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DCF MOZART censtrned ) AQD anthra MOZART consimined calculated by categorizing aerosols into four
externally-mixed subgroups: submicrometer
sulfate/carbonaceous aerosol, submicrometer mineral
dust, supermicrometer mineral dust, and

supermicrometer sea salt.

o4 Hygroscopic growth. The hygroscopic growth factor
: for the sulfate/carbonaceous aerosol can be
II I I I III I I i parameterized as a function of the organic mass

N ! NIO it fraction.

Our Approach: Take advantage of observations to Optical properties. Observed wavelength-dependent
quantify the forcing and reduce its uncertainty Constrained AOD 34+8% higher ‘ Constrained DCF 37:7% higher mass scattering efficiencies, single scatter albedo,
; ; than “a priori” AOD than “a priori" DCF _ and asymmetry parameter for the various aerosol
subgroups in the three regions can be applied in
RTMs in lieu of “a priori” optical properties.
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ACE-haia 8 TRACEP ) ; Comparisons of model and AERONET
Comparison of mean concentrations of the observed AOD [mean (bars) and standard

(RV RHB) and modeled (STEM) aerosol components. deviation (lines)]iover the time period Observationally Constrained Values
The points show the mean ratio of the surface of the intensive field experiments.
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. 0.1 The large differences between the results of the
Key Element of our ApproaCh' Sulfate 8C oc Dust  Sea Salt two models and between the models and

Constrain Models with Observations measurements are generally due to column

burdens of dust and sea salt.

Assessment of Uncertainties - NWP Uncertainties

- With the use of constrained quantities (extensive
10 | BRI and intensive parameters) the multiplicative
g oy ot ) uncertainty in DCF was reduced by a factor of 2
from an initial muitiplicative uncertainty of X+3.1
without such constraints (IPCC, 2001) to a

multiplicative uncertainty of X+1.6.
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¥ ) Intensive in-situ measurements of the loading,
distribution, and chemical, microphysical, and
optical properties of atmospheric aerosols over
# In-situ measured and remotely sensed aerosol properties for each region x several “?glo_ns of the gIObe durmg the pas.t decade
{mixing state, mass scattering efficiency, single scattering albedo, and 3 Norihwest Pacific Ocean are contributing to an enhanced understanding of
angular scattering properties and their dependences on relative humidity) z 1 14a6]
were used as input parameters to two radiative transfer models (GFDL and the:se pFOpenles and |mproved quantitative
University of Michigan) to constrain estimates of aerosol radiative effects. estimation of the effects of these aerosols on
Measurements of burdens, extinction optical depth (AOD), and direct shortwave radiative fluxes resum“g from scattering
radiative effect of aerosols (DRE - change in radiative flux due to total = i o
aerosols) were compared to two chemical transport madels (STEM — and absorption of solar radiation. Such quantitative
University of lowa and MOZART - GFDL) and radiative transfer models to 1 " 11 8 ¥ t 1 understanding is essential for accurate
assess uncertainties, - x g - .
. i representation of these aerosol effects in climate
il Bumenaniie - AOR DRE(SEG - BEHAOR models. These quantifications can be further
ion Vith the Use of constrained quantities (extensive extended using observations over a wider range of

Climate Forcing by Aerosals (DCF) changa in the nat flux dus te scattering and abaorption of shartwave (salar) radistion by

aorosols of anthropogenic origin d-free conditions i and g pa =l ltiplic time and spatial scales in the Cofning years.
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Constraining Models with Observations

Mormaized Uncedainty

Arrosol Direct Radiative Effect (ORE) - the change in the net flux due to scattering and absorption of shortwave (solar) radiation
of anthropogenic and natural origin in cloud-free conditions,
Depth (ADD) - the vertical integral of the acrosol extinction coefficient (sum of the light scattering coefficlont and
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Satte bl il ot ol B Bl AL Ao b Ui b B RS B Jlobal estimates {qreen arrow _ This study was a CCSP Scientific review and was funded by the
NMRH) - the ﬂep\mdanco rosol light scattering coefficlent on relative humidity. = NOAA Climate quram and the NASA Radiation Science F‘rnqram.

Asymmaetry parameter — the angular distribution of light intensity scattered by a particle.




