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Up in the clouds: the scientific view

You have looked at clouds with artist’s eyes. In the following pages we invite you to observe clouds from a scientific point of view. You will learn the names and characteristics of the different types of clouds, how to predict if they bring rain, wind or hail and the answers to some of the most interesting questions asked by specialists.
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What are clouds made from?

Clouds are made from tiny drops of water, but also from dust and soot particles and other elements that the wind carries.

How can it be possible that the white, fluffy cloud that we see above us, suspended in the sky, is made from the same liquid that we drink daily? Well, because every one of those droplets only measures a few thousandths of a millimetre in width. They are so small that 10 thousand million droplets fit in a cubic metre!

However, the water in clouds is not always found in the form of droplets. According to the altitude of a cloud, the drops can be mixed with vapour or ice crystals. And if the cloud is very, very high up, it can be made entirely of crystals, like those in the image.

Página 27 – derecha

How are clouds formed?

How does water manage to turn into a cloud? Where does it come from? It’s simple: when the sun heats the surface of seas and rivers, puddles on paving stones, recently washed clothes and even when it dries a perspiring forehead, the water present in those places is transformed from its liquid form into vapour; in other words it evaporates.

The sun’s rays also warm up the ground and the air close to its surface. This creates a rising current of warm air, called a thermal current. In nature, evaporating water is carried upwards by thermals. As the water vapour particles rise and move away from the warm earth, they start to cool down and re-form themselves into miniscule drops; in other words, they condense and return to a liquid state. These minute droplets of water are what clouds are formed from.
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How much does a cloud weigh?

We are all used to seeing those enormous water masses, clouds, pass over our heads. Some of us even live a large part of the year under skies covered by them. But… how much does all that water weigh?

If all the drops in a large, medium size cloud, which only just fills a cubic kilometre (in other words, 1 km high by 1 km long by 1 km thick), were collected together the cloud would weigh more or less the same as eighty elephants! An Asian elephant weighs two and a half tons; so what is the total weight of the water droplets in the cloud? No more and no less than two hundred tons.
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How do clouds remain in the air?

How is it possible then that a cloud weighing the same as eighty elephants remains in the air and doesn’t fall to the ground, pulled down by gravity?

It’s all about the size of the particles. The water droplets in a cloud are very small; they are less than 0.005 millimetres wide. They are so small that the force of gravity pulling them down is compensated for with the force of the rising thermal pushing them upwards. Thus the cloud maintains afloat in perfect equilibrium. When a cloud falls… it’s because it is raining!
So, why does the water in clouds fall?

To understand this, you just need to look at a window on a rainy day. At first the drops are all separate, but as they run into one another they get heavier and fall. 

In order for the tiny droplets or crystals floating in the air to get bigger, they must first come into contact with a particle of dust, sea salt or sand. Only then do they start to collide into each other and merge into even bigger drops. When the drops exceed 0.02 millimetres, the air can’t support them any more and they fall as precipitation.
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What are the different types of clouds?

Clouds can be grouped in to three large types, according to their shape: cumulus, cirrus and stratus. These types of clouds also combine among themselves and acquire more complex names like ‘cirrostratus’. When the cloud’s name includes the word ‘nimbus’, it means that it usually causes rainfall.
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[COLUMNA DE TEXTO A LA DERECHA DE LA IMAGEN]

High clouds

From 7000 metres, the clouds’ water is only in the form of ice crystals.

Up to 7000 metres, the water is in the form of droplets and ice crystals.

Mid-level clouds

Low clouds

Up to 2000 metres, the water in the clouds is in the form of droplets and vapour.
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What are cumulus clouds?

Cumulus are low clouds resembling cotton balls, which form on sunny days. They are shaped like bright white cauliflowers and are more defined than other clouds. They look very comfortable, so much so that they make you want to lie down on them for a sleep. In general, cumulus appear alone and are a sign of good weather.

What are altocumulus clouds?

Altocumulus look like medium-size cotton balls, like little loaves of bread or almonds arranged side-by-side, high up in the sky. They are white or grey, with shadows and are made up of drops of water and ice crystals. They cause rain only every now and then.

And cumulonimbus clouds?

Cumulonimbus are immense and terrifying storm clouds, some of which are taller than Mount Everest. They are shaped like an anvil: with a wide base, a column of clouds that winds around itself and a roof of wide clouds. Cumulonimbus release their water in fierce storms that can bring torrential rains, hail, thunder and lightning, and even turn into hurricanes. Although their downpours start violently, after a short time the rain stops.
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What are stratocumulus clouds?

Stratocumulus are large masses of fairly thick cumulus and as such are dark in colour. They look like an immense sheet or cottony mattress. In spite of their menacing appearance and expanse, they almost never cause precipitation.

What are nimbostratus clouds?

Nimbostratus form a layer of thick, low, lead-grey coloured cloud, typical of cloudy days. They can cover thousands of kilometres. In the areas under these clouds it rains monotonously, since the water is released at a constant rate during many hours, even days.

And cirrostratus clouds?

Cirrostratus are transparent, milky veils that usually cover large parts of the sky like tulle. They are formed from ice crystals and are often so thin they can hardly be seen. However, when they appear in front of the sun or moon they usually show rainbow-coloured rings: the ‘halo’.
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What are cirrus clouds?

Cirrus are white clouds in the form of feathers, fringes or hairs. Their name comes from Latin and means ‘curl’ or ‘strand of hair’. They are high clouds, formed from ice crystals, and usually generate drawings spread out across the sky, like this open hand, but don’t produce shadows. Cirrus are inoffensive if they appear on their own and move slowly; but if accompanied by more clouds they are a sign that bad weather is on its way.
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Why do you see different coloured clouds?

Clouds’ colours, like the colours of everything we see, depend on sunlight.

The majority of clouds look white because the droplets they are made of make the sunlight disperse in all directions. If clouds were formed only of water vapour we wouldn’t be able to see them: they would be invisible! This is because in water vapour, the particles are so spaced out that they are not capable of diffusing sunlight.

If, at sunrise or sunset, the clouds look red, pink, yellow or violet, it is because the sun is hitting the droplets at a more oblique angle and so one of the many colours of the rainbow predominates.

And when clouds look grey it is because they are so compact that the sunlight doesn’t pass through them completely and they become shadow.
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Do sheet lightning, lightning bolts and thunder come from clouds?

In the very tall column of cumulonimbus clouds there are strong currents of air that rise and fall. Besides producing hail, this movement causes the drops and crystals to rub against each other and creates electrically charged areas in the cloud. In other words, some areas have positive charges and others, negative charges. These charges are attracted to each other and produce the electric discharges that we know as lightning.

Lightning heats the air to 30,000oC! This great heat generates explosions in the air’s gases, which are heard from earth: thunder.

The most dangerous of the electric discharges are lightning bolts, which go from a negative area in the cloud to a positive area on earth. They can cause fires in woods and electrify water.
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How do raindrops fall from clouds?

We often draw raindrops as if they were tears because we think that they fall like that from clouds. This tear shape is usually seen in taps or on dripping leaves: little by little, the drop grows and gets fatter, but it resists falling, clinging with all its strength to the sides of the tap or leaf. Finally, when it can no longer support itself due to its great weight, it falls in the shape of a large tear.

In clouds, on the other hand, the miniscule drops of water float in air and have almost perfect spherical shapes, like tiny little balls. But once the drops have become sufficiently big enough, they don’t remain suspended in the air and precipitate; in other words, they fall as rain.
When the drops fall as rain, the force of the air resisting their descent deforms them and they lose their spherical, little ball shape. Instead, they take on a special appearance: they become like flattened marbles. Thus, seen from below, the drops have a circular shape and from the side they resemble a transparent, hollow hamburger bun.
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But why don’t we see the hamburger-bun shape when rain falls? Because the raindrops fall too fast. When we watch it raining, we see the drops as lines or traces. This is because our eyes can’t ‘stop’ the drop, but instead see it moving along its trajectory. What look like lines are in reality drops moving rapidly through the air.

A raindrop can reach a speed of 7 metres per second. It takes half a second to fall one floor of a building!

The drops hit us without causing us any pain, because air resistance slows their fall. As something falls, it speeds up, but that speed makes it hit the air harder, until it reaches a point at which the air prevents it from going any faster. So, small, light things reach low speeds in air; but hail, for example, reaches double the speed and it hurts! If instead of air there were nothing, everything would fall at the same speed and would produce a similar injury: a raindrop could be deadly.

Página 32 – izquierda

When does water fall as snow?

Snow is produced when both the air in the cloud and that which is close to the ground are at less than 0oC. Snowflakes are formed when lots of ice crystals unite in an ordered and special shape, which is why each snowflake has a unique pattern. However, they all look alike; they have six sides like an ice crystal.

And when does it fall as hail?

In high clouds, like cumulonimbus, air currents rise and fall. So, the drops move within the cloud as if they were in a lottery ball machine. On rising, the water droplets freeze onto the crystals and, with successive rotations, they form little balls of ice.

If we count the layers of ice in a hailstone, we can find out how many times it rose and fell within the cloud.

Why does sleet fall?

Sleet is formed when an almost melted snowflake leaves a cloud and turns into ice again as it descends. This happens when the air under the cloud is colder than the cloud itself. 
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What is drizzle?

Drizzle is light precipitation whose droplets are much smaller than raindrops. It can be so light that it seems to float in the air. Drizzle reduces visibility, which means it is more difficult to see objects in the distance when it is drizzling. It is produced by stratocumulus or stratus, and usually lasts a very, very long time.

What is fog?

Fog is a special type of cloud, called stratus, which is the lowest of the clouds. When it appears touching the ground it is known as mist or fog. Sometimes fog can make it seem like you are walking with your head in the clouds… a terrifying experience.
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What is pareidolia?

You are now a CLOUD expert! But, have you thought about it: why do we see familiar shapes in them? Pareidolia is a psychological phenomenon that conditions us to visualise familiar or recognizable figures in other forms. For example, in rocks, in the bark of trees, in damp stains on walls, in the moon itself and, of course, when you have your head UP IN THE CLOUDS!

