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AppEEARS Area CASE STUDY I – Monitoring National Parks: Using GeoJSON to obtain Remote Sensing Data-derived Environmental Descriptors
Material Written by Danielle Golon1 (dgolon@contractor.usgs.gov)
1 Innovate Inc., contractor to the USGS EROS Center Sioux Falls, South DakotaResearch Question: 
How can remote sensing data be used to observe and monitor wildfires in Glacier National Park, Montana, USA?
Goal:
Use AppEEARS to access remotely sensed data that can be used to observe conditions in Glacier National Park before, during, and after two large fires without downloading or processing the source data for the remote sensing datasets.
Data Needed:
Sensor / Mission
Product
Layer
Moderate Resolution Imaging Spectroradiometer (MODIS) 
Thermal Anomalies/Fire (MOD14A2.006)
[bookmark: _GoBack]1 km 8- Day Fire Mask 
Moderate Resolution Imaging Spectroradiometer (MODIS) 
Vegetation Indices (MOD13Q1.006)
250 m 16 Day NDVI

Software/Tools Needed:
AppEEARS: https://lpdaacsvc.cr.usgs.gov/appeears/
Estimated Time: 20 minutes


Instructions
Step 1: Download Data
Go to https://git.earthdata.nasa.gov/projects/LPDUR/repos/2020-agc-workshop/browse and download the AGC Use Case #1 package. The 2003_MajorFires_GlacierNP.geojson file contains two features, one for the Wedge Canyon Fire burn scar and another for the Robert Fire burn scar. 
Source Data: Burn scar data extracted from Combined MODIS Burned Area data using AppEEARS. 
Step 2: Extract Area Sample in AppEEARS
· Go to the AppEEARS homepage https://lpdaacsvc.cr.usgs.gov/appeears/ and sign-in using your NASA Earthdata Login. (If you do not have an account you can create one here: https://urs.earthdata.nasa.gov/)
· From the top panel, select “Extract”  “Area Sample”
· Start a new request
· Provide a name for your sample (AGC Use Case #1)
· Drag and drop in the “2003_MajorFires_GlacierNP.geojson” GeoJSON file.
· Set Start Date to 01-01-2003 and End Date to Today’s date.
· Ensure “Is Date Recurring” is unchecked.
· Under “Select the layers to include in the sample,” find the desired layers by searching for the data products (find products by typing in the product name in the search and selecting the appropriate data product) and selecting  the layers listed in the table below.

	Data Product
	Layer

	Thermal Anomalies/Fire (MOD14A2)
	Fire Mask

	Vegetation Indices (MOD13Q1.006)
	_250_m_16_days_NDVI



· Review the data product layers in the “Selected Layers” box that you have chosen and use the “−“ symbol to remove any unwanted layers if you accidentally added any.
· Under Output Options:
· Make sure the Output File Format is set to GeoTiff
· Select “Geographic” for the Projection.
· The mosaicked and clipped output files will be transformed to the Geographic CRS and output as GeoTIFFs. 
· Submit the request. Click on the “Explore” tab to view submission progress. 

Step 3: Reviewing Results in AppEEARS 
· The length of time for an AppEEARS request to process is dependent upon a number of factors including size of the request and server traffic. In the meantime, you can log-on to an AppEEARS Demo account to view the outputs for the above request:
· Go to https://urs.earthdata.nasa.gov and sign out of your personal account. Next, sign in using the username and password provided. From there, return to AppEEARS. 
· Username: AppEEARSTesting
· Password: NASApixels2017
· Open a new browser tab and navigate back to https://lpdaacsvc.cr.usgs.gov/appeears/ 
· Note: AppEEARS may try to automatically log you back in with your personal NASA Earthdata Login account. If this happens, please click on sign out while the page is loading. Then navigate back to AppEEARS and sign in with the AppEEARS Testing account.
· Once you are logged in, from the top panel, select “Explore” then click on “View the contents of the request” for “AGC Use Case #1”.

Step 4: Exploring Results of an Area Sample Request
There has been a fire in Glacier National Park almost every year of its existence, except for 1964. The summer of 2003 was the most significant fire season in the history of Glacier National Park with  ~136,000 acres burned, around 13% of the entire park. Two of the large fires, the Robert Fire (burned 57,570 acres) and the Wedge Canyon Complex (burned 53,315 acres), were both ignited in July. Let’s see if we can observe one of these fires using fire data and then see what the NDVI values were before, during, and after the time of that fire.
Stats
· Let’s view the Robert Fire (aid0001). 
· Select MOD14A2_006_FireMask from the Layer dropdown

 [image: ]
Figure 1 shows a stacked bar chart time series of Terra MODIS thermal anomalies and fire data

· Click on the magnifying glass and select 2003. Alternatively, you can click and drag to select the year 2003 on the timeline below. 
· The Robert Fire ignited on July 23, 2003. Further slide the timeline left and right to filter down to mid-June and late October 2003. 
· If you hover over the stacked bar chart time series, you will see that the Terra MODIS fire mask indicates 3 for water, 4 for cloud, 5 for land, and 7 - 9 for fire at various confidence levels. 
 [image: ] 
Figure 2 shows the stacked bar chart time series closer to the time period of the Robert Fire.

· Note that the data identified the fire on 7/20, as indicated by the green, red, and purple colors in the chart. During this time period 18% of the area was classified as having an active fire (Note: Remember, this is an 8-day composite of the data. While the fire did not start on the 20th, it did occur during this compositing period.) 
· You can see that by August 5, 2003—over 44% of this area was classified as having an active fire. 
· Now go back to the top and switch to the MOD13Q1_006__250m_16_days_NDVI layer. 
· You will now see a box and whisker plot time series describing the distribution of  NDVI values over the Robert Fire for each compositing period. 
· The fire product is an 8-day composited product, so we can see values in the park for an eight-day period each data granule. The NDVI layer is a 16-day composite, so we only have half as many observations as compared to the fire data.  We can see these values have a slight decrease in July and then a more dramatic decrease in August. In September and October the NDVI values level out more while slightly decreasing, which could be due to the fire or seasonality of the area.
· To see a larger sample of time, update the graph to show the year 2003 either by clicking on the magnifying glass or interacting with the timeline below. 
[image: ]Figure 3 shows a box plot time series of NDVI values for the year 2003. Note: The first composite of data in 2003 started in December of 2002.

· As we would expect, NDVI values increase in the summer but an initial observation is that there is a large drop that we would not normally expect to occur during early August. 
· Below this graph, you can find decoded quality information that relates to the data you are seeing above, displayed as a stacked bar chart time series. As you update the graph above, this graph will also update. 
· The quality information for this graph is based on the QA bits associated with the data. Again, hover over a color to see the decoded quality information for each value, giving you an indication of  the quality of the data. [image: ] 
Figure 4 shows the linked quality information for the NDVI data.

· Now scroll back up to the top graph and click on “Reset” to observe NDVI trends in the park over time. We can see prior to the fire the peak NDVI values during the summer were fairly high. The peak NDVI values for the years immediately proceeding the fire were much lower but as time progressed the area made some recovery, as visible in the NDVI trend, after the Robert Fire. 
[image: ] 
Figure 5 shows a box and whisker plot time series from 2003- 2020 over the area of the Robert Fire.

Hover over the box and whiskers to see the dates and values of the data to observe NDVI trends during the 2003 fire year and then the years after as the area recovered. (Note: There was another fire in this area in 2018, as identified by the fire layer, do you notice a change in NDVI?) 

Step 5: Downloading the Contents of an AppEEARS Request
· If you are satisfied with the initial exploration and would like to further download the data to investigate more, you have two options to download the data. You can either click on the arrow to the right of the request above the map when viewing the Area Sample, (see image below), or you can return to the Explore Tab and select “Download the contents of the request”. 
 [image: ] 
Figure 6 shows the location to download data while viewing the sample. 
Now you can see the list of files you can download within the request to further explore the data. 
[image: ] 
Figure 7 shows from the Download Area Sample Page in AppEEARS. 

· The files available for download include:
· metadata xml files 
· URLs for all the source data (granule list)
· A README markdown file
· A JSON file containing the request parameters, which you can share with your colleagues so they can repeat your request 
· Statistics for the layers and quality layers
· Lookup values for the quality layer values
· Mosaicked and clipped GeoTiffs for each data product and an associated quality file if available
· This concludes Use Case #1. Please feel free to download any of the data to explore the values via your favorite GIS or Spreadsheet program. 
· Note: Once the order has completed on your AppEEARS account the data will be available for 30 days. After 30 days you will need to resubmit your request. 
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Request: AGC Use Case #1 v
Start Date: 01-01-2003 End Date: 10-07-2020
Layers: _250m_16_days_NDVI (MOD13Q1.006) Shape: 2003_majorfires_glaciemp geojson
FireMask (MOD14A2.006) 2 feature(s)
File Format: GeoTiff Projection: Geographic
Request Id: b70cfec3-baga-4b2-946a-475ef25¢9chT
stats

Feature: 2id0001 v] @
Layer: MOD13Q1_006__250m_16_days NDVI v] @
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Request: AGC Use Case #1 >

Supporting Files

[B AGC-Use-Case-1-MOD13Q1-006-metadata xmi 1SO 19115 Metadata 2239KB

[B AGC-Use-Case-1-MOD14A2-006-metadata xmi 1SO 19115 Metadata 224K8

[ AGC-Use-Case-1-granule-list txt URLS for all source data used in the extraction 135.4KB

[ README md Instructions and detalls about the request 2248K8

[ AGC-Use-Case-1-request json JSON file which can be used to create a new request 1691KB

[® MOD13Q1-006-250m-16-days-VI-Quality-Statistics-QA csv Statistics for quality layers 496.21KB

[® MOD13Q1-006-250m-16-days-VI-Quality-lookup.csv Lookup values for the quallty bits 544K8

[® MOoD13Q1-006-Statistics csv Statistics for layers 14678 KB

[® MOD14A2-006-FireMask-Statistics.csv Statistics for layers 95.95KB

[® MOD14A2-006-QA-Statistics-QA csv Statistics for quality layers 91.29KB

[ MOD14A2-006-QA-lookup.csv Lookup values for the quallty bits 1218
Select: All | None 0 Selected Q Download ~
N v

Name size

[} MOD13Q1.005_250m_16_days_NDVI_doy2002353_aid0001.tf 881K8

[} MOD13Q1.005_250m_16_days_NDVI_doy2002353_aid0002.tf 6928

[} MOD13Q1.005_250m_16_days_NDVI_doy2003001_aid0001.tf 87k8

[} MOD13Q1.005_250m_16_days_NDVI_doy2003001_aid0002.tf 704K8

Y MOD13Q1.006 250m 16 davs NDVI dov2003017 aid0001 tif 866 KB
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