
Eyjafjalljökull Volcano Ash Plume – MISR Aerosol Retrieval – April 19, 2010

MISR Team, JPL and GSFC



Multi-angle Imaging SpectroRadiometer

• Nine CCD push-broom cameras
• Nine view angles at Earth surface:
   70.5º forward to 70.5º aft
• Four spectral bands at each angle:
   446, 558, 672, 866 nm

• Studies Aerosols, Clouds, & Surface



MISR Team, JPL and GSFC
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Over-ocean regression coefficient 0.90
Regression line slope 0.75

MODIS QC ≥ 1

Over-land regression coefficient 0.71
Regression line slope 0.60

MODIS QC = 3
Kahn, Nelson, Garay et al., TGARS 2009

MISR = 0.09 + 0.60 x MODIS
Correlation Coeff = 0.713
Std Dev (MISR-MODIS) = 0.117

LandOcean 
MISR = 0.04 + 0.75 x MODIS
Correlation Coeff = 0.902
Std Dev (MISR-MODIS) = 0.041



Kahn et al., TGARS 2009



Constraining DARF – The Next Big Challenge

Kinne et al., ACP 2006Ae= AERONET;  S*= MISR-MODIS composite

How Good is Good Enough?

CCSP - SAP 2.3, 2009
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Spherical Non-Absorbing 

Spherical Absorbing 
Non-Spherical 

Kahn, Gaitley, Garay, et al., JGR 2010



Kahn, Gaitley et al., in preparation
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MISR SAMUM Aerosol Air Masses (V19) - June 04, 2006 
Orbit 34369, Path 201, Blocks 65-68, 11:11 UTC 
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Kahn et al., Tellus 2009



MISR Aerosol V22 Algorithm Upgrade Priorities 
Supporting Dust, Smoke, & Aerosol Pollution Applications

Kahn, Gaitley, Garay, et al., JGR 2010





Constraining Aerosol Sources, Transports, & Sinks �
Complementary MISR & MODIS AOD; Saharan Dust Plume over Atlantic  June 19-23, 2000

Kalashnikova and Kahn, JGR 2008
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Kahn et al., JGR 2007
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Mount Etna Plume Height and Eruption Style from MISR 

Scollo, S. R.A. Kahn, D.L. Nelson, M. Coltelli, D.J. Diner, M.J. Garay, and V.J. Realmuto  
MISR observa+ons of Etna volcanic plumes. J. Geophys. Res. 2012 

MISR nadir-viewing, true-color image showing Etna,  
with stereo-derived plume height superposed 

29 Sept. 2006 – MISR retrieved mostly small spherical 
particles, indicating a sulfate/water-dominated plume 

Mount Etna 

MISR stereo heights for the ash-dominated 
plume on 30 December 2002 



D. Nelson and the MISR Team, JPL and GSFC
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D. Nelson and the MISR Team

Plume 1
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Ht ~ 0.25 - 2 km
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Plume 2
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Kahn & Limbacher, ACP 2012



Kahn & Limbacher, ACP 2012
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Kahn, et al., JGR 2007
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MISR Plume Median Heights 

MODIS IGBP land cover map 
(1x1 Km res) 

~ 3400 plumes digitized over North 
America for 2002, 2004-2007 

Val Martin et al. ACP 2010



Val Martin et al., JGR 2012

Heat Flux Options

Active Fire Area Options



Val Martin et al., JGR 2012



Sample Case: 
Russia  

2006‐07‐20 

MODIS visible MODIS 10‐km 

Comparison of 
MODIS and GOCART 
total column AOD 

124 cases 
globally 

Petrenko et al.,  JGR 2012



Van Donkelaar et al., Environ. Health Prespect. 2010

[BL PM2.5] /
 [Total-col. AOD]

2001- 2006

Derived
PM2.5



70˚aft 
Nadir 

Nadir 

Mexico City INTEX-B/MILAGRO 
MISR March 06, 2006 
Orb 33062 Path 26 Block 75 

Patadia et al.

Mapping AOD & Aerosol Air-Mass-Type in Urban Regions



Patadia et al., to be submitted

AOD Fr. Non-Sph. ANG SSA
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15



Zhang & Reid, ACP 2010

MODIS10-Year Global/Regional
Over-Water AOD Trends 

Trend

Statistical
Significance



Key Attributes of the MISR Version 22 Aerosol Product

PLEASE READ THE QUALITY STATEMENT!!!

… and more details are in publications referenced therein



Current MISR & MODIS Mid-Visible AOD Sensitivities



frequent, global 
snapshots;

aerosol amount & 
aerosol type maps, 

plume & layer heights

targeted chemical & 
microphysical detail

point-location
time series

Kahn, Survy. Geophys. 2012


