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The described model setup is developed in the frame of Spatial and
Temporal Resolution Limits Project (STREMP) funded by the German
Research Foundation as part of SPP 1226. Aim of the study is to give an
estimate of steric heights for the period of GRACE mission from the
beginning of 2002 and to study mass changes and mass distribution based
on available data and numerical modeling.
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Model description

=
MR General setup

Nucleus of European Modelling of the Ocean (NEMO)
*horizontal resolution: 1/9° x 1/12° approx. 10km x 10km

evertical resolution: 31 z-levels

meteorological forcing: bulk aerodynamic formulas using
ECMWF atmospheric temperature, humidity, winds and

simulated SST

water-flux forcing: ECMWEF precipitation (P), bulk formula
evaporation (E), statistically reconstructed total river run-off
(R), estimated Bosporus transport (B) constrained by altimeter
observations — steric effect (dM/dt):

B=P-E+R-dM/dt

In_assimilation run: direct insertion of T/S fields derived from
kalman filter using partial signal of sea level anomaly, spatial
anomaly of SST and optionally ARGO T/S profiles
observations (implemented but still under development)
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= Estimation of Bosporus Inflow

SESAME.
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Basin Mean SLA - Simulated Steric Signal
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and Salinity

FLOAT(1) position

FLOAT(O) position
during the period from 17—April—2005 to C4—MNov—Z2008

during the period fi 17—April—-2005 to 19—Feb—2009
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arvation Vector

Ir — (Tadja Sadja SSTﬂrdj? SLAGdj)
y = (SSTaqj, SLAw;)

T{Idj (tz) = 55 ( ) o SST( )
SLA 44 (t;) = SLA(t;) — SMC’ (t;) — SLAL(t;) — SLAL (t;)
SMC(t;) = SLAY (t;) — SLAL(t;) — SLAL(#:)

1 [%
SLA(f;) = —— / (s, (t) — prys, (8)) d2
0

Pr

dj
SLAS(t) =~ [ (pres(t) - prs, (1)) d>
Tagj(ti) = T(t;) — T(t;) — T,
Sadj(ti) = S(t;) — S(t;) — Sy
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= . .
SESAME, Time Windows and Intervals

Covariance Matrix

Free Run t-window Tem. (3 months)
t-window Sal. (compl. Free Run)

\ 4

Model Forecast © © © A © ® N © N

SST Analysis o o o © S S S S o
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» SST Analysis (Reynolds et al; 2007) (resolution 1/4°x1/4°,daily)
» Observations of SLA derived from merged girded delayed time products
distributed by Aviso (resolution 1/3°x1/3°, weekly).

» Argo T/S Profiles from four Argo Floats (resolution approx. every 7-8 day)
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Annual Mean
RMSE of Temperature [deg C]
Free Run 2002—-2008
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Mar 2005 — Dec 2007

FLOAT—489 Positions of Profiles
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Conclusions

SESAME.

» Assimilation of SLA and SST observations is able to improve integrated
steric heights

» Assimilation of SLA and SST observations has only a small impact on 3D
salinity fields

» To further improve model state estimates via assimilation additional
iInformation about vertical characteristics is needed which may come form
ARGO in-situ observations

> Assimilation of ARGO T/S measurements on z-levels do not harmonize
with the assimilation of SLA and SST

» ARGO measurements in the Black Sea are sparse, therefore estimating
the whole basin state seems not possibie with an adequate accuracy

» Alternative assimilation approaches of may be more successful in making
use of T/S information from ARGO




Thank you for your attention.
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