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Objectives of DA:

Combine ocean data and models
obtain best state estimate
reflect uncertainty Iin estimates

typically as pdf, probability density function

Primary Tool: Bayes Theorem







'SEQUENTIAL DATA ASSIMILATION
(METHODS: KALMAN FILTERS, PARTICLE FILTERS)

t, t, t, ty

obs update obs update

Bayes Bayes

X) Pprior (X)

X = State

y = Ehs Pposterior (X‘y) - Pobs (y

Key:




'SMOOTHING - COMBINING ALL DATA AT ONCE
(METHODS: 4DVAR, MCMC SAMPLING)

to del tl model tz model t3 tN
XO : ; X(tN )
-+ oBs
y(to) y(t,) y(t,) y(t,) y(ty)
Bayes: Pposterior (X‘ y) a Pobs (y‘X) Pprior (X)

Key:



'LAGRANGIAN OCEAN DATA
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6 -12 hours at surface 1 - -

! to transmit data to satellite
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n 90° ROLL

90° ROLL
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'
1 Descent to crusing depth
1 ~10 cmv/s (~6 hours)
1

Salinity & Temperature
profile recorded during ascent
~10 cm/s (~6 hours)
Cruising depth,
1500 db (1500m)

Drift approx. § days

Float descends to begin
profile from greater depth
2000 db (2000m)




Lagrangian observations from
drifters, gliders, and floats do not
give the data in terms of model
variables.
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Solution: Include drifter
coordinates into the model
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'LAGRANGIAN DATA
ASSIMILATION CARTOON xl(tl) X (tl) L=t

____.4 ______

State estlmate
| xl(to X3 (t,), P*(t)

\\Model forecast

X (4), % (t,), P’ (tl)

Measurement:
ylo (tl) — X1t (tl) +&

K )P () PP (x|y) =P (y|x) P™™ (x)




» Model initialized with no eddy present
» Eddy is “discovered” and tracked with incorporation of
Lagrangian data

» Below: analysis snapshots of eddy shedding
(Vernieres, Jones, Ilde Phys. D, 240, 2011)




