Lab 12 – Remote Sensing in Hydrology, Spring 2009

16 April 2009. Due 23 April 2009

Name: 

Comparison of Antarctic Sea Ice Concentration between 2007 summer and 2008 summer
Purpose of this lab exercise is to give you some familiarity with passive microwave data to look at the changes of Antarctic sea ice concentration between summer 2007 and summer 2008.
Preparation
In this laboratory exercise, you are provided the AMSR-E products which were downloaded from NSIDC.  
Download lab12 data from  \\129.115.25.240\XIE_misc\EES5093\ . This includes one month (February) of daily sea ice concentration data for 2007 and 2008. You need to unzip them.
Steps:

1)  You are going to load each AMSR-E HDF file to ENVI. For example, to load the second file by selecting AMSR_E_L3_SeaIce12km_T08_20070201.hdf, then the following window will popup. There is a lot of information you can choose to open in each file. But for this lab, you should select “SI_12km_SH_ICECON_DAY” to be opened.  This means 12.5 km pixel in size for the southern hemisphere (Circumpolar Antarctic) sea ice concentration daily product.
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2) Now display it in ENVI (similar as below). By check the pixel values, you can find that the values change from 0 to 120. If you do a statistics, you will found many 0 (ocean), then values from 1 to 100 (sea ice concentration from 1% to 100%), then value 110 (missing data), and 120 (ice sheet or land). Our interest is the values from 1 to 100.
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3) Once you open all files in February 2007, you should stack them into one file. Then do the same for February 2008. 
4) What I need from you is to develop a table including the following statistics: mean sea ice concentration of each day, total sea ice covered area of each day,  sea ice covered area with ice concentration larger than 50% of each day, sea ice covered area with ice concentration larger than 80% of each day, sea ice covered area with ice concentration less than or equal to 20% of each day.
5) Plot those numbers in a daily time series basis. Analyze their changes within the month and between 2007 and 2008. And give necessary explanation and interpretation for the change. If you can compare those changes by showing the maps (spatial change), that will be even better. So we know which sector or area has the largest change or least change, you may provide an explanation for why?
6) Show the maps of minimum sea ice covered area (extent) for February 2007 and February 2008, to see if they have any spatial similarity or differences, and explain them.

7) Additional extra credits of 20 points: You can download February 2009 AMSR-E data and do similar analysis. If you can do this starts from 2002, I believe it will be a paper for publication. 
To download data:

http://nsidc.org/data/amsre/order.html click on “wist”
or

https://wist.echo.nasa.gov/api/
You need to select “AMSR-E” product from Cryosphere.
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