
Eyes in the Sky  
Satellites can help find and track algal blooms in the ocean 
 
 Artificial satellites can be used for many purposes, including: Scientific research—used to 
map sea surface temperatures 

• Weather—provides ongoing weather data 
• Communications—used to track the satellite system 
• Navigation—the Global Positioning System (GPS) 
• Earth observation—used to map surface features such as land use 
• Military—provides secure communications for the military 

Information from (http://www.discoveryeducation.com/teachers/free-lesson-plans/reading-satellite-
images.cfm) 
 
To better understand many of the Earth’s processes, it is important to have long term data 
sets from around the world. One way to collect the data is through the use of satellites.  
 
 
Terra is a NASA satellite that was launched into 
space in 1999 and started collecting information in 
2000. It will be collecting data for 15 years.  The 
Terra satellite collects information in the morning. 
There is a partner satellite called the Aqua that 
collects information in the afternoon. Both satellites 
travel north to south across the equator. The 
satellites view the Earth’s entire surface every 1 to 
2 days. Attached to the satellite is an instrument 
called a Moderate Resolution Imaging 
Spectroradiometer or MODIS. The MODIS uses 
wavelengths and rotating mirrors to collect data. 
Details about the MODIS can be found at: 
http://modis.gsfc.nasa.gov/about/specifications.php 
 
Scientists choose which of the 36 wavelengths collect the best information to create the 
best images. Math formulas or algorithms are created to take the raw data and turn it into 
useful images. 
 
A picture of the Terra satellite can be found at: 
 
http://terra.nasa.gov/ 
 
 
http://modis.gsfc.nasa.gov/about/ 
 
 
http://spg.ucsd.edu/Satellite_Projects/Various_HABs/Satellite_detection_of_HABs.htm 
 



Vocabulary words related to satellites include 
(http://www.discoveryeducation.com/teachers/free-lesson-plans/reading-satellite-
images.cfm) 

• wavelength 
• remote sensing 
• polar orbit 
• orbital period 
• infrared 
• geosychronous 
• equatorial 

Classroom experiments related to satellites can be found at:  
http://octopus.gma.org/surfing/satellites/index.html 

What type of data do satellites collect? 

            Satellites collect data from all around the world.  When a scientific satellite is 
located over an ocean, it can observe the color of seawater.  Seawater changes color 
depending on how much algae is living in it— just like in a pond or a fish tank, algae make 
the seawater green.  

            This green color comes from chlorophyll-a, which is a green pigment used during 
photosynthesis.  Any organism that photosynthesizes must have chlorophyll-a to live.  
Almost all algae species do photosynthesis, so chlorophyll-a is found where algae are 
living.  This means that where algae are very abundant, chlorophyll-a concentrations are 
high, and the ocean is very green!  

When satellites record the color of the ocean, scientists must apply a formula in 
order to figure out how much chlorophyll-a is in the seawater.  Using the chlorophyll-a 
calculation, scientists then use a second formula to estimate how much algae is growing in 
that area. 

 How is this data used to study harmful algal blooms? 

            Sometimes, when algae are very abundant, they can create harmful algal blooms 
(HABs).  Therefore, scientists want to know how much algae is growing in order to predict 
when and where HABs will occur.  There are many ways to measure the amount of algae 
growing in an area, but satellites are powerful because they can collect so much data over 
a large area— and do it very quickly.  One satellite can observe every square kilometer (or 
every 0.36 square mile) of all the oceans in only two days!  This means that tremendous 
amounts of ocean color data are available for scientists to study.   

            Scientists first determine how much algae is growing in a certain area, and then 
decide if the concentration of algae might be at a dangerous level.  If the levels are 
dangerous, scientists will tell the public and local government.  Then, people can be 
cautious about swimming in local waters and eating local fish and shellfish. 



  

Questions to think about: 

1.  Another way of measuring algae concentrations is by going out on a boat, and 
collecting water samples.  Why might this method be better than satellite measurements of 
ocean color?  Why might it be worse? 

2.   In some places, mud is present in seawater.  Why might this make it difficult for 
scientists to estimate algae concentrations? 
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