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Calculation of Global Average Net Fluxes
 Globally (over ocean) averaged net fluxes of energy, water, and
carbon are not determined from the sum of regional observations
of fluxes
 They are determined by the observed change in the ocean, which
is a good integrator of changes due to fluxes
 At this time, we cannot measure fluxes accurately enough to
average them to determine the rather small global and annual
average net changes
 Biases need to be reduced
 However, regional fluxes can have a quite substantial impact on
the transport of energy, water and carbon
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Traditional Approach to Determining Fluxes
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near and at the air/sea interface
 Stress: vector wind, sea surface temperature, air temperature
and humidity, surface pressure, vector current, sea state
 Latent heat flux and sensible heat flux: scalar wind, sea surface
temperature,
e pe u e, air temperature
e pe u e and
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u d y, su
surface
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pressure,
essu e,
(vector surface current), sea state, evaporation over land
 CO2 Flux: wind speed, sea surface temperature, pCO2 in air
and in water
 These traditional estimates, when calculated with GCOS accuracy
requirements on the input variables have
 uncertainties of about 25Wm-2 in a monthly average, and
 the potential for large regional and seasonal biases.
 Measuring stress largely removes these regional and seasonal
biases (but not other biases)

Spatial Coverage of In Situ Observations is Sparse
 There is a lack of
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measures of accuracy
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standard for gridded
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alternative,
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Example Showing Importance of Small Scales
 The next 2 slides show examples of changes in fluxes associated
with small scale (25 to 1000km)
 Sea surface temperature features impacting seasonally
averaged latent and sensible heat fluxes
 Changes in upwelling due to small scale changes in surface
currents
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Outstanding Issues and Solutions
 Sampling from in situ observations provides insufficient coverage
over the oceans
 Particularly outside the tropics
 However, it is critical for calibrating satellite data
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Comparison of Two Retrieval Techniques
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Wick
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Summary: Recent Successes and a Way Forward
W
We can observing
b
i stresses through
h
h satellites
lli
 We can observe sensible and latent heat fluxes through satellites
 All the observations can (and are) taken from single satellites
 Therefore we can calibrate retrievals of latent and sensible
heat rather than working through bulk variables
 We need a more in situ observations of fluxes to better calibrate
these flux observations
 Particularly
P i l l for
f removall off biases
bi
 To account for the diurnal cycle far better than can be
accounted with satellite data
 Ocean surface vector stress, latent heat flux and sensible heat flux
are new ECVs
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