
AOS 580: Aerosol, Cloud, and Climate Change 
 
Final Examination     PART A 
 
You have the choice of either summarize in 1-2 pages the section 2.4 of IPCC AR-4 
WG1 or answer the following problem: 
 
On April 29, 2005, MODIS instrument on Terra platform took a picture of a haze layer 
over the Yellow sea (Figure 1).  
 
By analyzing ground-based measurements (AERONET+MPLNET) data and back-
trajectories at XiangHe, and satellite (MODIS+OMI) data and model (GOCART) output 
over East China, you will determine the type of aerosol which dominates the AOD on 
that day over XiangHe and its optical characteristics and located its origin. 
Your analysis will be based on: 

1. Angstrom exponent of AOD measured by AERONET sun-photometer,  
2. Spectral variation of single scattering albedo retrieved from AERONET sun-

photometer, 
3. Backscattering profile from MPLNET, 
4. Backtrajectories, 
5. MODIS AOD (total and fine mode) over East China, 
6. OMI Aerosol Index over East China, 
7. GOCART simulated optical depth for each aerosol species. 

You will compare visually the model AOD with MODIS AOD and OMI aerosol index, 
and estimate qualitatively the agreement (G, S, NS). If the agreement is S or G, then you 
may look at each component individually to determine the major aerosol component 
contributing to AOD over XiangHe.  
To locate the origin (not the exact lat-long but more a region, a sea or ocean, another 
continent, a desert, etc.) of the major aerosol component, you will first locate the 
elevation of the aerosol layer and compare with the back-trajectories at this elevation.  
 
By using the new AERONET Synergy Data tool (http://aeronet.gsfc.nasa.gov/cgi-
bin/bamgomas_interactive) developed at NASA GSFC, you will be able in a few clicks to 
visualize the figures you will need: 

• Open a window; navigate to the AERONET Data Synergy Tool 
(http://aeronet.gsfc.nasa.gov/cgi-bin/bamgomas_interactive), it should appear as 
in Figure 2. 

• Enter XiangHe in the Site Name field and set the date field to 29 April 2005 in 
the Master Controls 

• Make the 7 selections on the Master controls:  AERONET AOD, Inversions (V2), 
Backscatter & Extinction, MOVAS (MODIS Daily), Ozone(TOMS&OMI Daily), 
Back trajectory, and GOCART. After completing the 7 selections, your window 
should appear as Figure 3. 

• You then may refine your selection by:  
o Changing the Data Type of AERONET Data-Direct Sun from AOT to 

Angstrom;  



o Changing the Data Product of AERONET Data-Inversions (V2) from Size 
Distribution to Single Scattering Albedo;  

o Changing the GOCART Data types from Combined 
GOCART/AERONET to View Hourly Maps. Once this is done, you can 
change Map AOD types to specific aerosol component. 

o Enlarging the region plots of GOCART, MODIS and OMI AOD  
 
 
Figure 1. MODIS Level 1 RGB radiances on April 29, 2005. This image was 
obtained from http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html 
 after selecting the date: 2005; April; 29, and the 0215 granule.  

 
 
 
 
 
 
 
 
 



Figure 2. The AERONET Data Synergy Tool web page: 
 http://aeronet.gsfc.nasa.gov/cgi-bin/bamgomas_interactive 

 



Figure 3. AERONET Data Synergy Tool web page with the 7 selections of the given 
problem. 

 



 


