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CO, Flux Reference Data Set
ERS-2 weekly

A reference data set of global CO, fluxes has been k=D (u)" (Sc/660)°>, n=1, 2, 3 suEERE DN, " N||ERs2ued

created using scatterometer wind speed data (ERS-1, | | | N — — Qs weekly

ERS-2 and QuikSCAT) and ApCO, maps for 1995 A linear, quadratic, and cubic parameterization was S — . |TQSdaly

(Takahashi et al, 2002) and for 2000 (Takahashi et al., ~applied. The figure below shows Hovmoller diagrams of N L\ |

2009). This reference data set will be the basis for the gas transfer velocity derived from ERS-2 monthly Global CO2 fluxes
)

analyses of global CO, fluxes estimated with an wind speed with the three different parameterizations. e — " derived from d
improved parameterization of the gas transfer velocity |t can clearly be seen that a different contrast between s o= scattermeter win

: : ] T ;é | speeds for 1995
k: with the help of concurrent measurements of k and ~ aréas of high and low wind speeds occurs by applying 100 =" N\ | and 2000 using
radar backscatter (c®) from the research platform FINO the parameterizations.

oy o N different
JFMAMJJASOND  JFMAMJ JASO N D Parameterizations
2 (see below) a relationship of k and o shall be found. 1995 2000
Since measurements on FINOZ2 are delayed, the nooc B . . . . S— However, the choice of parameterization determines the
reference data set has been analyzed. 12/1996 rate of the global flux.
The wind speed products used show spatial differences [ueeG_G—-— On a regional scale (see lower right panel), however, the
on regional scales. 1211997 u choice of wind speed product, ApCO, data set and
The gas transfer velocity can be expressed as a 06/1998 a temporal resolution do matter.
function of wind speed in 10 m height according to " 12/1998 a All these considerations have to be taken into account,
06/1999 . when finally applying the k- c°to spaceborne

Mean of wind speed differences (quikscaT -ERS-2, monthly mean) 12/1999

during the overlap time (07/1999 - 12/2000) scatterometer data.

T, - nerzane Takahashi 2002 Takahashi 2009 ERS-1 monthly
- ] 12/2000 T o ERS-2 monthly
' :I' o , ; 805 40S O 40N 80N 805 40S 0O 40N 8ON 80S 40S 0O 40N 80N ) e i 1 ; _ ‘ \ o ERS-1 WEEkly

ERS-2 weekly
In order to meet the constraint of the global gas transfer SRR EEE . RN EEEE 82\’?225‘;3’
velocity derived from the global **C inventory (kyq, = 16.5 QS daily
cm/h, Nagler 2009), the applied parameterizations are kel AN k~u? . |[T—Takahashi (k~u")
tuned to the respective wind speed product.

Concerning the global CO, fluxes (see upper right panel)
the tuning to the global mean gas transfer velocity could
compensate for the differences in the wind speed product.
Here, neither the temporal resolution nor the choice of e N TN
the wind speed product, nor the applied ApCO, data set BTy v Ay 1 e e R
cause significant differences in the flux. 1995 2090
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Multi*Scat on FINO-2

Spectrogram C-band, HH polarlzatlon 14 08 2008 12:25:22

Wave breaking enhances the turbulence in the upper
water layer, produces air bubbles, and therefore
Increases the gas transfer velocity significantly. Our
goal is to identify, and to quantify, breaking wave L . _ _
events through a thorough analysis of the Multi¥Scat . N St Ei Sy T
data from FINO-2. Two spectrograms are shown to . | =3 Hﬂ-&mf 5 1
demonstrate the effect of wave breaking on the S i s TR
backscattered radar signal. The data were acquired | & e |
by Multi3Scat at C band, HH polarization, at different

wind and wave conditions: From August 12 to 14, the

wind speed Increased from 7 m/s to 13 m/s (the wind b= - A e e
direction was changing only slightly). Along with the N - 1 B ”3” :

Increase In wind speed the frequency of wave e Bl

breaking events increased, thus leading to an Both wind speed and sea state were moderate on N g e

increased radar backscatter and Doppler shift. August 12 (lower left panel), resulting in a moderate L L H e
overall radar backscattering and low Doppler shifts. "SR A E P AT 4T

01 25 5§ 10 30 B0 70 80 110 1230 150 1?0{ 1??
Eerechnete Stroemung am 16022040 um 05:00 Uhr (MEZ} . Schizht {0-5m}

U rrenton 18,03 2010 a1 08:00 LUTC41] 1 Layear {0—5m)

On August 14 (upper middle panel), the wind speed o
was high (13 m/s), but the sea state had grown o
significantly. As a result, the radar backscattering is

strong and a wave-induced undulation can be

detected.
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Spectrogram, C-band, HH-polarization, 12.08.2008 18:08:33
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