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ABSTRACT 

We used one year (July 1987 to June 1988) of wind speed measurements made by the microwave 
radiometer SSM/I to determine the C02 exchange coefficient between air and sea on a global 
scale through the Liss and Merlivat relationship. We determined the seasonal variation in every 
region of the world ocean. It can be as high as a factor of 4 in some areas. An estimate of the 
accuracy of the retrieved wind speeds showed that this variation is likely to be underestimated. 
The global averaged C02 exchange coefficient obtained is 3_34.10- 2 mo1m- 2 yr- 1 µatm- 1, 

close to previous estimates. A study of the errors on the retrieved wind speed showed that the 
exchange coefficient is likely to be underestimated and could be as high as 4 10- 2 mol m- 2 

yr- 1 µatm- 1
. We combined these results with various estimates of the annual C02 partial 

pressure gradient at the air sea surface and get a net flux absorbed by the ocean. The flux so 
determined is not meaningful, however, since the covariant variability of the exchange coefficient 
and of the C02 partial pressure gradient is not taken into account. 

1. Introduction 

The recent estimation by Liss and Merlivat 
(1986) of a relationship between the C0 2 transfer 
velocity and the wind speed over the ocean, has 
made it possible to deduce the C0 2 transfer 
velocity, a quantity that is presently hard to 
measure in the open ocean, from the sea surface 
wind speed. With the advent of satellite-borne 
instruments able to measure the wind at the ocean 
surface, wind speed fields with a global coverage 
and a repetition period of a few days are now 
available. A first global map of the exchange coef­
ficient, that is the transfer velocity multiplied by 
the solubility of C0 2 in sea water, was made by 
Etcheto and Merlivat (1988) using 3 months of 
satellite data. The present paper uses the first year 
of data from a satellite launched in June 1987 to 
derive the seasonal variation of the exchange coef­
ficient on a global scale. 

2. Data 

The satellite DMSP (Defense Meteorological 
Satellite Program) launched on 19 June 1987, is on 
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a circular, sun-synchronous orbit with an altitude 
of 833 km and an inclination of 98.8° (Hollinger 
et al., 1987). It carries a microwave radiometer, 
SSM/I (Special Sensor Microwave Imager ), 
measuring the brightness temperatures of the sea 
at 19.35; 22.2; 37.0 and 85.5 GHz, from which the 
wind speed, the water vapor and cloud liquid 
water content of the atmosphere can be deduced. 
We used the wind speed retrieved by F. Wentz 
from the 22 V; 3 7 V and 3 7 H GHz channels using 
the algorithm described in Wentz et al. (1986) and 
Wentz (1989). The swath of the instrument is 
1400 km wide. The accuracy which is claimed for 
the retrieved wind speed is 2 ms - i and the resolu­
tion is 25 km (Wentz, 1989). We used the data 
from 9 July 1987, to 30 June 1988. There is no 
measurement from 3 December 1987 to 12 January 
1988. We will discuss further the accuracy of the 
wind speed retrieval in a subsequent part of this 
paper. Measurements affected by the proximity of 
land were removed by the masking method 
described in Ozieblo and Etcheto (1991) at 111 km 
from large land masses and 56 km from small 
islands. Data compromised by sea ice or rain were 
removed too, using the brightness temperatures 


















