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➢ aerosol direct radiative forcing at TOA and SRF

➢ variation with τ, ω, g, and α

➢ sensitivity

➢ uncertainty

➢ two models: SBDART and RRTM

Approach



Approach
3 Quantities:

: spectrally averaged, diurnally averaged

: 0.55 μm, diurnally averaged

: spectrally averaged, θ=30˚ (TWP), 45˚ (SGP), 70˚ 
(TWP)



Approach
3 
Sites:

TWP SGP NSA
Latitude 0.52˚N 36.61˚N 71.32˚N
τ(0.55) 0.05 0.1 0.05
ω(0.55) 0.97 0.95 0.95
g(0.55) 0.8 0.6 0.7

åsp 0.52˚N 1.0 1.5
åap 1.0 1.0 1.0
αUVV 0.05 0.1 0.9
αSIR 0.05 0.4 0.8

λg (μm) 5.0 5.0 5.0
θ 30˚ 45˚ 70˚



Property
pi

Range Uncertainty
Δpi

τ(0.55) 0.0 - 0.3 0.01

ω(0.55) 0.75 - 1.0 0.03

g(0..55) 0.50 - 0.75 0.05

αUVV 0.0 - 1.0 0.05

αSIR 0.0 - 1.0 0.05

Measurement 
Uncertainties



Direct Radiative Forcing (Quantity 1)



Sensitivity



Uncertainty



Summary of Base Cases
➢ Absolute and fractional uncertainties at TOA 
and SRF for 3 quantities at 3 sites

absolute: 0.2 - 3.1 W m-2

fractional: 20 - 80 %

➢ Absolute and fractional model differences 
(SBDART-RRTM)

absolute: 0.0 - 6.3 W m-2

fractional: 0.0 - 33.0 % 



PI Product
➢ radiative forcing for full range of 
aerosol/surface properties

➢ DRF uncertainty for specific measurement 
uncertainties

➢ radiative forcing efficiency
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