Notes on Long-term and short-term climate changes:

Long-term climate change:  Ice Ages
· Glaciers have advanced and retreated over the past 2 million years

· Thick ice sheets have covered much of Earth’s surface in the past—Ice Ages

· Average global temperatures decreased 5oC during Ice Ages

· Global climates generally colder

· Snowfall increased

· Advance of existing ice sheets

· Interglacial intervals are the warmer periods between Ice Ages (we are in one)

· Most recent ice age ended 10,000 years ago

· The Great Lakes and the finger Lakes of central NY were scoured out as the glaciers retreated back toward the Arctic

Short-term climate change:

· Seasons—
· caused by regular variations in daylight, temperature, and weather patterns

· variations are caused by changes in the amount of solar radiation (sun light) that an area gets

· changes from the Earth rotating around the Sun and the tilt of the Earth

· El Nino
· A warm ocean current that occasionally develops off the coast of South America

· Warm water from the western Pacific moves eastward toward South America. This sudden increase in warm water heats the air near the surface of the water.  Convection currents get stronger and the normally cool and dry NW coast of S.America becomes much warmer and wetter.

·  Increased precipitation puts large amounts of heat and moisture in the upper atmosphere. Upper level winds move the hot, moist air eastward across the tropics.  This hot moist air is responsible for dramatic climate changes.  

· Jet stream moves farther south—weather systems are more southerly and bring violent storms to California and the Gulf Coast, stormy weather to normally dry areas, and drought to areas normally wet.

· Positive effect:  fewer hurricanes

· Solar Activity
· Sunspot cycle lasts 11 years

· Increased sunspot activity coincides with warmer-than-normal climates

· Low sunspot activity coincides with cold climatic conditions

· Earth’s Orbit
· Shape of orbit changes from elliptical to more circular and back over 100,000 years

· Warmer when orbit is elliptical, colder when orbit is more circular

· Angle of Earth’s axis tilt changes from 22.1o to 24.5o every 41,000 years

· Decrease in tilt—decrease in temperature differences between winter and summer (warmer winters and cooler summers)

· Earth’s Wobble
· Over 26,000 years Earth wobbles as it spins on its axis

· Currently axis points toward the North Star

· By 14,000 the axis will point toward Vega, this will cause warmer summers and colder winters than we now have

· Volcanic Activity
· Caused by large amounts of dust in the atmosphere from the eruption

· Block incoming solar radiation and lowering global temperatures

· May affect temperatures for several years until the dust settles
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