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Earthshine vs CERES for 2000 to 2004



BACKGROUND
- A recent paper in Science by Palle et al. (2004) claims that 
the Earth’s reflected SW flux has increased 6 W m-2

between 2000 and 2003. 

- CERES shows a ≈2 W m-2 decrease in SW flux over the 
same period. Approximately half is believed to be caused 
by spectral darkening of the optics when in RAP mode.

- The lead author of the Science paper, Enric Palle, visited 
LaRC in August 2004. We agreed to work together to sort 
out the reason for the difference.
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A* → p* for historical reasons

Apparent Albedo:



- Albedo of a Lambert sphere that would give the same 
instantaneous reflectivity as the true Earth at the same 
phase angle.

- If  p* did not change with phase angle, that would imply a 
Lambertian Earth.

APPARENT ALBEDO (p*)



The Effective and Bond Albedos
• On any one night, the apparent albedo (p*) is measured in 1 

direction.

• To obtain the Bond albedo, A, integrate over all phases of the 
moon at monthly/yearly time scales
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15/10/99
Phase = -116

Evening

04/09/99
Phase = +110

Morning

Coverage during one night

In the sunlight & 
Visible from the Moon
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Apparent Albedo Anomaly
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Daily Avg Apparent Albedo Anomalies for BBSO Data

Loeb (110 nights)Palle (110 nights)









CERES and BBSO Apparent Albedo Comparison









Summary
- From our own analysis of Earthshine data, we cannot 
reproduce the large increase in Earth reflectance reported 
in Palle et al. (Science, 2004).

- The methodology used to analyze Earthshine data is 
questionable:
=> Assumes no difference between apparent albedos

from –ve and +ve lunar phase angles (e.g. Pacific vs 
Atlantic regions).

=> Irregular year-to-year sampling of apparent albedo due 
to length of lunar month and data gaps due to cloud 
cover at BBSO.

- Seasonal cycle of apparent albedo is inconsistent with 
seasonal cycle of global albedo (e.g., from CERES)


