In-class text notes for November 18, 2010
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

