This protocol is meant to augment a 9th grade Earth Science class, in the atmospheric section of the curriculum.

Weather vs. Climate


In this activity we are going to discuss the difference between weather and climate.  To do this, the class is going to take weather data (temperature, relative humidity, pressure, dew point, and precipitation) for a two-week period, or as long as the teacher would like.  After the two-week period is up, the students’ job is to construct a graph of the data.  Then using the Cornell Meteorological station, http://www.nrcc.cornell.edu/climate/ithaca/, the students can graph temperature data as a monthly average for the last two years. In addition students can make a graph showing a yearly average for the last 50 years, using data from the Meteorological Station gathered in the attached Excel spreadsheet as “yearly worksheet”.  These three graphs are then the centerpiece for a class discussion.  In early piloting efforts, the class was divided up into several groups and each group filled out the worksheet.  Once they finished, each group presented its answers to the last two questions.  From there the rest of the class was spent discussing data analysis, with a focus on time scale and averaging (to examine effects on each graph), and on the difference between weather and climate. 
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Graphic Analysis

Your job today is to work together as a group of scientists and interpret the meaning of the graphs that you constructed last night.  One worksheet can be turned in for each group.  Each group will present their answers to the class.

1.  Does the graph of temperature for the last two weeks show warming, cooling, or no change?

2.  Does the graph of temperature for the last two years show warming, cooling, or no change?

3.  Do these graphs represent the weather of Ithaca or the climate of Ithaca?

4. Compare your own graphs to the graph of temperature for the last 50 years.

What can explain the differences in the graphs?

5. Do you think that the climate in Ithaca is warming?  Why or why not?  

6. Now what about global warming…do you think that global warming is occurring?

Do you think the Ithaca data give us enough information to draw a sound scientific conclusion about global warming?

[image: image1.wmf]Ithaca Average 

Temperature

 - 1950 - 1996

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

1950

1960

1970

1980

1990

2000

month

temperature (degree F)


[image: image2.wmf]Ithaca average temperature May 2002

0

10

20

30

40

50

60

70

80

0

2

4

6

8

10

12

14

days

temperature (deg. F)


[image: image3.wmf]Ithaca average temperature 2001-2002

0

10

20

30

40

50

60

70

80

Aug-99

Dec-99

Mar-00

Jun-00

Oct-00

Jan-01

Apr-01

Jul-01

Nov-01

Feb-02

months

temperature (deg. F)


Understanding Changes in CO2 in the Atmosphere

One important piece in the discussion on climate change is the atmospheric concentration of carbon dioxide.  Many people look at data collected from the last century and assume that they provide conclusive proof that climate change is occurring.  While an upward trend can be seen from the last 50 years, scientists cannot make such conclusions.  They must understand how CO2 has changed in the past to understand the observations that they currently make and upon which they make further predictions.  

In this computer activity, students will use real data sets from the Mauna Loa Atmospheric Observatory, and the Vostok Ice Core to make graphs of CO2 concentration in order to develop both computer skills and a reference from which to draw conclusions about the issue of climate change. 

The following are instructions for downloading the data sets into Excel.  To do this method Excel 2000 is needed.

· Go to http://cdiac.esd.ornl.gov/trends/co2/sio-mlo.htm
· Link to Digital Data

· CTRL-A (select all)

· Open Notepad (from start menu)

· CTRL-V (paste)

· Open Excel

· Under Data
· Go to Get External Data and Import Text File
· Select notepad file

· Choose delimited
· Click Next>

· Choose space
· Click Finish

· Click OK

Select “Copy” and then “paste special” to transpose the monthly data from each line to get all the data. An easier approach is to graph the annual mean concentration with the year:

· Press the Chart Wizard button on the excel toolbar

· Choose X-Y scatter from menu on the left

· Click Next>

· Go to the Series tab

· Click on the graph symbol to the right of X-values

· Highlight the column with year

· Press Return

· Click on the graph symbol to the right of Y-values

· Highlight the column showing annual mean concentration

· Press Return

· Click Next>

· Go to the Titles tab, and give a name for the chart and each axis

· Go to the Legend tab, and remove the Show Legend mark

· Click Next>

· Now choose to place chart “In A New Sheet”

· Click Finish

· Double click on the axes to change the scale  (y-axis should be 300-400)

· Go to http://cdiac.esd.ornl.gov/trends/co2/vostok.htm
· Link to Digital Data

· CTRL-A (select all)

· Open Notepad (from start menu)

· CTRL-V (paste)

· Open Excel

· Under Data
· Go to Get External Data and Import Text File
· Select notepad file

· Choose delimited
· Click Next>

· Choose space
· Click Finish

· Click OK

· Highlight the third and fourth columns, corresponding to age of the ice, and concentration

· Press the Chart Wizard button on the excel toolbar

· Choose X-Y scatter from menu on the left

· Click Next>

· Click Next>, again

· Go to the Titles tab, and give a name for the chart and each axis

· Go to the Legend tab, and remove the Show Legend mark

· Click Next>

· Now choose to place chart, In A New Sheet

· Click Finish

· Double click on the axes to change the scale

In addition, the Excel spreadsheet contains the graph and usable data sets under the “Mauna Loa” and “Vostok” tabs.  
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Greenhouse Gases

According to the National Academy of Sciences, the Earth's surface temperature has risen by about 1 degree Fahrenheit in the past century, with accelerated warming during the past two decades. There is new and stronger evidence that most of the warming over the last 50 years is attributable to human activities. Human activities have altered the chemical composition of the atmosphere through the buildup of greenhouse gases – primarily carbon dioxide, methane, and nitrous oxide. The heat-trapping property of these gases is undisputed although uncertainties exist about exactly how earth’s climate responds to them. PRIVATE "TYPE=PICT;ALT=The Greenhouse Effect"
PRIVATE "TYPE=PICT;ALT="

Energy from the sun drives the earth’s weather and climate, and heats the earth’s surface; in turn, the earth radiates energy back into space. Atmospheric greenhouse gases (water vapor, carbon dioxide, and other gases) trap some of the outgoing energy, retaining heat somewhat like the glass panels of a greenhouse.
PRIVATE "TYPE=PICT;ALT="

Without this natural “greenhouse effect,” temperatures would be much lower than they are now, and life as known today would not be possible. Instead, thanks to greenhouse gases, the earth’s average temperature is a more hospitable 60°F. However, problems may arise when the atmospheric concentration of greenhouse gases increases.  Since the beginning of the industrial revolution, atmospheric concentrations of carbon dioxide have increased nearly 30%. These increases have enhanced the heat-trapping capability of the earth’s atmosphere. PRIVATE "TYPE=PICT;ALT="

Why are greenhouse gas concentrations increasing? Scientists generally believe that the combustion of fossil fuels and other human activities are the primary reason for the increased concentration of carbon dioxide. Plant respiration and the decomposition of organic matter release more than 10 times the CO2 released by human activities; but these releases have generally been in balance during the centuries leading up to the industrial revolution with carbon dioxide absorbed by terrestrial vegetation and the oceans.
PRIVATE "TYPE=PICT;ALT="

What has changed in the last few hundred years is the additional release of carbon dioxide by human activities. Fossil fuels burned to run cars and trucks, heat homes and businesses, and power factories are responsible for about 98% of U.S. carbon dioxide emissions. Increased agriculture, deforestation, landfills, industrial production, and mining also contribute a significant share of emissions. In 1997, the United States emitted about one-fifth of total global greenhouse gases.
PRIVATE "TYPE=PICT;ALT="

Sea Level Change

With increasing temperatures come higher sea levels. Sea level has risen worldwide approximately 15-20 cm (6-8 inches) in the last century. This happens because the polar ice sheets melt more and more each year with global warming.  In addition warm water is less dense than cold water so warm water actually expands to increase the volume of the ocean.  Last year a chunk of ice the size of Connecticut broke off from Antarctica.  Over 2 billion people live near the coast, so any sea level change could have tremendous impacts.  So what do we do with those people and the cities that they inhabit, if global warming continues to raise sea levels? 

Read Article on Coastal Response to Climate Change from EOS (American Geophysical Union) Vol. 82 number 44 Oct. 30, 2001 p.513 

Questions:

· What is happening to current sea levels?


· Is the issue of coastal change important?  Why or why not?

Computer Exercise


Using what you know about scientific projections of sea levels.  Make a map showing the possible change in sea level, and suggest what impact that might have on cities in the US.

· Go to  http://atlas.geo.cornell.edu/education/student/web_tools.html#
· Launch the Quest program.  This program collects data from immense data sets and may take a minute to load.  

· From the Menu

· Choose Region, and set the map for the United States

· Choose Topography, and set the sea level to what you think sea level will be in 50-100 years.

· Click on “Get Map”

· Print a map out and use this to determine what the possible impact of sea level change would be on the US.

Other possible activities:

Local Indicators of Climate Change


One possible area for classroom research is to start making measurements of things like date of first frost, determining times of bird migration, etc.  Bird migration data from the past may be available from the Cornell Ornithological Lab.  Use this information to determine if the class can start to draw any conclusions from the data, and talk about what is needed before scientists/students can make any statements about what their observations show them.  

Effects on Ecosystems 

Jigsaw Activity


Create 4 different stations each with a different ecosystem (e.g., Tropical rain forest, temperate forest, savannah or plain, arctic tundra).  At each station include statements about current biodiversity, climate, and human interaction, and possible outcomes from increased temperature on those parameters. Form groups of four, with one group member at each station.  Then have each group meet together and teach each other about the major points from their respective station. Finally conclude with a discussion of the importance of biodiversity, and the consequences that climate change could evoke in different areas, particularly your own.  

Final discussion:


To bring all this work together, a final class period could model the IPCC, the Intergovernmental Panel on Climate Change.  The IPCC is part of the UN and is composed of scientists, economists, politicians, and ethicists from every country.  As a group they developed the Kyoto Protocol as a way to deal with carbon dioxide emissions, and climate change.  By creating a round table discussion, the students can figure out for themselves the best mitigation strategy. By giving the students a sound background in some of the scientific principles associated with climate change, they will create their own opinions.  In the ninth grade Earth Science class I used this in, the students stayed past the bell, because they wanted to finish the conversation.  It becomes an effective way to give their science class relevance to current events.   
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		1875.9		130998		128652		286.8

		1882.5		131406		129007		282.7

		1890		131908		129411		264.1

		1895		132264		129755		263.4

		1903.5		132873		130167		259

		1932		135308		131789		240.4

		1954.5		137601		133334		224

		1969.8		139285		134205		208.9

		1980.2		140452		135003		204.6

		1987.4		141257		135683		198.1

		1990.6		141615		135976		201.8

		1994.6		142064		136359		202.5

		1998		142440		136659		195.9

		2005.8		143315		137383		194.4

		2009.5		143732		137694		193.4

		2015		144346		138226		190.2

		2025.7		145527		139445		192.3

		2041.5		147292		141312		196.5

		2050.3		148287		142357		190.4

		2077.5		151234		145435		197

		2116		155625		150303		191.9

		2157		160293		154471		189

		2164		161077		155299		185.5

		2203		165646		160494		204.4

		2225		168391		162996		191.6

		2247		170922		165278		183.8

		2280		174920		169870		197.9

		2302		177644		172596		197.8

		2325		180546		175440		190.3

		2333		181502		176271		190.1

		2348		183525		178550		207.7

		2363		185640		180779		213.2

		2372		186927		181617		217.7

		2386		188892		183355		199.8

		2399		190587		185063		203.5

		2414		192382		187199		210.7

		2425		193816		189335		231.4

		2437		195298		191057		231.5

		2451		197086		192632		218

		2475		199904		195625		220.1

		2499		202496		199025		242.6

		2525		205458		202212		251

		2533		206496		203191		239.1

		2543		207803		204283		247.7

		2552.01		208947		205148		244.4

		2557.71		209648		205715		232.2

		2560.91		210053		206119		228.7

		2574.21		211628		207991		238.2

		2584.71		212846		209414		242.2

		2588.81		213315		210022		244.6

		2595.11		214036		210830		247.3

		2596.71		214219		211005		252

		2606.61		215343		212281		257.4

		2621.71		217099		214153		251.2

		2629.41		217989		215041		241.4

		2634.41		218602		215593		240.3

		2636.71		218908		215879		242.7

		2640.41		219393		216459		247.5

		2644.41		219935		217009		251.7

		2646.61		220255		217271		251.2

		2650.41		220822		217676		245.4

		2656.21		221718		218342		240.5

		2666.71		223548		219680		212.2

		2670.41		224240		220182		216.2

		2674.61		224993		220760		207.2

		2677.41		225469		221054		208.9

		2682.61		226339		221612		205.7

		2691.01		227885		222958		203.4

		2693.61		228349		223446		215.7

		2698.01		229167		224630		236.9

		2701.41		229802		225299		234.5

		2702.71		230039		225509		233.1

		2705.61		230547		225888		224.5

		2711.71		231601		226710		232.4

		2715.41		232206		227384		233.9

		2717.71		232571		227840		241.7

		2732.71		234795		230703		245.2

		2735.71		235232		231382		252.2

		2738.71		235652		231990		241.4

		2741.71		236077		232570		247.4

		2744.61		236467		233102		243.1

		2747.61		236866		233646		239.2

		2751.11		237301		234126		245.7

		2753.61		237602		234470		245.9

		2756.21		237889		234781		247.4

		2759.11		238206		235213		252.9

		2765.21		238908		236236		259.8

		2773.51		240006		237831		279

		2782.71		241535		238935		263.8

		2785.51		242092		239250		252.4

		2788.51		242675		239545		249.9

		2794.51		243813		240201		230.4

		2797.51		244446		240577		219.4

		2806.51		246379		242068		214.7

		2815.61		248364		243653		200.2

		2818.61		249046		244215		213.9

		2821.51		249670		244863		195.4

		2824.51		250309		245483		196.7

		2833.81		252279		247447		199

		2836.51		252879		248087		201.9

		2839.51		253559		248980		204

		2845.51		254873		250461		203.9

		2851.51		256182		251521		209.7

		2857.51		257604		252959		208.9

		2860.51		258351		253880		214.7

		2866.51		259882		255233		228.2

		2870.51		260936		256053		199.9

		2872.71		261526		256501		211.7

		2876.21		262455		257247		188.7

		2881.42		263844		258477		194.2

		2884.51		264666		259228		198.9

		2887.51		265457		259958		184.7

		2890.51		266255		260754		190.4

		2893.51		267039		261595		193.9

		2896.51		267825		262411		194.2

		2899.51		268558		263207		198.4

		2902.51		269307		264046		193.2

		2905.51		270052		264834		202.2

		2911.46		271454		266492		211

		2914.51		272171		267434		215.4

		2919.41		273256		268679		223.7

		2926.51		274802		270680		231.4

		2935.51		276731		273012		226.4

		2941.51		278017		274445		230.4

		2944.51		278711		275218		231

		2956.51		281740		277925		220.4

		2959.51		282539		278602		217.2

		2964.51		283810		279543		207.7

		2973.81		286475		282301		212.7

		2979.51		288013		283492		213.2

		2988.61		290554		286217		224.4

		2994.51		292121		287846		236.2

		3003.51		294495		290571		240.2

		3007.01		295477		291769		240.7

		3009.51		296158		292474		250.2

		3015.51		297810		293676		244.9

		3018.51		298623		294615		225.9

		3022.71		299716		295849		227.9

		3027.51		300928		297131		233.2

		3030.41		301665		298051		237.9

		3033.51		302452		299020		239

		3036.51		303201		299877		241.9

		3039.51		303939		300646		251.7

		3042.51		304745		301496		256.8

		3045.51		305612		302456		257.2

		3048.56		306561		303334		246.9

		3051.51		307464		303953		272.7

		3054.51		308358		304590		251.7

		3057.71		309281		305306		244.7

		3063.51		310905		307131		255.9

		3066.51		311704		308101		249.2

		3072.51		313292		310039		256.3

		3075.41		314032		310930		260.4

		3078.51		314822		311774		260.3

		3084.51		316304		313493		266.3

		3090.51		317775		315143		266.2

		3093.51		318509		315940		270.2

		3096.46		319231		316681		271.9

		3099.51		319978		317445		275.2

		3105.51		321448		318980		265

		3109.01		322216		319754		271.8

		3111.51		322746		320378		272.7

		3114.81		323441		321386		273.2

		3117.51		324021		322111		282.4

		3119.51		324461		322582		289.2

		3120.61		324711		322827		288.4

		3123.51		325400		323485		298.7

		3126.51		326200		324189		278.2
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		3132.41		328058		325527		278.7

		3135.51		329135		326239		270.5

		3138.51		330278		327114		255.7

		3141.51		331513		328097		241.9

		3145.01		333111		329267		239.7

		3147.51		334356		330208		234.2

		3153.51		337304		332293		250.2
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		3159.51		340242		335290		205.2

		3162.81		341849		336972		204.9

		3169.01		344844		340165		220.4

		3174.51		347589		342998		221.2

		3177.81		349298		344735		216.2

		3183.41		352377		347610		209.2

		3189.51		355795		350765		193

		3192.51		357450		352412		186.2

		3200.01		361445		356838		201.2

		3204.71		363962		359688		206.4

		3210.51		367048		362766		201.9

		3216.45		370095		366221		214.7

		3222.51		373629		369563		229.7

		3228.91		377177		373014		227

		3231.51		378469		374561		240

		3237.51		381834		378194		246.9

		3240.51		383395		379633		245.9

		3249.51		388757		384909		264.7

		3252.45		390641		386579		259.3

		3258.51		394634		390589		255.2

		3261.51		396423		392451		250.2

		3264.51		398091		394628		266.3

		3267.51		399733		396713		274.7

		3273.81		403173		400390		278

		3283.51		408236		405844		279.7
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		3299.01		416332		414085		285.5
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				Month		Average Temperature (degrees F)

		1		Jan-00		21

		2		Feb-00		27

		3		Mar-00		39

		4		Apr-00		44

		5		May-00		58

		6		Jun-00		65

		7		Jul-00		65

		8		Aug-00		66

		9		Sep-00		60

		10		Oct-00		50

		11		Nov-00		38

		12		Dec-00		22

		13		Jan-01		24

		14		Feb-01		27

		15		Mar-01		28

		16		Apr-01		46

		17		May-01		58

		18		Jun-01		65

		19		Jul-01		67

		20		Aug-01		71

		21		Sep-01		60

		22		Oct-01		52

		23		Nov-01		45

		24		Dec-01		35

		25		Jan-02		31
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				Day		Average Temperature (degree F)

		1		1-May		55

		2		2-May		57

		3		3-May		66

		4		4-May		48

		5		5-May		64

		6		6-May		70

		7		7-May		76

		8		8-May		74

		9		9-May		57

		10		10-May		58

		11		11-May		65

		12		12-May		58

		13		13-May		58
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		*******************************************************************

		Year		Jan.		Feb.		March		April		May		June		July		Aug.		Sept.		Oct.		Nov.		Dec.		Annual

		1958		-99.99		-99.99		315.71		317.45		317.5		-99.99		315.85		314.93		313.19		-99.99		313.34		314.67		-99.99

		1959		315.58		316.47		316.65		317.72		318.29		318.16		316.55		314.8		313.84		313.34		314.82		315.59		315.98

		1960		316.43		316.97		317.58		319.03		320.03		319.59		318.18		315.91		314.16		313.84		315		316.19		316.91

		1961		316.89		317.7		318.54		319.48		320.58		319.77		318.58		316.79		314.99		315.31		316.1		317.01		317.65

		1962		317.94		318.56		319.69		320.58		321.01		320.61		319.61		317.4		316.26		315.42		316.69		317.69		318.45

		1963		318.74		319.08		319.86		321.39		322.24		321.47		319.74		317.77		316.21		315.99		317.06		318.36		318.99

		1964		319.57		-99.99		-99.99		-99.99		322.24		321.89		320.44		318.7		316.7		316.87		317.68		318.71		-99.99

		1965		319.44		320.44		320.89		322.13		322.16		321.87		321.21		318.87		317.81		317.3		318.87		319.42		320.03

		1966		320.62		321.59		322.39		323.7		324.07		323.75		322.41		320.37		318.64		318.1		319.79		321.03		321.37

		1967		322.33		322.5		323.04		324.42		325		324.09		322.55		320.92		319.26		319.39		320.72		321.96		322.18

		1968		322.57		323.15		323.89		325.03		325.57		325.36		324.14		322.11		320.33		320.25		321.33		322.9		323.05

		1969		324		324.42		325.64		326.66		327.38		326.7		325.89		323.67		322.38		321.78		322.85		324.12		324.62

		1970		325.06		325.98		326.93		328.14		328.07		327.66		326.35		324.69		323.1		323.07		324.01		325.13		325.68

		1971		326.17		326.68		327.18		327.78		328.92		328.57		327.37		325.43		323.36		323.57		324.8		326.01		326.32

		1972		326.77		327.63		327.75		329.72		330.07		329.09		328.05		326.32		324.84		325.2		326.5		327.55		327.46

		1973		328.54		329.56		330.3		331.5		332.48		332.07		330.87		329.31		327.51		327.18		328.16		328.64		329.68

		1974		329.35		330.71		331.48		332.65		333.08		332.25		331.18		329.4		327.44		327.37		328.46		329.58		330.25

		1975		330.4		331.41		332.04		333.31		333.96		333.59		331.91		330.06		328.56		328.34		329.49		330.76		331.15

		1976		331.74		332.56		333.5		334.58		334.87		334.34		333.05		330.94		329.3		328.94		330.31		331.68		332.15

		1977		332.92		333.41		334.7		336.07		336.74		336.27		334.93		332.75		331.58		331.16		332.4		333.85		333.9

		1978		334.97		335.39		336.64		337.76		338.01		337.89		336.54		334.68		332.76		332.54		333.92		334.95		335.5

		1979		336.23		336.76		337.96		338.89		339.47		339.29		337.73		336.09		333.91		333.86		335.29		336.73		336.85

		1980		338.01		338.36		340.08		340.77		341.46		341.17		339.56		337.6		335.88		336.02		337.1		338.21		338.69

		1981		339.23		340.47		341.38		342.51		342.91		342.25		340.49		338.43		336.69		336.85		338.36		339.61		339.93

		1982		340.75		341.61		342.7		343.57		344.13		343.35		342.06		339.82		337.97		337.86		339.26		340.49		341.13

		1983		341.37		342.52		343.1		344.94		345.75		345.32		343.99		342.39		339.86		339.99		341.16		342.99		342.78

		1984		343.7		344.5		345.29		347.08		347.43		346.79		345.4		343.28		341.07		341.35		342.98		344.22		344.42

		1985		344.97		346		347.43		348.35		348.93		348.25		346.56		344.69		343.09		342.8		344.24		345.56		345.91

		1986		346.29		346.96		347.86		349.55		350.21		349.54		347.94		345.91		344.86		344.17		345.66		346.9		347.15

		1987		348.02		348.47		349.42		350.99		351.84		351.25		349.52		348.11		346.44		346.36		347.81		348.96		348.93

		1988		350.43		351.72		352.22		353.59		354.22		353.79		352.39		350.44		348.72		348.88		350.07		351.34		351.48

		1989		352.76		353.07		353.68		355.42		355.67		355.13		353.9		351.67		349.8		349.99		351.3		352.53		352.91

		1990		353.66		354.7		355.39		356.2		357.16		356.22		354.82		352.91		350.96		351.18		352.83		354.21		354.19

		1991		354.72		355.75		357.16		358.6		359.33		358.24		356.18		354.03		352.16		352.21		353.75		354.99		355.59

		1992		355.98		356.72		357.81		359.15		359.66		359.25		357.03		355		353.01		353.31		354.16		355.4		356.37

		1993		356.7		357.16		358.38		359.46		360.28		359.59		357.58		355.52		353.7		353.98		355.33		356.8		357.04

		1994		358.36		358.91		359.97		361.27		361.68		360.94		359.55		357.49		355.84		355.99		357.58		359.04		358.89

		1995		359.96		361		361.64		363.45		363.79		363.26		361.9		359.46		358.06		357.75		359.56		360.7		360.88

		1996		362.05		363.25		364.02		364.72		365.41		364.97		363.65		361.49		359.46		359.6		360.76		362.33		362.64

		1997		363.18		364		364.56		366.36		366.8		365.62		364.47		362.51		360.19		360.77		362.43		364.28		363.76

		1998		365.32		366.15		367.31		368.61		369.3		368.87		367.64		365.77		363.9		364.23		365.46		366.97		366.63

		1999		368.15		368.86		369.58		371.12		370.97		370.32		369.25		366.91		364.6		365.09		366.63		367.96		368.29

		2000		369.08		369.4		370.45		371.59		371.75		371.62		370.04		368.04		366.53		366.63		368.2		369.43		369.4

		Atmospheric		concentrations		of		CO2		are		expressed		in		parts		per		million		(ppm)		and		reported		in		the

		1999		SIO		manometric		mole		fraction		scale.		Missing		values		are		denoted		by		-99.99.

		In		years		where		one		monthly		value		is		missing		annual		values		were		calculated		by		substituting		a

		fit		value		(4-harmonics		with		gain		factor		and		spline)		for		that		month		and		then		averaging		the

		twelve		monthly		values.






_1083147992.xls
Chart1

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993



month

temperature (degree F)

Ithaca Average Temperature - 1950 - 1996

45.755

46.7525

47.6375

48.785

47.0225

47.3825

45.1475

46.5875

43.9175

46.9475

45.5225

45.89

45.1475

44.6375

46.4675

45.14

45.4175

45.2525

45.5225

45.4775

45.4025

45.5075

44.225

47.5025

45.545

46.88

44.405

45.8825

44.1425

45.7175

44.9225

45.875

45.6575

46.31

45.8075

45.9575

46.6325

45.875

45.215

48.9575

48.5375

45.095

45.2675



Sheet1

		

				1		42.44				1		25.7		34		Jan-50		45.8		1950		45.8

				2		32.36				2		16.16		24		Feb-50				1951		46.8

				3		35.24				3		17.06		26		Mar-50				1952		47.6

				4		51.08				4		29.66		40		Apr-50				1953		48.8

				5		66.38				5		43.34		55		May-50				1954		47.0

				6		74.12				6		51.98		63		Jun-50				1955		47.4

				7		77.72				7		55.94		67		Jul-50				1956		45.1

				8		78.26				8		56.12		67		Aug-50				1957		46.6

				9		66.02				9		46.22		56		Sep-50				1958		43.9

				10		62.96				10		41.54		52		Oct-50				1959		46.9

				11		47.66				11		33.26		40		Nov-50				1960		45.5

				12		31.82				12		15.08		23		Dec-50				1961		45.9

				1		34.7				1		21.38		28		Jan-51		46.8		1962		45.1

				2		35.42				2		18.86		27		Feb-51				1963		44.6

				3		40.28				3		26.6		33		Mar-51				1964		46.5

				4		53.6				4		36.14		45		Apr-51				1965		45.1

				5		68				5		42.98		55		May-51				1966		45.4

				6		73.58				6		53.06		63		Jun-51				1967		45.3

				7		79.34				7		58.1		69		Jul-51				1968		45.5

				8		77.36				8		54.32		66		Aug-51				1969		45.5

				9		71.6				9		47.84		60		Sep-51				1970		45.4

				10		62.42				10		41.54		52		Oct-51				1971		45.5

				11		41.36				11		25.34		33		Nov-51				1972		44.2

				12		36.86				12		21.38		29		Dec-51				1973		47.5

				1		35.24				1		19.76		28		Jan-52		47.6		1974		45.5

				2		36.32				2		21.02		29		Feb-52				1975		46.9

				3		38.66				3		24.44		32		Mar-52				1976		44.4

				4		57.74				4		37.04		47		Apr-52				1977		45.9

				5		62.96				5		40.1		52		May-52				1978		44.1

				6		76.82				6		53.78		65		Jun-52				1979		45.7

				7		83.84				7		60.98		72		Jul-52				1980		44.9

				8		77.9				8		55.94		67		Aug-52				1981		45.9

				9		74.3				9		49.1		62		Sep-52				1982		45.7

				10		56.48				10		35.24		46		Oct-52				1983		46.3

				11		48.74				11		33.98		41		Nov-52				1984		45.8

				12		37.4				12		25.52		31		Dec-52				1985		46.0

				1		36.5				1		24.08		30		Jan-53		48.8		1986		46.6

				2		38.84				2		22.1		30		Feb-53				1987

				3		43.16				3		26.78		35		Mar-53				1988		45.9

				4		51.08				4		34.88		43		Apr-53				1989		45.2

				5		66.74				5		46.76		57		May-53				1990		49.0

				6		77.18				6		52.34		65		Jun-53				1991		48.5

				7		82.04				7		56.48		69		Jul-53				1992		45.1

				8		78.8				8		53.24		66		Aug-53				1993		45.3

				9		73.58				9		49.28		61		Sep-53

				10		65.3				10		38.66		52		Oct-53

				11		51.26				11		33.62		42		Nov-53

				12		41.18				12		26.96		34		Dec-53

				1		30.02				1		12.92		21		Jan-54		47.0

				2		39.38				2		22.64		31		Feb-54

				3		40.64				3		24.8		33		Mar-54

				4		56.84				4		35.42		46		Apr-54

				5		65.3				5		41.9		54		May-54

				6		76.64				6		55.04		66		Jun-54

				7		80.06				7		55.4		68		Jul-54

				8		77.9				8		53.24		66		Aug-54

				9		69.44				9		50.72		60		Sep-54

				10		64.58				10		43.52		54		Oct-54

				11		45.86				11		32		39		Nov-54

				12		33.44				12		20.84		27		Dec-54

				1		29.66				1		14.36		22		Jan-55		47.4

				2		32.36				2		16.7		25		Feb-55

				3		42.62				3		25.52		34		Mar-55

				4		59.36				4		38.3		49		Apr-55

				5		70.7				5		44.24		57		May-55

				6		76.64				6		50.72		64		Jun-55

				7		87.8				7		60.08		74		Jul-55

				8		82.76				8		60.8		72		Aug-55

				9		71.06				9		46.76		59		Sep-55

				10		62.96				10		42.08		53		Oct-55

				11		45.5				11		30.38		38		Nov-55

				12		30.38				12		15.44		23		Dec-55

				1		28.76				1		17.78		23		Jan-56		45.1

				2		35.06				2		19.58		27		Feb-56

				3		36.68				3		18.5		28		Mar-56

				4		50.54				4		30.38		40		Apr-56

				5		62.42				5		37.4		50		May-56

				6		76.82				6		50.9		64		Jun-56

				7		75.2				7		55.58		65		Jul-56

				8		75.74				8		53.24		64		Aug-56

				9		67.64				9		45.32		56		Sep-56

				10		61.7				10		38.48		50		Oct-56

				11		48.38				11		32.36		40		Nov-56

				12		38.66				12		26.42		33		Dec-56

				1		27.14				1		10.22		19		Jan-57		46.6

				2		36.32				2		22.46		29		Feb-57

				3		41.18				3		25.52		33		Mar-57

				4		55.76				4		37.58		47		Apr-57

				5		64.22				5		41.9		53		May-57

				6		78.62				6		55.76		67		Jun-57

				7		78.26				7		55.58		67		Jul-57

				8		75.56				8		51.8		64		Aug-57

				9		72.32				9		47.12		60		Sep-57

				10		57.92				10		35.42		47		Oct-57

				11		48.74				11		33.26		41		Nov-57

				12		39.56				12		25.88		33		Dec-57

				1		29.84				1		15.26		23		Jan-58		43.9

				2		26.06				2		9.32		18		Feb-58

				3		37.04				3		26.24		32		Mar-58

				4		55.4				4		34.88		45		Apr-58

				5		63.32				5		39.02		51		May-58

				6		69.8				6		47.12		58		Jun-58

				7		78.08				7		57.38		68		Jul-58

				8		76.64				8		53.78		65		Aug-58

				9		69.26				9		50.9		60		Sep-58

				10		57.92				10		39.2		49		Oct-58

				11		48.56				11		32.72		41		Nov-58

				12		27.32				12		8.96		18		Dec-58

				1		29.84				1		14.18		22		Jan-59		46.9

				2		30.74				2		11.12		21		Feb-59

				3		39.74				3		20.48		30		Mar-59

				4		55.22				4		35.06		45		Apr-59

				5		68.72				5		45.14		57		May-59

				6		75.56				6		53.96		65		Jun-59

				7		81.5				7		58.1		70		Jul-59

				8		82.22				8		59		71		Aug-59

				9		75.92				9		52.52		64		Sep-59

				10		60.08				10		41.54		51		Oct-59

				11		44.96				11		30.2		38		Nov-59

				12		36.68				12		24.26		30		Dec-59

				1		32.36				1		19.76		26		Jan-60		45.5

				2		34.52				2		21.02		28		Feb-60

				3		30.56				3		11.3		21		Mar-60

				4		57.74				4		38.3		48		Apr-60

				5		64.76				5		47.3		56		May-60

				6		74.66				6		51.44		63		Jun-60

				7		78.26				7		53.96		66		Jul-60

				8		77.54				8		54.68		66		Aug-60

				9		72.14				9		51.8		62		Sep-60

				10		59.18				10		35.24		47		Oct-60

				11		50.72				11		33.08		42		Nov-60

				12		30.38				12		11.84		21		Dec-60

				1		27.32				1		9.68		19		Jan-61		45.9

				2		36.5				2		13.46		25		Feb-61

				3		40.46				3		23.72		32		Mar-61

				4		47.48				4		32.36		40		Apr-61

				5		62.42				5		41.36		52		May-61

				6		74.3				6		51.44		63		Jun-61

				7		78.26				7		57.38		68		Jul-61

				8		76.64				8		56.66		67		Aug-61

				9		78.44				9		54.5		66		Sep-61

				10		63.32				10		39.92		52		Oct-61

				11		45.86				11		32.72		39		Nov-61

				12		34.16				12		23		29		Dec-61

				1		32.36				1		15.26		24		Jan-62		45.1

				2		30.38				2		12.56		21		Feb-62

				3		39.92				3		23.9		32		Mar-62

				4		54.32				4		33.98		44		Apr-62

				5		70.52				5		45.86		58		May-62

				6		76.46				6		53.06		65		Jun-62

				7		80.06				7		52.52		66		Jul-62

				8		77.72				8		54.68		66		Aug-62

				9		67.1				9		46.04		57		Sep-62

				10		59.36				10		39.74		50		Oct-62

				11		42.98				11		26.78		35		Nov-62

				12		33.62				12		14.36		24		Dec-62

				1		27.68				1		13.46		21		Jan-63		44.6

				2		27.5				2		6.08		17		Feb-63

				3		42.08				3		25.34		34		Mar-63

				4		54.86				4		32.54		44		Apr-63

				5		64.22				5		40.1		52		May-63

				6		75.74				6		51.62		64		Jun-63

				7		79.88				7		56.12		68		Jul-63

				8		74.48				8		51.26		63		Aug-63

				9		68.18				9		41.36		55		Sep-63

				10		69.08				10		38.66		54		Oct-63

				11		49.64				11		37.22		43		Nov-63

				12		28.76				12		15.44		22		Dec-63

				1		34.16				1		18.68		26		Jan-64		46.5

				2		31.64				2		12.38		22		Feb-64

				3		43.34				3		26.42		35		Mar-64

				4		52.88				4		33.98		43		Apr-64

				5		70.16				5		46.22		58		May-64

				6		74.12				6		50.72		62		Jun-64

				7		82.4				7		58.82		71		Jul-64

				8		75.2				8		50.9		63		Aug-64

				9		73.58				9		45.86		60		Sep-64

				10		59				10		33.62		46		Oct-64

				11		52.16				11		32.54		42		Nov-64

				12		35.96				12		20.48		28		Dec-64

				1		29.48				1		11.3		20		Jan-65		45.1

				2		33.26				2		14.9		24		Feb-65

				3		36.86				3		22.1		29		Mar-65

				4		48.56				4		30.2		39		Apr-65

				5		71.06				5		44.42		58		May-65

				6		73.22				6		49.64		61		Jun-65

				7		77.54				7		52.16		65		Jul-65

				8		78.62				8		53.78		66		Aug-65

				9		71.6				9		51.08		61		Sep-65

				10		57.02				10		36.86		47		Oct-65

				11		45.68				11		30.92		38		Nov-65

				12		37.94				12		25.16		32		Dec-65

				1		29.12				1		13.82		21		Jan-66		45.4

				2		31.82				2		15.98		24		Feb-66

				3		42.8				3		26.6		35		Mar-66

				4		50.9				4		31.64		41		Apr-66

				5		60.8				5		39.38		50		May-66

				6		76.82				6		50.72		64		Jun-66

				7		82.4				7		56.12		69		Jul-66

				8		79.7				8		55.22		67		Aug-66

				9		67.46				9		46.04		57		Sep-66

				10		57.56				10		35.78		47		Oct-66

				11		49.1				11		33.98		42		Nov-66

				12		34.7				12		21.56		28		Dec-66

				1		37.4				1		23.36		30		Jan-67		45.3

				2		29.12				2		10.58		20		Feb-67

				3		37.58				3		21.02		29		Mar-67

				4		53.78				4		33.62		44		Apr-67

				5		57.56				5		36.68		47		May-67

				6		79.52				6		56.12		68		Jun-67

				7		77.54				7		58.1		68		Jul-67

				8		75.74				8		55.58		66		Aug-67

				9		69.62				9		45.68		58		Sep-67

				10		58.46				10		39.38		49		Oct-67

				11		41.54				11		28.76		35		Nov-67

				12		36.68				12		22.64		30		Dec-67

				1		26.78				1		8.42		18		Jan-68		45.5

				2		28.04				2		10.94		19		Feb-68

				3		43.34				3		25.7		35		Mar-68

				4		60.8				4		35.6		48		Apr-68

				5		60.08				5		41		51		May-68

				6		73.04				6		52.88		63		Jun-68

				7		80.24				7		58.1		69		Jul-68

				8		78.62				8		54.68		67		Aug-68

				9		73.22				9		50.54		62		Sep-68

				10		61.7				10		41.36		52		Oct-68

				11		45.32				11		31.82		39		Nov-68

				12		31.82				12		18.5		25		Dec-68

				1		30.38				1		15.26		23		Jan-69		45.5

				2		32.18				2		17.06		25		Feb-69

				3		39.38				3		22.46		31		Mar-69

				4		56.48				4		35.06		46		Apr-69

				5		66.56				5		41.54		54		May-69

				6		74.12				6		52.88		64		Jun-69

				7		78.62				7		57.2		68		Jul-69

				8		80.24				8		54.68		67		Aug-69

				9		71.96				9		48.92		60		Sep-69

				10		59.18				10		36.68		48		Oct-69

				11		44.6				11		31.1		38		Nov-69

				12		29.12				12		15.8		22		Dec-69

				1		24.62				1		4.82		15		Jan-70		45.4

				2		32.54				2		13.64		23		Feb-70

				3		36.14				3		20.12		28		Mar-70

				4		55.94				4		32.72		44		Apr-70

				5		68				5		44.6		56		May-70

				6		75.02				6		50.18		63		Jun-70

				7		79.52				7		57.56		69		Jul-70

				8		79.52				8		53.78		67		Aug-70

				9		72.32				9		49.82		61		Sep-70

				10		60.8				10		42.8		52		Oct-70

				11		48.38				11		33.98		41		Nov-70

				12		33.44				12		19.4		26		Dec-70

				1		26.96				1		9.5		18		Jan-71		45.5

				2		32.54				2		16.88		25		Feb-71

				3		36.68				3		20.84		29		Mar-71

				4		51.08				4		28.76		40		Apr-71

				5		63.86				5		39.2		52		May-71

				6		76.28				6		53.06		65		Jun-71

				7		78.62				7		54.68		67		Jul-71

				8		77.9				8		52.16		65		Aug-71

				9		73.04				9		52.16		63		Sep-71

				10		65.66				10		44.06		55		Oct-71

				11		44.6				11		30.2		37		Nov-71

				12		39.92				12		23.54		32		Dec-71

				1		34.34				1		16.16		25		Jan-72		44.2

				2		28.58				2		10.04		19		Feb-72

				3		37.76				3		18.32		28		Mar-72

				4		48.92				4		27.68		38		Apr-72

				5		67.82				5		43.7		56		May-72

				6		70.34				6		51.98		61		Jun-72

				7		78.44				7		58.46		68		Jul-72

				8		76.1				8		53.42		65		Aug-72

				9		70.7				9		48.56		60		Sep-72

				10		53.06				10		34.16		44		Oct-72

				11		40.82				11		29.84		35		Nov-72

				12		37.76				12		24.44		31		Dec-72

				1		35.96				1		19.4		28		Jan-73		47.5

				2		29.84				2		9.14		19		Feb-73

				3		49.64				3		31.1		40		Mar-73

				4		54.86				4		37.04		46		Apr-73

				5		60.98				5		41.72		51		May-73

				6		78.08				6		56.12		67		Jun-73

				7		80.96				7		56.66		69		Jul-73

				8		80.24				8		58.1		69		Aug-73

				9		71.06				9		48.38		60		Sep-73

				10		62.06				10		39.92		51		Oct-73

				11		47.48				11		33.8		41		Nov-73

				12		36.14				12		21.38		29		Dec-73

				1		33.8				1		18.32		26		Jan-74		45.5

				2		29.66				2		11.48		21		Feb-74
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Sheet5

		

		Mean

		Age		of		age		of		CO2

		Depth		the		ice		the		air		concentration

		(m)		(yr		BP)		(yr		BP)		(ppmv)

		149.1		5679		2342		284.7

		173.1		6828		3634		272.8

		177.4		7043		3833		268.1

		228.6		9523		6220		262.2

		250.3		10579		7327		254.6

		266		11334		8113		259.6

		302.6		13449		10123		261.6

		321.2		14538		11013		263.7

		331.6		15208		11326		244.8

		342.1		15922		11719		238.3

		365.5		17747		13405		236.2

		375.6		18580		13989		225.3

		443.5		24315		17695		182.2

		470.8		26578		19988		189.2

		506.4		29630		22977		191.6

		544.7		32844		26303		188.5

		554.2		33645		27062		191.7

		602.3		37421		31447		205.4

		625.6		39310		33884		209.1

		700.2		45242		39880		209.1

		765		50610		44766		189.3

		788.2		52446		47024		188.4

		800		53436		48229		210.1

		812.2		54474		49414		215.7

		834.8		56300		51174		190.4

		902.2		61783		57068		221.8

		912		62689		57799		210.4

		986.2		69618		63687		195.4

		1011.3		71767		65701		191.4

		1023.5		72797		66883		195

		1087.2		78042		72849		227.4

		1112.5		80057		75360		229.2

		1162.1		83615		78995		217.1

		1175		84515		80059		221.8

		1209.9		86840		82858		231

		1237.2		88808		84929		241.1

		1251.5		89864		85727		236.4

		1261.2		90609		86323		228.1

		1274.2		91560		87180		214.2

		1289.2		92632		88051		217

		1309.2		94039		89363		208

		1338.2		96047		91691		224.3

		1349		96791		92460		228.4

		1387.2		99498		95349		232.1

		1451.5		103733		99842		225.9

		1463.2		104566		100833		230.9

		1476.1		105492		101829		236.9

		1505		107599		103372		228.2

		1526.3		109404		105213		236.9

		1542.1		110674		106203		230.7

		1575.2		113363		108308		238.2

		1582.8		113952		108994		245.7

		1598		115077		110253		251.3

		1615		116228		111456		256.8

		1627.9		117072		112577		266.3

		1637.6		117671		113472		261.4

		1644		118074		114082		274.6

		1651		118499		114738		273.3

		1669.2		119601		116175		262.5

		1687.2		120680		117519		267.6

		1700.9		121485		118396		273.8

		1716		122345		119273		272

		1726.8		122965		120002		265.2

		1736.8		123535		120652		277.7

		1758.2		124721		121961		272.2

		1770		125380		122606		276.5

		1789.2		126447		123815		268.7

		1790		126491		123858		266.6

		1799		126955		124306		266.3

		1804		127210		124571		279.8

		1810		127510		124876		277.2

		1825.7		128293		125746		273.8

		1830		128501		126023		267.1

		1836		128804		126475		262.5

		1841.6		129097		126809		262.6

		1852.4		129674		127445		275.4

		1869.3		130599		128300		274.1

		1870.2		130653		128399		287.1

		1875.9		130998		128652		286.8

		1882.5		131406		129007		282.7

		1890		131908		129411		264.1

		1895		132264		129755		263.4

		1903.5		132873		130167		259

		1932		135308		131789		240.4

		1954.5		137601		133334		224

		1969.8		139285		134205		208.9

		1980.2		140452		135003		204.6

		1987.4		141257		135683		198.1

		1990.6		141615		135976		201.8

		1994.6		142064		136359		202.5

		1998		142440		136659		195.9

		2005.8		143315		137383		194.4

		2009.5		143732		137694		193.4

		2015		144346		138226		190.2

		2025.7		145527		139445		192.3

		2041.5		147292		141312		196.5

		2050.3		148287		142357		190.4

		2077.5		151234		145435		197

		2116		155625		150303		191.9

		2157		160293		154471		189

		2164		161077		155299		185.5

		2203		165646		160494		204.4

		2225		168391		162996		191.6

		2247		170922		165278		183.8

		2280		174920		169870		197.9

		2302		177644		172596		197.8

		2325		180546		175440		190.3

		2333		181502		176271		190.1

		2348		183525		178550		207.7

		2363		185640		180779		213.2

		2372		186927		181617		217.7

		2386		188892		183355		199.8

		2399		190587		185063		203.5

		2414		192382		187199		210.7

		2425		193816		189335		231.4

		2437		195298		191057		231.5

		2451		197086		192632		218

		2475		199904		195625		220.1

		2499		202496		199025		242.6

		2525		205458		202212		251

		2533		206496		203191		239.1

		2543		207803		204283		247.7

		2552.01		208947		205148		244.4

		2557.71		209648		205715		232.2

		2560.91		210053		206119		228.7

		2574.21		211628		207991		238.2

		2584.71		212846		209414		242.2

		2588.81		213315		210022		244.6

		2595.11		214036		210830		247.3

		2596.71		214219		211005		252

		2606.61		215343		212281		257.4

		2621.71		217099		214153		251.2

		2629.41		217989		215041		241.4

		2634.41		218602		215593		240.3

		2636.71		218908		215879		242.7

		2640.41		219393		216459		247.5

		2644.41		219935		217009		251.7

		2646.61		220255		217271		251.2

		2650.41		220822		217676		245.4

		2656.21		221718		218342		240.5

		2666.71		223548		219680		212.2

		2670.41		224240		220182		216.2

		2674.61		224993		220760		207.2

		2677.41		225469		221054		208.9

		2682.61		226339		221612		205.7

		2691.01		227885		222958		203.4

		2693.61		228349		223446		215.7

		2698.01		229167		224630		236.9

		2701.41		229802		225299		234.5

		2702.71		230039		225509		233.1

		2705.61		230547		225888		224.5

		2711.71		231601		226710		232.4

		2715.41		232206		227384		233.9

		2717.71		232571		227840		241.7

		2732.71		234795		230703		245.2

		2735.71		235232		231382		252.2

		2738.71		235652		231990		241.4

		2741.71		236077		232570		247.4

		2744.61		236467		233102		243.1

		2747.61		236866		233646		239.2

		2751.11		237301		234126		245.7

		2753.61		237602		234470		245.9

		2756.21		237889		234781		247.4

		2759.11		238206		235213		252.9

		2765.21		238908		236236		259.8

		2773.51		240006		237831		279

		2782.71		241535		238935		263.8

		2785.51		242092		239250		252.4

		2788.51		242675		239545		249.9

		2794.51		243813		240201		230.4

		2797.51		244446		240577		219.4

		2806.51		246379		242068		214.7

		2815.61		248364		243653		200.2

		2818.61		249046		244215		213.9

		2821.51		249670		244863		195.4

		2824.51		250309		245483		196.7

		2833.81		252279		247447		199

		2836.51		252879		248087		201.9

		2839.51		253559		248980		204

		2845.51		254873		250461		203.9

		2851.51		256182		251521		209.7

		2857.51		257604		252959		208.9

		2860.51		258351		253880		214.7

		2866.51		259882		255233		228.2

		2870.51		260936		256053		199.9

		2872.71		261526		256501		211.7

		2876.21		262455		257247		188.7

		2881.42		263844		258477		194.2

		2884.51		264666		259228		198.9

		2887.51		265457		259958		184.7

		2890.51		266255		260754		190.4

		2893.51		267039		261595		193.9

		2896.51		267825		262411		194.2

		2899.51		268558		263207		198.4

		2902.51		269307		264046		193.2

		2905.51		270052		264834		202.2

		2911.46		271454		266492		211

		2914.51		272171		267434		215.4

		2919.41		273256		268679		223.7

		2926.51		274802		270680		231.4

		2935.51		276731		273012		226.4

		2941.51		278017		274445		230.4

		2944.51		278711		275218		231

		2956.51		281740		277925		220.4

		2959.51		282539		278602		217.2

		2964.51		283810		279543		207.7

		2973.81		286475		282301		212.7

		2979.51		288013		283492		213.2

		2988.61		290554		286217		224.4

		2994.51		292121		287846		236.2

		3003.51		294495		290571		240.2

		3007.01		295477		291769		240.7

		3009.51		296158		292474		250.2

		3015.51		297810		293676		244.9

		3018.51		298623		294615		225.9

		3022.71		299716		295849		227.9

		3027.51		300928		297131		233.2

		3030.41		301665		298051		237.9

		3033.51		302452		299020		239

		3036.51		303201		299877		241.9

		3039.51		303939		300646		251.7

		3042.51		304745		301496		256.8

		3045.51		305612		302456		257.2

		3048.56		306561		303334		246.9

		3051.51		307464		303953		272.7

		3054.51		308358		304590		251.7

		3057.71		309281		305306		244.7

		3063.51		310905		307131		255.9

		3066.51		311704		308101		249.2

		3072.51		313292		310039		256.3

		3075.41		314032		310930		260.4

		3078.51		314822		311774		260.3

		3084.51		316304		313493		266.3

		3090.51		317775		315143		266.2

		3093.51		318509		315940		270.2

		3096.46		319231		316681		271.9

		3099.51		319978		317445		275.2

		3105.51		321448		318980		265

		3109.01		322216		319754		271.8

		3111.51		322746		320378		272.7

		3114.81		323441		321386		273.2

		3117.51		324021		322111		282.4

		3119.51		324461		322582		289.2

		3120.61		324711		322827		288.4

		3123.51		325400		323485		298.7

		3126.51		326200		324189		278.2

		3129.91		327237		324991		285.8

		3132.41		328058		325527		278.7

		3135.51		329135		326239		270.5

		3138.51		330278		327114		255.7

		3141.51		331513		328097		241.9

		3145.01		333111		329267		239.7

		3147.51		334356		330208		234.2

		3153.51		337304		332293		250.2

		3156.51		338770		333627		200.7

		3159.51		340242		335290		205.2

		3162.81		341849		336972		204.9

		3169.01		344844		340165		220.4

		3174.51		347589		342998		221.2

		3177.81		349298		344735		216.2

		3183.41		352377		347610		209.2

		3189.51		355795		350765		193

		3192.51		357450		352412		186.2

		3200.01		361445		356838		201.2

		3204.71		363962		359688		206.4

		3210.51		367048		362766		201.9

		3216.45		370095		366221		214.7

		3222.51		373629		369563		229.7

		3228.91		377177		373014		227

		3231.51		378469		374561		240

		3237.51		381834		378194		246.9

		3240.51		383395		379633		245.9

		3249.51		388757		384909		264.7

		3252.45		390641		386579		259.3

		3258.51		394634		390589		255.2

		3261.51		396423		392451		250.2

		3264.51		398091		394628		266.3

		3267.51		399733		396713		274.7

		3273.81		403173		400390		278

		3283.51		408236		405844		279.7

		3289.45		411202		409022		283.7

		3292.91		413010		410831		276.3

		3299.01		416332		414085		285.5
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Sheet3

				Month		Average Temperature (degrees F)

		1		Jan-00		21

		2		Feb-00		27

		3		Mar-00		39

		4		Apr-00		44

		5		May-00		58

		6		Jun-00		65

		7		Jul-00		65

		8		Aug-00		66

		9		Sep-00		60

		10		Oct-00		50

		11		Nov-00		38

		12		Dec-00		22

		13		Jan-01		24

		14		Feb-01		27

		15		Mar-01		28

		16		Apr-01		46

		17		May-01		58

		18		Jun-01		65

		19		Jul-01		67

		20		Aug-01		71

		21		Sep-01		60

		22		Oct-01		52

		23		Nov-01		45

		24		Dec-01		35

		25		Jan-02		31
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Sheet2

				Day		Average Temperature (degree F)

		1		1-May		55

		2		2-May		57

		3		3-May		66

		4		4-May		48

		5		5-May		64

		6		6-May		70

		7		7-May		76

		8		8-May		74

		9		9-May		57

		10		10-May		58

		11		11-May		65

		12		12-May		58

		13		13-May		58





Sheet1

		*******************************************************************

		Year		Jan.		Feb.		March		April		May		June		July		Aug.		Sept.		Oct.		Nov.		Dec.		Annual

		1958		-99.99		-99.99		315.71		317.45		317.5		-99.99		315.85		314.93		313.19		-99.99		313.34		314.67		-99.99

		1959		315.58		316.47		316.65		317.72		318.29		318.16		316.55		314.8		313.84		313.34		314.82		315.59		315.98

		1960		316.43		316.97		317.58		319.03		320.03		319.59		318.18		315.91		314.16		313.84		315		316.19		316.91

		1961		316.89		317.7		318.54		319.48		320.58		319.77		318.58		316.79		314.99		315.31		316.1		317.01		317.65

		1962		317.94		318.56		319.69		320.58		321.01		320.61		319.61		317.4		316.26		315.42		316.69		317.69		318.45

		1963		318.74		319.08		319.86		321.39		322.24		321.47		319.74		317.77		316.21		315.99		317.06		318.36		318.99

		1964		319.57		-99.99		-99.99		-99.99		322.24		321.89		320.44		318.7		316.7		316.87		317.68		318.71		-99.99

		1965		319.44		320.44		320.89		322.13		322.16		321.87		321.21		318.87		317.81		317.3		318.87		319.42		320.03

		1966		320.62		321.59		322.39		323.7		324.07		323.75		322.41		320.37		318.64		318.1		319.79		321.03		321.37

		1967		322.33		322.5		323.04		324.42		325		324.09		322.55		320.92		319.26		319.39		320.72		321.96		322.18

		1968		322.57		323.15		323.89		325.03		325.57		325.36		324.14		322.11		320.33		320.25		321.33		322.9		323.05

		1969		324		324.42		325.64		326.66		327.38		326.7		325.89		323.67		322.38		321.78		322.85		324.12		324.62

		1970		325.06		325.98		326.93		328.14		328.07		327.66		326.35		324.69		323.1		323.07		324.01		325.13		325.68

		1971		326.17		326.68		327.18		327.78		328.92		328.57		327.37		325.43		323.36		323.57		324.8		326.01		326.32

		1972		326.77		327.63		327.75		329.72		330.07		329.09		328.05		326.32		324.84		325.2		326.5		327.55		327.46

		1973		328.54		329.56		330.3		331.5		332.48		332.07		330.87		329.31		327.51		327.18		328.16		328.64		329.68

		1974		329.35		330.71		331.48		332.65		333.08		332.25		331.18		329.4		327.44		327.37		328.46		329.58		330.25

		1975		330.4		331.41		332.04		333.31		333.96		333.59		331.91		330.06		328.56		328.34		329.49		330.76		331.15

		1976		331.74		332.56		333.5		334.58		334.87		334.34		333.05		330.94		329.3		328.94		330.31		331.68		332.15

		1977		332.92		333.41		334.7		336.07		336.74		336.27		334.93		332.75		331.58		331.16		332.4		333.85		333.9

		1978		334.97		335.39		336.64		337.76		338.01		337.89		336.54		334.68		332.76		332.54		333.92		334.95		335.5

		1979		336.23		336.76		337.96		338.89		339.47		339.29		337.73		336.09		333.91		333.86		335.29		336.73		336.85

		1980		338.01		338.36		340.08		340.77		341.46		341.17		339.56		337.6		335.88		336.02		337.1		338.21		338.69

		1981		339.23		340.47		341.38		342.51		342.91		342.25		340.49		338.43		336.69		336.85		338.36		339.61		339.93

		1982		340.75		341.61		342.7		343.57		344.13		343.35		342.06		339.82		337.97		337.86		339.26		340.49		341.13

		1983		341.37		342.52		343.1		344.94		345.75		345.32		343.99		342.39		339.86		339.99		341.16		342.99		342.78

		1984		343.7		344.5		345.29		347.08		347.43		346.79		345.4		343.28		341.07		341.35		342.98		344.22		344.42

		1985		344.97		346		347.43		348.35		348.93		348.25		346.56		344.69		343.09		342.8		344.24		345.56		345.91

		1986		346.29		346.96		347.86		349.55		350.21		349.54		347.94		345.91		344.86		344.17		345.66		346.9		347.15

		1987		348.02		348.47		349.42		350.99		351.84		351.25		349.52		348.11		346.44		346.36		347.81		348.96		348.93

		1988		350.43		351.72		352.22		353.59		354.22		353.79		352.39		350.44		348.72		348.88		350.07		351.34		351.48

		1989		352.76		353.07		353.68		355.42		355.67		355.13		353.9		351.67		349.8		349.99		351.3		352.53		352.91

		1990		353.66		354.7		355.39		356.2		357.16		356.22		354.82		352.91		350.96		351.18		352.83		354.21		354.19

		1991		354.72		355.75		357.16		358.6		359.33		358.24		356.18		354.03		352.16		352.21		353.75		354.99		355.59

		1992		355.98		356.72		357.81		359.15		359.66		359.25		357.03		355		353.01		353.31		354.16		355.4		356.37

		1993		356.7		357.16		358.38		359.46		360.28		359.59		357.58		355.52		353.7		353.98		355.33		356.8		357.04

		1994		358.36		358.91		359.97		361.27		361.68		360.94		359.55		357.49		355.84		355.99		357.58		359.04		358.89

		1995		359.96		361		361.64		363.45		363.79		363.26		361.9		359.46		358.06		357.75		359.56		360.7		360.88

		1996		362.05		363.25		364.02		364.72		365.41		364.97		363.65		361.49		359.46		359.6		360.76		362.33		362.64

		1997		363.18		364		364.56		366.36		366.8		365.62		364.47		362.51		360.19		360.77		362.43		364.28		363.76

		1998		365.32		366.15		367.31		368.61		369.3		368.87		367.64		365.77		363.9		364.23		365.46		366.97		366.63

		1999		368.15		368.86		369.58		371.12		370.97		370.32		369.25		366.91		364.6		365.09		366.63		367.96		368.29

		2000		369.08		369.4		370.45		371.59		371.75		371.62		370.04		368.04		366.53		366.63		368.2		369.43		369.4

		Atmospheric		concentrations		of		CO2		are		expressed		in		parts		per		million		(ppm)		and		reported		in		the

		1999		SIO		manometric		mole		fraction		scale.		Missing		values		are		denoted		by		-99.99.

		In		years		where		one		monthly		value		is		missing		annual		values		were		calculated		by		substituting		a

		fit		value		(4-harmonics		with		gain		factor		and		spline)		for		that		month		and		then		averaging		the

		twelve		monthly		values.






