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Homework #6
1.  How does weather differ from climate?  Which is easier to predict?  Why?

Weather is a bunch of bizarre events that happens in the atmosphere all over the world. Climate helps you understand the weather in your own part of the world.  Weather is what’s happening outside at any moment.  The air, or atmosphere, around us behaves in different ways. It changes when it's hot or cold, and when it's wet or dry. It acts differently when it's calm or stormy, and clear or cloudy. The atmosphere reacts to everything from rain to sunshine.  A snow flurry is weather. Thunder and lightning are weather, too. Sometimes the atmosphere behaves violently, and sometimes it's peaceful and quiet. Either way, it's weather.  Meteorologists record the weather every day. The constant recording of weather information helps to determine the climate of an area.  

Climate is the average weather in a location over a long period of time. A place that doesn't get much rain over many years would have a dry climate. A place where it stays cold for most of the year would have a cold climate.  Climate is useful for weather forecasting.  In other words, look out your window any day, any time and you see weather. Look out your window every day for a month or longer, observe the weather each day, and you can determine the climate.

Climate is easier to predict than weather is.  Weather is occurring everyday and can change at a moments noticed.  Weather reports are usually good for just a few days out as anything could happen and affect the weather in a particular area.  Climate is observed over long periods of time.  So a particular area usually displays a certain type of climate during different times of the year.  One can easily predict the type of climate an area is going to have on a particular day or time rather than predicting the weather.
2.  What are air masses, water masses, meteorological fronts, oceanic fronts, cyclones, and oceanic eddies?
An air mass is a large body of air that has similar temperature and moisture properties throughout. The best source regions for air masses are large flat areas where air can be stagnant long enough to take on the characteristics of the surface below.
A water mass is a body of seawater that shares the same origin.  An example is the North Atlantic Deep Water (NADW), which is formed from sinking surface waters at high latitudes in the Atlantic Ocean.  Water masses are usually named for where they are found, not where they are formed, which can lead to confusion.  Most water masses form from surface water, but there is "bottom", "deep", "intermediate", "central" and "surface" water masses.  Each water mass has characteristic temperatures and salinities.  With distance from where it forms, a water mass mixes with surrounding water masses.  The amount of mixing at a particular location and depth is determined by comparing the water to the characteristic temperatures and salinities of its component water masses.
Fronts form at the boundary between air masses; therefore, they are a region where a rapid change in the variables of state and wind velocity is observed.  Fronts are regions of low pressure and unsettled weather.  The direction which the air mass is moving dictates the type of front.  If a cold air mass is advancing into a warm air mass, it’s called a cold front.  If a warm air mass is advancing into a cold air mass it’s called a warm front.  
Oceanic Fronts can be defined as areas where horizontal gradients of various measurable parameters exceed particular thresholds. Fronts are located throughout the world's oceans, and define boundaries between different ocean masses which exhibit notable differences in temperature and other properties.
Oceanic fronts are boundaries between water masses of different density. Density is a function of temperature and salinity (the amount of dissolved salts in water); therefore, both thermal (temperature) fronts and haline (salinity) fronts exist in the ocean. A thermal front is a zone with a pronounced horizontal temperature gradient, while a haline front exhibits a horizontal salinity gradient. Ocean fronts can extend from the surface to the very deep layers of the ocean, often separating very large volumes of ocean water.  Oceanic fronts can be permanent or transient features.
Midlatitude cyclones (storms) are the cause of most of the stormy weather in the United States, especially during the winter season.  A midlatitude cyclone is an area of low pressure located between 30 degrees and 60 degrees latitude. Since the continental United States is located in this latitude belt, these cyclones impact the weather in the U.S.  A cyclone is an area of low pressure around which the winds flow counterclockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere.  A developing cyclone is typically accompanied by a warm front pushing northward and a cold front pulling southward, marking the leading edges of air masses being wrapped around a center of low pressure, or the center of the cyclone. The counterclockwise winds associated with northern hemisphere midlatitude cyclones play a significant role in the movement of air masses, transporting warm moist air northward ahead of a low while dragging colder, drier air southward behind it.  

Associated with the Gulf Stream, and with many other major ocean current systems, are nearly circular anticyclonic and cyclonic eddies with diameters of 100 to 200 km and current speeds of up to 100 and 200 cm/s.  These ocean eddies often result from large unstable meanders of the frontal boundary.  Gulf Stream anticyclonic eddies have warm water at their center, while cyclonic Gulf Stream eddies have a cold core.  Once formed these closed circulation systems have a life span of 3 to 6 months or even longer.  Warm core eddies form when extreme northward frontal meanders produce a closed clockwise gyre with a center of warm Sargasso water surrounded by a ring of Gulf Stream water.  Cold core eddies result from extreme southward meanders of the frontal boundary forming a closed counterclockwise gyre around the cold slope water.
