglasses or a camera filter are useful, although turning sunglasses at different angles in front of your eyes is not very convenient. Two pieces of cheap, plastic sheet polarising material are ideal, because, apart from their polarising effect, you can turn one relative to the other to vary the amount of light reaching your eye.





MEASURING ANGLES

It is often useful to estimate angles in the sky. For example, it is sometimes difficult to decide whether particular clouds should be called stratocumulus or altocumulus. If, 30° up from the horizon, the individual clumps of cloud are more than 5° across, then the clouds are stratocumulus. In the same way, haloes and other optical phenomena may be identified by their diameters.

Obviously, it is possible to use complicated gadgets to measure angles, but it is worth remembering that you can use any compass to measure horizontal angles, and some of the orienteering type enable you to measure vertical angles as well.

An easy way to estimate angles is to take an ordinary ruler, marked in centimetres. Hold it at arm’s length at right angles to the body. Each cm is approximately equal to 1°. An even simpler method is to use your hand, held at arm’s length. Perhaps surprisingly, this works for nearly everyone because people with larger hands tend to have longer arms. Here are some useful approximate measurements:



• 1° = width of 1 finger

• 7° = width over tops of 4 knuckles

• 10° = width of clenched fist

• 22° = width over spread fingers (thumb to little finger)

[image: ]

Some approximate, common angular sizes:

• 52° = radius of secondary rainbow

• 46° = radius of outer halo

• 42° = radius of normal (primary) rainbow

• 22° = radius of inner (most common) halo

• 5° or more = width of stratocumulus cloudlets

• 5°–1° = width of altocumulus cloudlets

• 1° or less = width of cirrocumulus cloudlets

• 0.5° = diameter of Sun or Moon





IDENTIFYING CLOUDS

The best way of recognising clouds is to begin with the ten cloud types, which are classified by their forms (i.e. their overall shapes) and their heights. These main types are reasonably easy to identify. Other, secondary features, described later, will enable you to recognise many other varieties of cloud.

Meteorologists use a classification that is similar to the Latin names employed for plants and animals. Clouds are arranged in genera (the ten types described first), species and varieties:

	• genus	type of cloud 
	• species	cloud shape and structure 
	• variety	arrangement of elements and transparency


Cloud forms

The three basic cloud forms are:

	• cumulus	heap clouds
	• stratus	layer clouds
	• cirrus	hair-like or feathery clouds


These are also the names of three specific types. The same words, or variants, occur in the compound names for the other seven major types. The standard, two-letter abbreviation is shown at the top of the section for each type.

There was once a fourth form: ‘nimbus’ (meaning ‘rain-bearing'). Reminders of the name remain in the types called nimbostratus and cumulonimbus, though other clouds also produce rain or snow.

[image: ]

Cumulus clouds (heap clouds) are generally isolated, rounded heaps of cloud, sometimes better described as rolls or even ‘pancakes’. The type known simply as ‘cumulus’ is widely recognised, because it is commonly called ‘fair-weather clouds’.

The cumuliform (cumulus-like) clouds are:

[image: ]

Clouds often change into other types. Cumulus, for example, may rise to a certain height and then spread out sideways, combining with other individual heaps to give an extensive sheet of stratocumulus or altocumulus.

[image: ]

Stratus clouds (layer clouds) are widespread sheets, often dull and relatively featureless. They either occur as isolated patches or cover the whole sky. Depending on their height, some may arise above lower, cumulus clouds.

The stratus family consists of:

[image: ]

Just as cumulus clouds may spread out into layers, so any of these stratiform (stratus-like) clouds may break up into related cumulus types.

[image: ]

Cirrus clouds (hair-like or feathery clouds) consist of thin wisps or curls of cloud. Although this is the characteristic form, they also occur as much larger sheets or clumps of cloud.

The three types in the cirrus family are:
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Note that there is some overlap between the families. Cirrostratus and cirrocumulus may be regarded, respectively, as members of the stratiform and cumuliform groups, as well as of the cirrus family.

CLOUD HEIGHTS

Clouds are also classified by the height of their bases, with broad categories of high, medium and low. The names reflect the fact that specific types occur at particular levels. The division is rough, however, because the high and medium levels partially overlap, and some cloud types (particularly cumulus and cumulonimbus) may extend into two or even all three levels.

The range of heights and the maximum altitudes of medium-and high-level clouds (in particular) are greater towards the equator than near the poles. This reflects differences in the height of the tropopause (the boundary between the troposphere, where most clouds and weather are found, and the overlying stratosphere). Similarly, cloud heights tend to be lower in winter than in summer. The figures quoted give an approximate idea of the height of cloud-base at middle latitudes. (In aviation, the worldwide standard is to give the heights of aircraft and clouds in feet, so these equivalents are shown.)

Cloud heights are notoriously difficult to estimate without considerable experience or equipment. Luckily, the characteristic cloud types themselves are fairly easy to recognise. Some simple ways of estimating the angular size of certain clouds (which helps to determine their types) are described on p.15.

Low clouds: bases below 2 km (approx. 6,500 ft)

[image: ]

Medium-level clouds: bases at 2–6 km (approx. 6,500–20,000 ft)

[image: ]

High clouds: bases above 6 km (approx. 20,000 ft)

[image: ]

The one remaining cloud type, cumulonimbus, Cb, regularly stretches through all three levels (below). Other variations will be discussed later with the individual cloud types.
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