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Scientific Method

“The scientific method Is the process by
which scientists, collectively and over time,
endeavor to construct an accurate (that is,
reliable, consistent and non-arbitrary)

representation of the world.”




Scientific Method

Observation and description of a phenomenon or group
of phenomena.

Formulation of an hypothesis to explain the
phenomena. In physics, the hypothesis often takes the
form of a causal mechanism or a mathematical relation.

Use of the hypothesis to predict the existence of other
phenomena, or to predict quantitatively the results of
new observations.

Performance of experimental tests of the predictions by
several independent experimenters and properly
performed experiments.




Climate Science?







Adapted from http://nas-sites.org/climatemodeling




Conceptual model of Earth system processes...

NAS 2012



Conceptual to mathematical model...

http://celebrating200years.noaa.gov/breakt

hroughs/climate model/AtmosphericModel

Schematic.png




From http://serc.carleton.edu/eet/envisioningclimatechange/part 2.html




From http://serc.carleton.edu/eet/envisioningclimatechange/part 2.html













NAS 2012



https://www?2.ucar.edu/sites/default/files/news/2011/predictFlow2.jpg







Observed ——
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Natural Only



*Earth is now radiating 0.85 W/m? less
energy than it is receiving

sImbalance and associated warming are
consistent with GHG forcings
sComponents of natural variability (e.g.
solar irradiance and volcanic aerosols)
are small

*More warming “in the pipeline”















http://www.realclimate.org/index.php/archives/2013/02/2012-updates-to-model-observation-comparions/




http://www.skepticalscience.com/images/SLR models obs.qgif




http://www.skepticalscience.com/images/Arctic models obs.qif




http://www.southwestclimatechange.org/files/cc/figures/projected-warming.jpg







IPCC 2007



Better

Worse

IPCC 2007












Carbon Dioxide, Methane, and
Nitrous Oxide are major GHGs



















