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Coordinate transformation
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Physical space Transformed space
“surface”
" r=0
/[ y 3
D H Transformation
Y= v(t"x"y",2) 1

Z= -H —_-%V L "bOttom" Y = -1

From Deleersnijder & Ruddick, 1992, modified
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Coordinate transformation

s

alinity equation (2D) in Cartesian cooordinates:
9y S + 05 (uS) + 93 (wS) — 95 (1955 =
Coordinate transformation:
y=~t"2%2) & z=z(tz,7).
Transformed vertical velocity, Jacobian:
D= 0;y +udiy + wdiy, J=0yz=(0y)""

Transformed salinity equation:

B 0,(JS) + 0z(JuS) + 05 (S) — 0, (?aw) ~ 0
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Vertical discretisation
y

ertical discretisation of v-space:

—l=y<n<---<gn-1 <N =1L
Layer integration:
Vi 1 Vi Vi
hk:/ J dry; Sk:—/ JS d; pk:/ Judy.
Yek—1 hk Yek—1 Ye—1

Layer integrated salinity equation (F: turbulent flux):

O (hi:Sk) + Oz (PrSk) + (WS)), — (WS) 4

—F + Fi._1 =0.
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Non-adaptivev-coordinate
o Baltic Sea monitoring section o
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Adaptive grids
b

Iffusion equation for coordinate levels z:

Orz — Oy (kgridé’gz) =0, o= © l—? i3

Diffusion coefficient:

cD

grid __
k - Tgrid

(Cngrid 4 Cqurid 4 CdKCglrid + Cngrid) .
Influence of stratification, shear, surface, background:

K9 =0,p, KI x 0.u, K9 o (n42)7Y, K"« DL

For detalls, see Burchard and Beckers [2004].
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1D simulation North Sea
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__Simulation FLEX 76 T[°C]
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1D simulation North Sea

|7 Layer distribution for 10, 20, 40 and 80 layers: T
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Conclusion by Burchard and Beckers [2004]:
LFor fixed number of layers adaptive grids may be more accurate. J
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2D and 3D Adaptive grids
B -

Same strategy as for 1D will be used with some additional
measures:

Horizontal diffusion of layer thickness
Horizontal diffusion of layer interface position
Lagrangian tendency

© o o o

Isopycnal tendency
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2D Inflow experiment

|i Fixed coordinates, =30 days
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2D Inflow experiment

|i Adaptive coordinates, t=30 days
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2D Inflow experiment

f Adaptive coordinates, t=30 days —‘
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Conclusions

# The approach presented here is similar to isopycnal
coordinates, but more general.

# Implementation of the proposed adaptive grid strategy
Into models with general vertical coordinates (such as
ROMS, GETM) is straight-forward.

# Ocean (and atmosphere) models using vertically
adaptive grids may give more accurate numerical
approximations than models with fixed grids.

# Much more development work is necessary for
optimising and generalising this adaptive grid approach.
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