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1 Overview o ..
2 Minimization: Adjoint Method

The recovery of the absolute flow field from measurements of temperature and salinity along a hgdro-
graphic section is one of the fundamental problems in modern oceanography. The velocity as an egplicit \irst guess (initial state)
function of densityp = R(T, S, p) is very sensitive to variations in density. Instead we apply an invefgge

method to estimate the absolute velocity by minimizing a cost function

~(m(z) — &)W (m(z) — d).

independent model variables dependent model variables

temperature, salinity, ... density

This functional is a measure of the distance between the model estimateand the datal as a reference velocities 3D velocity field

function of the independent model variablesThe measure is defined by tagriori error statistics of
both model and data. Simultaneously, the velocity field is constrained by various balance equatiogs:

bottom boundary condition for w

T

descend algorithm:

e geostrophy = balance of pressure gradient und coriolis force
e linear quasi-geostrophic vorticity equation

e advective balance tracer equations (temperature and salinity) gradient of

cost function
search for improved estimate - comparison with measurements

- cost function:
e conservation of mass

The minimization problem with non-linear equations of many degrees of free@bomd() can be solved
by an iterative method. The resulting solution is only complete with an estimate of the errors whiciican of independent model variables
also be calculated with an iterative method.
The inverse model is augmented to include measurements of sea surface height by satellite algmetry

optimum? (criterium)

(TOPEX/Poseidon). When referenced to an accurate geoid model, additional information can imgrove
the estimates of the flow field substantially.

3 The Geoid Problem 5 Sensitivity Experiments with Synthetic Data of the North Atlantic Model of the FLAME
Group

The altimeter measures the distance between itself and the gea
surface. To obtain the dynamic sea surface height, from th@se
measurements an equipotential surface, the geoid must be gub-  With more accurate data for dynamic 2
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The method is applied to the WOCE Southern Ocean Repeat section SR3. Only long scales of the sea surface topography are t® the
(mean sea surface height SHOMCLS98.2 relative to EGM96). By the use of these data the transport estimates become more a@cure
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