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Med Sea Ke—analﬁsis:

the past historh of the Mediterranean Sea from observations and model

Definition: A reanalysis is a retrospective data assimilative experiment that, using the same ocean model
and data assimilation scheme throughout the simulation period, allows the production of a realistic and
consistent four-dimensional description of the full (all physical, gap free) ocean state.

Requirements

* Same (“frozen”) ocean model throughout the period (resolution, parametrizations etc)

* Same (“frozen”) data assimilation scheme (formulation, background and observation error
covariance etc)

* Avoid abroupt change in the quality of the boundary conditions (e.g. atmospheric fluxes)

e Use quality checked and corrected observational datasets Observatlons

(delayed mode dataset, when available) ( \
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Med Sea Ke—analﬂsi&-

the past historb of the Mediterranean Sea f"o'“ observations and model

Atmospheric forcing analysis

Name Source Time range Assimilation Space resolution Time resolution
AMIP CMCC 1898 - 2015 None 1.125° x 1.125° 12-hourly fields
ERA-Interim ECMWEF 1979 - present 4D - VAR 0.75° x 0.75° 6-hourly fields
ERA-40 ECMWF 1958 - 2002 4D - VAR 1.125° x 1.125° 6-hourly fields

Time series: Wind intensity
T

------- QuikScat
Eralnterim
Era40

Parameters

Mean sea pressure

Total cloud cover

Zonal wind component
Meridional wind component
2m Temperature

2m Dew point Temperature
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Med Sea Ke—analﬂsis:

the past historb of the Mediterranean Sea from observations and model

Satellite and In-situ Observations

Data Type Source
SLA AVISO-CMEMS SL TAC
ARGO Coriolis and CMEMS INSITU TAC
XBT MEDAR/MEDATLAS, MFS, CMEMS INSITU TAC
CTD SeaDataNet, MEDAR/MEDATLAS, MFS, CMEMS INSITU TAC
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Med Sea Ke—analﬁsis:

the past historﬁ of the Mediterranean Sea from observations and model

The core of the reanalysis system

In Situ Data:
XBTs, CTDs, bottles, ARGO
(Temperature and Salinity)

Ocean Model

Assimilation schemes

Satellite Data
SLA Altimetry

Nudging to SST (Hadley)
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Med Sea Ke—analﬁsis:

the past historh of the Mediterranean Sea from observations and model

The core of the reanalysis system

Forcing:
In Situ Data: AMIP
XBTs, CTDs, bottles, ARGO (bulk formulas)
(Temperature and Salinity) ‘y
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Med Sea Ke—analﬁsis:

the past his’corh of the Mediterranean Sea from observations and model

The core of the reanalysis system

In Situ Data:
XBTs, CTDs, bottles, ARGO
(Temperature and Salinity)

Potential temperature °C
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the past historh of the Mediterranean Sea from observations and model

The core of the reanalysis system

In Situ Data:
XBTs, CTDs, bottles, ARGO
(Temperature and Salinity)
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Med Sea Ke—analssis:

the past histora of the Mediterranean Sea from observations and model

The core of the reanalysis system

In Situ Data:
XBTs, CTDs, bottles, ARGO
(Temperature and Salinity)
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The core of the reanalysis system

In Situ Data:
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Med Sea Ke—analﬁsis:

the past historﬁ of the Mediterranean Sea from observations and model

International standards: GODAE metrics

Consistency (with current knowledge of ocean and climatologies)

Quality (accuracy of analysis)

Perfomance (accuracy of forecast)

Class1: long term maps vs reference datasets (2D fields on standard grids )

Class3: derived “integrated” quantities (T, S volume, fluxes)

Class4: model values at location and time of observations (“in-situ point of view”)
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Med Sea Ke—analssi&-

the past historb of the Mediterranean Sea from observations and model

Sea Surface Temperature
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Med Sea Ke—analﬂsi&-

the past historb of the Mediterranean Sea f"o'“ observations and model

1955-2015 MED REA BIAS T [C°] RMSE T [C°] 1955-2015 MED REA BIAS S [psu] RMSE S [psu]
02 0 0.2 0 02 04 06 08 -0.05 0 0.05 0 0.1 0.2 0.3

Insitu Data - | ol
/ N /

200 200 200 200
300 1 300 / 300 300 /
m=[y-h(x)] | el |\ g
fz 500 ;% 500 %‘ 500 [ %. 500
° 600 ° 600 ° 600 ° 600
T RMS peaks at= 30m | 700 700 700 700 \
800 J 800 800 [ 800 \
S RMS maximum at surface = *"L ( [=sel] wp = 200 o\ —ot )]

S rmse L1 (0-30m) {(mean=0.25 std=0.12)
= o.s
0 gt o g Al ..

S rmse L2 (30-150m) {(mean=0.17 std=0. 08)

Less error with ARGO network N ol WJ\MMUN J}mw; N—
S rmse L3 (150-300m) (mean=0.08 std=0.04)
3 0151 I' T ; : ‘ ‘ ‘
E (O L[S VAT N,

S rmse L4 (300-600m) {(mean=0.05 std=0.02)
0.15 F i T T . . T T T r i
0051 M W ‘ ‘\l“ .l) \II‘M, u ll,*q l.‘"l“'"l‘“L\*'MM/h e e

55 60 65 70 75 80 85 90 95 00 05 10 15

S [psu]

S rmse L5 (600-1000m) {(mean=0. 06 std=0. 03)

Eog'?: B l‘l”‘ lcm-lnld M-Lw W

i
b
@:

@ L vk [ T———
005 1 I I ' ‘h’ ' I 1 I
| N GV 55 60 65 70 75 80 85 90 95 00 05 10 15
terremoti
vulcani

ISTITUTO NAZIONALE
DI GEOFISICA E VULCANOLOGIA

NextData Side Event, SISC - Friday 27 October 2017

ambiente



Med Sea Ke—analﬂsis:

the past historb af the Mediterranean Sea f"o'“ observations and model

Sea Level Anomaly
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Med Sea Ke—analssis:

the past histora of the Mediterranean Sea from observations and model

Currents

- MED REA Currents at 15 m, m/s 1987—-1996 - MED REA Currents at 15 m, m/s 1997-2006
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Med Sea Ke—anal\ujsis:

the past histors the Mediterranean Sea from observations and model
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View Search & Catalogue Data Access
The view service gives a visual preview of the available The RR Data Catalogue Service allows you to find data Mediterranean sea Reanalyses datasets: Ocean
dataset. held within the RR catalogue. The catalogue is synthesis or ocean reanalysis provides a temporally
populated with ‘discovery’ metadata (information about continuous and spatially gridded four-dimensional
View details » datasets) in order to make the discovery easier. estimate of the ocean state for better studying and

understanding the thermodynamic processes as well as
their spatial and temporal variability . For the

View details » 3 X ’
Mediterranean sea, the products disseminated here are:
MyOcean_NextData_Reanalysis : [...]
View details »
© 2014 INGV. About Project / Data Policy / View / Search & Catalogue / Contacts

http://medsearr.bo.ingv.it/
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Med Sea Re—analﬁsis:

the past historb of the Mediterranean Sea from observations and model

Summary

« First 60 years reanalysis dataset has been produced and assessed for the
entire time period 1955-2015

|t is a good quality time and space consistent reanalysis product which is a
crucial characteristic of a reanalysis in order to provide the most coherent and
consistent state of the ocean within the considered time period.

» It can be used to assess decadal variability of the Mediterranean Sea
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the past historb of the Mediterranean Sea from observations and model
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