Influences on Temperature Differences
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Purpose
The purpose of this investigation is to gain a better understanding of the climatic processes that drive the Earth’s temperature.  Temperatures vary across the Earth’s surface for many different reasons.  Curiosity is the main force behind this investigation.  The result of this investigation will provide information to better understand why the Earth consists of many different areas of temperature and how these differences are created.  Understanding temperature can provide a better understanding for areas that make Earth a system such as the atmosphere, hydrosphere, biosphere, and lithosphere.  
Background Information

There are many different processes that are the forces behind temperature.  Some of the processes that will be discussed in this investigation are altitude, atmospheric circulation, pressure, gyre oceanic circulation, and continentality.  
Altitude is a basic variable in temperature.  As altitude increases air becomes cooler because of the increase in density.

Atmospheric circulation is driven by pressure systems.  The three-cell model pictured below is a hypothetical division of the Northern and Southern Hemispheres into three separate cells: the Hadley cell that circulates air between the Tropics and sub-tropics, the Ferrel cell that circulates the mid-latitudes, and the polar cell located in both the north and south poles.  In these different cells are areas of high and low pressure which effect temperature.  Temperature is not directly related to pressure, but with the concept of density (gases expand when heated becoming denser as they cool) temperature and pressure share a relationship (Aguado & Burt 2001).  
Atmospheric circulation is driven by coriolis, a force that is created due to the rotation of the Earth.  In the Northern Hemisphere coriolis rotates clockwise and in the Southern Hemisphere it rotates counterclockwise.  Coriolois affects not only pressure and atmospheric circulation, but also gyre oceanic circulation.  Gyre oceanic circulation is the circular patterns or directions of the Earth’s oceans produced by atmospheric circulation.  There are warm and cool currents distribute varying temperatures throughout the oceans.  Other factors contribute to the amount of energy an ocean has such as differences between deeper and more shallow waters, due to the rate at which the ocean can circulate (McConnell 2003).  Because water has a rapid energy transfer, heat is transferred to the atmosphere creating higher temperatures (the warmer the water, the warmer the temperatures) (Aguado & Burt 2001).  
Continentality is the relationship between land masses (continents) and ocean bodies and the differences in temperature that are produced.  Areas located in the interior of a continent are more likely to have greater temperature ranges and possibly drier conditions compared to maritime locations (land next to ocean) (Ritter 2003).
Three Cell Model (Atmospheric Circulation and Pressure)
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Continentality
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http://www.essc.psu.edu/~crane/earth_002/contents/schedule/atmos_circ/cl_land-sea.htm
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Omaha, Nebraska's large temperature range reflects its continental location. 

Ritter 2003  
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Located near the ocean, London experiences mild temperatures and ample precipitation throughout the year. 


Hypothesis

Current temperatures around the globe vary due to the many processes that drive temperature.  Location of an area on the Earth’s surface shares a relationship with temperature.  Different locations have different or varying processes which make temperature unique to that area.  Altitude, atmospheric circulation, pressure, gyre oceanic circulation, and continentality are all factors that influence the temperatures of the Earth.  For each of the three GLOBE sites used for this investigation, there will be varying daily temperatures  with a visible pattern of difference in temperature over one year (January 2003- January 2004) when compared to each other. 
Procedure


Although the data collected for this investigation do not provide any information besides current air temperature differences for three locations, they provide a starting point for understanding patterns and differences in temperature around the globe.  These three sites show differences in temperature which can further my investigation for why there is a difference in temperatures.  I tried to choose three locations randomly that would be on different continents, near coastlines, in the interior of a continent, near mountains, and/or with differing latitudes.  Due to the lack of data I was able to pick these three locations in Spain, Japan, and Norway.  Although these sites do not fit my original search, they are three locations that very in latitude and continental location.

After choosing these three sites I used their locations and placed them visually on the four different maps in my investigation.  From this point I was able to conclude why the temperatures in these three sites differ.

Results

The Instituto Isaac Peral-Cartagena, MU ES location is in high pressure systems, subtropical high region, near the ocean with the North Equatorial ocean currents affecting the area.  These factors create a temperate region.


The Sakaehigashi Junior High School in Saitama, JP, they are located in higher pressure systems with subtropical highs, affected by the Kuroshio ocean current.  This current greatly affects Japan since it is an island.  These influences create a temperate region as well.

For Rogne Skole, Rogne, NO, their location is in low pressure systems in the subpolar region located more to the interior of the country to create a cold region.  Much of this is due to the Icelandic current that drives this area of the Arctic Ocean.
[image: image6.wmf]
Conclusion

After analyzing and comparing the three GLOBE sites chosen for this investigation with the information gathered I believe my hypothesis is supported by my results.  Temperatures vary because of differences in location and the processes that directly affect an area.  Due to differences in altitude, atmospheric circulation, pressure, gyre oceanic circulation, and continentality, these three sites are unique regions influenced by the forces that drive temperature.  Because of these influences, regions of warmer or cooler temperatures provide seasons, specific wildlife and vegetation, and affect the lives of the humans who inhabit the area.  The processes that drive temperature are much more involved, but this investigation is a tool to provide a basic understanding for several influences of regional temperature and how they influence an area. 
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