In-class text notes for November 16, 2010
Proxy records – inferred records of past climate and climate changes that are not based on direct measurement.  Information can be obtained about past temperature and precipitation patterns and concentrations of some greenhouse gases.  Climate reconstructions based on proxy records are by no means certain (they are only estimates based on indirect observations), and the further back in time we go, the more uncertain the estimates of past climates.
Pleistocene Epoch (period from ~2 Million years ago to ~15,000 years ago)
· Alternating glacial (ice ages, glaciers spreading) and interglacial (glaciers retreating) periods
· At least 20 glacial/interglacial periods
Holocene Epoch – the present interglacial period, which began after the peak of the last true ice age about 15,000 years ago.
For the Holocene epoch, know the timing and significance of:

· the Younger-Dryas

· the Holocene maximum (or Climatic Optimum or Holocene Optimum)

· the Medieval warm period (or Medieval Optimum or Little Climatic Optimum)

· the Little Ice Age
Timeline of past climate changes in recent human history

	Time Period
	Climate notables

	5000 – 3000 BC
	Holocene Optimum (probably warmest period in Holocene; global average temperature warmer than today).

	600 – 300 BC
	Pre-Roman cool period

	200 BC – 400 AD
	Roman Warm Period

	600 – 900 AD
	Cool Period (Dark Ages)

	1100 – 1300 AD
	Medieval Warm Period

	1550 – 1850 AD
	Little Ice Age (probably coldest period of Holocene)

	1900 – today
	Modern Warming


Possible explanation for the “unexpected” cooling from 1940 – late 1970s

Coal burning ( (releases) ( SO2 (gas) ( (converts to) ( sulfate aerosols

Sulfate aerosols are responsible for acid rain. Concerns about acid rain lead developed countries to enact regulations to reduce sulfur dioxide emissions (the US actually began a SO2 cap and trade system).

With respect to the radiation energy budget for the Earth, sulfate aerosols reflect sunlight, and are a cooling influence on surface temperature.

1. Prior to 1980 “dirty” coal burning

a. High SO2 emissions, lots of aerosols produced

b. Cooling influence of aerosols offset the “expected” warming from increased greenhouse gas emissions
2. After 1980, cleaner coal burning to reduce acid rain concerns

a. Lower SO2 emissions, less sulfate aerosols

b. Allows greenhouse gas warming to dominate

