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Introduction 
 
Mr. Chairman and members of the committee, I am Dr. Robert Atlas, Director of the 
Atlantic Oceanographic and Meteorological Laboratory in the Office of Oceanic and 
Atmospheric Research (OAR).  OAR is a line office of the National Oceanic and 
Atmospheric Administration, within the Department of Commerce (DOC). 
 
NOAA’s Atlantic Oceanographic and Meteorological Laboratory,  
Hurricane Research Division 
NOAA’s Atlantic Oceanographic and Meteorological Laboratory (AOML) is located in 
Miami, Florida and specializes in hurricanes and open and coastal ocean research.  
Scientists at AOML study the relationship between the ocean and atmosphere by 
conducting research in both nearshore and open ocean environments.  This research 
includes the dynamics of the ocean, its interaction with the atmosphere, and its role in 
climate change.  AOML’s research improves the understanding and prediction of 
hurricane track and intensity change, and the impacts from wind, storm surge, waves, and 
rain.  Key to this work is the annual hurricane field program supported by the NOAA 
Aircraft Operations Center research/reconnaissance aircraft.  AOML scientists cooperate 
with other federal, state, and local authorities to maximize research expertise for use in 
economically and environmentally important projects.  AOML also provides and 
interprets oceanographic data collected via ships, satellites, aircraft, drifting buoys and 
floats, and conducts research relevant to annual-to-decadal climate change, coastal 
ecosystems and hurricanes. 
 
Within the Hurricane Research Division (HRD) at AOML, scientists conduct research 
into hurricanes and related tropical weather phenomena, using theoretical studies, 
computer models, and an annual field program employing NOAA hurricane research 



aircraft.  This research has resulted in a deeper, scientific understanding and in numerous 
practical applications which have improved forecasts. HRD employs meteorologists, 
computer scientists, and other professionals, who collaborate with other governmental 
and academic scientists worldwide in this on going effort to advanced scientific 
knowledge and increase public safety.  HRD coordinates parts of its programs with other 
NOAA organizations, e.g., the Aircraft Operations Center and the National Centers for 
Environmental Prediction, in particular the Environmental Modeling Center and the 
Tropical Prediction Center/National Hurricane Center (NHC). 
 
NOAA’s Hurricane Forecasting 
NOAA strives to improve the reliability, accuracy, and timeliness of our predictions of 
hazardous weather, such as hurricanes, to help society cope with these high impact 
events.  Over the last 15 years, hurricane track forecast errors have decreased by 50 
percent, largely due to advances in hurricane modeling, an increased understanding of 
hurricane dynamics, improvements in computing and technology, and increased 
observations in both the region around the hurricane and in other data sparse regions.  
Today’s five-day forecasts of a hurricane track are as accurate as three-day predictions 
were 20 years ago.  Hurricane predictions are better today than they have ever been and 
will continue to improve in the future. 
 
To help guide future research efforts and improvements, NOAA requested that the 
NOAA Science Advisory Board commission a Hurricane Intensity Research Working 
Group to provide recommendations to the agency on the direction of hurricane intensity 
research.  The Working Group transmitted its final report to the Advisory Board in 
October 2006 (http://www.sab.noaa.gov/reports/reports.html).  The Federal Coordinator 
for Meteorological Services and Supporting Research released a report in February 2007, 
Interagency Strategic Research Plan for Tropical Cyclones:  The Way Ahead, to provide 
a strategy for continuing to improve the effectiveness of operational forecasts and 
warnings through strategic coordination and increased collaboration among the major 
players in the operational and R&D communities (http://www.ofcm.gov/p36-isrtc/fcm-
p36.htm).  Both of these reports call for accelerated research investments and a deliberate 
focus on moving research results to operations.  In response, NOAA has created a 
Hurricane Forecast Improvement Project Team to develop a unified approach to define 
and accelerate hurricane forecast improvements over the next ten years.  Objectives will 
be focused on improved tropical cyclone forecasting (intensity, track, precipitation, and 
uncertainty forecasts), storm surge forecasts, flooding forecasts, and information and 
tools to support community and emergency planning. 
 
NOAA Hurricane Observations 
Before I talk about the QuikSCAT satellite, I wanted to explain the systems NOAA uses 
to monitor hurricanes.  Over the open oceans, continual images from our GOES satellites 
are the first reliable indicators of any storms or inclement weather.  GOES provides near 
real-time critical data to help our forecasters determine a storms location, size, intensity, 
and movement.  These satellites are so important we keep a spare in orbit. As tropical 
systems come closer to land, information from NOAA and Department of Defense 
(DOD) aircraft and ocean buoys provide real time direct measurements of the storm.  
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Within 200 miles of the coast, ground-based radars are used to track the storm.  
Computer models used to predict storm track and intensity require extensive amounts of 
data, which are mostly provided by NOAA and various National Aeronautics and Space 
Administration (NASA), DOD polar satellites, and where appropriate foreign 
environmental satellites.  Together these systems provide the forecasters with layers of 
information critical to helping them make their forecast. 
 
What is QuikSCAT?  
QuikSCAT is a NASA satellite that has demonstrated the ability to measure ocean wind 
speed and direction from space with unprecedented coverage.  QuikSCAT data is used 
for many applications, including climate monitoring, ocean research and weather 
prediction. It can be used to produce improved forecasts of hurricanes in three ways:  its 
direct use by forecasters, its use as initial conditions for numerical weather prediction 
models, and its use as validation data in the development of advanced “next generation” 
weather prediction models.  According to the forecasters at the National Hurricane 
Center, “QuikSCAT has become an important tool, especially for estimating the track, 
intensity and size of tropical and other strong marine storms.”  In most cases, however, 
QuikSCAT has little demonstrated impact on hurricane intensity forecasts.  In hurricanes, 
winds above 75 miles per hour typically occur over an area that is smaller than the 
QuikSCAT measurement resolution and are usually associated with heavy rain events.  
Thus QuikSCAT usually cannot distinguish winds above 75 miles per hour in a hurricane 
due to its lower than desired resolution and signal attenuation in heavy rain. However, 
QuikSCAT can distinguish winds above 90 miles per hour in extra-tropical cyclones 
where strong winds exist over larger regions of the ocean surface. In addition, until very 
recently, most numerical models did not have sufficient resolution to represent key 
processes leading to rapid intensity changes or the ability to assimilate much of the 
detailed information contained in the QuikSCAT observations. 
   
QuikSCAT is well past its design life.  NASA says QuikSCAT appears healthy and has 
fuel to last until 2011.  It is not possible to predict how long QuikSCAT will continue to 
provide data.  It could last several more years or cease to provide observations very 
quickly. 
 
There are three studies that address the potential degradation to computer hurricane 
forecasts that might result from the loss of QuikSCAT.  Each of these studies has 
limitations that prevent definitive conclusions, and additional studies are needed.  In my 
opinion, the preponderance of evidence from the three studies indicates that computer 
model forecasts of landfalling hurricanes, especially in the 2-5-day time range, could be 
degraded if we do not mitigate the loss effectively.  Forecasters at the NHC are able to 
improve upon the computer forecasts, so that the potential degradation can be diminished.  
This is especially true as the storms are approaching land in the shorter time ranges.  In 
addition, NOAA has recently developed an effective mitigation plan that would make 
substantial use of other satellites as well as enhanced aircraft observations 
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What are the options to replace QuikSCAT data? 
If QuikSCAT were to fail today, the NHC would still receive ocean wind speed and 
direction data from space.  NOAA is now receiving data from a new instrument aboard a 
European satellite, called ASCAT – which has similar technology to QuikSCAT.  
ASCAT will not provide the same quality data as QuikSCAT, especially in terms of 
coverage and resolution.  NOAA is rapidly developing procedures for inserting the data 
into models and using the visual display of these data in forecasting.  We are also 
examining how to increase the use of our hurricane hunter aircraft through more flight 
hours and outfitting the planes with more advanced technologies.  In addition, we are 
researching the feasibility of placing scatterometers on Unmanned Aircraft Systems.   
 
In June 2006, NOAA held a workshop at the National Hurricane Center to discuss the 
requirements for ocean wind speed and direction.  Hurricane forecasters, researchers, and 
numerical modelers all prefer a next generation QuikSCAT, which they hope would be 
able to meet the new requirements.  Such a satellite would be able to provide 
observations of ocean surface wind that would greatly enhance ocean surface wind 
measurements for hurricane intensity forecasting, as well as for weather, ocean and 
climate applications.  In January 2007, Vice-Admiral Lautenbacher, the head of NOAA, 
was briefed on the conclusions of the workshop and the need to replace QuikSCAT data.  
After receiving our fiscal year 2007 appropriations, NOAA initiated a study with 
NASA’s Jet Propulsion Laboratory, which built the original QuikSCAT, to examine 
replacement options.  Those studies are due in January 2008 and from these studies, we 
will determine the best way to provide ocean surface wind speed and direction to 
forecasters. 
 
Details on QuikSCAT
1.  We now believe that the quality of ocean surface vector wind retrievals in storms at 
sea using any passive sensor (such as WindSat, or the Microwave Imager/Sounder on the 
National Polar-orbiting Operational Environmental Satellite System (NPOESS)) will 
never be comparable to those retrieved using an active sensor such as QuikSCAT.  
NPOESS will not provide an acceptable solution for ocean surface vector winds 
retrievals, but it will provide many other types of useful data and imagery.  
 
2. QuikSCAT has provided many benefits but also has significant limitations.  While it 
provides important additional data for estimating the intensity and size of tropical storms 
and other strong marine storms, it cannot be used for measuring the intensity of most 
hurricanes.  
 
3. Data from any non-satellite platform could never replicate the coverage provided by a 
satellite.  Therefore, no non-satellite option exists to replace QuikSCAT for wide-area 
measurements of ocean surface vector winds.  Satellites are complementary to other data 
sources, such as aircraft and buoys, which have their own strengths and limitations.  
Satellites, aircraft, and surface-based observations are all critical components of the 
nation's weather monitoring and forecasting enterprise.  
 
4. Data from the European ASCAT satellite instrument are just now becoming available 
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to National Weather Service (NWS) forecasters.  ASCAT is not a replacement for 
QuikSCAT, since it provides only about 60% of the coverage and only about half the 
resolution of QuikSCAT.  It will, however, provide partial mitigation against the eventual 
loss of QuikSCAT, and it will be fully evaluated for maximum possible use by NWS 
operational forecasters and models.  
 
5. Since even QuikSCAT data do not meet NOAA operational requirements for ocean 
surface vector winds, serious consideration should be given to a sustained, more capable, 
next-generation satellite program for ocean surface vector winds using already existing 
technologies.  A next-generation capability is needed to more accurately measure the 
strength and size of hurricanes and other intense marine storms, since aircraft data are not 
always available and only cover a small portion of the storm circulation.  Such a 
capability would enhance operational NWS forecasts of many weather systems for the 
United States, and it would benefit research on the intensity of hurricanes and other 
marine storms that occur worldwide.  
 
6. NOAA and NASA are working together during the next several months to examine the 
costs and benefits of options for what kind of satellite should replace QuikSCAT: a 
QuikSCAT copy, or a next-generation sensor.  NOAA and NASA engineers will work 
directly with NWS operational forecasters during this study to provide recommendations 
by early 2008 on next steps for an ocean surface vector winds mission to replace 
QuikSCAT.  
 
7. Track forecasts for landfalling storms have the added benefit of the national and 
international rawinsonde network (sensors to obtain detailed atmospheric profiles of 
wind, temperature, and dewpoint information), and from aircraft reconnaissance flights 
into and around the approaching hurricane.  With these data, if QuickSCAT would fail, 
the impact on the track forecasts of hurricanes as they approach land would on average be 
smaller than for forecasts for storms in the open ocean.  Studies on landfalling storms are 
insufficient to quantify the impacts.  However, available experiments show that 
observations far away from the location of hurricanes can have a significant impact on 
model track forecasts. As such, NOAA’s mitigation plan will attempt to minimize any 
degradation that might otherwise occur. 
 
Current Research Studies of QuikSCAT in Models 
Studies have shown either negligible or slightly positive impacts of QuikSCAT 
observations on track.  The major drawback of these studies is the small number of cases 
examined.  A more systematic study using cases from a number of seasons should be 
performed to clarify the impact.  To date there are no studies of the impact of QuikSCAT 
data on tropical cyclone intensity forecasts.  The main problem is that until this season 
models that forecast tropical cyclone intensity relied only upon coarse resolution global 
data assimilation system for their initial conditions.  The impact on intensity must be 
tested in the future using very high resolution global and regional models, where inner 
core observations can be assimilated. 
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One study using the NOAA global data assimilation system and global forecast system 
tested the impact of QuikSCAT on track forecasts from two months of Atlantic storms in 
2003 (Zapotocny et al., 2007).  The study, conducted at the NOAA/NASA/DOD Joint 
Center for Satellite Data Assimilation, examined storms in August-September 2003 and 
showed that a degradation in the 48 hour track forecasts of 10% and in the 72 hour track 
forecast of 16% when QuikSCAT was removed.  A drawback of this study was the 
number of cases (only 25 cases at 48 hours and 19 cases at 72 hours).  Nevertheless, this 
study provides the best available estimate of the degradation of model track forecasts that 
might result from a QuikSCAT failure. 
 
A second study used the Navy Operational Global Atmospheric Prediction System and 
data assimilation system from two months in the 2004 Atlantic hurricane season (Goerss 
and Hogan, 2006).  This study, using 8-10 times as many cases as the previous one, found 
little significant improvement in the track forecasts due to the inclusion of QuikSCAT 
observations of ocean surface vector winds beyond that at 24 hours, which showed a 3% 
improvement (2% improvement at 48 hours, and slight degradation at 72-120 hours.  In 
my opinion, the impact of QuikSCAT data in this experiment was limited by the way in 
which the data was assimilated, and the results should apply only the Navy model used in 
the experiment. 
 
A third study by NASA and NOAA (Atlas et al., 2005) using the NCEP forecast system 
for two months of forecasts in 1999 showed a meaningful positive impact of QuikSCAT.  
In one case (Hurricane Cindy, 1999) the 60-hour forecast intensity and location with 
QuikSCAT observations of ocean surface vector winds was more accurate than the 24-
hour forecast without them.  This study should be considered in the context of two 
decades of numerical experiments with NASA models that have consistently shown 
improved predictions of storms over the oceans (Atlas et al., 2001).  
 
In summary, QuikSCAT provides vital data for a variety of important applications, 
including weather prediction for ships at sea, hurricane forecasting, atmospheric and 
oceanic research, and climate monitoring.  NOAA has developed an effective mitigation 
plan that should reduce the impact of a QuikSCAT failure on hurricane forecasting while 
working with NASA to evaluate an advanced replacement for QuikSCAT.  
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