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}Scatterometer : microwave radar sensor used 
to measure the reflection or scattering effect 
produced while scanning the surface of the 
Earth from an aircraft or satellite

}When an energy pulse hits a surface, it causes 
a scattering effect (backscatter)
ƁRough surface returns a larger signal because more 

energy is reflected back to the scatterometer
antenna
ƁKnowing antenna rotational position, spacecraft 

time, and spacecraft position for each pulse, can 
calculate exact location of return signal



}World War II: early radar measurements over 
ocean corrupted by sea clutter

}By late 1960s, radar response linked to wind

}First scatterometer on Skylab missions in 
1973 - 4

}SeaSat- A Satellite Scatterometer (SASS) flew 
from June - October 1978, proved space -
based scatterometry could provide accurate 
wind measurements



}NASA Scatterometer (NSCAT) launched 16 
Aug 1996 onboard the Advanced Earth 
Observing System (ADEOS) from Tanegashima
Space Center (US- Japan joint mission)

}Operated in Ku - band (13.995 GHz)

}Horizontal resolution 50 km

}June 1997: ADEOS power system failed, 
NSCAT no longer operational



}NASA scrambled to launch another 
scatterometer after NSCAT failure

}NASAõs Quick Scatterometer satellite 
(QuikSCAT) launched 19 June 1999 from 
Vandenburg AFB
ƁScatterometry instrument actually called SeaWinds

}Built in 11 months

}Intended mission life 2 years (3 years 
consumables)
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}SeaWinds on ADEOS II: launched in December 
2002, failed in October 2003

}Advanced Scatterometer (ASCAT) operated by 
European Space Agency onboard METOP 
satellite
ƁOperates in C - band (5.255 GHz): allows for 

operation in high winds/heavy rain



}Global, real - time observations of the speed 
and direction of winds over the oceans are 
high priority measurements for NOAA 
communities
ƁTropical Prediction Centers

ƁOcean Prediction Centers

ƁAviation Weather Center

ƁJoint Center for Satellite Data Assimilation

ƁNational Ice Center

ƁNational Weather Service Offices



}Wind speed forecasts
ƁCyclones

ƁLocalized high wind events

}Detection of surface circulations

}Numerical weather prediction

}Delineation of sea ice edge

}Tracking Antarctic icebergs

}ENSO prediction

}Shipping, oil/gas, recreational boating



}80 - 90% reduction in detection of hurricane -
force (HF) extratropical cyclone (ETC) events
ƁShipping industry saves $60 - $370 million annually 

by avoiding HF ETC events

}Loss of incipient tropical cyclone (TC) 
detection capability, especially outside of 
aircraft reconnaissance range
Ɓ10% increase in 24 hour track error

}QuikSCAT data attributed to ~7% increase in 
accuracy of NCEP global model winds in 1 - 3 
day time period



}QuikSCAT operational for 10 years this June

}Three missions proposed to succeed 
QuikSCAT:
ƁQuikSCAT replacement mission

ƁNext - gen Extended Ocean Vector Winds Mission 
(XOVWM) 

ƁXOVWM constellation 



}Functionally equivalent to QuikSCAT
ƁHorizontal resolution, return period, 

}New instrument architecture developed to 
accommodate parts obsolescence and allow 
for future upgrade capabilities



}All - weather, all - wind, high spatial resolution 
measurement capability to enable 
significantly improved severe storm and 
coastal hazard forecasts



}Two XOVWM spacecraft flying in formation to 
improve the revisit time of measurements
ƁProvides optimal tracking of fast - moving weather 

events (hurricanes, extratropical cyclones)

}This option is considered the best for 
meeting long - term NOAA operational needs

}If funding is available, immediate start will 
allow operational use by 2013 hurricane 
season
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}High winds
ƁQuikSCAT can only predict 34 - kt wind radii reliably

ƁNational Hurricane Center reports 34 - , 50 - , 64 - kt 
wind radii

}Heavy precipitation
ƁUsable in cloudy and light - rain conditions

ƁSeverely limited in heavy rain conditions (tropical 
cyclones, locally in ET cyclones)

}Spatial resolution
ƁLimited spatial resolution precludes use within 20 km of 

coast

ƁUnable to resolve high winds in ET and tropical cyclones
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