Analysis of U.S Air Quality using Satellite Imagery
NASA Satellite Training
A&WMA Calgary July 20, 2010 

Current Air Quality Analysis

July 20th, 2008 : Haze over the eastern US and Fires in the Western US

Part I: Visualize Terra and Aqua MODIS True Color Satellite Images from the MODIS Today: USA Composites 
(http://ge.ssec.wisc.edu/modis-today/):

· At the top left side of the page, select “Terra” and select today’s date or any other date of interest, e.g.  “July 20, 2008” from the pull-down menu; then click “Open in Google Earth” on the right side of the menu.

· If a download window appears, choose to “open” the file.

· Go back to the MODIS Today website and select the Aqua image for today or for “July 20, 2008”; then click “Open in Google Earth.”

· You should see the datasets under “Temporary Places” in the “Places” sidebar on the left side of the Google Earth window.  There will be a box next to each file name.

· You can toggle between visualization of Terra and Aqua images using the boxes next to the file names.  Check the box next to the name of the image to view it in Google Earth; uncheck it to remove it from view.

· If you save the files in “My Places,” the images will update with the most current information automatically!

Part II: Visualize MODIS Terra and Aqua AOD and True Color Imagery from IDEA
http://www.star.nesdis.noaa.gov/smcd/spb/aq/
· At the top left side of the page, select “Terra” and then click on the top left MODIS AOD and True Color Image. 

· In the next window, select today’s date or any other date of interest, for example ‘July 20th, 2008’ and click “go”

· The image will appear at the bottom. You can toggle between Terra and Aqua just above the image.

· To download the kmz image for Google Earth visualization, go to the top right of the page and click on “KML” for the Terra image. Then, repeat for the Aqua image.

· If a download window appears, choose to “open” the file(s).

· If you save the Terra and Aqua files in “My Places,” the images will update with the most current information automatically!

· You can also toggle between the IDEA AOD images and the MODIS True Color images (Part I)

Part III: Visualize Global Near Real-Time OMI Regional Tropospheric NO2 from KNMI (http://www.temis.nl/airpollution/no2col/no2regioomi_col3.php):

· Open the above website.

· Select the day of interest (today, yesterday, or “July 20th, 2008) from the pull-down menu on the left side of the page and click “submit.”

· Click on the link that says “Image in Google Earth,” which is located underneath the images, near the bottom of the page. 

· If a download window appears, choose to “open” the file.

· The kml file provides NO2 values for the entire globe.  It may take a few moments for the data set to load.  The default settings show NO2 and the Cloud Fraction.  To remove a dataset from the map, uncheck the appropriate box in the “Places” sidebar.

· These files will NOT update automatically.  You must download a new file from the OMI Tropospheric NO2 website for each day of interest.  Files that you save in “My Places” will remain available for visualization in Google Earth until such time as you delete them.

Part IV: Visualize AQI Color Codes for Current Conditions and Forecasts from AIRNow 

http://www.airnow.gov/index.cfm?action=google_earth.index
· Open the above website and follow the directions to download the AQI kml files.

· If a download window appears, choose to “open” the file.

· Only recent data are available. You can toggle between the “Yesterday’s observed”, “Current Conditions,” “Today’s Forecast,” and “Tomorrow’s Forecast” using the radial buttons in the “Places” sidebar.

· To see information about a current AQI color code, click on the symbol in the Google Earth map; a box will open with the location name and AQI details for the pollutants reported at that site (O3 and/or PM2.5).

· If you save the AQI files in “My Places,” the images will update with the most current information automatically!

· Toggle between today’s (or yesterday’s if not available) Satellite AOD and True Color Images (Part I and Part II) and today’s (or yesterday’s) AQI. 

Part V: Fire Products (only if you have time, if not go to the questions section)
Visualize Fire Locations Identified by Satellite from the NOAA Hazard Mapping System 
http://www.osdpd.noaa.gov/ml/land/hms.html
· Click on the “(KML) Files” link near the top of the page, above the map.

· A new webpage will open with a list of kml files for the past few months.  Click on the “FIRE” link for today’s date and upload it to Google Earth.

· Fire locations identified by satellites (MODIS and GOES) are represented by flame symbols.  To see information about a fire, click on its symbol in the Google Earth map; a box will open with details about the fire.

· Now, click on the “SMOKE” files. They provide a cartoon of the smoke plumes for the chosen day.  

Visualize Current Fire Activity from the USDA MODIS Active Fire Mapping Program
 http://activefiremaps.fs.fed.us/
· Click on the link that says “Download KMZ File,” which is under the map of Current Fire Incidents, on the right-hand side, next to the “Select a Fire” box.

· Fire information is represented by a variety of different symbols.  To remove a fire type from view, uncheck the appropriate box in the “Places” sidebar.

· To see information about a fire, click on the symbol in the Google Earth map; a box will open with details about the fire. These files will NOT update automatically.  

Visualize Weather Data, Including METARS and GOES Satellite Images, from the National Weather Service (http://www.srh.noaa.gov/gis/kml/):

· Open the above website.

· You will see a list of weather-related datasets and associated links.  Click on the links you are interested in and open the files in Google Earth.  Some of the files update automatically, and some do not.  A few of my favorites are:

· Visible, infrared, and water vapor satellite “loops”: these files are the GOES geostationary satellite images familiar to any forecaster.  If you select the “loop” and save it to “My Places,” the images will update automatically! 

· “Metar Obs”: this file provides METAR observations for the entire globe, including temperature, dew point, winds, visibility, pressure, etc.  The METARS kml file is big, so it will take a few minutes to load.  The images won’t automatically load onto the map; you must select the value(s) you want to display from the menu in the “Places” sidebar.  If you save the METARS files to “My Places,” the images will update automatically!

· “Past and Present Synoptic Features”: this file provides the current surface analysis (fronts and H/L pressure) and a loop of the analyses for the past 24 hours for North America.  If you save this file to “My Places,” the images will update automatically!

ANALZYE CURRENT AIR QUALITY CONDITIONS 

USING GOOGLE EARTH
1. Close all datasets that you have open in Google Earth by un-checking the boxes in the “Places” sidebar.  Do NOT delete the datasets!

2. Open today’s Terra MODIS true color image by checking the appropriate box in the “Places” sidebar.  Zoom into your area of interest, but don’t zoom in too far – you want to be able to see regional features.  If you go beyond the spatial resolution of this dataset (1 km), then the image will be blurry.  

· What features are evident in the true color image?  Check all that apply:

dust



smoke



clear sky

clouds



haze



sunglint

3. Open the AQI “Current Conditions” by selecting the appropriate radial button in the “Places” sidebar.  You should now see the true color image overlaid with the AQI values. 

· Do any of the features you identified in the true color image correlate with the current AQI color codes? 

· Right-click on several AQI “circles” in your area of interest, one at a time; the “circles” correspond to monitor locations.  

· What is the “leading” pollutant in your area of interest, PM2.5 or O3?  

· What are the numerical AQI values for the pollutants in your area? 

· When was the AQI information last updated for your area?  

4. Open EITHER the “CONUS MODIS Fire Detections” data from the MODIS Active Fire Mapping Program OR the “fire20090302” data from the Hazard Mapping System by checking the appropriate box in the “Places” sidebar.  You should now see the true color image overlaid with AQI values and fire information.

· Are there any fires in your area of interest?  Do they appear to be affecting local air quality?

· Click on several fire symbols located in your area of interest, one at a time; if there are none in your area, move to another area for this part of the activity.  

· What satellites identified these fires?

· When were these fires detected?

· Are there any named fires in your area of interest?  When did they start?  How big are they?  What percentage of each fire is contained?

5. Close the Terra MODIS true color image, but leave the other datasets open.  Open the “OMI clouds and nitrogen dioxide” data by checking the appropriate box in the “Places” sidebar.  You should now see AQI values, fire information, and wind barbs overlaid with OMI tropospheric NO2.  

· Identify the areas of high and low NO2 in your area of interest.

· Do any areas of high NO2 correspond to major cities?

· Do any areas of high NO2 correspond to fires?

6. Open “METARS Observations wind data” by checking the appropriate boxes in the “Places” sidebar. [If you didn’t open a METARS kml file in Part 1, go back to step 7 and do it now.]  You should now see the true color image overlaid with AQI values, fire information, and wind barbs.

· Do the surface winds appear to be impacting air quality in your area of interest?

· Click on a wind barb symbol in the image.

· Where is this METARS station located? 

· When were the observations last updated?  

· What is the wind direction in degrees?  

· What is the wind speed in knots?  

· Are any gusts reported?

7. What is your overall analysis of the air quality in your area of interest?  Do you find that visualizing satellite, air quality, and meteorological datasets in Google Earth is helpful for analyzing air quality conditions?
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