MAPSS Exercise

The object of this exercise is to familiarize you with the MAPSS data set of co-located Aeronet and MODIS data. As schematically described in the picture on this page, the MAPSS system samples MODIS data in a 50x50 km area (5x5 pixels) over all Aeronet sites, and matches it to Aeronet observations with 30 minutes from the satellite overpass.

We will use a small sample data set to see how well the Aeronet and MODIS AOT retrievals match for one location over a selected time period.

Open the file Nes_Ziona.2007.valid.dat in Excel using the comma delimited option. Make sure none of the other delimiters are selected.
------------------------------------------------------------------------------------------------------------

The first thing we need to do is become familiar with the data in this spreadsheet.

Each row represents one co-located data point for MODIS and Aeronet.
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Key to column heading names

MODIS

-l        (at end of name) Land

corr-l (at end of name) Corrected Land

-o       (at end of name) Ocean

QA – Quality Assurance Level

npix – Number of 10x10 pixels out of 25

ea – all aerosol

sa – small mode aerosol (fine mode)

r   - ratio

dpbl – Deep Blue

AERONET

_l15 Aeronet Level 1.5

_l20 Aeronet Level 2.0

nvals – Number of values recorded +/- 30 minutes of MODIS overpass

Explanation of Data Types By Columns

	Columns
	Data

	A - H
	Date, Time, Location, Sensor, Collection

	I  - M
	MODIS Geometry

	N – P
	MODIS Quality Assurance

	Q - X
	Aeronet level 1.5 data

	Y – AF
	Aeronet level 2.0 data

	AG – AK
	MODIS data at 550 Land and Ocean

	AL – AS
	MODIS land data

	AT – BM
	MODIS deep blue data

	BN – CK
	MODIS ocean data


We are going to copy relevant columns to a new spreadsheet to make our analysis easier.

Open a new spreadsheet.  Copy and paste the following columns from the original spreadsheet into the new spreadsheet (you can hold “Ctrl” button on Windows or “command” on Mac to select multiple columns at once):

A – F, N, R, W, Z, AE, AL, AM, AV, AX

Now, we will start filtering the data so that we can compare the MODIS 470 nm with Aeronet 440 nm data. Note that if you are not comfortable with filtering, you can also sort the data by values in a needed column, and delete the rows that do not satisfy our criteria. 

1) Select all columns and enable filtering (big “Filter” button in the “Data” toolbar tab on Windows or Data>Filter>SmartFilter on Mac).

2) Select only the data acquired by the Aqua satellite by choosing “Aqua” from the drop-down filter list in the top of the “Satellite” column.

3) Filter out all data with the MODIS QA (QA0470-l) equal to 0 (this flag value indicates data that the MODIS algorithm is not confident about). For this on Windows, select “Number Filters” from the drop-down filter list in the top of the column, then “Greater Than…” option, and enter 0 into the filed to the right of “is greater than”. On Mac, select “(Custom Filter…)” from the drop-down filter list in the top of the column, select “is greater than” from the filtering options on the left, and enter 0 into the field to the right of the selected option.
4) Filter out the data with the number of AERONET level 1.5 data points at 1020nm (nval_AOT_1020_l15) that is less than 2.

5) Filter out the data with the number of MODIS data points at 470nm (npix_AOT470corr-l) that is less than 6.

6) Select the MODIS AOT 470 (mean_AOT470corr-l) and Aeronet 440 AOT level 1.5 (mean_AOT_440_l15) columns and cut-and-paste them into a new worksheet.

7) Highlight the two.  In the toolbars, find and click on the Scatter Plot that has only marks and no lines; this should create a scatter plot chart. Right-click on any data point in the chart.  From the menu, select “Add Trendline…”.  In the window that opens, select “Options”, than select “Display equation on chart” and “Display R-squared on chart”.

Repeat steps 2, 6, 7 for the Terra data. Note that you can create a plot right in the worksheet with your filters; in this case, the chart will be automatically updated every time you change any of the filters.

If you have time, repeat this analysis for the Deep Blue data.

You can also go to the MAPPS site and select your own site to analyze at

http://modis-atmos.gsfc.nasa.gov/validation_corrdata.html
Follow the link to  “Combined MODIS & Aeronet”, then to any year after 2005, and then to “Special by Site.”  Find the file for the site you would like to analyze and download it.
