Lab 7  2/26/2009, due 3/5/2009 before the class.

Remote Sensing in Hydrology, Spring 2009

Name:
Estimating Soil Moisture Using Vegetation Indices

Purpose: The purpose of this lab is to learn how to order, download, process, and analyze MODIS vegetation indices and compare it with in-situ soil moisture data.

Preparation:

The Soil Climate Analysis Network website http://www.wcc.nrcs.usda.gov/scan/ maintains near real-time hourly data on soil moisture and climate to support natural resource assessment and conservation activities. The hourly data was processed into daily and then 16-day mean soil moisture in this file: RC2014_16day.xls. Download the file from here  \\129.115.25.240\XIE_misc\EES5093\Lab7 and save it in your Lab 7 directory. The file provides the soil moistures of 16-day average for the 5cm, 10cm, 20cm, 50cm, and 100cm below surface.
Download NDVI and EVI data for the Reese Center SCAN site 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 latitude / longitude: 33.61536/-102.03869 as your area of interest (Figure 1). Click Continue.
Step 2. Select MOD13Q1 Vegetation Indices (NDVI/EVI) as your product (Figure 2). Enter 3 kilometers above/below and left/right of the center location. Click Continue.
Step 3. Select starting and ending dates to match the soil moisture data (Figure 3). 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 (Figure 4). Click Create Subset.

Step 5. When you receive the e-mail that your order is ready, click on the link. Examine the information that the tool provides (Figure 5).
Step 6. Download Vegetation Indices statistical data. Show the change over time in a chart. Also download the GIS data in GeoTIFF format and show it in a map. Create a shape file of the Reese Center SCAN site and overlay the shapefile on top of the image.  Classify the map in GIS based on the NDVI values.
Step 7. Place another order for the same lat/lon, but this time enter 0 kilometers above/below and left/right of the center location. This will select the pixel containing the Reese Center SCAN site.

Step 8. Download the Vegetation Indices statistical data and compare it with VIs downloaded in Step 6. 

Questions

1. In Step 2, how many pixels are you selecting using the 3 kilometer buffer?

2. Based on Wang et al. (2007) and the lecture, how well will this 3 km x 3 km region represent the point where in-situ soil moisture probe is located?

3. What is the temporal and spatial resolution of the MODIS VIs?

4. Based on the 3km x 3km output, how homogenous or heterogeneous is the land cover in the study area?

5. What is the predominant land cover of the 3km x 3km area?
6. Compare NDVI and EVI using statistical analysis for both datasets (Step 2 or Step 7).
7. If only using NDVI, which datasets (Step 2 or Step 7) are better correlated with soil moisture at different depths? 
8. How does your NDVI-soil moisture correlation compare with the results in Wang et al. 2007?

9. Which depth has the highest correlation with NDVI, and why?

10. Which study site in Wang et al. (2007) is most like Reese Center?
11. Based on Wang et al. (2007), how might you modify the data in this lab to improve the results?

12. Look up the lat/lon in Google Earth. What do you see?
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Figure 1. Select area of interest using Lat/Lon.
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Figure 2. Select the MODIS product.
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Figure 3. Select starting and ending dates and GeoTIFF options.
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Figure 4. Confirm parameters and extent and place order.
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Figure 5. ORNL DAAC tool output.
