Assessment & intercomparison of numerical simulations in the Western Mediterranean
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he Balearic Islands Coastal Observing & Forecasting System (SOCIB) is developing high resolution MFSE! Mercatorl“l
numerical S|mulat|c_)ns (WMOP, 1/50°) in the Western Mediterranean. WMOP uses a reglc_)nal conflg_uratlon of \ersion Sysdb? PSY2\V/ARA
ROMSI?l, Theses simulations are able to reproduce (sub-)mesoscale features that are key in the Mediterranean Model NEMO3 2-OPA NEMO3 1-OPA
since they interact with the basin & sub-basin circulations. They are initialized from & nested in the larger scale ode | |
Mediterranean Forecasting System[® (MFS, 1/16°) or Mercator-Océan simulations!4! (Mercator, 1/12°). Spatial Resolution 1/16°x1/16° 1/12°x1/12°
MFS & Mercator are evaluated using multi-platform observations. A quantitative comparison is necessary to Vertical resolution fz vertical levels 0 vertical levels
(1) evaluate the capacity of the simulations to reproduce observed ocean features, (2) quantify the possible Temporal resolution DRl L7 Sy RElIL7 Sy
simulations biases, (3) improve the simulations to produce better ocean forecasts, to study ocean processes and Atmospheric forcing Ecg”u\l’\lﬁ éfr?]u ?é§50) ga'l\(/'miﬁg)e
to address climate studies. To this end, various statistical diagnostics have been developed to assess the ep—— PR TSR By F—— T ————
simulations at sub-basin scale in terms of surface circulation and variability as well as water masses. 1o 1999;£aicich, 1996 | Dai & T?'enberth, 238/2

Initial conditions T/S SeaDataNet T/S Levitus (2009)
Me!Hoaology Boundary conditions II\D/lorlt_wy Clim?tozlggxé PSY3V3R3
reviiion et al.,
= Use of available observations: satellite products & in situ data (Argo, XBTs, CTDs, gllders) Y E——— OceanVAR SAMDYL
= Spatial and temporal interpolation of simulations at the observations points. Aesimitated d A S e TS TSLA ST e TS
= Development of statistical metrics to assess simulations at various spatial & temporal ssimifated data S rofiles rofiles, MSSH
scales, in sub-regions with typical sub-basin dynamicsl®! (Figl), along key sections.
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» Basin-scale: (1) Strong surface T/S biases Iin Mercator & MFS: warm iIn
summer, fresh throughout the year. (2) Persistent significant cold & salt biases In
deep layer (>600m) in MFS.

» Regional (not shown): (1) Surface: seasonal & regional T biases In
simulations; fresh bias in all regions. (2) Intermediate & deep layers: general

» Spatial structure of SST mean & variability is reasonably well reproduced in MFS & Mercator,
as well as the seasonal and interannual variability at basin and sub-basin scales. Although SST
data assimilation, persistent differences found in areas with high mesoscale (Alboran, Algerian),
with strong river & air-sea interactions (Gulf of Lion), with high SST variability (Balearic Sea).

Geostrophic Currents (m/s) over 2009-2012 findings over WMED persistent in all regions.
— — g - =1 » The geostrophic currents weaker in
-~ simulations than in satellite, especially |
~In high mesoscale regions (Alboran, Wa!er masses f}/\\//\:/-AEé?,r::]gixga:ﬁ{ermediateWater

Algerian & Northern Currents).
» Mean circulation bias in the Balearic
Sea & the western Corsica Current.

WIW: Winter Intermediate Water

Glider section in Ibiza Channel WMDW: Western Mediterranean Deep Water

March-April 2011 (Fig2)
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» Highest observed mesoscale activity in Alboran.
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» The observed T/S diagram & assoclated sections reveal the typical water

> Observed SLA/KE variability in agreement with | - Wi masses of WMED & the presence _of WIW (formed in North-western Med[8])_.

literaturel®: (1) Model: steric contribution of g — > I\/IES has strong surface T/S biases, does not well represept th_e T maxima

seasonal cycle, WAG & EAG intensification | ©° Meretr A Mercator ' assoclated to LIW_& does not reproduce the presence of WIW in Ibiza Channel.
| » Although T/S biases are found, Mercator represents the presence of WIW.
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Mode2: WAG intensification (weakening), EAG » The high-resolution simulation WMOP (lnltlallzed and nested in Mercator)
better reproduces the water masses In the Ibiza Channel.
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of cyclonic eddy east of EAG, separated by the Temporal component (EOF1) Temporal component (E0F2
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Almeria-Oran Front. (3) KE: KE[WAG]>KE[EAG], | s o

stronger KE[WAG,EAG] ‘the 2M half of the yeal, EonCIus'ons ana perspec!wes
quasi-persistence of WAG whereas EAG disappearsin = » Multi-variable and sub-basin-scale assessment highlights sub-regional

winter (replaced by cyclonic eddy at east). i R N ! S [y IR AN biases in the MFS and Mercator simulations.

- - N - ............... ................................................................. ............................... > ThIS WOrk |S reported |n Juza et al (2014) ccSub_baSIn SCa|e assessment
» The main observed modes of SLA variability are in simulations. The KE[WAG] Is weaker In and intercomparison of numerical simulation in the western Mediterranean

simulations than in altimetry. MFS better represents persistence & annual periodicity of WAG Sea”, to be submitted to J. Mar. Sys
than Mercator. The amplitude of KE[EAG] well simulated, but quasi-persistence found in MFS. > QClantitative compariso.ns bétween WMOP (nested in MFS and Mercator)
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