
From Earth Observations to Earth Action: Satellite Applications for 
Biodiversity Conservation 

#WCC_9634 
Sunday, September 4th: 14:30-19:00 

IUCN World Conservation Congress 2016 
 

 1 

MODIS NDVI Time Series 
 

 
Objectives: 

• Learn to visualize NDVI images and graph time series NDVI data for a 
selected area 

• Learn to compare the annual NDVI trend for a selected area with the long-
term average 

 
There are two parts to this exercise: 

1. Visualize and graph an NDVI time series 
2. Create and download an NDVI anomaly map using two different web tools 

 
Part 1: NDVI Time Series 
 
This exercise uses a web-based tool from the Global Agriculture Monitoring 
(GLAM) project to derive MODIS NDVI images and to graph the data for any 
given year. Graphing annual NDVI time series enables you to look at peak green 
up/green down times for the year. This website also enables you to compare the 
annual NDVI trend with the long-term average (NDVI Anomalies). 
 

• Go to: http://pekko.geog.umd.edu/usda/test/ 
 
Select your region of interest by clicking on the globe, or you select from the list 
located at the bottom left of the webpage. 
 

• Using the dropdown menu, Select Africa, East 1 
 
The information at the top of the NDVI viewer includes: 
 

• Select Region – The region that you selected, which you can change 
• Product Type – MOD44/MYD44 is the 16-day NDVI composite and the 

MOD09/MYD09 is the 8-day composite. We will leave the MOD44/MYD44 
product selected.  

• Data source – You can select data from the Terra or Aqua satellites or 
both. We will leave the Terra satellite selected. 

• Use FAS NRT? – This is the Foreign Agricultural Service Near Real-Time 
data. We will leave this option selected.  

 

http://pekko.geog.umd.edu/usda/test/
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The first image you see on the top is the most current NDVI image for the region. 
On the right within the purple box, you can see the image dates, which you can 
select and change. You can download the NDVI imagery for each region by 
clicking on Go to Data Access App or Go to Data Delivery Directory in the 
upper right. 
 

• Click on 2015-Aug-13 to Aug-28 to see the NDVI image for that time. 
• To view a jpg of the image, click on View, right next to the words 

Regional Image at the top of the image. This will bring up the image on a 
separate web page.  

 
Below the image you can see options of mapping NDVI or NDWI or View (621). 
NDWI is another vegetation index called the Normalized Difference Wetness 
Index. The View (621) shows the area in pseudocolor.  
 

• Make sure the NDVI is clicked on for both Image and Graph. 
 
Below the mapping options you will see the color legend for the map. The values 
range from 0 (no vegetation) to 1.00 (dense vegetation). The yellow and brown 
colors represent low NDVI values, and the green colors represent higher NDVI 
values. 
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As you continue to scroll down, on the left you will see several ways to mask or 
edit the image. 
 

• Image type – There are many different types of images available. Click on 
the ? to see the different types. Right now leave it on Current Image. 

• Water and Crop Masks – You can select different types of masks for both 
the visual image and the graphs below. By masking out water and/or 
crops, they will not be included in the processing. Leave the water mask 
as Standard (MOD12), and the crop mask as None. 

• Greeness Threshold – This allows you to eliminate all NDVI values 
below 0.125. Leave the greenness threshold off. 

• Palette – You can select the color palette that you like. Leave the palette 
as Color (USDA) 

• Click Type – This shows you what will be highlighted when you click on 
the regional image. This is used to select a detail image. Leave click type 
as Box. 

 
On the right hand side, Polygon Options allows you to draw, label and zoom 
into particular areas. First we will zoom in and get NDVI information for a 
particular country. 
 

• To the right of Country, make sure Draw? is clicked on and Zoom To 
Ethiopia. 

 
You will notice that the Regional Image (at the top) now has a red box around 
Ethiopia. If you scroll down to the Detail Image below the Regional Image, you 
will see the NDVI image for Ethiopia. It tends to be a very large image so you 
need to scroll around to see the entire image. Alternatively, you can click on 
View next to Detail Image to see the whole image as a jpeg on a separate web 
page.  
 

• Scroll all the way to the right so you can see the MODIS NDVI (Terra) 
(MOD44 16-day) Graph. You will notice two lines on the graph. One is the 
Mean (2000-2016) NDVI, in purple, and the other is the Current Year 
(2015-16) NDVI, in red.  
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On this graph you can see the peak NDVI values for the 2014 year compared to 
the long-term mean. You can also see where the 2014 NDVI deviated from the 
long term mean. 
 

• Scroll down until you see Detail Box/Point and Selected Polygon.  
 
You can change the year of the NDVI series that you would like to view in the 
graph by clicking a different year below Selected Polygon. 
 

• Click on Year 2012 under Selected Polygon and then click Update 
Graphs (below the tables). You can also check “Automatic Update?” on 
if you would like to look at several different years. 

• Scroll back to the left and down below the Detail Image until you see the 
graph “MODIS NDVI (Terra) (MOD44 16-day) Histogram: Ethiopia”. 
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This is the histogram of NDVI values for the year you have selected in the Detail 
Image graph. This graph compares the 2012 NDVI values to the long-term 
mean. You can see there is a higher percentage of lower NDVI values and a 
lower percentage of higher NDVI values in 2012 when compared to the long-term 
mean.  
 
In the Detail Image area you can select a point or a box of various sizes to get 
more detailed NDVI information for a particular area.  
 

• Scroll up to just above the Histogram.  
• Next to Click Type, select Box 30km in your Detail Image.  
• Now click somewhere in your Detail Image of Ethiopia. Once you do that, 

a red box will appear on your image and the Time Series graph will 
update. Note that you are still displaying Year 2012 that you specified 
previously. You can change the date to look at other NDVI time series for 
that box.  
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Part 2: NDVI Anomalies (Web Tool 1) 
 

There are two web tools you can use to get NDVI anomalies: 
• http://pekko.geog.umd.edu/usda/test/  
• http://glam1.gsfc.nasa.gov 
 

Part 2A: NDVI Anomalies – Web Tool 1 
 
We will stay on the same website that we used for the NDVI time series. 
 

• Go to http://pekko.geog.umd.edu/usda/test/  
• Make sure you have selected Africa, East 1.  
• Scroll to the top of the page so you can see the Regional Image for 

Africa, East 1.  
• Select 2015-Sep-30 to Oct-15 in the Regional Image Date Select box. 
• Scroll down to just below the legend.  
• Next to Image Type, select Anomaly Image (vs. All Years Mean) 
• Click Update Image 

 

 
 

You will see the Anomaly image appear, with an associated legend below it. The 
yellow to red colors indicate NDVI values for the specified year are less than the 

http://pekko.geog.umd.edu/usda/test/
http://glam1.gsfc.nasa.gov/
http://pekko.geog.umd.edu/usda/test/
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long term mean. Green colors indicate NDVI values for the specified year are 
greater than the long term mean. 
 
You can download the anomaly images by clicking on Go to Data Delivery 
Directory on the top right of the web page. 
 

• Click on Go to Data Delivery Directory 
 

 
 

The data directory looks like this. Click on africa_east1. You will see a directory 
of dates. 
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The format of the dates is Year then Julian Day. For example 2000049 means 
Year 2000, Julian day 049. The Julian Day Calendar can be found at the end of 
this exercise. If you look on the calendar, Julian day 049 in the year 2000 is 
February 18, 2000. The date we were just looking at was September 30, 2015, 
which is Julian date 273. So scroll down and select the date 2015273 in this 
directory.  
 

 
In this directory you will see the anomaly images in both .jpg and .tif formats. The 
.jpg images are just thumbnail pictures, while the .tif images are the data that can 
be opened in QGIS or other GIS software. The text files contain the coordinate 
information for the images.  
 

• To put the image into QGIS, right click on the 
africa_east2015273_MOD44CO_250m_anomaly.tif image.  

• Select Save link as….and save it to a folder on your computer.  
• Open QGIS and use the Add Raster Layer tool to add the image to the 

QGIS display. 
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Part 2B: NDVI Anomalies – Web Tool 2 
 

• Go to http://glam1.gsfc.nasa.gov/ 
 
This web tool also enables you to display NDVI and NDVI anomaly images. We 
will display an anomaly image in this exercise. 
 

• Under Select Layers, choose: 
o Satellite: Terra 
o Layer: NDVI Anomaly (%) 
o Year: 2015 
o Start DOY: MM/DD Range: 273: 09/30 – 10/07 (the same date as 

we used in the exercise above) 
• Leave the remaining selections the same. 

 
In this image you can see the NDVI Anomaly for the world. The legend on the 
right indicates the anomalies in terms of percentages. The yellow to red colors 
represent below normal NDVI values and the green values represent above 
normal NDVI values. You can also zoom in to a specific area to get more 
information. 
 

• Zoom in to Eastern Africa by using the zoom tools at the top of the page. 
 
You can get NDVI time series information about a specific country by selecting a 
polygon and submitting a query.  

• Select Ethiopia by first clicking on the Select Shape key  at the top of 
the page and then clicking somewhere in Ethiopia on the image.  

• On the left panel under Query DB, you will see Dataset: NDVI and 
Selected Id’s: 28496. Click Submit. 

 
A web page will appear showing Plot 1. IPAD time series for the current year 
compared to the mean. You can change the year on the right hand side. 
 

• Click on 2014 and click Update. 
 

http://glam1.gsfc.nasa.gov/
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In this graph you can see that the NDVI values in 2014 were lower in July and 
August than 2015 and the long term mean. You can also download the data in 
.csv format by clicking on Download CSV Table at the top of the page, or 
download the graph in a .png format by clicking on the Download Plot 1 to the top 
right of the graph. 
 

• Scroll down to see more graphs.  
 
Plot 2. Continuous Time Series: Time Series of Terra MODIS NDVI 8-day 
shows the comparison of the NDVI mean for 2000-2016 compared to the 8-day 
NDVI values. The graph below it shows negative and positive NDVI anomalies 
for the same dates. 
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Plot 3. Interactive Time Series: Time Series of TERRA NDVI 8-day is an 

interactive graph where you can specify whether you can view different time 
periods. 
 

• Click on Years: 2015 on the right 
• Click on Zoom: 3m above the graph. The graph will zoom to October, 

November and December. 
• Click on Zoom: 6m above the graph. The graph will zoom to July through 

December. 
• You can specify the time period using the slider bar below the graph. 
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These websites provide approachable, user-friendly data and figures that can be 
used to compare NDVI values and anomalies.  


