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MODIS Red-Green-Blue with
Rayleigh scattering removed

Current MODIS retrievals:

Aerosol Optical Thickness
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New MODIS Deep Blue:
Aerosol Optical Thickness @
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Recent Progress on Deep Blue >
Aerosol Algorithm in MODIS C6

 Expand coverage from arid and semi-arid regions into
vegetated (SeaWiFS, MODIS C6, and VIIRS) areas as well as
oceans (SeaWiFS and VIIRS only)

« Move away from the static surface reflectance data bases

— Iimplemented dynamic surface reflectance determination into
Deep Blue algorithm;

—include changes in vegetation using NDVI.

 Improve cloud screening scheme, particularly for the
presence of thin cirrus under moist deprived regions

« Better identify strongly absorbing mineral dust by using
both visible and IR channels simultaneously



Pixel check to see if cloud or snow/ice surface is Yes No Retrieval
present7'
Cloud- Screened Reflectance
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Surface Reflectance
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MODIS Land Cover Yes
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urface Water
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Natural Vegetation: Urban / Built-up and Arid-/Semi-arid Surfaces:
P oss = F (P21 NDVI gyq) Transitional Regions: Precalculated Surface
P 047 = & (%211, NDVI gyyq) Hybrid Method Reflectance Database

Aerosol
Type

Dust Model Smoke/Sulfate Mode

: Dust Fine Mode or
Aerosol Optical Dominant Mixed Aerosols _
Thickness Aerosol Optical
+ ] o Thickness
Single-Scattering | €———— Maximum Likelihood Method — Anestron .
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Reference: Hsu, N. C., M.-J. Jeong, C. Bettenhausen, A. M. Sayer, et al., Enhanced Deep Blue Aerosol

Retrieval Algorithm: The Second Generation, J. Geophys. Res. , 118, doi:10.1002/jgrd.50712, 2013.
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MODIS RGB
image over
Sahara on
March 7, 2006

MODIS C5
Deep Blue AOT
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Brightness
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> Improving Thin Cirrus
' ;| Over-Screening over Moist
N Deprived Regions
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Deep Blue AOT ©
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Identifying Strongly Absorbing Dust using Brightness

Temperature Differences from Thermal Infrared Channels
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When D* >1.1, a Heavy Dust Flag will be triggered and then different retrieval
path will be performed in the Deep Blue algorithm, where D* = exp{[(BTD11-12)
+0.05]/[(BTD8-11) — 10.0)]}. .



Comparisons of Monthly AOT at 550 nm and Angstrom Exponent
for July and October 2008 (MODIS Aqua C5 vs. C6)

(a) MODIS Deep Blue C5 AOT July 2008 (b) MODIS Deep Blue C6 AOT, July 2008
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MODIS C6 Deep Blue

Aerosol Retrievals

Global Statistics of the Comparisons of
MODIS with AERONET AOT

% within error (0.5+0.2+*AERONET)
BT .
o] 20 40 60 80 100

» Over land, the expected error is
+0.05%+=0.20*A0T.

» Among the land only data, 78.2% of the
QA=3 data and 78.0% of the QA=2,3 fall into
the expected error range.

MODIS DB AOT, 550nm

MODIS DB AOT, 550nm

Global, QA=3, Mean
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Aerosol Data Record Time Series

TOMS/Nimbus-7 TOMS/Ear

[ AVHRR/NOAA-series (7 and on) ]HH

TOMS/Nimbus-7: 11/1/1978 - 5/6/1993, :
[ sears ]

Earth Probe 7/96 — 5/01

AVHRR: NOAA-series August 1981 — present ||
SeaWIiFS: September 1997 — present

- - MODIS/Aq)l:
MODIS Terra: February 2000 — present Ii

MODIS Aqua: July 2002 — present

NPP/JPSS m VIIRS
NPFi VIIRS: 2011 -

1+ 1 { I | | | |
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VIIRS — Medium resolution Visible& Infra-red Imager

NPP VIIRS 24 EDRs
Satellite , Land, Ocean, Atmosphere, Snow
Name of Product Group Type

Imagery * Imagery EDR
Precipitable Water Atmosphere EDR
Suspended Matter Atmosphere EDR
Aerosol Optical Thickness Aerosol EDR
Aerosol Particle Size Aerosol EDR
Cloud Base Height Cloud EDR
Cloud Cover/Layers Cloud EDR
Cloud Effective Particle Size Cloud EDR
Cloud Optical Thickness/Transmittance Cloud EDR
Cloud Top Height Cloud EDR
Cloud Top Pressure Cloud EDR
Cloud Top Temperature Cloud EDR

Active Fires Land Application
Albedo (Surface) Land EDR
Land Surface Temperature Land EDR
Soil Moisture Land EDR
Surface Type Land EDR
Vegetation Index Land EDR
ATMS Sea Surface Temperature * Ocean EDR
Ocean Color and Chlorophyll Ocean EDR
Net Heat Flux Ocean EDR
OMPS Limb Sea Ice Characterization Snow and Ice EDR
. 1 o e Ice Surface Temperature Snow and Ice EDR
OMPS Nadl» o = Snow Cover and Depth Snow and Ice EDR

* Product has a Key Performance attribute
P -
N@Q\SA N. Christina Hsu September 24, 2013
PO \ PP Deputy Project Scientist 11 NASA/GSFC




Progression of Dust Storm over Southwest Asia:
3 overpass from Terra, NPP, to Aqua




Comparisons of Monthly Mean of VIIRS Deep Blue &
AOD with VIIRS IDPS and MODIS DT for July 2012 Q=)

VIIRS Deep Blue AOD VIIRS IDPS AOD
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MODIS Dark Target AOD
o NSO W__100'W __se'w o s50'E 100’ 1s0'E » VIIRS DB retrieves aerosols over
= = desert and semi-desert regions, which
are entirely missing in both VIIRS IDPS
and MODIS DT products.

» VIIRS IDPS are biased high over
most of land compared to VIIRS DB
and MODIS DT, particularly at high
latitudes in NH.




Summary

» Based upon the comparisons with AERONET AOD global
observations, the expected error for SeaWiFS is 0.03%+15%

over ocean and 0.05%20% over land. Similar performance is
expected for both MODIS C6 and VIIRS Deep Blue product.

» The testing and implementation of MODIS C6 codes has been
completed. MODAPS will start the full reprocessing for C6
Atmospheric Products by the end of September 2013. MODIS
Aqua will be reprocessed first and is expected to be finished In
~ two monthes.

» With the support of the Atmosphere PEATE, the
Implementation and testing of the Deep Blue algorithm have
been successfully complete for VIIRS. The aerosol products
are currently being generated at the PEATE and under initial
evaluation phase.




