Earthshine Slide Description:

0) Looking at the variations in the Sun’s output naturally leads one to think about climate changes.  Changes are too small to be climatologically significant.  Need changes that are several times larger

to account for the Maunder minimum.

1) Look at solar activity was Isaac Newton’s Sun dimmer?

Anyway what could cause near term climate variations.

Ask the question “what is the net sunlight reaching earth?”

2) Would notice the “small” changes in irradiance if we had x-ray vision

3) Searching for the origin events like the  Maunder minimum requires a more detailed analysis of the Earth climate system, not just the Sun.  This picture is a textbook one of where the Sun’s energy goes.

4) Temperatures from Greenland ice cores reveal that the past few thousand years have been a time of climate stability.  Global warming could lead to large scale cooling (polar ice melts, fresh water in North Atlantic,

winter ice sheet there, convective circulation of warmth by Gulf Stream suppressed, much cooler Europe), like Younger Dryas?

5) Younger Dryas cooling was large scale, cooling leads to a dryer and windier Earth.

6) From the history of ice sheets over the last 800 K years, one can infer that we go reluctantly into ice ages, but come out abruptly.

7) Measuring the reflectance of other planets, like 

Mars, is fairly straightforward.  To measure the reflectance of the Earth, we use the earthshine.  You

Probably have noticed that at a quarter Moon, you can see the whole moon with ¾ of it illuminated in a ghostly plane light called earthshine (light reflected from the Earth to the Moon and back).

14) Ingredients for simulations are accurate ephemerdes for the sun and moon, instantaneous cloud and ice/snow cover.  For reflectance, in simulations we used scene models from ERBE satellite observations.  They defined 12 different scene types (surface character and fractional cloud cover), e.g. desert when annual precipitation is less than 26 cm.  Same grid (about 3 degrees by 3 degrees) as used in General Circulation Model (GCM).

23) Ultimately, the earthshine spectral data may be more scientifically interesting.  Certainly for us, this is where we are focusing our efforts, so as to address questions like “are the concentrations of greenhouse gasses changing (with season and over longer time frames.

