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Okay, boys and girls, in this column you are going to learn something about clouds.  You know - those puffy white things up in the sky. As some of my family, friends, and readers know, I was a weatherman in the Navy.  So, I know a thing or two about clouds and the weather.  First, let’s learn what the basic clouds are and what they look like. Actually, there are only three basic types of clouds which are cumulus, stratus, and cirrus. Then you have multiple combinations of these clouds for a total of 10 different clouds.
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Low clouds develop under 6,500 feet, middle clouds are found between 6,500 and 20,000 feet, and high clouds are the ones above 20,000 feet.

Low Clouds

Two low clouds not shown above are the nimbostratus and stratocumulus clouds. The words “nimbo” or “nimbus” are Latin for rain – these are storm clouds. Nimbostratus clouds most likely means it is or it is going to rain or snow.  Normally, stratocumulus clouds bring only light rain or snow. However, these clouds are often seen at the front of storms to come. 
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	Nimbostratus Clouds
	Stratocumulus Clouds


	Stratus clouds are uniform grayish clouds that often cover the entire sky. They look like fog that does not reach the ground.  Actually, most fog is a stratus cloud that does reach the ground.  Usually no rain falls from stratus clouds, but sometimes you might get a steady drizzle.
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The most common cloud we see in Hawaii is the cumulus cloud. Cumulus means “heap” or “pile” in Latin.  Cumulus clouds may appear alone, in lines, or in clusters. Cumulus clouds can sometimes be the precursor to other clouds such as the cumulonimbus cloud when other weather factors are unstable. Cumulonimbus clouds may be associated with such things as heavy rain, hail, thunderstorms, lightning, waterspouts, and tornadoes.  These storm clouds can be 10 or more miles in height.
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Middle Clouds

	[image: image9.png]



	Altocumulus clouds are either banded or rounded in formation and sometimes can look like rolls of cotton in the blue background of the sky. Alto means “high” in Latin.  These clouds are made of water whereas high-level clouds are made of ice.  Often, these clouds have shadows or dark areas and can sometimes signal bad weather is approaching.  Altocumulus clouds that appear on a clear humid morning can indicate a thunderstorm will approach later in the day. 
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	Altostratus clouds are characterized by a generally uniform gray sheet or layer that frequently covers the whole sky. They are similar to lower altitude stratus clouds.  Altostratus clouds are caused by a large air mass that is lifted then condensed, usually by an incoming frontal system. An altostratus clouds usually form ahead of rain or snow storms. Altostratus clouds can be made from ice crystals that are potentially dangerous because they can cause ice buildup on airplanes. 


High Clouds
	Cirrocumulus clouds appear as small, rounded white puffs in long rows. The small ripples in these clouds sometime resemble the scales of a fish. Cirrocumulus clouds are usually seen in the winter and indicate fair, but cold weather. In tropical regions, they may indicate an approaching hurricane.
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	Cirrostratus clouds are very thin sheet like clouds that usually cover most of the sky. Cirrostratus clouds form when cool, dry air meets warm, moist air. They are often indicators of an approaching rain or snow storm.  These clouds are made up of ice crystals because they are found so high in the sky - above 20,000 feet.  
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	Cirrus clouds are thin, wispy clouds blown by high winds into long streamers. They are the most common "high clouds". Cirrus clouds generally mean fair to pleasant weather.  Cirrus clouds are formed when water vapor freezes into ice crystals but due to the sparse moisture at high altitudes, they tend to be very thin.
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At this point, we should know what the different clouds look like and a little bit about each of them. I will now answer a few of the questions I have been asked about clouds and the weather over the years.
What are clouds?

A cloud is a large collection of very tiny droplets of water or ice crystals. All air contains water, but near the ground it is usually in the form of an invisible gas called water vapor. When warm air rises, it expands and cools. Cool air can't hold as much water vapor as warm air, so some of the vapor condenses onto tiny pieces of dust that are floating in the air and forms a tiny droplet around each dust particle. When billions of these droplets come together they become a visible cloud.  As long as the cloud and the air that it is made of are warmer than the outside air around it, it floats. The characteristics or type of clouds are dictated by the elements, including the amount of water vapor, the temperatures at that height, the wind, and the interplay of other air masses. 
Why are clouds white or gray?

Most clouds are white because they reflect the light of the sun. Light is made up of the colors of the rainbow and when you add them all together you get white. The sun appears a yellow color because it sends out more yellow light than any other color. Clouds reflect all the colors the exact same amount so they look white.  If the clouds get thick enough or high enough that all of the light above does not make it through, it will appear gray or even darker. Also, if there are lots of other clouds around, their shadow can add to the gray or multicolored gray appearance.

How do clouds move?

Clouds move with the wind. High cirrus clouds are pushed along by the jet stream, sometimes traveling at more than 100 miles-per-hour. When clouds are part of a thunderstorm they usually travel at 30 to 40 mph.
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	How is fog formed?

Fog is mostly formed when southerly winds bring warm, moist air into a colder region.  As the warm, moist air flows over much colder soil or snow, dense fog often forms.  With light winds, the fog near the ground can become thick and reduce visibilities to near zero.


Is smog a cloud?

Kind of!! The word smog comes from the words smoke and fog combined. Smog itself is formed from a mixture of these two elements and any other airborne pollutants. Fog, which forms from evaporated water, can grab smoke and pollutants created by vehicles, industries, electricity production and other combustion processes trapping it on the ground. This is how the word smog got started. Today, smog is seen mostly in big cities as a yellow cloud covering the horizon. It is also easily seen during the summer when the days are hot and when the wind is weak, but it is present throughout the year. The smog cloud is toxic and harmful to our lungs especially to children, the elderly and asthmatics. It is not a coincidence that more and more people suffer from respiratory problems in big cities.
What causes winter storms?
Winter storms develop when there is a clash of two air masses of different temperatures and moisture levels. (See chart below) In the United States, winter storms usually form when an air mass of cold, dry, Canadian air moves south and interacts with a warm, moist air mass moving north from the Gulf of Mexico. The point where these two air masses meet is called a front. If cold air advances and pushes away the warm air, it forms a cold front. When warm air advances, it rides up over the denser, cold air mass to form a warm front. If neither air mass advances, it forms a stationary front.  Winter storm cold fronts in the U.S. normally move from West to East.
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	Rain
	Freezing Rain
	Sleet
	Snow


What causes rain? 
We found out above that clouds are made up of billions of little water droplets. Warm air can hold quite a bit of water as anybody who has lived in the south during summer time can attest to because of the high humidity. A hot temperature along with high humidity is a killer!  If the clouds are big enough and have enough water droplets, the droplets bang together and form even bigger drops. When the drops get too heavy, they fall to the ground because of gravity and it rains.
What is the difference between freezing rain and sleet?

Freezing rain is snow that melts into water and doesn't re-freeze before hitting the ground...but the ground temperature is below 32 degrees, so the rain will freeze on contact causing a glaze of ice. This is, without a doubt, the worst type of precipitation to drive in since ice offers almost no traction at all.  Freezing rain will look just like rain, so you can be caught off-guard when you suddenly hit a sheet of ice! Sleet is snow that melts in the sky and re-freezes before hitting the ground as small ice pellets.
What causes snow?

Snowflakes are made of ice crystals. Each snowflake is six-sided and made of as many as 200 ice crystals. Snowflakes form in clouds where the temperature is below freezing. The ice crystals form around tiny bits of dirt that has been carried up into the atmosphere by the wind. As the snow crystals grow, they become heavier and heavier until they fall toward the ground. For us to get snow, the temperature in the sky needs to be cold enough to allow the snowflake to fall all the way to the ground without melting.
How do blizzards form?

A blizzard is a long-lasting snowstorm with very strong winds and intense snowfall. You need three things to have a blizzard; cold air at the surface, lots of moisture, and lift. Warm air must rise over the cold air. 
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	What is a tornado?

A tornado is a violent rotating column of air extending from a thunderstorm to the ground. Most tornadoes form when the warm, moist air from the Gulf of Mexico meets the cool, dry air from Canada. This condition creates instability and a horizontal spinning effect in the lower atmosphere. The most violent tornadoes are capable of tremendous destruction with wind speeds of up to 300 mph. They can destroy large buildings, uproot trees and hurl vehicles hundreds of yards. Damage paths can be in excess of one mile wide to 50 miles long. In an average year, 1000 tornadoes are reported nationwide – mostly in the mid-west.
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What causes lightning?

Within a thundercloud, many small bits of ice (frozen raindrops) bump into each other as they move around in the air. All of those collisions create an electric charge. After a while, the whole cloud fills up with electrical charges. Since opposites attract, that causes a positive charge to build up on the ground beneath the cloud. The electrical charge concentrates around anything that sticks up, such as mountains, people, or single trees. The charge coming up from these points eventually connects with a charge reaching down from the clouds and - zap - lightning strikes!
	
	


What causes thunder?

Thunder is caused by lightning. When a lightning bolt travels from the cloud to the ground, it actually opens up a little hole in the air called a channel. Once the lightning is gone, the air collapses back in and creates a sound wave that we hear as thunder. The reason we see lightning before we hear thunder is because light travels much faster than sound.

What causes Hailstones?

A hailstone is a product of the updrafts and down drafts that develop inside the cumulonimbus clouds of a thunderstorm, where super cooled water droplets exist. The transformation of droplets to ice requires not only a temperature below freezing but also a catalyst in the form of tiny particles of solid matter. Continued deposits of super cooled water cause the ice crystals to grow into hailstones. At some point, they will start dropping to earth. The baseball sized hail shown above hit Hill City, Kansas in early July 2009 causing extensive damage to cars and property. 
What causes a hurricane?

Hurricanes only form over really warm ocean water of 80°F or warmer. The atmosphere (the air) must cool off very quickly the higher you go. Also, the wind must be blowing in the same direction and at the same speed to force air upward from the ocean surface. Winds flow outward above the storm allowing the air below to rise. Hurricanes typically form between 5 to 15 degrees latitude north and south of the equator. A hurricane is a huge storm! It can be up to 600 miles across and have strong winds at speeds of 75 to 200 mph. Hurricanes usually last for over a week, moving 10-20 miles per hour over the open ocean. Hurricanes gather heat and energy through contact with warm ocean waters. Hurricanes rotate in a counter-clockwise direction around the center of the storm or "eye" which is the calmest area. When hurricanes come onto land, the heavy rain, strong winds and large waves can cause massive damage.
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Okay, there is a lot of bad weather associated with clouds like Hurricane Katrina (above) but you will have to admit that the clouds make the Hawaiian sunsets much more pretty.
The next time you talk to family, friends, or the person on the next bar stool about the weather, feel free to use your vast knowledge of clouds and associated weather (that you learned by reading this column) to impress them.
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