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Aerosol Radiative Forcing

Foet = F¢ — FT

ARF = F_ (with aerosol ) F., (without aerosol )
o Altitude:

— Top of Atmosphere

— Surface

— Profile

e Averaging (or not)
— Spectral and' Broadband
— |nstantaneous and 24 hour



Heating Rate
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AHR = HR(with aerosol )— HR(without aerosol )

HR

F : Flux

ARF : Aerosol Radiative Forcing

AHR : Aerosol Heating Rate

T : Temperature

t:time, z:Altitude

pairdensity, c :specific heat capacity




Profiles of:

Extinction, ¢ (L)

Single Scattering
Albedo, o (1)

Asymmetry
Parameter, g (1)
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INPUTS

Surface Albedo, R (L)
Solar Zenith Angle



Does the vertical profile of aerosol properties
matter for the radiation budget?

Siberian smoke over Oklahoma as seen from Twin Otter on May 27, 2003
Photo courtesy of Roy Woods

Neph+PSAP (453 nm) 18:34-18:52 UT Often used...
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g (550 nm) and ¢ (550 nm)

layer case
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Real World Case 1:

Niamey, Niger
2 Jan 2006, 15 UTC, SZA 59°
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Case 2: ACE-Asia, Sea of Japan

4/17/2001 5:52-6:14 UT

NASA Ames Sunphotometer ACE-Asia
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Input profiles of ® and g
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Can we measure the radiative
forcing profile?
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Airborne measurements of spectral direct
aerosol radiative forcing

Gulf of Maine
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