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Preface

The Nature of the Beast

The snowstorm struck in the middle of the afternoon, with five climbers still well short of the summit. What began with increasing winds and descending clouds quickly turned into a raging snowstorm that lasted for almost three days.

In a fight for their lives, the climbers spent agonizing hours in zero visibility, trying to find their way to safety. For two long, cold nights, they huddled together in an effort to stay warm against temperatures near 20 degrees and a wind-chill factor that made the air feel like it was well below zero.

In the end, the storm won. Three of the five men died. One of the survivors lost toes to frostbite; the other was nearly dead of hypothermia when rescuers finally located him lying helpless in the snow on the side of the mountain.

This happened in early September on the Grand Teton in Wyoming.

These climbers had set out in fine weather. The forecast they’d gotten before leaving for the climb had not mentioned bad weather. They were dressed for a summer climb: tennis shoes or light boots, and a minimum of warm clothing, although some did have waterproof pants and jackets.

They were caught off guard. The weather was not on their schedule. If the storm had held off for another three or four hours, they could have been safely up and well on their way back down the mountain. If the storm had started earlier in the morning, they would have never begun the climb. If the storm had been more “typical” of the season, lasting only a few hours, they could have sat it out and survived. If . . .

If only they had been able to read the weather and make a good decision earlier in the game.

Any outdoor activity can be dangerous when the weather turns foul. A single bolt of lightning on the neighborhood ball field can produce the same result as a blizzard on the summit of Mount Everest. One of the keys to staying safe in the outdoors is the ability to recognize the signs that indicate Mother Nature may be about to ambush you.

The first part of this book (chapters 1–6) will help you understand the basics of meteorology and weather forecasting. The second part of the book (chapters 7–10) will show you weather clues to look for and how to interpret them. Finally, this book will give you some insight into formulating your own forecast, and it will help you make those critical “go” or “no go” decisions that may bring you face-to-face with the beast we call weather.

Unless otherwise noted, weather discussions and Forecast Tips included throughout this book pertain to weather in the Northern Hemisphere—more specifically, to the United States and Canada. However, information in this book applies to weather all over the world. To make a ballpark conversion from the Fahrenheit temperatures given here to Celsius temperatures, subtract 30 and divide by 2.
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The Weather

Clear blue skies and a million miles of visibility. Not a breath of wind and the temperature is ideal. The pressure is high and the air is dry.

How can a sky so clear possibly change to leaden gray, fill with electricity, and produce a torrential downpour? How can it become windy enough to knock you down, level your tent, uproot a tree, or tear the roof off your house? How can it become so hot that you pass out from exhaustion, or so cold that the skin on your nose freezes in an instant? How can the air get so moist and the pressure drop so low that a blizzard or a hurricane forms?

You will need to look at least 93 million miles away to find the source for the weather here on Earth. The sun is ultimately responsible for setting our air in motion, and it is the driving force behind every storm.

The Sun and Temperature

The spherical shape of the Earth causes the sun to heat the world unevenly. If you were to shine a flashlight at the globe of the Earth from a distance, you would find that the area around the equator receives the most direct rays of light; hence, the sun heats that area the most. The North and South Poles, on the other hand, receive less direct light, and they do not gain much heat. In fact, for part of the winter the poles receive no sunlight at all.

As you move south from colder air at the North Pole or north from the hot air at the equator, you move into the Temperate Zone. The Temperate Zone extends from 23 degrees to about 66 degrees latitude north and includes most of North America.

The tilt of the Earth on its axis is responsible for the changing seasons, with the most dramatic changes occurring in the more-northern latitudes of the Temperate Zone. From late spring through early fall, the Northern Hemisphere (including the United States) is tilted more toward the sun and receives the greatest and most direct amount of sunlight, which heats the surface and in turn raises daily temperatures. In winter, the Northern Hemisphere tilts away from the direct rays of the sun, and the surface cannot heat up as easily. (See Figures 1A and 1B.)

Temperature Changes with Altitude

Temperature generally decreases as you gain altitude. On average, depending on whether the air is wet or dry, temperature decreases with altitude at a rate of about 3 to 5 degrees F per 1,000 feet of altitude.

A temperature “inversion” occurs when cold air pools at the surface and air temperatures actually increase with altitude (for example, this often happens at night in a valley).

The Land and the Sea

We know there are large-scale differences in the amount of heat received from the sun between the North Pole and the equator. On a slightly smaller scale, the heating of water also differs significantly from the heating of adjacent land masses, since water does not gain or lose heat as rapidly as land.
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We can test this principle with a trip to the beach on a sunny day. During the day, the sun heats the sand more than it heats the water. We can barely walk barefoot in the sand, but the water is refreshingly cool. At night, the sand cools rapidly, while the water temperature remains close to what it was during the hottest part of the day. Globally, then, there is an incredibly complex heating and cooling system in place.

The Atmosphere

The atmosphere—the collection of “air molecules” that surrounds our planet—is about 78 percent nitrogen and 21 percent oxygen. The remaining 1 percent consists of other gases, including water vapor. However, that 1 percent accounts for all the weather we get here on Earth.

The part of the atmosphere that contains our weather extends upward from the surface only about 10 miles, or about 50,000 feet. In comparison to the size of the planet, this layer of atmosphere is relatively thin, about the thickness of the skin on a tomato.

Air has weight. If you could corral those air molecules and weigh them on a scale, you would find that, at sea level, air weighs about 2 pounds per cubic yard. A cubic yard is roughly the storage capacity of a big household refrigerator. However, air is hard to corral, so normally the air is weighed by measuring its “pressure.”

Barometric Pressure

“Air pressure” is the amount of force the atmosphere exerts on a surface. Actually, air
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