The Day After Tomorrow

	The main purpose for making this movie was to raise consciousness about the environment and the issue of global warming.

In the film, the world is counting down to an Armageddon-type demise brought about by huge hailstorms, 110 foot tidal waves, massive tornados, a killer blizzard and a 150-degree-below-zero cold snap—all due to the effects of global warming.

In the film, Randy Quaid plays a climatologist who attempts to warn political leaders of an impending Ice Age if global warming triggers a significant shift in the earth's climate. 

A likely event?  According to most scientists, no.  The type of havoc nature wreaks on the world happens within days in “The Day After Tomorrow.”  Most scientists agree that if such events occurred, it would take centuries, or at least decades, to occur. 

The Plot:

In the middle of a Northern Hemisphere summer, the temperature of the high-latitude Atlantic and Pacific suddenly drops 13 degrees. This is caused by the shutdown of the Gulf Stream, which keeps Europe from being the icebox it should be at its northerly latitude. This current normally brings tropical warmth northward and makes Europe much more comfortable than it should be at its northerly latitude. The heat stays stuck in the tropics, the polar regions get colder, and the atmosphere suddenly flips over in a "superstorm." The frigid stratosphere trades places with our habitable troposphere, and in a matter of days, an ice age ensues.

Since the Gulf Stream is no longer transporting warm water to Europe, the tropics get hotter and hotter, and the poles colder and colder. In a series of massive thunderstorms, the atmosphere flips over, and increasingly cold stratospheric air is drawn down to the earth's surface, creating a low-pressure system that produces hundreds of feet of snow. Temperatures in Canada drop 100 degrees in an hour. Just about everyone north of Washington, D.C., dies. The following summer, the ice melts and a continental flood ensues.

Temperatures drop 100 degrees an hour in Canada. Hurricanes ravage Belfast. Folks in Japan are clobbered by bowling-ball-size hailstones. 

Each one of these phenomena is physically impossible. The movie is pretty much devoid of basic atmospheric science, as explained below:

Start with the Gulf Stream. The scenario depicted in the movie requires one to "turn off the wind system, or to stop the Earth's rotation, or both."

The stratosphere will become the troposphere when all three laws of thermodynamics are repealed. Hailstones can't reach bowling-ball size because their growth is limited by gravity. Hurricanes can't hit Belfast because the intervening island of Ireland would destroy them. Hurricanes at Belfast's latitude, as depicted in the film, would have to move from west to east, or across all of Ireland, which would kill any tropical cyclone. Oh, you say, maybe the atmosphere gets so convoluted that hurricanes suddenly move from east to west? Fine. Except that there's hardly any water, the lifeblood of hurricanes, available to feed them, because England and continental Europe are sitting in the way.




The movie makers maintain that much of this has already started. Disaster is heading our way pronto. The picture's Web site reminds us, for instance, that just last May, we had a record number of tornados for one month, and that more than half of the deaths that occur in hurricanes now are due to inland floods rather than coastal damage. 

Here are the facts: The number of tornadoes is going up because of dramatic improvements in detection technology. As the first weather radar network went online in the 1960s and '70s, tornados rose in proportion with the increase in the number of stations. They then levelled out until the newer-generation Doppler radars became operational in 1988, when the number of twisters again rose proportionally. 

The filmmakers might have looked up the history of severe tornadoes, ones that rank from F3 through F5 on the Fujita scale, a metric analogous to the better-known Saffir-Simpson hurricane scale. There's actually a slight decline in these killer storms. There are "more" tornados only because the new radar technologies are detecting weaker storms that cause little damage and were previously unseen. 

Cracking ice sheets
It is unlikely that the polar ice caps will disintegrate. However, the depiction of ice sheets cracking -- as a slab of Antarctic ice does in the movie -- is possible and has already occurred. The vast ice sheets over Greenland and Antarctica would take decades or even centuries to melt even with rapid global warming. If the ice sheets were to crack and melt away -- not necessarily predicted by global warming -- sea levels could rise by 30 feet.

Changes to ocean currents 
Europe and the eastern coast of North America rely on the warm water brought by ocean currents for their relatively mild temperature fluctuations. Such currents are highly unlikely to cease or slow at the speed shown in the movie. However, large amounts of freshwater, such as from the melting of glaciers, have disrupted the flow of the intercontinental currents in the past and led to dramatically colder winters in today's Northern Europe and Canada.
Torrential downpours, catastrophic flooding
Enormous, prolonged storms like those shown in the movie are exaggerated, but major rainfall disturbances are possible. Monsoon rains over places like South Asia now lead to massive floods, submerging towns and cities under water. Some climate change models have predicted intensified storms, greater rainfall in isolated geographic areas and prolonged droughts.

Devastating hailstorm in Tokyo
Grapefruit-size chunks of ice from hailstorms do not generally occur. However, increasingly severe storms are expected by some climatologists if climate change advances. Hailstones more than half a foot in diameter -- about as wide as a soccer ball -- have been recorded by the National Climate Extremes Committee, a U.S. government panel.

Tornadoes in Los Angeles
Tornadoes have the greatest potential for localized destruction of any weather event, with winds exceeding 300 mph. In the movie, tornadoes wreak havoc on downtown Los Angeles. While less serious tornadoes have hit that vicinity, twisters of that magnitude are a Hollywood fantasy. The United States has experienced record numbers of tornadoes in recent years: 562 in May 2003. However, the increase may be linked to better radar detection.
Massive hurricane over ocean
The super-storm as seen from the international space station in the movie is improbable, if not impossible. Hurricanes require warm sea surface temperatures to form and an ice age would not create optimal conditions for such a storm. At lower latitudes, high sea temperatures can fuel cyclones with wind speeds faster than 150 mph. Some climatologists predict warmer temperatures could increase the number of larger hurricanes.
Tidal wave washing over New York
Tidal waves are not predicted in any models of climate change. Massive waves that can top 125-feet tall are not impossible, but they typically result from underwater earthquakes or landslides. Climate change could raise sea levels and fuel coastal storms, but it would not directly produce tidal waves.
New York flash frozen
As long as Earth retains its atmosphere, the air on the planet's surface would not be cold enough to instantly freeze an object. The movie portrays Earth's frigid stratosphere switching places with the warmer layer of air near the surface -- an occurrence scientists say violates the laws of thermodynamics. It has not been predicted by any climate model.
Glaciers moving through North America
Glacier coverage of the United States at the speed and scope depicted in the movie would be impossible. Although glaciers covered much of Canada and the United States during the last ice age about 18,000 years ago, those miles of ice required centuries of snowfall to form and only moved a few meters annually.

