Session 2 Math Connections to Earth and space science

· Ideas of how to integrate math using contextual setting form poll:
Trajectories, waves, rocketry, decibals, graphing,etc.

· Susan Dauria STEM fair on TC website

· Dr. Odenwald presenter: Mathematical Problems in Earth and Space Science

· Astronomy Café
· Space Math @ NASA

· Heliophysicist

· Astronomer

· Currently developing CCSS compliant textbooks with Houghton Mifflin grades 6-8 
· Earth Science context

· Global warming and climate change

· How can we calculate our contributions to this?

· Numeracy skills: understanding temperature (C and F); distances; size of planet; calculate areas of geographic locations

· These skills are necessary to understand press releases and new reports

PPM (by mass)- Carbon dioxide abundance on a global scale360-385 ppm CO2

· Comparison to parts per hundred (percent)

· N2 =78%; O2=21%; 780000/1m=ppm

*More compact to remember ppm vs. small percents- do some exercises around this concept when discussing percents
Carbon fluxes-

1 ppm of CO2 in atmosphere= 2 billion tons or 2 Gigatons

Sinks: ex:ocean uptake

Sources: ex: fossil fuels and changing land

Net change= sinks(-) + sources

Rates of change i.e tons per year

“Keeling curve” is a fundamental piece of data in global science. (source: NOAA)

Greenhouse gases;

· CO2 acts as a blanket that deflects the infrared radiation that is trying to get out into the atmosphere.

· Water vapor

· CH4 or Methane

· Identify slope of the keeling curve (grades 7-9) using rise over  run

· 380-315/2005-1960= 1.4 ppm of CO2 per year which defines the rate that CO2 is being added to the atmosphere

· Students can then use this data to “predict” the level of CO@ in the atmosphere =455 ppm which can lead to some interesting discussions using this quantitative data

· Global temp. change: basis for global warming

· Interesting observations that temperature records do not pre-date the 1960’s very often

· Change relative to the average temp : rate of increase is 0.4 degress C per 30 years or 0.25 degrees F per decade

· 0.13 degrees C vs. 0.25 deg. F
Global mean Sea Level: Students can analyze a curve and find the same number as the scientists came up with.

· Rate of change= 3.3 mm/year 

· Then they can predict the sea level in 2050.
*Convert annual electric bill into an equivalent number 


Definitions: watt (rate at which energy is consumed); kilowatts=1000watts; kilowatt-hr; computer usage of kilowatts; look at kWh used in a household and then convert to the amount of CO2.

1kWh-0.7 kg of CO2….7.8 tons of CO2 so it can be multiplied by the number of houses (1 billion) it adds 4 ppm of CO2 per year (without factoring in scrubbing effects and such)
Further Ideas: students could do an inventory of the home energy use and then find challenges or goals to help reduce their energy usage.
 Science topics tab--- see Earth Science
Space Math @ NASA

Misc notes:

Is Dr. Odenwald’s power point on the resource page?
June 21 extra credit is due.

STEM connector: good resource to help stay abreast of what is happening in STEM.
