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Overview of Satellite Imagery for Air Quality Applications
     This guide is intended to provide a brief overview of satellite imagery and where to obtain images in various formats.   For a simple table of sites with links to available imagery consult the “ARSET-AQ Quick Guide to Satellite Imagery”.


Satellite imagery is important for providing context and an overview for any air quality event.  It is unmatched in its ability to provide us with qualitative information. A series of images can be very effective in providing information on transport of aerosols. However imagery is very limited in its ability to give us quantitative information.

True and False Color Imagery


A digital color image is a composite of three different color channels, “red”, “green” and “blue”.  Most of the time when we talk about imagery we are referring to “True Color Imagery”.   True Color Imagery uses a combination of satellite bands to produce images which mimic how the world appear to the human eye. For a more detailed explanation as well as a tutorial on how to create true color images see the FAQ from NASA’s Rapid Response Site: http://earthdata.nasa.gov/data/nrt-data/help/faq#rapid under “How do I make true-color MODIS images?”

        “False Color Images” use a combination of satellite bands to produce images which enhance a selected set of features, for instance fires, burn scars, ice and/or clouds. For a more detailed explanation and examples see the Rapid Response Site FAQ answer to:

“What do the different band combinations mean?”
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MODIS True Color image on left and False Color image on the right.  The false color image enhances the appearance of burn scars so that they are visible as red areas.  Red squares in both images are artificially colored fire detections.

      A video illustrating how satellite bands are used to construct true and false color images is available here:

http://landsat.gsfc.nasa.gov/education/resources/L7_sanfran_onionskin.mov .

Image Maps

      When we want to make an image representing values of data related to specific geographic locations we use color mapping.  In this case we select a color scale and assign a color to each point or pixel of data based on its value. Depending on the range of values we need to represent,  color scales may be linear or logarithmic. Most often we assign the color at the high end of our selected scale to the maximum value in our data set and the color at the low end of the scale to the minimum value of the data.  There may be times where we wish to emphasize and/or have greater sensitivity to the values in a particular part of the data set. For example if we have aerosol data ranging from 0.1 to 2.0 AOD but we are mostly interested in the low AOD areas we might assign the color at the high end of our scale to an AOD of 1.0.  This means our image will have greater sensitivity to low values since we have a broader range of colors to use when representing values between 0.1 and 1.0.  At the same time our image will have no sensitivity to values above 1.0 since they will all appear as the same color.
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Color maps of MODIS AOD.  Map on left uses a color scale from 0.1 – 2.0. Map on right uses a color scale from 0.1 – 1.0.   Left map gives more detail of higher AOD values.  Right map give more detail of lower AOD values.

Satellite images and product image maps are available from many sources and at many resolutions.  Some of these sources are redundant and there is not necessarily a “best” source. Users should focus on finding the sources that are the most appropriate to their needs.   This guide will not deal with very high resolution images such as those available from Landsat and similar instruments. There are many additional sources for product image maps not covered in this guide. For more information on true and false color images as well as a more in depth review of some of the more useful sites for imagery please refer to our “Satellite_Imagery_Overview.ppt” presentation.

Image Types and Availability: True and False Color Images
     Images from individual satellite overpasses are generally made available as small pieces of individual orbits referred to as “granule images”.  Images for larger geographic areas are composites from multiple overpasses.  

MODIS Granule Images:

Granule images are available from both the Terra and Aqua sensors. They are organized by date and UT time. Each granule image covers 5 minutes of an overpass which is approximately 2000 x 2000 kilometers.

MODIS Rapid Response:

http://lance-modis.eosdis.nasa.gov/cgi-bin/imagery/realtime.cgi
Granule images are available from Terra beginning in January 2002, and from Aqua beginning in September 2002  up until within a few hours of the current time and date.

All thumbnail images for Terra and Aqua for a single day are displayed on the same page.  Thumbnail images are organized with north at the top and west at the left hand side of the page.

True color images are available in resolutions from 250 meter to 4 kilometer pixels.  False color and thermal images are also available.  Images from this site are not reprojected, meaning that they are not stretched to conform to the geography of the Earth and may look distorted.

MODIS-Atmos:

http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
Granule images available on this site are reprojected and will not appear distorted with respect to the Earth’s surface.

For granule images select from the links at the left either

Terra Images L1B granules or Aqua Images L1B granules. 

Granule images available on this site are reprojected and will not appear distorted with respect to the Earth’s surface.

After selecting the appropriate date, thumbnail images are displayed on the page in GMT time order.  Orbital track maps on the page can be used to find the image corresponding to the part of the globe you wish to find.
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​MODIS Reprojected Image
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     MODIS Raw Image

MODIS Composite Images:

MODIS Today:

High quality composite true and false color images of the entire Continental United States. 

http://ge.ssec.wisc.edu/modis-today/index.php
Images are available from near real time back to October 2007 for both Aqua and Terra. KML images for display in Google Earth and GIS images are also available.  Higher resolution images and GIS images are available for multi-state regions of the United States.

NASA Earth Observations (NEO):

http://neo.sci.gsfc.nasa.gov/Search.html
Global composite images are available in jpg, ping, geotiff and KMZ (Google Earth) format.

In addition to true and false color images global image maps of many satellite products can also be obtained here.

Enter search dates in the “Search Parameters” area and then click “Search NEO”.   Several matching data sets will now appear in a list on the bottom right. Select the data set you wish to see and click “Select”.  Results will appear as a list of boxes below the image at the top of the page.  Select your date and then click “Open in Google Earth”.

To obtain the image in one of the other formats in the “Download Options” box select the format you want and then click “Get Image”

Additional ways to obtain or generate images
Global Imagery:
MODIS-Atmos

 http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
High quality interactive global browse imagery is available for true and false color imagery as well as a range of aerosol and cloud products image maps.  Currently these images are available only going back to 2011.  After the release of MODIS collection 6 these images will be available for the entire data set.

Worldview

http://earthdata.nasa.gov/labs/worldview/
The worldview tool allows for interactive browsing of true color MODIS imagery from Aqua and Terra and well as overlays of many other satellite parameters.  Data is available for the most recent six day period.  If you change the system time on your computer you can access any six day period going back to May 2012.

KML files can be generated for any of the parameters which are available for display on Worldview. (Currently data is only available going back to May 2012 but there are plans to make the entire MODIS data set available.)  For example a global true color Terra KML can be generated and obtained for June 21, 2012 by entering the following in a browser:

http://map1.vis.earthdata.nasa.gov/twms-geo/kmlgen.cgi?layers=MODIS_Terra_CorrectedReflectance_TrueColor&time=2012-06-21
To get a list of available parameters that can be generated as image maps using Worldview enter the following in a browser:

http://map1.vis.earthdata.nasa.gov/wmts-geo/wmts.cgi?SERVICE=WMTS&request=GetCapabilities 

For complete instructions on how to make use of Worldview’s capabilities to generate KML files including time animations see:
http://earthdata.nasa.gov/wiki/main/index.php/GIBS_Access_Methods#Google_Earth_KML_generation 
LADSWEB Global Browse

http://ladsweb.nascom.nasa.gov/browse_images/
LADSWEB is the portal for searching and obtaining MODIS level 1, 2 and 3 data.  There are several ways to search for data including visual browsing.  The link to the global browse imagery above defaults to the most recent browse images of MODIS global AOD (Level 3 global composite data). There is an option for side by side comparison with RBG images.  These images can then be downloaded. 

Granule (Single Overpass) Imagery:
AERONET Data Synergy Tool

http://aeronet.gsfc.nasa.gov/cgi-bin/bamgomas_interactive
The data synergy tool offers the capability to generate MODIS images around any AERONET site for Terra, Aqua and sometimes Landsat. These images are available as KML, World Files, Word Files with images, Meta files and TIF images.  Resolutions range from 2000 meters to 250 meters.

LADSWEB Granule Browse

http://ladsweb.nascom.nasa.gov/browse_images/
Similar to the global browse described above except for granule images. Select the granule browse link
