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Objective and Overview

Objective

To generate global maps of aerosol single scattering albedo (SSA) using CERES-MODIS retrievals

 Introduction
 Critical optical depth

* Combined CERES-MODIS algorithm

* Results
« Comparison with existing satellite datasets
» Comparison with AERONET field data -120  -60 0 60 120
« Comparison with aircraft data Longitude, °E

» Uncertainty analysis
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Effect of surface albedo

Absorbing aerosols above bright surface Scattering aerosols above dark surface
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Surface albedo and aerosol loading

MODIS Blue Marble MODIS Aqua (07 Nov 2015)



Critical Optical Depth (t,)
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Data & RT code used

Data
Sensor Satellite Product Data
CERES Aqua and Terra E?j(ilt\ilggef-Day TOA and surface fluxes Time Period of Study: 2014-2018
: Spatial Resolution: 10x 1°
MxD08 D3 Aerosol Optical Depth
MODIS Aqua and Terra = Temporal Resolution: Daily data
Version 6.1 Wiater Vapour

SBDART
Santa Barbara DISORT Atmospheric Radiative Transfer

Important Input Parameters Output

Wavelength Range 0.3 — 5 microns Wavelength integrated:
Cloud optical depth 0 * TOAupward flux

*  TOA downward flux
Asymmetry Parameter Aerosol Model (OPAC) . Surface upward flux
Angstrom Exponent Aerosol Model (OPAC) » Surface downward flux




Critical Optical Depth (t,)
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Combined CERES MODIS algorithm
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CERES — MODIS
Negative Correlation

CERES — MODIS
Positive Correlation
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Look up Table (LUT)

T. = f(Surface Albedo, Water Vapour, SSA)

Surf Alb = 0.15
WV =3cm
Surface Albedo 0to 0.5, increments of 0.05 SSA=0.8
Water Vapour 0 to 8 cm, increments of 0.5 cm ‘;
SSA 0.8, 0.83, 0.85, 0.87, 0.9, 0.92, 0.95, EM
0.97,0.99, and 1 <
AOD 0to 1, increments of 0.2
SZA 0° to 849, increments of 12°

paerosol y Hourace y LIVELT y 1ossa x 6AOD x 8SZA =
odels edo apour avagy T

= 5,38,560 RT simulations 'JHEW




Inverse lookup
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Aerosol model selection

Decision Tree Sample Aerosol Model Used (03 March 17)
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CERES-MODIS SSA maps
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Comparison with OMI SSA

CERES-MODIS
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Uncertainty

Estimates of the uncertainty in retrieved SSA

Parameter Input Uncertainty Retrieval

Uncertainty

Surface albedo +0.01 +0.03

AOD 20% £0.05 (land) +0.02
5% £0.03 (ocean)

Angstrom exponent +0.4 +0.01
Refractive index +0.01 +0.01
Aerosol height +1 km +0.01
Aerosol type Smoke vs dust +0.01

Residual of fit +0.05 +0.02




Comparison with AERONET data

AERONET sites used
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Comparison with AERONET data
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Comparison with aircraft data

RAWEX IGP & Central India Babu et al., 2016
(Winter 2012 & Moorthy et al., 2016
spring 2013)

SWAAMI IGP, Arabian Sea & BoB Manoj et al., 2019

(Monsoon 2016)

SWAAMI-RAWEX

IGP (June 2016)

Vaishya et al., 2018
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