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Outline

- The model T-UGOm

- Detiding the data from profilers

- Choice of parameters

- Response of the model to those parameters

- Conclusion



  

T-UGOm 2D/3D model
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Finite elements/finite volumes

Continuous/discontinuous Galerkin 

Semi-implicit/explicit 

(multiple dynamical cores)

Time sub-cycling

Multi-discretisation: triangle, quadrangle

Embedded spectral solver (tides)

C/C++, MPI parallelization

Operationally used for space altimetry and gravimeter de-aliasing corrections

Optimized for tidal applications

full potential:

astronomical, loading and self attraction

online harmonic analysis

etc..



  

 -Continuity:

 -Momentum:

 -Wave equation:

Solved implicitely with a complex-valued, sparse matrix solver (variational formulation)

2D spectral equations

( ) Duufu −Π∇++∇−=×+ ggj δαω
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 -Wave Separation
 -Useful for parameter exploration, ensemble computation



  

Radar, 2D and 3D spectral

HF-Radar M2 
analysis

M2 2D-spectral 
LGP0xLGP1

Mean M2 3D-spectral 
LGP0xLGP1

M2 2D-sequential 
LGP1xLGP1

M2 3D-spectral LGP0xLGP1, bottom

M2 3D-spectral LGP0xLGP1, surface

Radar, 2D and 3D spectral



  

Parameters exploration

- Objectives : improve 3D barotropic 
currents for data corrections (moored or 
embarked ADCPs)

-Targeted parameters:
  -Roughness length

  -Kz
  -Vertical resolution

- Experiment region:  west French 
Britany (Iroise Sea)
   -profilers
   -HF-radar

- Thanks to Louis Marie (IFREMER Brest) 
for providing the data



  

Detided ADCP data

• Each velocity component 
goes through a harmonic 
analysis at each bin. 



  

Dissipation in TUGO-M
From the manual...



Effect of bottom roughness

. A logarithmic vertical profile is assumed 
for the velocity, dependent of the bottom 
roughness Z0. 

. Changes in this parameter only affect the 
maximum amplitude but not the depth at 
which that maximum occurs.



Corresponding ellipses

● Higher Z0 value provides more 
realistic tidal ellipses at the 
bottom



Respective error profile

● We can obtain maps of 
“best value”

● There is up to 2 order  
magnitude of difference in 
sensitivity between stations



  

Global error

• Large difference of sensibility 
over the stations

• Largest error in shallow region



  

Minimum diffusivity coefficient 
and vertical resolution

• Best Kmin at different 
resolution:  20 ( bottom) 
and 40 layers (top)



  

Effect of the turbulent closure 
scheme

• In shallow region the benefits 
of the turbulent scheme is 
obvious



  

What about other constituent

• K1 currents are much smaller 
in amplitude

• They seem to have very little 
sensibility to the dissipation 
parametrization



  

Conclusion

• The spectral approach allow quick sensitivity test to build map of 
parameters with “best value” (and range of values)

• Role of parameters is quickly assessed

• Zone of high error can be identified

• The turbulent scheme kepsilon seems to be of great advantage in 
shallow region its sensibility to initial conditions can and need to be 
assessed.

• Need to feedback the 2D model with CD calculated from 3D and 
check for improvements.



Turbulent scheme vs constant 
Kv

●
ASPEX1

(south britanny)

 . 

. 



  

Turbulence closure scheme
- Scheme from Gaspar et al (ref): 

formule

-Comparison of Kz profile between Symphonie (left) and TUGO-M (right)



Error profile at P4

●
ASPEX1

(south britanny)

 .effect of closure 
scheme

. impact of vertical 
resolution


	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19

