
Arising from headwaters around Mount Robson in the Rocky Mountains, the Fraser River starts as a fast-
moving stream. The river angles northward around the Columbia Mountains, picking up so much sediment 
that it appears brown by the time it reaches Quesnel. Near the coast, the river flows over flatter terrain, so it 
slows down and spreads out. On the final leg of its journey, the Fraser travels along the southern fringe of 
Vancouver. 

The Thematic Mapper on the Landsat 5 satellite captured this image of Vancouver on September 7, 2011. 
Flowing through braided channels, the Fraser River meanders toward the sea, emptying through multiple 
outlets. 

The river’s abundant sediment forms a distinct plume west of Vancouver, extending across the Strait of 
Georgia to the eastern shore of Valdes Island. In fact, the Fraser River carries an estimated 20 million metric 
tons of sediment to the Pacific Ocean each year. Some of it drops out of the water before reaching the ocean, 
and this steady delivery has contributed to the landscape of Vancouver. 

The muddy surface of the river often hides the complex, turbulent activity below. The mouth of the Fraser 
River is an estuary—a place where freshwater from rivers mixes with salt water from the ocean. But this 
estuary differs from some others in North America. In the San Francisco Bay, the Chesapeake Bay, and the 
mouth of the Hudson River, the mixing of salt and fresh water extends over miles. Near Vancouver, the 
mixing occurs along an abrupt front spanning just tens of meters. Although the swirling water and thick 
sediment can confuse salmon, the mixing also expels stagnant water and pollution and draws in oxygen. 

A salmon-rich river draining into a seafood-rich ocean likely played a role in human settlement along the 
Fraser. Artifacts in this region suggest that human occupation may have started as long as 16,000 years ago. 
Unlike many other rivers, the Fraser has not been dammed. But it faces an indirect threat from pine beetle 
infestation;the subsequent removal of trees may warm the river water, making it inhospitable to the fish. 
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International Coordinated Weather Satellite Programs 

The Environmental Observation Satellite network includes five operational near-polar-
orbiting satellites and six operational geostationary environmental observation satellites as 
well as several Research and Development satellites (See WMO's Space Programme for 
current information). Polar orbiting and geostationary satellites are normally equipped with 
visible and infra-red imagers and sounders, from which many meteorological parameters 
are derived. Several of the polar-orbiting satellites are equipped with sounders instruments 
that can provide vertical profiles of temperature and humidity in cloud free areas. 
Geostationary satellites are used to measure wind velocity in the tropics by tracking clouds 
and water vapor.  

Satellite sensors, communications and data assimilation techniques are evolving steadily so 
that better use is being made of the vast amount of satellite data. Improvements in 
numerical modeling in particular, have made it possible to develop increasingly 
sophisticated methods of deriving the temperature and humidity information directly from 
the satellite radiances. Research and Development (R&D) satellites comprise the newest 
constellation in the space-based component of the Global Observational System (GOS). 
R&D missions provide valuable data for operational use as well as for many WMO 
supported programmes. Instruments on R&D missions either provide data not normally 
observed from operational meteorological satellites or improvements to current 
operational systems.  

 

http://www.wmo.int/web/sat/satsun.html
http://www.wmo.int/web/sat/satsun.html


International Program Cooperation 
 
In the 1980s, NOAA needed to balance the high cost of space systems and the growing need 
to provide a complete and accurate description of the atmosphere at regular intervals as 
inputs to numerical weather prediction and climate monitoring support systems. This led 
NOAA to enter into discussions and agreements at the international level with the European 
Organization for the Exploitation of Meteorological Satellites (EUMETSAT). The goal of this 
cooperation is to provide continuity of measurements from polar orbits, cost sharing, and 
improved forecast and monitoring capabilities through the introduction of new technologies. 
 
Building upon the POES program, an agreement is in place between NOAA and EUMETSAT on 
the Initial Joint Polar-orbiting Operational Satellite System (IJPS). This program will include 
two series of independent but fully coordinated NOAA and EUMETSAT satellites, exchange of 
instruments and global data, cooperation in algorithm development, and plans for real-time 
direct broadcast. Under terms of the IJPS agreement, NOAA will provide NOAA-N and NOAA-
N' satellites for flights in the afternoon orbit while EUMETSAT makes available METOP-1 and 
METOP-2 satellites for flights in the mid-morning orbit. The first METOP satellite is was 
launched Oct. 19, 2006.  
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What is NPOESS? 
The National Polar-orbiting Operational Environmental Satellite System (NPOESS) is the 
next generation of low earth orbiting environmental satellites. The NPOESS will circle the 
Earth approximately once every 100 minutes. During these rotations, the NPOESS will be 
providing global coverage, monitoring environmental conditions, and collecting and 
disseminating data about the Earth's weather, atmosphere, oceans, land, and near-space 
environment. 

The NPOESS system will be able to monitor the entire planet and provide data for long-
range weather and climate forecasts. The data gathered by the NPOESS will aid in reducing 
the potential loss of human life and property by allowing more efficient disaster planning 
and response to severe weather conditions such as tornadoes and floods. 

Citizens will benefit from the satellite's data in the areas of general aviation, agriculture, 
and maritime activities. Military users will benefit from NPOESS as well, tactically and 
strategically. NPOESS will permit the military to capitalize on favorable weather conditions 
or avoid harsh weather conditions that could hinder maneuverability. 

The NPOESS will collect a massive amount of very precise earth surface, atmospheric and 
space environmental measurements from a variety of on-board sensors. This volume of 
data will allow scientists and forecasters to monitor and predict weather patterns with 
greater speed and accuracy. 

 



 On Feb. 1, 2010, the White House restructured the National Polar-orbiting Operational Environmental 
Satellite System, or NPOESS, tri-agency effort among NOAA, NASA and the Department of Defense. Through 
the NOAA-NASA partnership, another polar-orbiting satellite called the NPOESS Preparatory Project is 
scheduled to launch in late 2011. It will demonstrate the capabilities of next-generation sensors and provide 
continuity with NASA's Earth Observing System satellites. The NOAA-NASA team also will build, launch and 
operate two more polar satellites under the Joint Polar Satellite System. The satellites are planned to be 
ready for launch in 2015 and 2018.  

 

The Cross-track Infrared Sounder (CrIS) and the Advanced Technology Microwave Sounder (ATMS) will collect 
atmospheric data to permit the calculation of  temperature and moisture profiles at high (~ daily) temporal 
resolution. 
 

The Ozone Mapping and Profiler Suite (OMPS) monitors ozone from space. OMPS will collect total column 
and vertical profile ozone data and continue the daily global data produced by the current ozone monitoring 
systems, the Solar Backscatter Ultraviolet radiometer (SBUV)/2 and Total Ozone Mapping Spectrometer 
(TOMS), but with higher fidelity. The collection of this data contributes to fulfilling the U.S. treaty obligation 
to monitor the ozone depletion for the Montreal Protocol to ensure no gaps on ozone coverage.  

 

The Visible/Infrared Imager/Radiometer Suite (VIIRS) visible/infrared imagery and radiometric data. Data 
types include atmospheric, clouds, earth radiation budget, clear-air land/water surfaces, sea surface 
temperature, ocean color, and low light visible imagery. VIIRS contributes to 23 Environmental Data Records 
(EDRs) and is the primary instrument for 18 EDRs. 
 
The Visible Infrared Imager / Radiometer Suite (VIIRS) will combine the radiometric accuracy of the Advanced 
Very High Resolution Radiometer (AVHRR) currently flown on the NOAA polar orbiters with the high (0.65 
kilometer) spatial resolution of the Operational Linescan System (OLS) flown on DMSP. The VIIRS will provide 
imagery of clouds under sunlit conditions in about a dozen visible channels (or frequency bands), as well as 
provide coverage in a number of infrared channels for night and day cloud imaging applications.VIIRS will 
have multichannel imaging capabilities to support the acquisition of high resolution atmospheric imagery and  

http://www.ipo.noaa.gov/Technology/cris_summary.html
http://www.ipo.noaa.gov/Technology/cris_summary.html
http://www.ipo.noaa.gov/Technology/cris_summary.html


generation of a variety of applied products including: visible and infrared imaging of hurricanes and detection 
of fires, smoke, and atmospheric aerosols.  VIIRS will also provide capabilities to produce higher resolution and 
more accurate measurements of sea surface temperature than currently available from the heritage AVHRR 
instrument on POES, as well as an operational capability for ocean color observations and a variety of derived 
ocean color products. 

 

 

The NPOESS Preparatory Project (NPP) is a joint mission to extend key measurements in support of long-term 
monitoring of climate trends and of global biological productivity. It extends the measurement series being 
initiated with EOS Terra and AQUA by providing a bridge between NASA's EOS missions and the National Polar-
orbiting Operational Environmental Satellite System (NPOESS) of the Integrated Program Office (IPO). The NPP 
mission will provide operational agencies early access to the next generation of operational sensors, thereby 
greatly reducing the risks incurred during the transition. This will permit testing of the advanced ground 
operations facilities and validation of sensors and algorithms while the current operational systems are still in 
place. This new system will provide nearly an order of magnitude more data than the current operational 
system.  

 

NPOESS will provide long-term systematic measurements of key environmental variables beginning about 
2009. In preparation for this system, NPP will provide risk reduction for this future operational system and it 
will maintain continuity of certain environmental data sets that were initiated with NASA's Terra and Aqua 
satellites. These measurements will be taken by three different sensors; Visible Infrared Imaging 
spectroRadiometer Suite (VIIRS), Crosstrack Infrared Sounder (CrIS), and Advanced Technology Microwave 
Sounder (ATMS). These sensors will collect data on atmospheric and sea surface temperatures, humidity 
soundings, land and ocean biological productivity, and cloud and aerosol properties. This data will be used for 
long-term climate and global change studies.  
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The Cross-track Infrared Sounder (CrIS) combined with the Advanced Technology Microwave Sounder (ATMS) 
globally produces atmospheric temperature, moisture and pressure profiles from space. CrIS and ATMS 
(CrIMSS) are the next generation operational sensor suite selected to fly on the National Polar orbiting 
Operational Environmental Satellite System (NPOESS) spacecraft. 

 

ATMS provides high spatial resolution microwave data to support temperature and humidity sounding 
generation in cloud covered conditions.  In addition, ATMS provides advances in technology that allow the 
current operational temperature and moisture microwave sounder elements to be packaged in one sensor 
with less total weight, power, and volume. 

 

The Ozone Mapping and Profiler Suite (OMPS) monitors ozone from space. OMPS will collect total column 
and vertical profile ozone data and continue the daily global data produced by the current ozone monitoring 
systems, the Solar Backscatter Ultraviolet radiometer (SBUV)/2 and Total Ozone Mapping Spectrometer 
(TOMS), but with higher fidelity. The collection of this data contributes to fulfilling the U.S. treaty obligation 
to monitor the ozone depletion for the Montreal Protocol to ensure no gaps on ozone coverage. 

 

The Visible/Infrared Imager/Radiometer Suite (VIIRS) collects visible/infrared imagery and radiometric data. 
Data types include atmospheric, clouds, earth radiation budget, clear-air land/water surfaces, sea surface 
temperature, ocean color, and low light visible imagery. Primary instrument for satisfying 22 environmental 
data records (EDRs). 

 

The Cloud and Earth Radiant Energy System (CERES) measures the reflected shortwave and Earth emitted 
radiances. The CERES measurements seek to develop 

and improve weather forecast and climate models prediction, to provide measurements of the space and 
time distribution of the Earth’s Radiation Budget (ERB) components, and to develop a quantitative 
understanding of the links between the ERB and the properties of the atmosphere and surface that define 
that budget.  CERES consists of three broadband radiometers that scan the earth from limb to limb. The three 
spectral channels cover the spectral regions of 0.3 to > 50 μm (total radiation channel), 8 μm to 12 μm 
(atmospheric window channel) and 0.3 μm to 5 μm (shortwave channel). 

22 



23 



24 



25 



26 



27 

A new generation of miniaturized instruments 
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