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Northern Adriatic Sea (NAS)

Marginal sea continental shelfshallow (~ 50 m)
Northernmostpart of theMediterranean

Physical, biological and so@ceonomicrelevance
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NAS forcings

Freshwater fluxes .5

NAS aROF!
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NAS forcings
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NAS forcings

Freshwater fluxes Air-sea fluxes
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Mesoscale and stratification

Rossbyradiusof deformatiorn lengthscale

Average surface circulation, from July 12 to July 14 281d9mulated by th1lTgcm

@ OGS 1. Introduction 8




Mesoscale and stratification

Rossbyradiusof deformatiorn lengthscale

| Containgnost of oceans
Functionof kinetic energy
stratification (n )  Contributesto transport
tracersand water masses

$

Needfor highresolution modelling

Average surface circulation, from July 12 to July 14 281d9mulated by th1lTgcm
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Goal

Investigate role ofrertical physics (grid & mixing) in ROFI

models:
1. Comparison with data water columnproperties (e.qg.

stratification)
2. Study of themesoscaldield+ 1mportant for transport (e.g.

nutrients, pollutants)

Improvement in prediction skKill
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Modelling tool: MITgcm

A1/128° horizontalresolution

Anon hydrostatic

ACOSMO/ICOBtmospheric
forcing (2.2 km)

ACMSboundaryconditions
AL9river outputs
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Simulation setups

. * *
~10 000 km

0
* ~1 000km

4 NAS Byear hindcasts
a) 2 verticalgrids("old" & "new")
b) 2 verticalmixingschemes (KPP & GGL)

GGL AL/128° horizontalresolution
Anon hydrostatic

"OId" 27
levels old + KPP
levels

@ OGS 2 Methods Manuscript in preparation for Ocean Modelling, setap
avallbaleat 10.5281/zen0do0.15622740

ACOSMO/ICOBtmospheric
forcing (2.2 km)

ACMSboundaryconditions
AL9river outputs




Comparison with observations: satellite

@OGS 3. Results
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Comparison with observations: satellite
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Temperature [°C]

Comparison with observations: satellite
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2 datasets

Verticalprofiles of
temperature andsalinity

coastalband (< 12 nmi)
stress test for model skill

Comparison with observations: in situ

Latitude [°N]

I
P
U1

45.5

45.0

44.0

43.5

12.5

13.0

. ISPRA dataset
. Porto Viro dataset

13.5 14.0 14.5 15.0
Longitude [°E]

15.5

@OGS 3. Results

Credits: Adriatic LNG, ISPRA

16



Comparison with observations: in situ

0
> .
Salinity
~10 Improvement due to higires
_20
S
S
S—30 - e "
B perature Temperature Salinity bias Salinity RMSD
E RMSD [°C] 1 1
- old+kPP
_40 | 0ld+GGL 1.171 2.083
- 0|d_K3P 0.827 1.759
OId_GGL 0.986 1.754
_50 — nhew_ KPP
— new_GGL
| |
0 2

Salinity bias []

@OGS 3. Results 7




Depth [m]

—10

|
N
o

I
W
O

old KPP
old GGL
new_ KPP

new GGL
|

0

2

Temperature bias [°C]

Comparison with observations: in situ

Salinity

Improvement due to highies

Temperature

largeimprovementaroundthermocline depths
old+GGLé new+KPP

Temperature
bias [ °C]

Temperature
RMSD [°C]

Salinity bias
1

Salinity RMSD
[

old+GGL

0.404
0.420
0.295

1.718
1.934
1.582

@OGS 3. Results

18



Depth [m]

—10

I
N
O

I
o
O

Depth [m]

old KPP
old GGL
new_ KPP

new GGL
|

0

2

Temperature bias [°C]

I
N
O

I
o
O

Comparison with observations: in situ

Salinity

Improvement due to highies

Temperature

old+GGLé new+KPP

Temperature Temperature Salinity bias
bias [ °C] RMSD [°C]

| old+GGL

—— old KPP

—— old GGL

—— new KPP

— new_GGL

| |

0 2

Salinity bias []

new+GGIl= best performing setup

largeimprovementaroundthermocline depths

Salinity RMSD
1

@OGS 3. Results

19



Mesoscale dynamics: Rossby radius

@OGS 3. Results
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Mesoscale dynamics: Rossby radius
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Number of eddies

Mesoscale dynamics: Eddy field
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Area

Duration

Number of eddies

Mesoscale dynamics: Eddy field
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More frequent with KPP

Longerlived andliargerwith GG

Lessstablestratification +
eddies decay more easily with
KPP
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Mesoscale dynamics:
Eddy field

Eddies contribute In
transport of tracers (e.g.
salinity) in2 ways

1. Advectionof water
masses
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Mesoscale dynamics:

Eddy field

Eddies contribute In
transport of tracers (e.g.
salinity) in2 ways

1. Advectionof water
masses

2. Entrainmentof coastes

fresh water

NAS smalldomaint
entrainment > advection
(qualitative guess...)
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Take home messages

Highresolutionis important, but IS0t enough mixing schemess relevant

Better resolvingsertical dynamics:

A TKE based scheméa.g. GGL) = good
performance, even at coarser resolution
less expensive efficientandaccurate
models

Effects oormesoscale

A More stablestratification+ more stable
mesoscale circulatiore{idies

A Role of eddies itransport of tracerst
Improvement also fobiogeochemical
forecastspollution dispersaketc
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Take home messages

Highresolution important, but isnot enough mixing schemess, If not more, relevant

Better resolvingsertical dynamics: Effects ommesoscale

A TKE based scheméa.g. GGL) = good A More stablestratification+ more stable
performance, even at coarser resolution mesoscale circulatiore(dies
less expensive efficient andaccurate A Role of eddies itransport of tracerst
models Improvement also fobiogeochemical

forecastspollution dispersaketc

Thank you for your attention!
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Additional material
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— Inside open sea eddies
—— Qutside open sea eddies
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