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Transfer of energy, momentum and material between the oceans and the Earth’s atmosphere occurs mainly at the sea surface. For improved interpretation of earth
observation (EO) data of the processes involved, the relation between the characteristics of the sea surface, air-sea fluxes and EO sighatures are studied. The aim
IS to develop improved algorithms, for estimation of the transfer velocity coefficient of CO,, K, from EO data. K can be separated in a breaking and a non breaking
contribution (Fig. 1). The breaking part K, Is expected to be proportional to fractional whitecap coverage, W. In this study in situ data and EO data are presented

that will be combined to help explain W as a function of wind and sea state.

In June 2006, during the Marine
Aerosol Production (MAP) survey, wind
and fractional whitecap coverage W
data (Fig. 3) were collected at 107
stations in the North Atlantic (Fig. 2)
[1]. A relationship of W to wind speed
measured on the ship and an apparent
dependence on wind history were
reported [1]. Here we investigate the

Figure 2. Location of MAP survey relationship with universally available
area, stations are indicated by data (suitable for development of a
crosses. The red circle indicates lobal al ith
central location (56.5°N, 11°W) global algori m)'
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Figure 3. Wind speeds at 10 m height from sea surface, U,,, and W, obtained

at 107 MAP stations (Fig. 2) presented as (a) time series of W and U,, data Ky
points in red and black respectively (b) scatter plot of W against U, / wind
whitecaps
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Figure 1. Diagram showing guas

ECMWF rean aIySiS transfer velocity coefficients, K,

and K;, of the non breaking and

data were acquired for breaking parts of the sea surface

respectively. It is assumed K, is a

the MAP alrea, e_g . function of wind speed and K, s
. proportional to W, and that K is a
wind SpeedS at 10 m sum of the two contribution [2]

elevation, U,,, and
numerous wave
parameters such as
height, period, and
direction of wind and

Figure 4. Significant wave height from swell waves (FIgS. 4

ECMWF's reanalysis for 20 June 2006, and 7).
06:00 hr.

QuickScat wind vectors
were obtained from
satellite observations. A
comparison with
ECMWEF reanalysis and
measured MAP values
of Uy IS given in
Figure 6.

Figure 5. QuikScat wind vectors: 20 June 2006,
morning passes — Atlantic, North
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Time series of 10 m elevation
wind speed, U,,, measured at
MAP stations, calculated by
ECMWEF and estimated from
satellite observations
(QuickScat) are presented in
Figure 6. The three time series
are broadly similar, but there

are Signiﬁcant differences, 96 17 18 19 20 21 22 23 24 25 2I6-”. 27 28 29 30
- Day in June 2006
many of which can not be _ . |
: . Figure 6. Time series of U,,. MAP
explalned by data location. values were measured at MAP

stations, while ECMWF and QuickScat
values were derived for location
(56.5°N, 11°W) (Fig. 2). The dots
represent data points, and the solid
line a linear interpolation.
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Figure 8 shows relationships between W and ECMWF parameters
derived for the MAP stations. Figure 8a illustrates a “wind speed
only model”, while in Figure 8b a model is applied which also
accounts for the height of the wind waves [2].

Figure 8. W values obtained at MAP stations as a function of corresponding ECMWF data for
(a) wind speed (b) product of wind speed and wave height of wind waves. The solid line
indicates a fit of y = a xP and the error bars the root mean square of the error.

MAP provides evidence that instantaneous wind speed is insufficient to
predict whitecap coverage accurately [1]. Here we have sought an accurate
algorithm based on universal data. The results are ambiguous with minor
differences in the accuracy of various models for the MAP results ( e.g. Fig.
8). We need further data sets to find out which model is most robust to a
variety of conditions.
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