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INTRODUCTION

Many air quality and land cover satellite images are freely available on the internet.  This guide contains instructions for downloading some of the most useful and easy-to-obtain images provided by NASA, NOAA, and CNES.
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NASA LAADS Web Level 2 Brower: Daily True Color and AOD Images

NASA’s LAADS (Level 1 Atmospheric Archive and Distribution System) Level 2 Browser website provides an archive of true color and AOD images from MODIS Terra and Aqua.  True color images from MODIS are made by combining bands 1 (red: 670 nm), 4 (green: 565 nm), and 3 (blue: 479 nm) of the instrument.  They are called “true-color” because this combination of wavelengths is within the range of visible wavelengths seen by the human eye.  Although true color images look like photographs, they are actually digital images.
· Go to the LAADS level 2 browser webpage:

http://ladsweb.nascom.nasa.gov/browse_images/l2_browser.html
· Under “Satellite” at the top of the page, select either “Terra” or “Aqua.”
· Select the appropriate month, day, and year from the pull-down menus.
· From the “Collection” pull-down menu, select “5-Coll 5 AQUA/TERRA Forward and Reprocessing.”
· From the “Parameter” pull-down menu, select “RGB” for true color images or “Aerosol Optical Depth.”
· Click “Update” to refresh the global image.
· To view a close-up of the region of interest, enter the appropriate latitude and longitude boundaries in the “North,” “South,” “East,” and “West” boxes and click on “Get Granule Images.”

· A new window will appear with the available satellite products in the geographic region of interest.  Note that all available images may not appear on a single page – you may have to click on the menu above the images (“1|2|Next|View All”) to view multiple pages of images.  To see a close-up of an image, click on it, and a new window will appear with a higher resolution image.  After the image loads, to save it as a .jpeg file, right-click on the image and select “Save Picture As.”  Then you can navigate to the area on your computer where you would like to save the file.
· Repeat this process for all satellite products of interest from the “Parameter” pull-down menu on the main page.

PARASOL Browse Online Products: Daily True Color and AOT Images
PARASOL is part of the A-train constellation of Earth-observing satellites.  It was launched by the Centre National d’Etudes Spatiales (CNES), the French space agency, on December 18, 2004.  PARASOL provides an archive of daily aerosol optical thickness (AOT) products, which are analogous to AOD, and true color images.  Although PARASOL’s true color images are not technically “true” color, since the red-green-blue bands of PARASOL (490, 670, and 865 nm, respectively) fall outside of the visible wavelengths seen by the human eye, they are so close to true color that we call them “true color” for convenience.
· Go to the PARASOL Browse Online Products webpage:
http://www.icare.univ-lille1.fr/parasol/browse/
· At the top of the page, select the appropriate year and month from the pull-down menu, and click on the appropriate day in the calendar.
· True color images are the default selection.  You will see a globe at the top of the page that shows the satellite swaths for the day you selected.  To obtain an image from the area in which you are interested, click on the link under the globe that says “Click for higher resolution and individual orbit selection.”

· A new window will open.  Click on the satellite swath in which your event is located.  Another new window will open with a close-up of the selected swath.  After the image loads, to save it as a .jpeg file, right-click on the image and select “Save Picture As.”  Then you can navigate to the area on your computer where you would like to save the file.

· To view AOT images, go back to the main page where you selected the date of interest.  Under “Daily Products”, click on the box next to “Fine Mode AOT 865 nm over land”, “Fine Mode AOT 865 nm over ocean”, “Fine Mode AOT 865 nm over land-ocean”, or “865 nm optical thickness over ocean”, whichever is appropriate.  Try all four if you are not sure what you want.  AOT stands for “Aerosol Optical Thickness,” which is another name for AOD.
· New globes will appear showing the satellite swaths for the day you selected.  To select an AOT swath, follow the same directions use you used to select the true color swath.
· Explore some of the other available PARASOL daily and monthly products to see the extent of the images that are available.
MODIS Rapid Response System – Subsets: Daily True Color Images and Land Cover Images
This useful website provides daily MODIS Terra and Aqua true color images as well as NDVI and “burn scar” land cover images.  NDVI, or normalized difference vegetation index, measures plant growth, vegetation cover, and biomass production.  MODIS NDVI is calculated from bands 1 and 2 (620-670 and 841-876 nm, respectively) using the formula:
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Positive NDVI values, which are typically shown in shades of green on imagery, indicate high amounts of vegetation such as trees, grasses, and plants.  NDVI values near zero indicate non-vegetative features such as rocks, soil, urban areas, water, snow, and ice.

MODIS “burn scar” imagery is derived from a combination of MODIS bands 7, 2, and 1 (2105-2155 nm, 841-876 nm, and 620-670 nm, respectively).  This combination readily distinguishes burn scars from naturally low vegetation or bare soil.  Vegetation appears as bright green, water is black or dark blue, clouds are bright blue, desert or naturally bare soil is sandy pink, and burn scars are red to reddish-brown, depending on the nature of the pre-fire vegetation and the severity of the burn.
· Go to the MODIS Rapid Response System – Subsets webpage:

http://rapidfire.sci.gsfc.nasa.gov/subsets/
· Scroll down the page until you see the maps with the red squares.  Select the region of interest by clicking one of the red squares on the map or the name of the subset in the list below the map.  If you hold your cursor over the red squares on the map, the name of the subset will appear.  Note: often the region of an event is covered by two or more subsets, so in those cases you may want to look at all options.
· The current imagery available for your selected site will appear.  To access archived images, click on the “display alternate dates available for this subset” link underneath the current day images.
· Select the date of interest from the calendars; true color images are available from May 2004-present; NDVI and burn scar images are available from May 20, 2008-present. 
· After you select a day, a list of available images for Terra and Aqua will appear with small “snapshots” of the images.  Click on the image of interest to open a larger view. The default image is at 1 km resolution.  Other pixel size options, including 2 km, 500 m, and 250 m, are available via clickable links from a menu above the image. After the image loads, to save it as a .jpeg file, right-click on the image and select “Save Picture As.”  Then you can navigate to the area on your computer where you would like to save the file.

· Use the blue “prev” and “next” buttons above the snapshots of available images to quickly view images available for the previous day and next day.

GIOVANNI MODIS Terra and Aqua Atmosphere Daily Global 1×1 Degree Products

Giovanni is a web-based application that allows you to plot and display NASA remote sensing data without having to download them.  You can use the Giovanni Terra and Aqua products to create visualizations and maps of AOD data for one or more days.

· Go to the Giovanni MODIS Terra and Aqua Atmosphere Daily Products webpage:
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=MODIS_DAILY_L3
· Use the controls on the map to zoom in to the region of interest.  

· Select the region for analysis by pressing the “shift” key and clicking on the map to draw a square around the region of interest.

· Under the “Parameters” section, there are two menus, one for Terra products (“MOD08_D3.005”) and the other for Aqua products (“MYD08_D3.005”).  You can analyze the data from either Terra or Aqua, or both.

· To analyze MODIS AOD data, click the box next to “Aerosol Optical Depth at 550 nm” for either Terra or Aqua products, or both (you can simultaneously generate as many product maps as you would like).
· Under the “Temporal” section, use the pull-down menus to select the start and end dates of your analysis.  You can analyze a series of days, or one day.

· Use the pull-down menu under “Select Visualization” to select the type of plot you would like to display.  “Lat-Lon map, Time averaged” is a map of the average AOD over your region.  “Time series” will show you the average AOD value for the region you have selected for each day in your time series.  Another potentially useful option is “Animation,” which allows you to step through the AOD values for your region for each day.
· After you have selected your visualization option, click on the “Generate Visualization” button.  Your visualization plot will open in a new window.
· Try creating several “visualizations” of the AOD data to explore the usefulness of Giovanni.
GIOVANNI Northern Eurasia Earth Science Partnership Initiative (NEESPI) Monthly Land Surface Products
Giovanni also provides monthly 1×1° resolution land surface products for northern Eurasia from NEESPI.  Available products include NDVI, soil moisture mean, and enhanced vegetation index (EVI).  
· Go to the Giovanni NEESPI Monthly Products webpage:
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=neespi
· Use the controls on the map to zoom in to the region of interest.  

· Select the region for analysis by pressing the “shift” key and clicking on the map to draw a square around the region of interest.

· Under the “Parameters” section, there are three menus: Atmosphere, Land Surface, and Cryosphere products.  Land Surface products, most of which are derived from MODIS Terra, are available from February 1, 2000 to present, with a lag of approximately two months (i.e., the most recent data are likely from two months ago).  Click the box next to the data set you would like to display, such as NDVI.
· Under the “Temporal” section, use the pull-down menus to select the start and end months for your analysis.  You can analyze one month or several months of data.

· Use the pull-down menu under “Select Visualization” to select the type of plot you would like to display, such as “Lat-Lon map, Time averaged,” “Time series,” or “Animation.”
· After you have selected your visualization option, click on the “Generate Visualization” button.  Your visualization plot will open in a new window.
· Try creating several “visualizations” of the different land surface products to explore the available data sets.
Weather Underground: Global Hourly Meteorological Observations
The Weather Underground website has a handy archive of hourly meteorological observations that can be useful when analyzing an air quality event. 

· Go to the Weather Underground website:

http://www.wunderground.com/
· Type the city and country of interest or airport code in the box of the top of the page that says “Find the Weather for any City, State or ZIP Code, or Airport Code or Country” and hit enter.

· Detailed information for your city of interest will appear.  Find the “History and Almanac” section, which is approximately a third of the way down the page, toward the left hand side of the page. Under “Detailed History and Climate,” select the appropriate day, month, and year of interest and click “View.”
· Detailed history for your day of interest will appear.  Scroll down the page to find a listing of hourly observations, including temperature, dew point, wind speed/direction, and current conditions.  A link at the bottom of the hourly observations allows you to save the data as a comma delimited file, for use in a spreadsheet program.
HYPSLIT On-Line Transport and Dispersion Model: Air Mass Trajectory Calculations
The HYbrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) transport model is provided by the U.S. National Atmospheric and Oceanic Administration (NOAA) Air Resources Laboratory (ARL).  You can use HYSPLIT to estimate the forward or back trajectory of an air mass, which is very useful for interpretation of an air quality event.  Back trajectory analysis is useful for ascertaining the origins and sources of pollutants, while forward trajectory analysis is helpful for determining the dispersion of pollutants.
· Go to the HYSPLIT model home page:

http://www.arl.noaa.gov/ready/open/hysplit4.html
· Under “TRAJECTORY MODEL” near the top left hand side of the page, click on “compute trajectories.”
· Choose the “GDAS (global, 2005-present)” archived meteorological dataset.
· Select the appropriate archive file.  Files are listed by month, year, and week.  For example, “gdsl.oct07.w4” includes all days in week 4 of October 2007.  
· Choose 1 trajectory starting location.
· The easiest and most accurate way to choose a trajectory starting location: in the box next to “WMO ID,” enter the station ID for the city where you would like to base the trajectory.  Airport codes work well here; for example, New York’s John F. Kennedy Airport is “JFK”, Chicago’s O’Hare Airport is “ORD,” and Los Angeles’ International Airport is “LAX.”  If you don’t know the station ID for your city of interest, click on “Station Lookup” next to the “WMO ID” box and follow the directions.  Note: many international station IDs are numbers, not letters.   Once you have entered the station ID, click the grey box that says “Next.”
· Select the Model Run Time Options:

· Select “Forward” or “Backward” for the “Trajectory direction,” depending on whether you want to calculate a forward or back trajectory.
· Select the appropriate end year, month, day, and hour to either start your forward trajectory or end your back trajectory.  Note: the hour is in UTC time, which is Greenwich Mean Time.
· “Total run time (hours)” is the total time your trajectory will run.  The default value is 24 hours.  Depending on conditions of your analysis, you may want to enter a different run time, such as 12 or 48 hours.
· Type in “1000” for “Start height 2” and “1500” for “Start height 3.”  These are the meters above ground at which your trajectories will originate.
· LEAVE EVERYTHING ELSE UNCHANGED.
· Scroll to the bottom of the window and click the grey box that says “request trajectory.”
· Click the grey box that says “HYSPLIT RUN RESULTS.”
· Wait for your results (it will take a minute or two to process the trajectory).  When the model and graphics have finished, click on the link that says “Your trajectory plot” and a new window will appear with your trajectory.  To save your plot as a .gif file, right-click on the image and select “Save Picture As.”  Then you can navigate to the area on your computer where you would like to save the file.
Google Earth: a Useful Tool to Visualize Air Quality and Land Cover Imagery

Google Earth is a free, easy-to-use computer program that can help you visualize satellite and other imagery in three-dimensions on a “virtual globe” viewer.  Google Earth uses files in .kml (keyhole markup language) or .kmz (zipped .kml files) format; the growing popularity of Google Earth has led many data providers, like NASA, to make their files available in these formats.  The advantages of Google Earth include overlaying data from multiple sources for easy interpretation, and zooming into images instead of viewing them as static pictures.  New .kml and .kmz files are becoming available all the time, so be on the lookout for them!
The first step is to install Google Earth on your computer, if you don’t have it already.

· Go to the Google Earth home page: http://earth.google.com/ and follow the directions to download the most current version of Google Earth.
· The default view of Google Earth is a high-resolution, three-dimensional satellite image of the surface, showing buildings, houses, roads, etc.
· When you download .kml or .kmz files, they will automatically be stored as “Temporary Places” in the “Places” window on the left side of the browser window.  To make them permanent, right-click on the name of the file and drag it from “Temporary Places” to “My Places.”
· To save a display in Google Earth, go to the pull-down menu at the very top of the browser.  Click on “file,” “save,” “save image,” and navigate to the area on your computer where you would like to save the file.
Some sources of .kml and .kmz files:
· MODIS Rapid Response System – Subsets (http://rapidfire.sci.gsfc.nasa.gov/subsets/): daily MODIS Terra and Aqua true color, NDVI, 721 “burn scar” images.
· Follow the directions provided for the MODIS Rapid Response System – Subsets true color and land cover imagery.  Navigate to the page containing the images of interest.

· Click on the image of interest.  In the menu above the image, click on the link that says “Download .kmz file for Google Earth.”

· A file download box will appear that asks you if you want to save or open the file – choose “open.”

· Google Earth will automatically open to the part of the world containing the image you downloaded.  Use the control bar on the upper right side of the browser to zoom in, zoom out, and rotate the image.

· The MODIS Rapid Response images do not automatically update daily.  You must manually download all the images you want to view.

· U.S. National Weather Service (NWS) GIS Data Links: (http://www.srh.noaa.gov/gis/kml/) national weather data for the U.S. and some international locations.
· This page provides many different types of weather data for the U.S.  Click on a link to open the file for a particular set of weather data.
· Many of these files do not automatically update daily.  In most cases, you must manually download all the images you want to view.

· MODIS Today USA Composites from SSEC at the University of Wisconsin: (http://www.ssec.wisc.edu/modis-today/) daily MODIS Terra and Aqua true color images of the continental United States.
· In the menu at the top of the page, select Terra or Aqua images (left side of menu) and then click “open in Google Earth” (right side of menu).

· These images automatically update daily; you can toggle between Terra and Aqua using the check boxes in the “My Places” window.  Check the box next to the name of the image to view it in Google Earth; uncheck it to remove it from view.
· AIRNow: (http://airnow.gov/index.cfm?action=google_earth.main) Air Quality Index (AQI) hourly observations and air quality forecasts for the continental United States.
· Follow the directions on this page to download the United States AQI .kml files.
· These images automatically update daily; you can toggle between the “Current Conditions,” “Today’s Forecast,” and “Tomorrow’s Forecast” using the check boxes in the “My Places” window.

Other Useful Air Quality and Land Cover Internet Resources
The U.S. Air Quality Smog Blog
http://alg.umbc.edu/usaq/
The Mesoamerican and Caribbean (MAC) Smog Blog
https://alg.umbc.edu/macaq/
NASA Earth Observatory
http://earthobservatory.nasa.gov/
NASA Visible Earth
http://visibleearth.nasa.gov/
NASA Giovanni (main site)
http://daac.gsfc.nasa.gov/techlab/giovanni
Infusing Satellite Data into Environmental Applications (IDEA)
http://www.star.nesdis.noaa.gov/smcd/spb/aq/
CALIPSO products
 http://www-calipso.larc.nasa.gov/products/
OMI SO2 near real-time images
http://satepsanone.nesdis.noaa.gov/pub/OMI/OMISO2/index.html
NASA LAADS Web Level 3 Browser: Monthly True Color and AOD Images
http://ladsweb.nascom.nasa.gov/browse_images/l3_browser.html
Tropospheric Emission Monitoring Internet Service (TEMIS)
http://www.temis.nl/
Satellite Products for Europe (German Remote Sensing Data Center)
http://www.dlr.de/caf/en/desktopdefault.aspx/tabid-2683/4049_read-6052/
World Data Center for Remote Sensing of the Atmosphere (WDC-RSAT)

The GOME-2 pages are particularly useful.
http://wdc.dlr.de/
EUMETSAT – Creating Meteorological Products from Satellite Data

http://www.eumetsat.int/Home/Main/What_We_Do/Highlights/SP_1215529207264?l=en
EUMETSAT Product Navigator

http://www.eumetsat.int/products/indexer.html
EUMETSAT Image Gallery
http://www.eumetsat.int/Home/Main/Image_Gallery/index.htm?l=en
EUMETSAT Land Surface Analysis Information
http://www.eumetsat.int/Home/Main/What_We_Do/SAFs/Projects/SP_1124291903709?l=en

_1279627296.unknown

