
Time series analysis 
using MODIS subsets



NASA’s Oak Ridge National Laboratory has developed a web-based 
application MODIS Land Product Subsets. This application generates 
time series of MODIS Land Products for user-specified limited-area 
sites. Output files contain pixel values of MODIS land products in text 
format and in GeoTIFF format. Data visualizations (time series plots and 
grids showing single composite periods) are available. 

On the web:  

https://modis.ornl.gov/data.html

click “Global Subset Tool” 
to begin



MODIS Land Product Subsets Features

- 14 MODIS land surface products derived from MODIS Terra and Aqua including

- NDVI (Normalized Difference Vegetation Index) 

- EVI (Enhanced Vegetation Index) 

- Surface Temperature, 

- Leaf Area index, etc.

- Time range covered: Feb 2000 to now

- Land products are available at 16-days time interval

- The best observation (taken at the “clearest” sky) is retained

- Order data in four easy steps



Steps to order data
1. Select location 

Click  and drag the balloon 
to select location 

Zoom in and out the map 

Or enter latitude and 
longitude of the center pixel









Link to a web page containing generated datasets and charts will 
arrive in an email.
Typical waiting time is 5-6 hours.



Some time later you should receive an e-mail

Click on the link 
provided



Land Product Subsets Output

1. Output information and access to ASCII data 

Download ASCII 
data



Land Product Subsets Output

1. Output information and access to ASCII data 

Visualize maps for 
individual dates



Land Product Subsets Output

2. Plots of times series 

Select smaller time 
interval to plot the data



Land Product Subsets Output

3. Information on the region selected and other statistics

Land cover statistics for 
the area

Phenology data for the 
area

Various statistical plots



At Home

Get familiar with the application:   https://modis.ornl.gov/data.html

Practice 

- Selecting the region

- Selecting the parameter

- Ordering datasets

- Getting the output

- Examining the time series

- Examining other outputs (e.g., statistics) 

- Determining the typical time your request is executed

- Check typical NDVI values for geographical locations you 
are familiar with  



Assignment III
Examining vegetation phenology in different climate zones using 

NDVI time series generated with MODIS Subsets application

The Normalized Difference Vegetation Index (NDVI) is one of the principle 
remote-sensing-based indicators of the Earth’s surface vegetation cover type 
and state. Considerable information on the vegetation cover phenology can be 
obtained from the analysis of the seasonal change of NDVI

In this assignment, you will examine seasonal change of NDVI for 
different land surface cover types and different types of vegetation 
cover. The goal is to understand some basic concepts in the time series 
analysis, derive seasonal profiles of NDVI for various land cover types 
and derive and examine some phenology metrics for various vegetation 
covers. Time series of NDVI values will be obtained with the ORNL DAAC 
MODIS Subset application.



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

Assignment:

In this lab you are going to extract annual time series profiles of at least two 
distinct natural land cover types. Each one year time series consists of 23 
MODIS NDVI data, at 16-days composite interval and at 250 spatial resolution. 
Some data in the time series in high latitudes may be missing due to 
unavailability of day-time observations during certain period of the year (polar 
night conditions).  

This data will be used to generate seasonal profiles of NDVI and estimate a 
number of vegetation phenology metrics. You will examine the metrics from 
different sites and compared them to understand the links of these metrics to 
the properties of particular vegetation cover types. 



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

Assignment (cont’d)

Examples of natural land cover sites:
62.49079N 104.48500E : Boreal forest, North-eastern Siberia
12.62801N     3.45696E: Savannah, Africa
55.98229N   32.95920E: Mixed forest, Europe midlatitude
73.24534N   98.33952E: Tundra
You are more than welcome to select your own site including India. However 
you should avoid heavily cultivated area and focus on natural land surface 
cover types



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

Procedure to extract MODIS subsets:

1. Go to https://modis.ornl.gov/data.html and click on “use Subset tool” link
2. Find site and place the balloon there. You can also specify the exact latitude 
and longitude of the location.
3. Choose MOD13Q1 product: Vegetation Indices
4. Set the number of kilometers encompassing the center location. The default 
value is 3 by 3 km. 
5. Select all dates (from year 2000 to year 2015)
6. Enter your email address.
7. Click “Review order and then click “Create subset on the next page
While waiting for the order to be processed repeat steps 2-7 for other sites you 
selected 



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

Data processing, analysis and reporting

I. Visualization of subset data:

1. In the email you receive click on the link to the datasets
2. NDVI and EVI time series will be displayed along with other information
3. Focus on NDVI only !
4. Check the time series and identify the year when NDVI time series were 
generally smooth with not many dropouts. 
5. Produce a graph of NDVI for the selected year and save it (you can use 
screen capture for that). Except of sites in the far north where NDVI retrievals 
are not available for some winter dates due to polar night you should have 23 
data points.
6. Also copy and save information on the land cover types within the site you 
selected: it is available in the last panel of the output web page. 
6. Click on the “download data” button in the table above the time series graph 
and get the file statistics_250m_16_days_NDVI.asc file in the ASCII format
7. Load the dataset to MS Excel and cut the portion of the data for the year 
you have selected. Use only mean values of NDVI in the further analysis.



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

II. Estimating Phenology Metrics
Select NDVI ASCII data for any one year. Import your yearly dataset into MS 

Excel and make a plot of the yearly time series. Using the plot estimate 
- Date of the beginning and the end of the growing season
- Length of the growing season
- Date of peak activity (corresponding to max NDVI) and peak NDVI value, 
- Cumulative (integrated) NDVI. Calculate it by summing NDVI values 
across the whole year. Disregard negative NDVI values if any. 

Repeat the procedure for all  selected sites. Assemble the results in a table

III. Examining Derived Phenology Metrics

Examine the metrics and answer the following questions:
1. Which sites have the highest and the lowest cumulative NDVI ? What this 

may tell about the vegetation cover type
2. Which sites exhibit the largest and the smallest seasonal variation. Why ?
3. Which site has the longest and the shortest growing season. Why ?
4. Does any site have two distinct NDVI peaks indicating double-cropping 

agriculture ?



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

IV. Reporting of the results
Generate a report as a PowerPoint presentation, 3 slides on each site and 1-2 

slides for analysis and conclusions

Materials on each site should include
• Brief characterization of the site (climate, vegetation cover type). Find a picture 

illustrating vegetation type that may be most inherent to the selected site and 
attach. You may also include a higher resolution image of the site from Google.

• Annual time series of NDVI (graph). Indicate on the graph the beginning, the 
end of the growing season, the length and the time of the maximum NDVI

• Table of the main phenology metrics (date of the beginning of the growing 
season, date of the end of the growing season, the length of the growing 
season, time of maximum NDVi and the value of maximum NDVI, Cumulative 
NDVI value.

Conclusions are expected to address
- Differences in the metrics you observed at selected sites
- Possible reasons for these differences 



Examining vegetation phenology in different climate zones using 
NDVI time series generated with MODIS Subsets application

V. Presentation

Reports will be presented orally on the next day. 
Plan to spend 2-3 min per site and for conclusions (10 min + 1-2 min 

answering questions)


