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8| Methodology for studying aerosol radiative forcing from an airborne platform - 2
the aerosol gradient method I
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Left: AATS-14 measures
. spectral AOD at 13 wave-
& lengths,354-2139nm

1) Measure simultaneous change in spectral aerosol
optical depth (AATS-14) and spectral net irradiance
(SSFR) across AOD gradient.

Right: SSFR measures

Full spectra of absolute (left) and relative (right, obtained by
normalizing with down-welling flux) of the direct aerosol
radiative forcing efficiency (defined per unit AOD).
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Regression plots of down-welling and net irradiance in seven discrete
SSFR channels, plus two broadband regions. The slope of these plots
gives the instantaneous direct aerosol radiative forcing efficiency.

Relative aerosol radiative forcing efficiency, derived by normalizing
the absolute forcing efficiencies with down-welling irradiance.
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Case study applying the aerosol gradient method to smoke from Alaskan wildfires, July 21, 2004.

Summary of all 16 aerosol gradient
forcing cases encountered in INTEX
during 12 July — 8 August 2004

Relative Forcing Efficiency [%)] Relative Forcing Efficiency [%]

Relative Forcing Efficiency [%]

0.78 , ; :
tl : 0 762nm, net
076 | Eﬁ@‘%ﬁj O 762nm, down |.
7 ' . .
0.3 0.35 0.4 0.45 0.5
AOD(499nm)
0.36 g ; :
EIE;F@%E O 120Tnm, net
‘ O 1201nm, down
0.33 : ' i
0.3 0.35 04 0.45 0.5
AOD(499nm)
500 : : :
0 350-700nm, net
480
460

0.35 04
AOD(499nm)

440
0.3

100

O 762nm

GO oo T
O_m' Logo Boogt ]
_50[? a5 o B
-100f O
~150 : :
5 10 15
Case
100 : ,
0O 120Tnm
GO
—50¢ b o ,D, o
[
C100F -
—150 " ' '
5 10 15
Case
100 : : ,
: 0 350-700nm
GO
0- . . ,,,,,
ogpoBob S 0ot
soff 5 | o
-100¢ EERREREE Ce CJE]
~150 : .
5 10 15
Case




