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Training Worksheet

APCAS Training Workshop 
Satellite Earth Observations for Air Quality

January 6, 2010
Part 1: Case Study Analysis

In Part 1 of the training session, you will analyze an air quality/land cover event using satellite remote sensing images and other relevant data provided in the accompanying Power Point training slides.  The steps below are designed to guide you through the analysis.  This general procedure is applicable for analysis of all types of events, and it can be modified to suit your particular needs.  To help facilitate your analysis, please answer all the questions indicated with a bullet (•).

1.
Begin with the true color image.
· The image includes the following features (circle all that apply):

haze




smoke



dust

clouds



clear sky


sun glint

· Based on the features in the image, explain what type of air quality event occurred.  Possible types of events include a wildfire, a dust storm, or haze.  Note that sometimes two or more types of events can occur simultaneously!  

2.
Consider the aerosol optical depth (AOD) image.
· Identify areas of high and low AOD in the image.  What are the highest and lowest AOD values?  Are there any areas of missing data?

3.
Consider the combined true color and AOD image (if available, if not skip this question)
· Explain how areas of high, low, and missing AOD correspond to the features you identified in the true color image.

4.
Consider the meteorological information for the day your event occurred (if available, if not 

          Follow instructions on the power point)

       Identify the meteorological parameters that caused or enhanced your event (circle all that apply):

temperature


dew point


relative humidity



sea level pressure

wind direction


wind speed

wind gusts


precipitation


current conditions

5.
Review the Air Quality Index (AQI) values for the region of your event, if they are available.
· Were there any areas of Unhealthy or Unhealthy for Sensitive Groups air quality?  Explain how these areas correspond to the features you observed in the true color and AOD images.

*If no AQI values are available for the region of your event, explain how satellite data can provide information about air quality and protect public health in areas where there are no direct ground-level air quality monitoring programs.

6.
Consider the HYSPLIT trajectories (if not available, follow instructions in the power point for how to obtain them). Use HYSPLIT trajectories to identify the origin and/or future movement of the air mass associated with the 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.
· Discuss the sources of pollutants and pollutant precursors in the origin area of your event.

· Discuss the impact of pollutants on the public in the dispersion region of your event.

7.
OPTIONAL:  If you have time, consider the time series of true color and combined true color and AOD images for several days before and after your event.  

· Using the time series of images, explain how the event evolved over time.  Do you prefer using the time series of only true color images or the true color images combined with AOD?

Part 2: Analysis of the Air Quality and Land Cover in Participants’ Area of Choice
Part 2 of the training session will familiarize you with the types of air quality satellite images that are currently available on the internet.  You will have the opportunity to download true color, AOD, and land cover images, as well as compute a forward/back trajectory using HYSPLIT and look up meteorological information.  You can use these internet resources back in your home country to monitor the air quality and land use in your area.

The goal of this section is for you to determine the air quality in your area of interest.  The Internet Resources Guide has specific instructions on how to access satellite imagery and other information you need from the internet to complete Part 2.  Links to the most useful web pages for Part 2 are given at the end of the Power Point case study slides, on the first page of “Useful Air Quality Resources.”  A basic guideline is given below to help direct your analysis.

1.
Select an area and date of interest.
2.
Download true color and AOD images from the internet.  Note that there are several places on the internet where you can find global true color and AOD images.  Try to visit at least two of air quality websites listed in the Internet Resources Guide so you get an idea of the type of air quality satellite products that are available and how to download them.  

3.
Use MODIS AOD to calculate an estimate of the PM2.5 air quality in your area of interest.  Many research studies have been conducted to establish the correlation between AOD measured by satellites and PM2.5 measured by ground-based monitors.  The correlations vary by season, location, and type of instrument, but you can use the general relationship given below to calculate an estimate of the daily (24-hour average) PM2.5 levels in your area of interest, based on MODIS AOD values.  Then consult Table 1 (page 4), which lists the World Meteorological Organization (WHO) 2005 PM2.5 guidelines, to see how the air quality in your area affects your long-term health.
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4.
Look up local meteorological information for your area of interest.  Use the Weather Underground website to access archived meteorological information for any major city or airport in the world.

5.
Run a HYSPLIT forward and/or back trajectory.  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.  If you have time, run both a forward and a back trajectory.  Note: UTC (Universal Coordinated Time; also called Z time) time is the same as Greenwich Mean Time.
7.
BONUS: Use Google Earth to visualize air quality and land cover imagery.  Google Earth is a free, easy-to-use tool that can help you visualize satellite and other imagery.  If you have time, follow the directions in the Internet Resources Guide and open a true color or land cover image from the MODIS Rapid Response website in Google Earth.

Table 1.  2005 WHO Air Quality Guidelines for PM2.5
	
	24-Hour Average

PM2.5 (μg m-3)
	Basis for the
selected level
	Annual Average

PM2.5 (μg m-3)
	Basis for the
selected level

	Interim Target-1 (IT-1)
	75
	Based on published risk coefficients from multi-centre studies and meta-analyses 
(~ 5% increase of short-term mortality over the AQG value).
	35
	These levels are associated with about a 15% higher long-term mortality risk relative to the AQG level.

	Interim Target-2 (IT-2)
	50
	Based on published risk coefficients from multi-centre studies and meta-analyses (about 2.5% increase of short-term mortality over the AQG value).
	25
	In addition to other health benefits, these levels lower the risk of premature mortality by approximately 6% [2–11%] relative to the IT-1 level.

	Interim Target-3 (IT-3)
	37.5
	Based on published risk coefficients from multi-centre stud​ies and meta-analyses (about 1.2% increase in short-term mortality over the AQG value).
	15
	In addition to other health benefits, these levels reduce the mortality risk by approximately 6% [2-11%] relative to the IT-2 level.

	Air Quality Guideline (AQG)
	25
	Based on the relationship between 24-hour and annual PM2.5 levels.
	10
	These are the lowest levels at which total, cardiopul​monary and lung cancer mortality have been shown to increase with more than 95% confidence in response to long-term exposure to PM2.5


8.  OPTIONAL: Consider the land cover images for the area of your air quality event.  

· Explain how the land cover, or changes in the land cover, contributed to your air quality event.  
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