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To my wife Dawn and my children Joey, Lucas, and Aleah; and to all who don’t let the noise of other’s opinions drown out their own inner voice.



Dear Parents and Teachers,

Admit it: You, too, are curious about the weather. Who isn’t? It’s one of the few things that affects nearly everything and everyone and is a constant topic of conversation. The local and national news refer to it every day, and it even has its very own cable channel. But how much do you really know about the weather?

What is a cold front? How high are clouds? Why is the sky blue? How fast does the jet stream move? What causes the seasons to change? What is a barometer? If you deal with children, you’re going to get many of those questions or similar ones about the weather. How will you respond? As a television meteorologist, former high school science teacher, college meteorology instructor, and parent of three children under the age of eleven, I can tell you this—everyone is interested in the science of weather. Everyone!

One of my favorite quotes goes something like this: “Only a fool makes something more difficult than it has to be.” We all know people who can take a subject and make it more complex, confusing, and—dare I say—more boring than it has to be. The goal of this book is to do just the opposite: take a complex science like meteorology and make it fun, understandable, and very readable for young children. With the use of everyday examples, colorful and imaginative words, images, pictures, charts, games, and puzzles, the science of meteorology will come alive for your young reader!

So go ahead, let the science of weather come alive for your readers as they page through the chapters of this book. But beware, you may find yourself peeking into the book when your children are not around just to find out how weather works. Good luck and read on!

—Joe Snedeker



Introduction

Give this a try. Right now, start swinging your arms around. Faster! What do you feel? Silly? Tired? Sore? Don’t forget about what else you’re feeling—air! You can feel it swirling and flowing over and around your arms. That is Earth’s atmosphere. Your atmosphere! The air around you and everything in your world is the atmosphere. The study of the atmosphere and how it produces our day-to-day weather is called meteorology. Now stop swinging.

Nearly everyone and everything is affected by the weather and the movement and interaction of gasses swirling around our planet. Your school, your parents, the mountains in the distance, and the food in your refrigerator—they’re all influenced and changed by the weather. Perhaps you’ve wondered why the air around you produces everything from devastating tornadoes to calm, warm, sunny days at the beach. In The Everything® Kids’ Weather Book, you’ll find out everything you’ve always wanted to know about our weather, from the reason the sky is blue to how thunderstorms form and fill the sky with white-hot lightning and ear-pounding thunder!

This book is loaded with the information you need to understand and even forecast the weather. You’ll find out exactly what the air around you is made up of (you’re breathing it in right now; you should definitely know what’s in it) and why it often gathers and swirls into school-canceling snowstorms. You’ll get to know and understand cloud types, cold fronts, hurricanes, and jet stream winds. With some simple supplies from your house, you’ll be able to start building your own home weather station and begin to truly understand just how our weather works. Beware; you may end up becoming a true master of air, a sultan of skies, or better yet, one who truly understands and studies weather—a meteorologist. So start swinging your arms again, this time from excitement. As Benjamin Franklin put it, “Some people are weatherwise, but most are otherwise.”
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WHAT IS WEATHER?

Did you know there are places on Earth where it hasn’t rained in hundreds of years? Would you say that they have weather? There are other places on this planet where it rains almost every day! Do they have more weather? What about your weather? Check outside right now; see what it is doing out there. That is weather. It’s now, it’s happening, and it’s an exciting and ever-changing science. It is the realm of a meteorologist, a person who studies the weather.


Words to Know

meteorologist

A meteorologist is a scientist who studies the earth’s atmosphere and weather. Weather forecasters may not be meteorologists. Many television stations have weather forecasters who just talk about and broadcast the weather. Meteorologists have science degrees from a college or university.



Between you reading this book and the cold, dark emptiness of space, there are layers of stuff. A lot of stuff! That stuff is air. It rises up, sinks, and swirls around. In places it moves over 300 miles per hour, and in other spots it’s perfectly still. Some spots on the earth are getting drenched with rain at this moment, while other locations are in the middle of a dry, sand-blasting dust storm. It’s all weather.

The air around the earth is called the atmosphere. What the atmosphere is doing and how it acts is referred to as the weather. Things like temperature, wind, clouds, humidity, and precipitation all help describe the weather. It is always changing, and no two spots have exactly the same weather conditions on any given time on the planet.

There is an end to Earth’s weather, and it is only about an hour’s car drive away!

It’s a place not too far away from you, probably closer than the mall or your favorite amusement park. If you could get into a car and drive it straight up into the sky, after about an hour of traveling, or about 50 miles, the air would soon run out. You would be in space! With practically no air, wind, rain, or cloudy skies, it’s a place of no weather.
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Try This

NAME THE RAIN

Precipitation is moisture that falls from the air to the ground. Try and name as many forms of precipitation as you can. Get started with rain and snow. There are at least three others.




HOW EARTH GOT ITS AIR

Reach out for some air and push it in your face. Blow some of that all-natural air right into the person next to you. Picture in your mind a Tyrannosaurus rex chasing a triceratops at top speed gasping for air as they run through a foggy river valley. Much of the air that was in their lungs and in that fog is still around today, perhaps flowing into your nostrils right now! Yes, air is recycled. It’s been here on Earth a long, long time.


FUN FACT

Mini-Earth

If the earth were shrunken down to the size of a desk globe, the thickness of the atmosphere and all the weather would be thinner than the edge of a coin. All weather, clouds, storms, and precipitation occur in the thickness of that coin.



All that air, for millions and million of years? Actually, Earth’s atmosphere is over four and a half billion years old! That’s the number 45 with 8 zeros after it! If we were to go back to the beginning of the earth, long before the time of the dinosaurs, and fly above the young Earth, you wouldn’t be looking at the bright blue and white marble you see today. Earth’s atmosphere has changed much over time, and so has its weather.

When Earth was forming, its surface was a hot, lava-filled, steamy, and lifeless place very different from today. Chunks of rocks and ice from space were constantly smashing into it as it formed, adding to it and changing it with every collision. Large volcanoes erupted and burped out gases from the inside in a process known as outgassing. In much the same way that gravity pulls you back to the surface when you jump, Earth’s gravity pulled many of these gases back to the surface of the baby planet Earth. Air was sticking to the surface, and its first atmosphere was starting to form! The weather and air then were still very different from today.
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Try This

STRAW SCIENCE

You’ve done it before, now you can do it in the name of science. With your family, blow air through a straw into a drinking glass half filled with water. The bubbles of air that come out of the water are outgassing, in the same way that air bubbled out of Earth’s insides billions of years ago! That air helped form the atmosphere. Bubble away!




No Air to Breathe?

Have you ever noticed the cloud of moisture that forms from your breath on a cold day? The same thing happened to Earth as it continued to cool off over time. The warm breath of volcanic eruptions cooled off in the air, producing steam and clouds of moisture that led to Earth’s first rain storms. Rain washed off the land and river water collected into large pools, forming Earth’s first oceans. Going back to this time you might just recognize your home planet, with oceans separating the land, puffy clouds, and storms spinning out rain from the equator to the North Pole and South Pole. There were many things that were different then. There was no life on the planet and no oxygen to breath. The air was poisonous, and the temperature was much warmer than today.

About 4 billion years ago, the first signs of life on the planet were just getting started. Microscopic simple life forms, still around today and known as bacteria, started to change the atmosphere in new ways. These little guys didn’t need oxygen to live, but they gave it off as they grew and multiplied in the sun-filled oceans. With its new life, Earth continued to change, cool, settle down, and fill with oxygen. The planet grew more and more life over long periods of time, leading to big breathers like you. Take a deep breath; we’ve come a long way!


FUN FACT

Tiny Air Makers

Bacteria are very tiny single-celled creatures. Hundreds of bacteria can fit in the dot at the end of this sentence. Bacteria have been found everywhere, from the highest mountain to the deepest part of the sea. There are billions of bacteria living on and in your body producing and giving off different gasses.





Watch the Weather

When people spent much of their lives outside, the weather was very important! Everyone watched for patterns to help predict the weather. Then they made up rhymes to help remember the patterns.

Rearrange the letters into familiar words. The definitions will give you hints. When you are done, put the numbered letters in the correct places to complete the weather rhyme!
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WHAT IS AIR?

You can feel it by swinging your arms and see it as a force that can cause a flag to flap, but what exactly is air? You’ve probably learned by now that nearly everything is made up of tiny little particles way too small to be seen by your eyes, called atoms. These tiny particles make up everything, from coat hangers to ponies, from stars to cars. Everything, yes even you! So they must make up our air, too.

There are many different types of atoms. Gold, oxygen, iron, and hydrogen are the names of a few atoms you may have heard or read about. Just like letters in the alphabet can be grouped in different ways to make different words, atoms can group in many ways to make many different types of stuff, like air! Compounds and molecules are the names given to atoms that join together to make different kinds of stuff. Two hydrogen atoms and one oxygen atom can group together to make a molecule of water . . . H20. Yes, the water you drink is a glass full of atoms!


FUN FACT

Elements of Everything!

There are 118 different types of elements, but only 98 exist naturally on our world. Elements are made up of a certain type of atom. Hydrogen is the simplest type of atom and the most common one in the universe. It’s even one of the most common types making up your body!



So what are the atoms and molecules in the air between your eyes and this book? What is it you are breathing in? What is it that is blowing the leaves across the road? Atoms of nitrogen and oxygen make up most of the air, over 99 percent. The rest of the air is a mix of many different types of atoms and molecules, all bouncing around like Ping-Pong balls in the form of a gas. As a gas, the molecules are invisible. When atoms and molecules get closer together and pack tight, they are no longer a gas but exist in the form of a solid or a liquid and can be seen.

Water is a special molecule that can exist as a solid, liquid, or gas in the air. Water is only a tiny part of all the molecules of air, but it’s a big, big part of all weather. Water helps form what we think of as weather. Weather conditions like snow, rain, cloudy skies, high humidity, and thunderstorms are all from the action of water molecules! Without water in the air, weather as we know it would not exist!


FUN FACT

Water: Two Ears and a Head!

A water molecule is shaped just like the head of Mickey Mouse. The face of Mickey would represent the oxygen atom, while the two ears on each side are the hydrogen atoms. Billions of these heads make up the smallest drop of water!




A METEOROLOGIST’S PLAYGROUND

There is more to the earth’s atmosphere and meteorology than just air! It’s what air does that makes weather. From where you are sitting to outer space above you, there is so much going on that meteorologists divide up the air into different sections as shown here.
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Just as there are different zones and parts of a playground, Earth’s atmosphere is divided up into separate areas, each with its own characteristics. Beginning at the bottom, there is the troposphere. That’s where you are now. All the day-to-day weather and clouds occur in this layer. It surrounds all of the cities as well as the deepest valleys and highest mountains. When you see a high-flying jet above your head, it’s probably flying near the top of the troposphere, about 7 miles up.


FUN FACT

It’s Cold Up There!

Temperatures usually drop about 20°F for every mile you go up into Earth’s first layer, the troposphere. Because of this, even in the summer the tops of mountains can be very cold and snow covered. Airplanes and jets flying just a few miles above the ground also experience temperatures that are usually near or below zero.



Above the troposphere, the air is very, very thin, and temperatures are very cold. In this second layer, known as the stratosphere, there’s not even enough air to breathe or for weather as you know it to occur. But the stratosphere contains a layer of air that most life on Earth depends on: the ozone layer. There, dangerous rays from the sun are blocked out and prevented from reaching life on the surface. Without the ozone layer, sunburns would be so bad that most life would die from the intense sunlight.


Chit Chat

People spend a lot of time talking about the weather! Break the First to Last, and the Vowel Switch codes to learn the two halves of this silly conversation.
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Above the stratosphere are the mesosphere and thermosphere. In these zones it’s almost spacelike, with hardly any air and an eerie blackness to the sky, but there is still some activity. Have you ever seen a shooting star at night? Shooting stars are really small pieces of rock and space dust burning up at the top of the atmosphere. Yes, way up there, over 50 miles up, there is still SOME air. After that, the air slowly disappears and turns into outer space!

Glowing Lights from Above?

Have you ever heard of the northern lights? Sometimes the top of Earth’s atmosphere glows like a neon light! Way up there in the thermosphere and beyond, atoms still float around on the edge of air and space. When light from the sun hits these atoms, they break up and become active. During certain years, when the sun is more active, more energy hits the atoms at the top of the atmosphere. The atoms begin to give off light as a result of all of the sun’s added energy. The night sky can light up in colors of blue, green, orange, yellow, and pink in a beautiful display called the northern lights or aurora borealis. They are often seen near the North and South Poles of Earth when the nights are very long!
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