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“Thoroughly readablem . . . Never mind the silver lining. It turns out the cloud is the thing.”

—The Washington Post

“[Pretor-Pinney’s] informality makes the book charming . . . the text spills over with strange and interesting asides on everything from electrical phenomena called sprites (high-altitude, jellyfish-shaped lightning) to Morning Glory, a single roll cloud that forms in the Australian spring and is often longer than Britain.”

—The Boston Globe

“This book will entice readers of every stripe.”

—The Seattle Times

“Plain old sunshine seems dull in comparison.”

—The Economist

“An amusing and remarkably informative jaunt through the heavenly vapors.”

—Publishers Weekly

“Lively, literate, and great fun to read.”

—Kirkus Reviews

“You emerge from having read [The Cloudspotter’s Guide] both entertained and informed; there are so many fascinating little nuggets in this book. Gavin Pretor-Pinney is a natural educator with a light touch and this is a lovely book, the sort that everybody should have in the car or on the kitchen windowsill.”

—The Daily Telegraph (London)

“You must get your head in the clouds. Read this eye-opening and amusingly written book and you will realize that beautiful as they are, clouds are not just put there for decoration, they are truly awesome things.”

—The Daily Mail (London)

“The Cloudspotter’s Guide, the first official publication of The Cloud Appreciation Society . . . is a great introduction to the society’s fight against ‘blue-sky thinking’ and one that may encourage many followers.”

—The Financial Times (London)

“The Cloudspotter’s Guide, in which mythology and meteorology combine with genteel, gentleman amateurism, [is] as definitive an introduction to the subject as you’d wish to find. It’s funny, too.”

—The Times (London)
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INTRODUCTION

.....

I’ve always loved looking at clouds. Nothing in nature rivals their variety and drama; nothing matches their sublime, ephemeral beauty.

If a glorious sunset of Altocumulus clouds were to spread across the heavens only once in a generation, it would surely be amongst the principal legends of our time. Yet most people barely seem to notice the clouds, or see them simply as impediments to the ‘perfect’ summer’s day, an excuse to feel ‘under the weather’. Nothing could be more depressing, it seems, than to have ‘a cloud on the horizon’.

A few years ago, I decided that this sorry state of affairs could not possibly be allowed to continue. The clouds deserved better than to be regarded merely as a metaphor for doom. Someone needed to stand up for clouds.

So, in 2004, I started a society devoted to doing just that. I called it The Cloud Appreciation Society and launched it during a lecture I gave at a literary festival in Cornwall. In case anyone at the talk felt moved to join the society, I’d made some official badges, and was surprised to see a rush of people come up for them at the end.

Of course, an organisation only exists when it has a website. So, a few months after the talk, I launched the society on the Internet. Initially – like the clouds themselves – membership was free, and word soon spread.

People sent in their cloud photographs, which I put up on the gallery pages for others to look at. The early trickle of submissions soon swelled to a torrent. Stunning images were arriving of rare and beautiful formations: lenticularis wave-clouds over the peaks of the Swiss Alps, rippled Cirrocumulus layers in the warm hues of the sunrise, Cumulus clouds shaped like elephants, cats, Albert Einstein and Bob Marley.

Soon, I had to start charging a nominal membership fee to cover costs, since people were joining from all over the world. They contributed cloud paintings and cloud poetry to be added to the site. I started a chat area, so that visitors would finally have a forum in which to discuss important cloud-related matters.

Some members were meteorologists and cloud physicists but most had no professional involvement with the weather at all. They ranged from octogenarian ex-glider pilots to infants of just a few months old. We all know that babies are amongst the most enthusiastic cloudspotters in the world, but I was still amazed at their ability to fill in the membership form.

The love of clouds seemed to transcend national and cultural boundaries and people joined from all across Europe, from Australia and New Zealand, from Africa, America and Iraq. By the end of the first year, we had 1,800 members, in 25 countries – all united by nothing more than an appreciation of the celestial mists.

Members soon asked me to recommend cloud books suitable for the general reader. So I looked around and decided that, save the odd glossy picture book, nothing quite fitted the bill.

Which is how The Cloudspotter’s Guide came about. It is a guide to all the delightful and eccentric characters in the cloud family, illustrated with photographs contributed by members of The Cloud Appreciation Society. I don’t present it as a meteorological text – there are already many fantastic examples of these, written by people who know a lot more than I do (and I confess to having plundered them all shamelessly). It is more serious than that – it’s a celebration of the carefree, aimless and endlessly life-affirming pastime of cloudspotting.

Gavin Pretor-Pinney

London

February 2006.


The Manifesto

of The Cloud
Appreciation Society

. . . . . . . . . .

We believe that clouds are unjustly maligned and that life would be immeasurably poorer without them.
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We think that clouds are Nature’s poetry, and the most egalitarian of her displays, since everyone can have a fantastic view of them.
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We pledge to fight ‘blue-sky thinking’ wherever we find it.

Life would be dull if we had to look up at cloudless monotony day after day.

[image: ]

We seek to remind people that clouds are expressions of the atmosphere’s moods, and can be read like those of a person’s countenance.
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We believe that clouds are for dreamers and their contemplation benefits the soul. Indeed, all who consider the shapes they see within them will save on psychoanalysis bills.
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And so, we say to all who’ll listen:

Look up, marvel at the ephemeral beauty, and live life with your head in the clouds.



I am the daughter of Earth and Water,

And the nursling of the Sky:

I pass through the pores of the ocean and shores;

I change, but I cannot die.

For after the rain, when with never a stain

The pavilion of heaven is bare,

And the winds and sunbeams with their convex gleams

Build up the blue dome of air,

I silently laugh at my own cenotaph,

And out of the caverns of rain,

Like a child from the womb, like a ghost from the tomb,

I arise, and unbuild it again.

Percy Bysshe Shelley, ‘The Cloud’
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CLOUD CLASSIFICATION TABLE

Clouds are classified according to a Latin ‘Linnean’ system (similar to the one used for plants and animals), which is based on their heights and appearance.

Most clouds fall into one of ten basic groups, known as ‘genera’. They can further be defined as one of the possible ‘species’ for that genus, and any combination of the possible ‘varieties’. There are also various accessory clouds and supplementary features that sometimes appear in conjunction with the main cloud types. (If all this Latin freaks you out, don’t worry – it freaks me out too.)
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The Low Clouds
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ONE

CUMULUS

The cotton wool tufts that form on a sunny day

Leonardo da Vinci once described clouds as ‘bodies without surface’, and you can see what he meant. They are ghostlike, ephemeral, nebulous: you can see their shapes, yet it’s hard to say where their forms begin and end.

But the Cumulus cloud is one that challenges da Vinci’s description. Rising in brilliant-white cauliflower mounds, it looks more solid and crisply defined than other cloud types. As a child, I was convinced that men with long ladders harvested cotton wool from these clouds. They look as if you could just reach up and touch them – and, if you did, they would feel like the softest things imaginable. The most familiar and ‘tangible’ of the cloud family, this is a good type for budding cloudspotters to cut their teeth on.

Cumulus is the Latin word for ‘heap’, which is simply to say that these clouds have a clumpy, stacked shape. The people who concern themselves with such things divide them into humilis, mediocris and congestus formations – these are known as ‘species’ of Cumulus. Humilis, meaning humble in Latin, are the smallest, being wider than they are tall; mediocris are as tall as they are wide, and congestus are taller still.

It is the smaller ones that generally start forming over land on sunny mornings. And because neither they nor their mediocris brothers produce any precipitation, they are widely recognised as ‘fair-weather clouds’ – a pair of puffy fingers up at those who can only think of clouds as the opposite of fine weather. A lazy sunny afternoon beneath the drifting candyfloss curls of the Cumulus is far finer than the flat monotony of a cloudless sky. Don’t be brainwashed by the sun fascists – fair-weather Cumulus have a starring role in the perfect summer’s day.


HOW TO SPOT

CUMULUS CLOUDS

Cumulus are low, detached, puffy clouds that develop vertically in rising mounds, domes or towers, and have generally flat bases. Their upper parts often resemble cauliflowers and they appear brilliant white when reflecting high sunlight, but can look dark when the sun is behind them. Cumulus tend to be randomly scattered across the sky.

TYPICAL ALTITUDES*: 2,000–3,000ft

WHERE THEY FORM: Worldwide, except in Antarctica (the ground is too cold for thermals).

PRECIPITATION (REACHING GROUND): Generally none, except for brief showers from congestus.
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Cumulus humilis
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Cumulus mediocris
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Cumulus congestus

Michael Rubin (member 329).
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Cumulus mediocris radiatus

Paul Cooper (member 1523)



CUMULUS SPECIES:

HUMILIS: Minimal vertical extent. They look flattened and appear wider than they are tall. Do not cause precipitation.

MEDIOCRIS: Moderate vertical extent. Might show protuberances and sproutings at the top. Appear as tall as they  are wide. Do not cause precipitation.

CONGESTUS: Maximum vertical extent. The tops are like cauliflowers. Appear taller than they are wide. Cause brief downpours.

FRACTUS: Ragged edges and broken up. Can form in the moist air below rain clouds.

CUMULUS VARIETIES:

RADIATUS: When Cumulus have formed into rows, or ‘cloud streets’, which are roughly parallel to the wind direction. Due to perspective, the rows appear to converge towards the horizon.

NOT TO BE CONFUSED WITH . . .

STRATOCUMULUS: Cumulus clouds are detached, not joined into a layer like Stratocumulus.

ALTOCUMULUS: Cumulus are not usually as regularly spaced as a layer of the higher Altocumulus. The clouds also look larger than the clumps of the Altocumulus. When they are above the cloudspotter, Cumulus appear larger than the width of three fingers, held at arm’s length.

CUMULONIMBUS: which often develops from a large Cumulus congestus. A cloud is still a Cumulus when its upper region has a sharp outline, compared with the softer top of the Cumulonimbus.



There is one other species of this cloud: Cumulus fractus. This has a much less puffy shape, its edges being fainter and more ragged. It is the way a Cumulus looks when it is decaying at the ripe old age of ten minutes or so.

Besides being divided into species, each of the ten main cloud types – each ‘genus’ of cloud – has a number of possible ‘varieties’. These are characteristics of appearance that are often observed in that cloud type. For the Cumulus cloud, the only recognised variety is Cumulus radiatus, which is when the clouds are lined up in files parallel to the wind. These rows of cotton wool tufts are sometimes called ‘cloud streets’.

Although Cumulus is generally associated with fine weather, any cloud can under certain conditions develop into a rain-bearing formation, and Cumulus is no exception. The innocuous Cumulus humilis and mediocris can on occasions grow into the angry, towering Cumulus congestus, which it must be said is anything but a fair-weather cloud. It is well on the way to becoming the enormous awe-inspiring Cumulonimbus thundercloud, and can itself produce moderate to heavy showers. Whilst the development of Cumulus clouds from humilis right up to the congestus and beyond can be a daily occurrence in the hot, humid tropics, it is less common in temperate climes. Nevertheless, if you see Cumulus develop into the tall congestus stage before midday, there is a distinct possibility of heavy showers by the afternoon. Attention all cloudspotters: ‘In the morning mountains, in the afternoon fountains.’

[image: ]

THE DISTINCTIVE SHAPES OF Cumulus clouds may go some way to explaining why they are the cloud of choice in the drawings of young children. No six-year-old’s picture of a family in front of their house feels complete without a few puffy Cumulus floating in the sky above. Children just have a fascination with clouds. Can it be that, wheeled around in prams staring up at the sky as infants, they develop a deep connection with the clouds – like young chicks forming a familial bond with the first thing they see out of the egg? Who knows? Their drawings may show people with arms coming out of their necks, whose eyes aren’t even attached to their faces, but young children seem to capture the organic shapes of Cumulus clouds pretty well. No doubt they are just easier to draw than other types. Perhaps, however, their ubiquity in junior school drawings is due to something more fundamental than this.
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Be careful when you complain about the clouds – they can hear what you are saying. Cumulus, in particular, give as good as they get.



Cumulus also feel like the most generic and basic of all the varieties. Picture a cloud in your mind and it is likely to have the shape of a Cumulus, which is probably why it was their gentle, bulging curves that were used by Mark Allen, a 22-year-old graphic designer, when he created the icons for the BBC weather forecasts in 1975. Back then they were in the form of rubber-coated magnets, which the TV forecasters would slap on to the map of Britain. I’d snigger, along with the rest of the nation, each time these fell to the ground after they turned their backs.
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Being the best cloudspotters in the world, six-year-olds rarely miss the opportunity to bung some Cumulus into their drawings.



The Cumulus symbols were used to stand for cloud cover for thirty years until 2005, when the BBC weather graphics were completely redesigned into a dynamic 3D system, which showed how cloud coverage and rainfall distribution varied in real time. Whilst the new system gave a much more accurate indication of cloud cover, viewers complained that the way the camera panned and swooped across the computer-generated map made them feel sick. But perhaps that was just an excuse and, like me, they were merely sad to have to say goodbye to the friendly Cumulus symbols.

[image: ]

ALTHOUGH CLOUDSPOTTING is an activity best undertaken with time on your hands, it is something that everyone can enjoy. Clouds are the most egalitarian of nature’s displays, since each one of us has a good view of them, so it really doesn’t matter where you are. A little elevation never goes amiss, of course, but this could as easily be provided by a high-rise as a mountain range of outstanding natural beauty. More important is the frame of mind you are in while cloudspotting. You are not a trainspotter, so standing on a hill with a notebook and pen poised to tick off the different types will end in disappointment. So will any attempt to write down their serial numbers.
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The now-defunct cloud symbol, designed for the BBC weather forecasts by Mark Allen when he was considerably older than six.



A cloudspotter is not a cataloguer – meteorologists are busy indexing the different genera, species and varieties of clouds on your behalf. They call it work. Yours is a far more gentle and reflective pursuit – one that will lead to a deeper understanding of the physical, emotional and spiritual world. John Constable, perhaps Britain’s best cloud painter, saw the sky as ‘the keynote’ and ‘the chief organ of sentiment’ in his landscape paintings. And his cloudscapes do have a drama and vitality to them that I feel is lacking in the rural idylls below.

Constable believed that ‘we see nothing truly till we understand it’. I agree. If cloudspotters appreciate the way clouds form, what makes them look the way they do, how they shift from one formation to the next, how they grow and develop, how they decay and dissipate, they will have learned more than mere principles of meteorology. René Descartes, the French Jesuit philosopher of the seventeenth century, wrote of clouds:


Since one must turn his eyes toward heaven to look at them, we think of them . . . as the throne of God . . . That makes me hope that if I can explain their nature . . . one will easily believe that it is possible in some manner to find the causes of everything wonderful about Earth.1
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SO WHAT EXACTLY is a Cumulus cloud? It may feel rather unsatisfying to hear that it is just water. And yet, like all clouds, that is all it is. The curious cloudspotter might therefore wonder why it looks so different from a glass of the stuff down here on the ground. The cloud’s white, opaque appearance is because the water is in the form of countless tiny droplets (well, around 350,000,000,000 per cubic feet in actual fact), each only a few thousandths of a millimetre across. And this array of innumerable tiny surfaces scatters the light in all directions, giving the cloud its diffuse, milky appearance as compared with the single surface of a container of water. It is like the rough face of etched glass compared with a smooth pane: all the minute angled surfaces of the roughened glass make it look white as they scatter the light every which way.

According to ancient Hindu and Buddhist beliefs Cumulus clouds are the spiritual cousins of elephants, which is why the animals are worshipped, with a view to bringing rain after India’s scorching summer heat. ‘Megha’, meaning cloud in classical Hindi, is the name used to address elephants in these prayers. The Sanskrit creation myths describe how elephants created at the beginning of time were white, had wings to fly, could change their shape at will and had the power to bring rain. Although they have now lost these magical powers, the present-day descendants of those early Über-elephants are still believed to have an affinity with the clouds – especially the albino ones.
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Cumulus mediocris – as tall as it is wide.



It is somewhat alarming to learn that eighty elephants weigh about as much as the water droplets in a medium-sized Cumulus – a Cumulus mediocris – would if you added them all together.* For, though the droplets in a Cumulus cloud are extremely small, there are one hell of a lot of them. Given that elephants don’t tend to fly these days, how exactly does the water equivalent of eighty of them rise to form a Cumulus?
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The droplets in a typical Cumulus weigh the same as eighty elephants. But this one looks like it only weighs as much as one baby elephant.



There’s a clue in the cloud’s tendency to appear on a sunny day. For when the sun is shining, currents of air known as thermals, or convection currents, start to form as it warms the ground. These rising plumes of air are the light turbulence you feel as you pass through Cumulus in an aeroplane. They are the reason why hang gliders and eagles will head toward this type of cloud, knowing that it is a celestial signpost for the updraughts that give them lift. Thermals are the invisible spirits that give life to the Cumulus. They bring it into being, flowing through it, animating it. To understand the formation of thermal convection currents is to glimpse the soul of a Cumulus cloud. They are what get the moisture up there in the first place and also what help the cloud’s droplets to stay airborne for the ten minutes or so of a typical Cumulus’s life.
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Whilst it doesn’t look much like a field on a summer’s morning, unless you have been at the jazz cigarettes, the lava lamp does show how air can rise in a thermal, which carries water vapour up to form a cumulus cloud.



It’s a lot like the movement of the blobs of oil in a lava lamp. The mixture of oil and coloured water inside the lamp moves upwards by the same process of convection as air on a sunny day. Although the lamp contains liquids rather than gases, the principle is the same.

The oil in the lamp is normally just a bit denser than the water, and so sits at the bottom, but when the bulb in the base warms it up, the oil expands, becomes a little less dense, and begins to float up lazily through the water. The air outside behaves in a similar way. A ploughed field that has been warmed by the sun can act like the bulb in the lamp, warming the air above – making it expand, become less dense and float upwards through the surrounding cooler air. The invisible moisture carried in the rising thermal is what can end up as Cumulus, or, in the words of the American poet Maria White Lowell, ‘little tender sheep, pastured in fields of blue . . . with new-shorn fleeces white’.

Remember that Cumulus are individual clouds, quite different from the large layers you see in an overcast sky. For it so happens that some surfaces absorb and give off the sun’s heat better than others, and thus a pocket of air will rise by convection more readily over here than one over there. Tarmac, for instance, will heat the air more efficiently than a grass field. A hillside facing the sun will do so faster than one in shadow. Cloudspotters will be pleased to see this most clearly demonstrated when sailing around a small island on a sunny day. The surface of the island is warmed by the sun’s radiation more readily than the sea around it, and a puffy, white Cumulus cloud can often be seen poised above it, fed by the thermal coming off the ground. South Sea Islanders would use Cumulus clouds as beacons, navigating toward an atoll well before the land itself became visible.

Since they form on top of these independent convection currents, Cumulus are separate, individual clouds. This is one of the main ways in which they differ in appearance from other cloud types. Each is the visible summit of a towering transparent column of air – like a bright white toupee on a huge invisible man. And the Cumulus can soon drift off from its thermal host – the wig plucked from his head, swirling and folding in on itself in slow motion as it is swept along in the breeze.

[image: ]

ONE THING THAT MAKES the Cumulus such an appealing cloud to the fledgling cloudspotter – besides, of course, its fair-weather associations – is that it looks so damn comfortable. Who hasn’t gazed up and dreamt of falling asleep in the Cumulus’s plump, white folds? These clouds are like furniture fit for gods. Which must be why they have historically appeared in religious imagery as the sofas of the saints. Whereas up until medieval times God was only ever depicted in Western art as a hand or an eye emerging from the clouds, from the Early Renaissance onwards clouds were commonly used in religious paintings as supports for the deities.

I recently spent seven months living in Rome, and though the summer skies were often entirely devoid of clouds, I soon noticed that down at ground level the city had more than its fair share. It struck me that, on every street corner, the Baroque church interiors were frescoed with billowing white Cumulus cushions, upon which sat the apostles and saints looking down to the congregation below. Bernini’s famous sculpture, St Teresa in Ecstasy, shows the saint falling back into the folds of a Cumulus cloud hewn from travertine stone. And Raphael and Titian’s Renaissance paintings in the Vatican, from a hundred years before, depict the Madonna holding the baby Jesus in her arms, or being crowned at her Ascension, always suspended on a generous bed of vapours. Even the mosaic in the Basilica of Saints Cosma and Damiano next to the Roman forum, dating back to the sixth century, shows Jesus dressed in a toga standing on a carpet of clouds, tinged red and orange with the hues of the setting sun.
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The humble Cumulus humilis – never hurt a soul.



Being half-way between heaven and earth, clouds were the perfect religious symbols for separating the divine and mortal realms – vaporous furniture allowing artists to place everyday mortals and divine beings together in the same image. For so many artists producing Christian imagery, ample, virginal Cumulus clouds were what divided all that was heavenly and pure from the sinful, mortal realm below.

The clouds and Christianity have always gone hand in hand. Biblical references are plentiful. In Exodus, God appeared on Mount Sinai in a cloud, which at once concealed and revealed him, and he led the ransomed Israelites across the desert in a pillar of cloud – the glory cloud – preceding them as they marched, stopping when it was time to make camp, rising up when it was time to move on. In the Book of Acts, Jesus was received into a cloud as he ascended to heaven after his resurrection, whilst The Passing of Mary, Second Latin Form describes the Virgin rising to heaven on a cloud, after the apostles had been transported to her deathbed on them. In Judaic mythology ‘Bar Nifli’, or ‘Son of a Cloud’, is a title for the Messiah. According to the Book of Daniel, he will appear riding a white cloud.
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A Roman Catholic prayer card from 1892 shows Jesus, Joseph and the Virgin Mary sitting on Cumulus clouds. These make them look rather comfy above the poor souls in the flames of Purgatory.



But associations between clouds and the divine are by no means limited to Christo–Judaic faiths: Islamic esotericism holds that Allah was in the state of a cloud before his manifestation; the Japanese god of thunder and lightning, Raiden, prevented the Mongols from invading Japan in 1274 by sitting on a cloud and showering lightning arrows upon their fleet; Sun Wu-Kung, the Monkey King who brought the old scriptures from Buddha in the Western Heaven back to China in the classic tale Journey to the West, got around by ‘cloud dancing’, which allowed him to cover huge distances by leaping from cloud to cloud.

And the list goes on: Parianya, meaning ‘rain cloud’, is the old Indian god of rain and vegetation, who is married to the fertilised Earth and represented in the form of a bull; Perkons, one of the main deities in Baltic folk religion, is the thunder god, whose main role is to bring fertility; Ngai, the creator god and chief deity of the Masai tribes of Kenya and Tanzania, appears as a red cloud when he is angry and a black one when he’s in a good mood. Wondjina, primal beings of Aboriginal myth, are cloud and rain spirits who descended into caves in the Dreamtime, and one of whom rose to the sky and formed the Milky Way . . . I could go on, but I think you get the idea.

As children, we look up to our parents – physically, we look up toward them – and are parents not the nearest things to gods for a young child? Perhaps it is why, as adults, we look up to our gods in the sky. No doubt, it is also because rain and sunshine, upon which our survival has always depended, come from above and are beyond the control of earthbound mortals. Whatever the reasons, we’ve seen the clouds when we’ve looked to our deities and so have naturally associated the two. How sad that we can now go up in aeroplanes and see that there are no gods upon the clouds.

By the mid-nineteenth century, once balloon travel had become a relatively commonplace means of taking man up to cloud level, the Victorian critic and essayist John Ruskin wrote:


Whereas the medieval never painted a cloud but with the purpose of placing an angel upon it . . ., we have no belief that the clouds contain more than so many inches of rain or hail.2
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Low clouds can line up parallel to the wind to form Cumulus radiatus. Also known as ‘cloud streets’, they’re the Roman roads of the cloud world.
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FOR THE FIRST two hundred years of balloon flights, hydrogen – a gas lighter than air – was the most common means of lift. The dangers of using such a highly combustible gas and the lack of easy control of altitude meant that by the 1960s manned balloon flights were more commonly powered by heating the air in the balloon. This makes it expand and become less dense than the air around and float upwards. It is the very same principle as the rising of thermals on a sunny day. In fact, Cumulus clouds can form above fires. Known as pyrocumulus, these appear as Cumulus mounds atop the plumes of smoke from stubble burning or wildfires. The heat of the flames induces thermal currents of air, which can carry moisture up with them.

But what does it mean for the air in a thermal to ‘contain’ moisture as it rises? And how can this invisible moisture magically change into the visible droplets that make up a Cumulus cloud? It might seem rather less mysterious if you remember that you are creating clouds when you see your breath on a cold day. I remember being fascinated by this when my father took me to the park on freezing autumn mornings to collect conkers. I’d wave my mittened hands through the misty breath, both delighted by it and disappointed that, unlike the clouds above, the ones I created vanished so quickly. I wished they would form a row of ‘breathprints’ leading all the way back to the car. They may not have stuck around – instead just evaporating away into the morning air – but they were indeed real clouds. Scale and altitude aside, they were in fact no different from Cumulus clouds.

The air we breathe out is always packed with water vapour. Our bodies make sure that it is, since our moist bronchial tubes are designed to stop dust and pollution getting into our lungs. At least four percent of the weight of the warm air we breathe out consists of individual water molecules, which are colliding with anything and everything in their path – just like the oxygen, nitrogen and other molecules that make up air. When in the form of molecules like this, water is a gas and is called ‘water vapour’. However, individual molecules are much too small for us to see, and so air, regardless of how much water vapour it contains, is transparent. Only when the water molecules stick together into clumps are we able to see them.



[image: ]


Pyrocumulus can form in the hot, moist air that rises from forest fires.



And this is exactly what happens when we exhale on a cold day. Our warm, moist breath mixes with the cold air and quickly drops in temperature. As any gas cools, its molecules slow down. And when this happens to the water molecules in our breath, they more readily stick together.

Likewise, thermals rising from the ground carry water vapour up with them and, if they are cool enough when they rise, their decelerating water molecules also become more likely to stick together and some of them form into the countless tiny droplets that make up a Cumulus cloud.

[image: ]

THE CLASSICAL GREEK GOD Zeus was the lord of the sky, the god of rain and the cloud-gatherer. He and his wife, Hera, had a somewhat tempestuous relationship, mostly because he was such a philanderer. Hera was jealous of his lovers, and Zeus sought vengeance on anyone who took a shine to her. Ixion was one such character who had the cheek to pursue Hera after he had been invited to Olympus by Zeus himself. Having heard that something fishy was going on, Zeus decided to test Ixion’s intentions and fashioned a cloud that resembled his wife. Ixion had it away with the cloud and was killed by Zeus. The cloud later gave birth to Centaurus who, like his unruly offspring the centaurs, was part man and part horse. I guess this is a warning to over-eager cloudspotters: don’t get too intimate with a cloud.
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Jupiter and Io, 1531, by Correggio – the seedy world of sixteenth-century cloud pornography.



Zeus himself seems to have had a bit of a fetish for clouds – if Jupiter and Io, a sixteenth-century painting by the Italian Renaissance artist Correggio, is anything to go by. It shows a naked woman in the throes of sexual abandon as she is ravaged by a dark Cumulus cloud.

The painting was part of a triptych that Correggio produced in the 1530s, depicting the Loves of Jupiter, the Roman name for the Greek god Zeus. Correggio painted the god making love to Io, who was Hera’s priestess. In the myth, as recounted by the Roman poet Ovid, the over-sexed Jupiter lusts after Io and tries to take advantage of her in the meadows of Lerna. So concerned is he that his wife will see him philandering with this mortal bit of fluff that he hides himself in a dark cloud. And as Ovid explains, Io does her best to get away:


For while he spoke she fled,

and swiftly left behind the pasture fields

of Lerna, and Lyrcea’s arbours, where

the trees are planted thickly. But the God

called forth a heavy shadow which involved

the wide extended earth, and stopped her flight

and ravished in that cloud her chastity.3



In contrast to the violent scene described by Ovid, Correggio chose to depict Io looking as if she was having a rather good time with the cloud, and in the process created what must be the most erotic painting of a cloud ever put to canvas: the first – and sadly the last – example of sixteenth-century cloud pornography.

The Cumulus with which Correggio shrouded the randy Jupiter was dark blue-grey in colour. The darkness of a Cumulus cloud depends, firstly, on whether you are looking at the side in shadow and, secondly, on the brightness of the sky or other clouds behind it. But it also depends on the number of water droplets that the cloud contains, for it is these that scatter the sunlight and prevent some of it from passing through. The more laden with droplets a cloud is, the darker it will appear with the sun behind. Cloudspotters will note that as a Cumulus grows in size from its small humilis form, through the mediocris stage into a towering thick congestus, its base will appear darker and darker as the thickening cloud blocks out more and more sunlight. How appropriate, then, for Correggio to have painted the over-sexed god, brimming with evil intent and lust for the beautiful Io, as a dark grey Cumulus congestus – a phallic tower of a cloud, so laden with water that it is bursting to rain down its load.

[image: ]

WITH ITS CHURNING INNARDS stirred by convection currents, the Cumulus can be a skittish and unpredictable cloud. Viewed from the ground, its internal movement seems gentle, even lazy, but remember that when an object is some way off it seems to move more slowly (a jet airplane, high above, can appear to move at a snail’s pace). In reality, the turbulence within the cloud can be brisk. And once it starts growing, an innocuous fair-weather humilis can build in a matter of hours to an enormous congestus, whose darkening base warns of sudden, heavy showers.

How does a Cumulus humilis manage to grow and build like this? It’s a question on every cloudspotter’s lips. If a Cumulus, forming on a thermal that rises from a source on the ground, is then blown away by the wind (as so often happens when low clouds drift across our skies) then why should the air within it keep rising, higher and higher, and build it into a billowing tower? With the thermal left behind, what is the source of the lift? This is where the lava lamp analogy falls down, for its blobs of oil, cooling as they rise from the lamp, soon contract and sink again. Why doesn’t the air in a building Cumulus just do the same?

It is because of something called ‘latent heat’. Put aside your prejudices toward anything that sounds like a physics lesson and listen up, for this is essential to understanding the playful, carefree behaviour of the fair-weather Cumulus. Remember Constable’s sentiment: ‘we see nothing truly till we understand it’. Of course, anyone can appreciate a glorious cloudscape, but it strikes me that the more a cloudspotter understands about clouds’ behaviour, the more their beauty opens up.

Latent heat of condensation is the warmth that is given off when free-flying water molecules join together into droplets of liquid, as they do when a Cumulus forms at the top of a rising thermal. It so happens that when water condenses from vapour into liquid droplets it gives off heat into the surrounding air.

It might be easier to understand this principle by considering the opposite – when liquid water evaporates into a vapour and it takes up heat from its surroundings. If this makes things any clearer, consider the sweat forming on my brow when I go out for a jog on a summer afternoon. (This is fictional sweat, on my fictional brow, on a fictional summer afternoon, for jogging is not something that I generally do.)

The sweat evaporates from my forehead in the breeze and its water molecules carry heat away with them, leaving my forehead a little cooler (and stopping me from overheating). In fact, it is not inconceivable that the molecules of my sweat might get swept up in a thermal forming over the field that I am running around – that they might ascend with the curling, twisting current of air, cooling with the air as they rise.



[image: ]


How a Cumulus can grow when I’m out jogging.



They might reach a height where the air has cooled enough for many of them to start joining back together into clumps – into cloud droplets. The heat that the molecules of my sweat took away with them as they evaporated from my forehead is released again when they form into the cloud. This heat, released as water vapour condenses, is what scientists call latent heat, and it is central to how little Cumulus clouds grow into big Cumulus clouds.

When the droplets form and release their latent heat, the surrounding air warms up a bit. This makes the air expand more, become more buoyant and can cause it to float upwards with renewed vigour. The latent heat released within the Cumulus is how the cloud grows vertically. It gives the air added lift and is why the Cumulus has puffy mounds at its top.

In this way, the Cumulus can build, seemingly of its own accord, from humilis to mediocris and even to the towering congestus. And the congestus cloud might rain its moisture down again. And I might happen to be jogging back around the field below as it does so. And the water molecules that had started out as my sweat might fall back down in a raindrop and land on my forehead once again.

This sort of circular futility is why I don’t generally go jogging.

[image: ]

CLOUDS MAY BLOCK OUT our beloved sun, the very heat of which gives rise to them, but they also let us see it. A thin layer of cloud called a Stratus is the very thing that
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