MODIS Aerosols Link and Reference List

http://MODIS-Atmos.gsfc.nasa.gov - Reference site for MODIS atmosphere products, includes granule images for Terra and Aqua.

http://ladsweb.nascom.nasa.gov – archive for MODIS atmosphere products.

http://lance-modis.eosdis.nasa.gov/data_products/ - near-real time MODIS data archive.

http://giovanni.gsfc.nasa.gov - start page to find various instances of Giovanni on-line analysis tools.

http://arset.gsfc.nasa.gov - site with educational materials for atmospheric remote sensing, case studies, course announcements.

http://rapidfire.sci.gsfc.nasa.gov - archive of MODIS images including near-real time MODIS imagery

http://aeronet.gsfc.nasa.gov - network of ground based instruments essential for calibration.  Links

to synergy tool and Maritime Aerosol Network (MAN) 

Product Reference Template

	
	MODIS
	
	

	Reference
	MODIS-atmos

http://modis-atmos.gsfc.nasa.gov
	
	

	Archives
	Ladsweb

http://ladsweb.nascom
.nasa.gov

Lance

http://lance-modis.eosdis.nasa.

gov/data_products
	
	

	Tools
	Giovanni

http://giovanni.gsfc.

nasa.gov

Aeronet Synergy

Tool

http://aeronet.gsfc.nasa.

gov/cgi-bin/

bamgomas _interactive
	
	

	ATBD
	MODIS-atmos

http://modis-atmos.gsfc.nasa.gov/

MOD04_L2/atbd.html
	
	

	Imagery
	MODIS Rapidfire

NASA’s visible earth

NASA’s earth observatory

NEO – NASA Earth Observations
	
	

	Support 

Data
	AERONET

http://aeronet.gsfc.

nasa.gov
	
	

	Education/

Reference
	ARSET
http://arset.gsfc.nasa.gov
	
	


Some Essential Terms for Aerosol Science
Optical measurements of light measured by the sensors are used to infer 

the physical properties of aerosols in the atmospheric column.
Aerosol Amount  - τ
•AOD - Aerosol Optical Depth 

Total attenuation along a path length, generally a function of wavelength

•AOT - Aerosol Optical Thickness 

Total attenuation in a vertical path length from the top of the atmosphere to the surface

Particle Size Distribution -  There is an assumption, based on many years of measurements, that aerosols in the optically active size ranges are best represented as a bimodal distribution.  The aerosol size distribution 

can be represented as a volume or number distribution. The mode representing the small (fine mode) aerosol has a size distribution centered on radii between 
0.1 and 0.25 microns. The mode representing the large (coarse mode) aerosol 

has a size distribution centered on radii between 1 and 2.5 microns.
Fine particles generally come from combustion processes.  Coarse particles generally come from naturally processes.

Angstrom Exponent - ωo
The Angstrom exponent is often used as a qualitative indicator of mean aerosol particle size, with values greater than 2 indicating small particles associated with combustion byproducts, and values less than 1 indicating large particles like sea salt and dust.
For measurements of optical thickness τλ1 and τλ2 taken at two different wavelengths λ1 and λ2      (  = -(ln (( 1/(( 2) / (ln ( 1/( 2)  

Single Scattering Albedo - a measure of how absorbing or scattering is the column mass of aerosol particles. 

                              AOT scatter 

  ωo     =   _________________________________ 
                   AOT scatter   + AOT absorption 
Values of .85 are considered very absorbing 

Values of .95 are considered very non-absorbing

Suggested ARSET Presentations for Those
New to Remote Sensing
http://arset.gsfc.nasa.gov/materials/  

MODIS-Atmos Site and Exercise – a self-directed exploration of the MODIS-Atmos Site.

( Aerosol Products ( MODIS

Intro to Orbits, MODIS and Aerosols– satellite orbits and their relationship to data collection and sensor capabilities, MODIS sensor capabilities, essential terms for understanding remote sensing aerosol science.
( Aerosol Products ( MODIS
Visually Exploring the Earth with NASA Satellite Data – a detailed exploration of the features included in four important NASA image archive sites – MODIS Rapid Response, NASA’s Earth Observatory, NASA’s Visible Earth and NASA Earth Observations (NEO)

· Data and Image Archives ( Image Archives

MODIS Ocean Aerosol Algorithm - - A detailed description of the logic of the MODIS Ocean Aerosol Algorithm with visual examples.

 ( Aerosol Products ( MODIS
Instrument Comparison Chart

	
	MODIS
	MISR
	OMI
	Parasol

	Global Coverage
	Daily
	8-9 Days
(Greater coverage at high latitudes)
	Daily
	Daily

	Swath Width
	2300 Km
	380 Km
	2600 Km
	2400 Km

	Data Form

Levels 1 and 2
	5 Minute Granule
	Orbit/Block
	Orbit


	Orbit
Separate Data 
and Metadata files

	Overpass Time
	10:30 Terra

13:30 Aqua
	10:30
	13:45
	13:30*

No longer in
 A-Train

	Pixel Size
	.25 Km 
Bands 1-2

.5 Km

Bands 3 -7
1 KM All Bands
	.275 Km Nadir
and red band for all angles.
1.1 Km
	13 x 24 Km
	6 x 7 Km

	Spectral Range
	36 bands

 0.41 - 14.38 µm
	4 bands

0.44 – 0.86 µm
	Hyperspectral

0.27 – 0.50 µm
	9 bands

0.44 – 0.91 µm

	Unique Sensor Capabilities
	Long Wavelengths
	9 View Angles


	Ultraviolet

Wavelengths
	Polarization
(3 bands)
14 View 

Angles


	InInI


	MODIS
	MISR
	OMI
	PARASOL

	Strengths
	Coverage

Resolution

Calibration
Accuracy
	Calibration
Accuracy
Particle shape

Aerosol height for thick layer or plume
	Indication of absorbing or scattering particles
	Calibration
Accuracy

Particle shape*


	Weaknesses
	Bright Surfaces*

Ocean glint

Non-spherical particles
	Coverage
	Resolution

Cloud contamination
	Cloud contamination
No coarse aerosol over land

	Main Products
	AOD 

Ocean – 5 wavelengths

Land – 3

wavelengths

Fine Fraction*

   *Ocean only
	AOD

4 wavelengths

Spherical/

Non-spherical ratio

Particle Size

(3 Bins)
	AOD

Aerosol Index


	AOD

over ocean

   Fine AOD

over land
Non-spherical fraction over ocean
Angstrom exponent

	Product Resolution
	10 Km
3 Km (Collection 6)
	17.6 Km
	13 X 24 Km
	20 Km

	Product Levels
	1B, 2, 3
	1B1, 1B2 2, 3
	1B, 2, 2G, 3
	1, 2 , 3, 2G, 3G

	Global Level 3 Aggregates 
	Daily

 8 Day

30 Day 
	Monthly

3 Month

Annual
	Daily 

Monthly

	Monthly


Aerosol Product Comparison Chart
