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Fig. 1. The forecast pressure fields are interpolated to the time of the scatterometer overpass.
Large scale differences between the forecast (dashed) and scatterometer derived (solid) pressure
patterns (Hilburn 2003) indicate systematic biases, and provide improved guidance for
interpreting the forecast. These graphics are being made available to forecasters of tropical
storms.

Fig. 2. For most operational activities there is little time to examine the fine details provided by
the scatterometer. A streamline visualization technique is applied to thin the vectors in a manner
that still highlights the operationally interesting data. These graphics are made available to
FNMOC and forecasters of tropical storms, and this information will soon be made available in a
digital form through the SeaSpace Corporation.



A National Oceanographic Partnership Program Award

Fig. 3. The TeraScan software consists of several hundreds of functions for satellite and other
data processing. Once the QuikSCAT wind data are converted to TeraScan data format, they can
easily be overlaid and combined with other satellite and model data. This greatly facilitates
weather analysis such as determination of cyclone centers and locations of front. An example of
QuikSCAT surface wind and pressure data for Tropical Storm Isidore is shown. The background
is a GOES-8 channel 4 infrared image, taken at 11:15 UTC, September 25, 2002. Upon entering
the Gulf of Mexico, Isidore was down-graded to a Tropical Storm from its previous hurricane
intensity. At the time of this image, the ocean surface wind speeds in the deep convective area
are around 20 m/s, with gusts to 30 m/s. The surface pressure center was at 988.5 mb.
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A technique has been developed to retrieve surface stress directly from radar singles returned to
the satellite scatterometer (Fig. 4). This technique has just been developed: it must be further
tested.

Fig. 4. Surface stresses [N m-2] derived from scatterometer backscatter (left), and stresses derived
from scatterometer winds (right). The scatterometer-derived stresses do not require a drag
coefficient. Drag coefficients are dependent on several things including the sea state. However, a
mean sea state is assumed in stressed derived from scatterometer winds. Consequently,
variability related to sea state is lost unless that variability is observed through subtle variations
in the frame of reference for the water waves to which the scatterometer responds (Bourassa
2003). Another likely source of systematic errors is biases in the drag coefficient (we believe this
to be the dominant source of error). The direct calculation of stress bypasses both of these
problems.
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Fig. 5. Gulf of Mexico on 0Z 9/20/99. A simpler approach to that shown in Fig. 4 is to calculate
stresses through the wind speed and a wind speed dependent drag coefficient (Large et al. 1994).
The 22 km Eta numerical weather analysis (left) shows a tropical wave. The scatterometer wind
based product (right), on a coarser 0.5° grid, shows a much deeper and more detailed Tropical
Storm Harvey soon after the National Hurricane Center classified Harvey as reaching Tropical
Storm strength. The scatterometer fields are available through our website.

The wind-derived stresses (Fig. 5) are used to force a high resolution (1/20th of a degree) model
of the the Gulf of Mexico, as well as a portion of the Pacific Ocean off of California. The
currents from the Gulf of Mexico model (not shown) are an excellent match to currents measured
at individual buoys on the West Florida Shelf.
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Fig. 6. Time series of daily sea level, smoothed by a 3 day running mean average, at Neah Bay,
Washington for the year 2000. Black line denotes pressure corrected observed values from tide
gauges. The red line represents model sea level from simulation forced by the QuikScat-derived
winds while the blue line denotes the values from operational Coupled Ocean/Atmosphere
Mesoscale Prediction System (COAMPS) simulation. The simulation forced by the
scatterometer–derived winds yields a more accurate representation of the observed sea level than
the experiment forced by the stresses derived from the operational COAMPS 10m winds.
Although not shown, the experiment forced by scatterometer-derived winds resulted in a
significant improvement relative to the simulations forced by the global operational models from
European Center for Medium Range Weather Forecasting (ECMWF) and Fleet Numerical
Meteorology and Oceanography Center (FNMOC).
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Fig. 7. Theoretical calculations of the SeaWinds signal as a function of rainrate for selected wind
speeds (the curves). The scatterometer signal, for wind and rain conditions to the right of the
orange line, is dominated by rain. Scatterometer signals for conditions to the left of the dark
green line are dominated by wind, and the wind vectors can be retrieved regardless of the rain.
Conditions to the right of the thick red line are dominated by rain rather than wind, and retrieval
of a wind vector is highly unlikely to be successful. The wind signals from the strong wind
speeds associated with extreme weather are often strong enough to allow retrieval of the wind
vector. An understanding of this physics will allow us to create a rain impact flag. Calculations
of rain-radar reflectivity were performed with tools and techniques developed by Dr. S. Durden,
NASA/JPL.

An individual has been hired to work with the NWS/Marine Prediction Center (MPC) in
evaluating the impacts of QuikSCAT ocean vector wind data in their warning and forecasting
products.  The first order of business was familiarize herself with the day-to-day operations of
the MPC forecasters.  This was accomplished by working operational shifts alongside the
forecasters. A survey form was prepared based on this experience and it was distributed to the
forecasters to ascertain the level of use of QuikSCAT data in their daily forecast process.  A


