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Motivation:

1) Quantifying anthropogenic aerosol radiative forcing (historical " Motivation
or future) of climate requires climate models. » Approach

2) Models show large spread in (even) clear-sky direct aerosol
radiative forcing of climate.

3) Need to test the models with observations of the most closely
related quantity = present-day total (anthropogenic plus
natural) Direct Aerosol Radiative Effect (DARE)
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties
and to calculate observationally-based DARE and its uncertainty

Constraints/Input:

- MODIS AOD (550, 1240 nm) % (0.03+5%)
- OMI AAOD (388 nm) + (0.05+30%)

- CALIPSO back (532 nm) £(0.1 Mm1sr-1+30%)
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Retrieval choices

1) Use instantaneously collocated L2 data from MODIS, OMI, CALIOP (MOC)
2) Check whether collocated data from any given sensor is consistent with the
pdf of the sensor’s global data set

=~ Motivation
= Approach
= Retrieval choices

3) Observe satellite data quality flags » Results

4) Use aerosol models that are consistent with in situ data sets from various 3 AOD & SSA

field campaigns distributions

5) Different choices for different locales: - SSA comparison
with AERONET
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AOD and SSA distribution from A-Train MOC
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Comparisons of SSA— MOC vs AERONET vs OMAERUV
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SSA comparisons to AERONET — Ocean & Land
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties
and to calculate observationally-based DARE and its uncertainty
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties
and to calculate observationally-based DARE and its uncertainty
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties
and to calculate observationally-based DARE and its uncertainty
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties

and to calculate observationally-based DARE and its uncertainty

from observations/retrievals:

calculate DARE?

2) Is observational sampling (x,t) sufficient to
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties

and to calculate observationally-based DARE and its uncertainty

calculate DARE?

2) Is observational sampling (x,t) sufficient to

MOC versus AEROCOM mean AOD
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Approach: use A-Train aerosol obs to constrain aerosol radiative properties
and to calculate observationally-based DARE and its uncertainty

Two main sources of uncertainty in calculating DARE
from observations/retrievals:

2) Is observational sampling (x,t) sufficient to
calculate DARE?
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Sampling biases in MOC aerosol properties assessed using
ECHAM-HAM model — AOD & SSA
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AOD (550nm)

Sampling biases in MOC aerosol
properties assessed using models - AOD

0.3 ; ; ; : 0.3 ; ; : 0.3 ; ; ; : 0.3
020 ..... ......... 021 i ....... : - ] 020 ¥ caanh WO 0.2 i Iy -

01l - ol S ..... o 01l g S ...... o1l *FE ..... b S i

5 5 5 : 5 5 i ECHAM'HAM : 5 5
-090 -60 -30 0 30 60 90 -090 -60 -30 0 30 60 &0 -090 -60 -30 0 30 60 90 -090 -60 -30 0 30 60 &0

03— — 0.3— mmmMOC
: : : = Model, full sampling

0.2 i .......... ‘ :

01t o

N B N S S B S S E Ha:dGEM-UéKCAi
%0 60 30 0 30 60 o 30 60 30 0 30 60 %0 B0 60 20 0 30 60 0

02 .. ......... .......... .'.‘ ok

o1l Y S

I A T "MIROC-SPRINTAR
—090 60 -30 0 30 60 90 —090 -0 30 0 30 60 90 —090 60 -30 0 30 60 90 —09

Latitude

0 60 30 0 30 60 90



Sampling biases in MOC aerosol
properties assessed using models - AOD
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SSA (550nm)

Sampling biases in MOC aerosol
properties assessed using models - SSA
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Comparison of A-Train MOC to 4 climate models:
Seasonal AOD, SSA, DARE-TOA, DARE-surface
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Conclusions

. Combined A-Train (MODIS, OMI and CALIOP L2 - MOC) retrievals
yield aerosol properties that agree better with AERONET in terms of
SSA(441nm) than input OMI+MODIS data.

. Assessments of clear-sky Direct Aerosol Radiative Effects (DARE)
from observations have uncertainties

A. from translating the mean and range of aerosol properties into a
mean and range of DARE, and

B. from spatial/temporal sampling.

. Using three climate models we find the impact of temporal
sampling for seasonal

A. zonal mean AOD was less than 0.05 at all latitudes, and

B. zonal mean SSA was generally less than 0.03 at all latitudes
except N of 50N in ECHAM-HAM, and

C. DARE (clear-sky) is affected by ~10% in JJA season when
MOC sampling is sparse in NH (>30°N).

. Do models produce proper temporal variation in aerosol properties?

. A-Train MOC derived clear-sky seasonal DARE @TOA and @SFC

agree best with GMI-MERRA. Neither show the clear seasonal cycle

in AOD, SSA and DARE, which was prevalent in most models to
date.

- Motivation

= Approach

- Retrieval choices
= Results

» AOD & SSA
distributions

= SSAcomparison
with AERONET

- Comparisons to
AeroCom Phase 2

=~ Uncertainties in
observational DARE

=~ Assessment of
DARE uncertainties
due to sampling

= Seasonal mean
DAREcIear-sky

=~ Conclusions




	Combined A-Train aerosol observations to constrain direct aerosol radiative effects (DARE) in AeroCom models at different spatial and temporal averaging scales
	Slide Number 2
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	1) Use instantaneously collocated L2 data from MODIS, OMI, CALIOP (MOC)�2) Check whether collocated data from any given sensor is consistent with the pdf of the sensor’s global data set�3) Observe satellite data quality flags�4) Use aerosol models that are consistent with in situ data sets from various field campaigns�5) Different choices for different locales:
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Approach: use A-Train aerosol obs to constrain aerosol radiative properties and to calculate observationally-based DARE and its uncertainty�
	Slide Number 15
	Sampling biases in MOC aerosol properties assessed using models - AOD
	Sampling biases in MOC aerosol properties assessed using models - AOD
	Sampling biases in MOC aerosol properties assessed using models - SSA
	Slide Number 19
	Slide Number 20

