Lab 8  2/26/2009, due 3/19/2009 before the class.

Remote Sensing in Hydrology, Spring 2009

Name:
Using MODIS LST to examine the urban heat island
Purpose: The purpose of this lab is to learn how to order, download, process, and analyze MODIS LST products and to use them to examine the urban heat island phenomena for any one of the four cities: Houston, Dallas-Fort Worth, San Antonio, El Paso.

Preparation:

Download the 8-day MODIS LST products from the Oak Ridge National Labs DAAC: 

http://daac.ornl.gov/cgi-bin/MODIS/GLBVIZ_1_Glb/modis_subset_order_global_col5.pl
Step 1. Enter approximate center latitude / longitude of your selected city as your area of interest. Click Continue.
Step 2. Select MOD11A2 Land Surface Temperature and Emissivity (Terra). Enter 100 kilometers above/below and left/right of the center location. Click Continue.
Step 3. Select starting and ending dates for any period of time (after 2002 is suggested), but at least using one year of data (you will have 46 data for each year) to see when the heat island appears and disappears. Select “Generate GeoTIFF and Reproject to Geographic Lat/long”, and enter your e-mail address. Click Continue.

Step 4. Verify the parameters and extent of your order. Click Create Subset.

Step 5. Repeat the steps 2-4, by entering your order, selecting MYD11A2 Land Surface Temperature and Emissivity (Aqua). 

Step 6. When you receive the e-mail that your order is ready, click on the link. Examine the information that the tool provides. download the GIS data in GeoTIFF format.

Step 7. Open them into ENVI, and stack them in ENVI into four image files: all Terra day data into one image file, all Terra night data into one image file, all Aqua day data into one image file, and all Aqua night data into one image file.  (note: before you stack them, you need to check all of them individually and make sure no big holes there due to cloud mask). Replace small holes using the Replace Bad Values in ENVI after stacking them.
Step 8. For each of the four image files, convert the digital numbers of pixel values to temperature (Kelvin) using band math, by multiplying by a scale factor of 0.02.
Step 9. You need to working on ArcGIS now to find the road layers of your selected city and create four polygons. For example, if your city is San Antonio, here are the four polygons you should build: downtown (including the highways surrounding downtown), between loop 410 (including the 410 highway) and downtown, between 1604 (including 1604 highway) and loop 410, outside 1604. If there are big lakes within the polygon area, you should exclude them (question: explain why you need to remove the water bodies in your calculation?). Save those four polygons as four shapefiles.
Step 10. Open the shapefiles in ENVI, and convert them to ROIs, each polygon for one ROI. 

Step 11. do statistic based on each of the four temperature files created in step 8, for each of the ROIs. Then you should get temperature profiles similar as below, though you might have only one year of data:


[image: image1]
Step 12. you can either export those profile data as ASCII text file and analyze them in EXCEL (recommended), or directly analyze them here in ENVI. 

Step 13. Analyze data and report your results. 

give your statistics and numbers in one table or several tables. For example, heat island first appear date; and disappear date; maximum, minimum, mean, median temperature in each of the four times (10:30 am, 1:30 pm, 10:30 pm, 1:30 am); during the heat island period, what are the temperature difference from downtown outwards; which period has the biggest heat island? Which temperature of the four is the best to study the heat island; etc.  I am opening for any ideas on how to better analyze the data and to present the data.  Any creative way in doing this will be awarded with extra credits.
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