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JASON XIV:

Using Space Technology to Explore “From Shore to Sea”

In January 2003, Patrick Coronado, Senior Engineer at the Applied Information Sciences Branch at NASA’s Goddard Space Flight Center in Greenbelt, Md., will lead middle school students around the nation in remote sensing the Channel Islands off the coast of California. His efforts are part of the JASON XIV Project, “From Shore to Sea.” With the help of Coronado and cutting edge technology that NASA has developed and used, students will study ocean currents, sea surface temperature, chlorophyll concentrations and chlorophyll fluorescence concentrations surrounding the waters of Anacapa Island. The technology will also make the collected data available in real-time on NASA’s Earth Observatory web site at http://earthobservatory.nasa.gov/, where students may use NASA’s recently developed ICE (Image Composite Editor) tool to analyze and compare satellite and Unmanned Aerial Vehicle (UAV) plane data.

NASA will provide the following technology to carry out these tasks:

Terra and Aqua Satellites (w/MODIS instrument)

The technology: Terra, a satellite that was launched on December 18, 1999, crosses the equator daily between 10:30 a.m. and 10:45 a.m. It uses the instrument MODIS (Moderate-resolution Imaging Spectroradiometer) to measure and transmit visible and infrared wavelengths on Earth in the morning. Aqua, another satellite, was launched on May 4, 2002 and crosses the equator daily at 1:30 p.m., providing afternoon observations, also using MODIS. Both satellites take images of areas of the Earth that are, on average, 2,000 by 6,000 km as seen from a direct readout ground system.

How NASA uses it: The satellites are part of NASA’s Earth Observing System (EOS) missions. Terra collects data on more than 40 meteorological, biological and hydrological characteristics of the Earth. For example, it observes interactions between the atmosphere with lands, oceans and life. It also measures changes in land surface temperature and changes in snow and ice. Aqua primarily collects information about the Earth’s water cycle, such as evaporation from the oceans, precipitation and soil moisture. 
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How JASON XIV will use it: Terra and Aqua satellites, using MODIS, will collect radiometer information over the waters surrounding Anacapa Island. At the same time, Oregon State University, the leader in MODIS chlorophyll fluorescence research, will also collect this data. Scientists there will process the data to create chlorophyll fluorescence maps along with sea surface temperature and chlorophyll maps and send them to the Direct Readout Mobile Ground System (MGS) stationed at Santa Barbara, Calif., via the Internet. 

While waiting for the image products from Oregon State University, the MGS will also receive data from the satellites. Goddard-developed software at the MGS will take the data and form a real-time MODIS image of the area that will allow students to differentiate between ocean, land and cloud cover and identify shallow water coral reef. 

For more information visit: 

http://aqua.nasa.gov/ (for info about Aqua)
http://terra.nasa.gov/ (for info about Terra) 
http://modis.gsfc.nasa.gov/
 (for info about MODIS)

http://eospso.gsfc.nasa.gov/ (for info about EOS)

Unmanned Aerial Vehicle (UAV) Planes

The technology: These electric (hand-launched) and gas-powered planes are controlled with a remote control or a computer-based navigation system. They weigh 10-20 pounds with a wingspan of 8-11 feet and can fly up to 40 mph for 30 to 120 minutes. They serve as vehicles for remote sensing instruments (instruments that collect data from afar rather than through direct contact).

How NASA uses it: This is a new field for NASA and has most recently performed remote sensing missions like agricultural monitoring.

How JASON XIV will use it: Students will use at least five UAV planes. Each plane will be equipped with a color video camera to get a normal view of the area and to look at kelp beds, thermal imagers to identify ocean currents and microspectrometers to generate chlorophyll profile data. Based on this information in the form of color-coded maps, direct measurements of ocean temperatures and observable environmental conditions, students will gain a better understanding of how the forces of nature affect biomass, such as phytoplankton and life activity in the area. The students on-site at the Channel Islands will be responsible for planning flight missions, including plane and instrument selection, flight navigation plans (latitude and longitude routing), preflight checks and flight operations. The UAV planes will also carry RIPcom hardware that allows them to transfer information to the Island, the Internet and to the Direct Readout Mobile Ground System (MGS) stationed at Santa Barbara. 
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Direct Readout Mobile Ground System (MGS)

The technology: Using different software programs, the Direct Readout Mobile Ground System (MGS) is responsible for collecting transmitted data and converting it to information that computers can understand. The newly formatted data is then re-transmitted through the MGS to other computers, the Internet, etc.

How NASA uses it: NASA’s Earth Observing System (EOS) missions and the NPOESS Preparatory Project (NPP) currently use MGS technology to receive and re-transmit information from MODIS on Terra and Aqua satellites. NASA also uses it to verify transmission compatibility and data integrity of direct broadcast data received from the satellites.

How JASON XIV will use it: The MGS will be stationed in Santa Barbara and will house all of the technology necessary to receive and translate real-time data from the satellites and UAV planes. Using particular software, the information may then be displayed on a monitor for on-site students, put on the Internet and also broadcast to participating JASON students around the country. This software includes Real-Time Software Telemetry Processing Algorithms (RT-STPS), Simulcast and NEpster. Oregon State University scientists will also relay processed MODIS data to the MGS.

For more information visit: http://directreadout.gsfc.nasa.gov/projects/uav/uav_ground_station.htm (for info about MGS) 

http://jointmission.gsfc.nasa.gov/ (for info about NPP) 

http://eospso.gsfc.nasa.gov/ (for info about EOS)

Multi-Mission Scheduler (MMS)

The technology: Rather than a computer specialist doing so manually, this software automatically configures all other software and hardware. In addition, it schedules the ground system to acquire data from any satellite.

How NASA uses it: The MMS configures all hardware and software for receiving information from NASA’s Terra, Aqua and Earth Observing-1 (EO-1) satellites. It also automatically schedules the ground system to receive data from these satellites. 

How JASON XIV will use it: The software will be at the Direct Readout Mobile Ground System (MGS) at Santa Barbara. There it will configure and control when the receivers, down converters and antenna should prepare to receive data from Terra and Aqua satellites. The MMS will also configure and control the MGS software such as Real-Time Software Telemetry Processing Algorithms (RT-STPS) and Simulcast that will make the data available for broadcasting and to the students in real-time. 
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For more information visit: 

http://directreadout.gsfc.nasa.gov/ (for info about the software used at the MMS)

Real-Time Software Telemetry Processing System (RT-STPS)

The technology: This software formats data into information that a computer can understand in real-time. It provides Level 0 data for all instruments, or data that has been error corrected, separated by instrument and reformatted to an Earth Observing System (EOS) standard.

How NASA uses it: RT-STPS processes data through Level 0 from MODIS on Terra and all instruments on Aqua satellite. Level 0 data is the standard format for data used by NASA’s EOS missions.

How JASON XIV will use it: RT-STPS will extract MODIS image data from both Terra and Aqua satellites in real-time. It will then relay the data to Simulcast so students can immediately see the results at the MGS. They will then be able to draw preliminary conclusions about life in the area.

For more information visit: 

http://directreadout.gsfc.nasa.gov/projects/rt-stps/stps.htm (for info about RT-STPS) 

http://eospso.gsfc.nasa.gov/ (for info about EOS)

Simulcast Technology

The technology: Simulcast technology streams real-time Terra and Aqua data to users via the Internet.

How NASA uses it: Simulcast technology streams real-time data from MODIS on Terra and Aqua satellites to the Mission Operation’s Center (MOC) for real-time quality control of the instrument data.

How JASON XIV will use it: Via the Internet, Simulcast technology will make real-time viewing of the Level 0 data from Terra and Aqua satellites at the Direct Readout Mobile Ground System (MGS) in the form of an image. The image will allow students to differentiate between ocean, land and cloud cover and identify shallow water coral reef. In addition, it will stream data to participating JASON students around the country that have the appropriate Simulcast technology connection.

For more information visit: 

http://directreadout.gsfc.nasa.gov/projects/simulcasting/simulcasting.htm (for info about simulcasting technology)

-more-

-5-

NEpster Distribution System

The technology: NEpster Distribution System software provides real-time access to remote sensing broadcast data provided by remote sensors like satellites and airplanes via a web browser on the Internet. NEpster is fashioned after the music file sharing system, Napster. Remote sensing data is shared among users worldwide soon after acquisition. NEpster provides searching capabilities for Level 0 and Level 1 data files as well as image products (Level-2) that others around the world may have created.  

How NASA uses it: Presently NEpster is NASA’s way of allowing people worldwide to access Direct Broadcast images and data from MODIS on Terra and Aqua satellites as soon as it is acquired at any time of day or night. 

How JASON XIV will use it: After doing research with handheld instruments, students will compare their results to data gathered by the satellites and Unmanned Aerial Vehicle (UAV) planes. All of the data (Level 0 and Level 1), image products, graphics and conclusions will be available on the Internet via NEpster. This data includes information about the surface temperature, chlorophyll concentrations and chlorophyll fluorescence concentrations in the area surrounding Anacapa Island. Information from the Landsat 7 satellite about Kelp Beds and vegetation will also be available. 

For more information visit: 

http://directreadout.gsfc.nasa.gov/projects/nepster/nepster.htm (for info about NEpster)

http://landsat.gsfc.nasa.gov (for info about the Landsat 7 satellite)

Microspectrometers

The technology: Microspectrometers are tools that determine chemical compounds by collecting colored spectral signals. The absorption and emission lines that appear on the graph are unique to each element, thus indicating the composition of water, land, etc.

How NASA uses it: Microspectrometers are part of NASA’s MODIS and SeaWiFS ground truth support instruments, both of which monitor oceanic sea life activity and changes.  

How JASON XIV will use it: Each Unmanned Aerial Vehicle (UAV) plane will have a mircrospectrometer to generate data about chlorophyll concentrations surrounding Anacapa Island. Though these microspectrometers will not create actual images of the area, they will provide colored profiles showing absorption and emission lines. Once this data has been retrieved at the Direct Readout Mobile Ground System (MGS), it will appear on a monitor for the on-site students to analyze. 
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The students will be able to determine the amount of life in the area, such as phytoplankton, and get an idea of other sea life that may be living there. With the assistance of NEpster, the information will also be available to JASON Project students across the country. Students will be able to compare UAV plane data chlorophyll profiles with SeaWiFs as well as Terra and Aqua Modis data.

For more information visit: 

http://seawifs.gsfc.nasa.gov/SEAWIFS.html (info about SeaWiFS), 
http://modis.gsfc.nasa.gov/
 (for info about MODIS)

RIPcom System

The technology: This hardware allows data to be transferred from an instrument (like a thermal imager or video camera) to a ground-based antenna.

How NASA uses it: NASA has not previously used RIPcom.

How JASON XIV will use it: RIPcom hardware allows the Unmanned Aerial Vehicle (UAV) planes to send data from the thermal imager and color video camera to the antenna at the Direct Readout Mobile Ground System (MGS). Using the video camera aboard the UAV planes, students will be able to look for kelp beds and to see a normal view of the area they are studying. Further, RIPcom will allow students on-site and across the nation to access information on the Internet about the status of the UAV planes, such as their longitude, latitude and speed.

The NEpster, RIPcom, and certain UAV technologies were developed under the
sponsorship of the NASA Earth Science Technology Office. The Earth Science
Technology Office (ESTO) was established to fund technologies which will
reduce risk and enable a broad range of future Earth Science measurements
across all Earth Science areas.  

For more information visit:
http://esto.nasa.gov/ 
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