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wind speed estimates. In Figure 7 (bottom), the Geosat 
winds are substantially higher (often greater than 2 or 
3 m/s) than those of the model. No attempt was made 
to smooth the model or Geosat data along the track, 
thereby accounting for the jagged nature of the data. 
Figure 8 shows three more comparisons. In Figure 8A 
(bottom), both estimates track well (usually within 1 
m/s), but in Figures 8B and 8C (bottom), the differences 
approach 5 mls over substantial regions along the pass. 
Figure 8C (bottom) indicates that the model winds are 
biased high on this day in the northern portion of a 
storm to the southwest of LEWEX (45°N to 50 0 N). 

For a statistical measure of the average disagreement 
between Geosat and the model wind speed estimates, 
Table 1 shows mean and rms differences for 692 com
parisons along twenty-seven Geosat tracks. Mean differ
ences along a single pass range from - 5.1 to + 3.2 m/s. 
The range for rms differences is from 1.0 to 6.6 m/s. 
The number of points in each computation is given in 
the last column. For all days, the mean difference was 
- 0.6 mis, and the rms difference was 3.4 mis, using 692 
data points. To determine whether greater bias at higher 
wind speed exists, we repeated the computations using 

Table 1. Statistical comparison of model wind speed esti· 
mates minus Geosat wind speed estimates. 

Mean Rms 
Date difference difference Number of 

(March 1987) (m/s) (m/s) points 

12 -1.39 4.38 32 
12 1.22 4.05 20 
12 -2.11 1.73 30 
12 -0.09 4.86 23 
13 -2.45 3.09 27 
13 3.06 6.58 23 
13 -1.53 1.19 3 
13 -1.55 2.80 37 
13 2.06 0.99 4 
14 -2.43 3.06 14 
14 -0.67 2.88 39 
14 -5.11 3.43 17 
14 -3.75 2.64 37 
15 -1.58 2.84 37 
15 -4.31 5.60 29 
15 -0.17 2.11 29 
15 1.23 4.24 27 
15 1.64 2.12 17 
16 0.31 3.11 37 
17 -3.21 4.92 12 
17 -2.37 1.92 38 
17 0.09 2.58 35 
18 -2.46 2.78 35 
18 -0.49 2.57 14 
18 1.08 2.67 27 
18 0.73 3.20 37 
18 3.17 4.16 12 

All days -0.60 3.44 692 

412 

only model wind speeds greater than 10 m/s. The results 
are shown in Table 2. Model winds greater than 10 ml s 
were biased high by 1.5 mis, whereas the rms difference 
for all 215 points dropped to 2.5 m/s. Again, the rms 
error in Geosat wind estimates is 1.7 mis, so rms differ
ences of 3.4 and 2.5 ml s may not be significant. 

The exact error structure in the LEWEX common winds 
cannot be determined with a single set of Geosat esti
mates. Comparisons with ship measurements 7 showed 
that on some days during LEWEX, the model/ship rms 
differences in specific regions ranged from 5 to 10 mis, 
and the mean differences ranged from 0 to + 2.7 m/s. 
We recognize, of course, that measurements obtained 
from ships of opportunity can have large errors (see the 
article by Pierson in this issue), but if even a portion 
of this error is due to the model winds, then the differ
ences between Geosat and the model are probably not 
significant when averaged over the entire experiment. 
Nevertheless, a significant amount of spatial structure 
in the wind field clearly exists, although it is entirely 
missed in the model. 

CONCLUSION 
We have presented the wind and wave fields as 

estimated by Geosat during LEWEX. Geosat wind speeds 
were compared with slices through the LEWEX common 
wind fields. For the entire experiment, the rms differ-

Table 2. Statistical comparison of model wind speed esti· 
mates minus Geosat wind speed estimates for model winds 
greater than 10 m/s. 

Mean Rms 
Date difference difference Number of 

(March 1987) (m/ s) (m/ s) points 

12 3.2 3.53 12 
12 2.1 3.11 18 
12 3.1 4.2 13 
13 -2.0 3.3 11 
13 6.3 5.7 15 
13 -0.7 0.03 2 
13 0.8 2.3 14 
13 2.1 1.0 4 
14 2.1 1.92 3 
14 0.3 2.2 18 
14 - 2.3 0.4 4 
15 1.8 1.4 11 
15 -0.1 0.6 6 
15 4.3 3.0 15 
16 3.5 2.1 13 
17 1.7 3.8 5 
17 4.2 0.7 2 
17 1.1 2.9 15 
18 -3.4 0.4 2 
18 1.8 3.0 5 
18 -1.1 0.7 2 
18 2.8 2.5 5 
18 4.1 0.8 5 

All days 1.5 2.5 215 
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ence was 3.4 mis, and the mean difference (model minus 
Geosat) was - 0.6 m/s. Geosat tracked closest to the 
research vessels Quest and Tydeman on 16 March, pass
ing just to the west, of the Quest. At closest approach, 
the Geosat SWH was 4.7 m, compared with 4.6 m mea
sured by the Endeco buoy at the Quest and 2.9 m mea
sured by the Waves can buoy at the Tydeman. The sparse 
sampling of Geosat ground tracks on any given day is 
inadequate to initialize wind models. The Geosat esti
mates, however, reveal a spatial wind structure that is 
not well modeled. 
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