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Motivations

l.  Can LU model better represent the mesoscale eddies effect on the
large-scale circulation?

II. Can LU model improve the internal variability of coarse-resolution
ocean models?
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http://q-gcm.org

Deterministic QG equations

e Evolution of k-th layer potential vorticity (PV)

A A
Orqr = — V- (urqr) fOZ Vipi fj

e Update k-th layer pressure, height and velocity

1
g = —Vipr + By — o)
fo

v6

e Evolution of mixed layer temperature (or SST)

Uy, = U1

fOHm

17 + 1,
ol,, =— V- (ume) -+ KQVQTm — K4V4Tm -+ Wy 1+

2H,,
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Eddy-resolving simulations
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Eddy-resolving simulations
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Stochastic QG equations

e k-th layer eddy velocity noise (m/s) o kBt

e k-th layer variance tensor (m?2/s2) Frik 4 {(U x By — o kBt]) (U v By — E

e Evolution of k-th layer PV Orqr = — V- (urqy) 7. Vi 7 Vi

Advection flux Diffusion flux Sources flux

e Evolution of SST attz—ﬁfm = - V- (ume) + KZVQTm — K4V4Tm + W




Data-driven modeling
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Data-driven modeling

(ii) LU-POD-P
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Coarse-resolution simulations
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Coarse-resolution simulations
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Statistical prediction
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Statistical prediction
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Measures of statistics 52

Measures

Values

Accuracy

RMSE of Prviop — H]_?MQD — ]_?REFHA

RMSE of OMOD — HO'MOD _ UREFHAa 0 = (p _1_7)2
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PC =

 NloZeellallofionla

1 2 2
Dispersion = Al / / ( J;”EF 1 — log ( Og”EF )) dA

O-MOD g

GRE = ; ||2!_?REF — Puon HZ + % Dispersion

OREF

SN
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Statistical prediction

Comparison of statistical
measures (integrated
vertically) for pressures
provided by different coarse
models (Exp.2)
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Energy analysis
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Energy analysis

® KE contributions

KE PE Buoyf_mcy
forcing

+ Z poHy (uy, AsV2uy, — AyV*iuy) 4

) (fsg)a = ‘—i”//fgdfl
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Energy analysis
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Conclusion

 The correction drift is found to be important in reproducing the meandering
jet on coarse mesh.

* The non-stationary noise based on the projection method enables us to
improve the low-frequency variability of the large-scale circulation.
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