2 Zhao Zhang?

lewicz
ity

IVersl

Piotr K Smolark
2NCAR

TURBULENCE IN ATMOSPHERIC FLOWS
ILoughborough Un

UNSTRUCTURED/ADAPTIVE MESH MODEL FOR STRATIFIRD
Joanna Szmelter !

SRR ISR
LD 5
BBRANRN] N
e ATAYS R
e
R
T AR T
I IIRINIRE
A T A A TA T
OEKERORS

K5

7
N
N
AVAYAYAY,YA"
TAVAVAVAY
uTAY)

AVAY
N/

by

4

AVAVA
V4%
e
X
‘VL
VA
AN,
avay,
2%

"a)
\Vav,
Y

LSRR
TATAVAVITAVAYAY
KA
AN AVAVAY.

SOVAVAYAVA
RS
KR
XK

X
AV

K

¥
o

AT S,
NISRSSSASESSS
RSRSSSSEAR
RIS
BRRRRERARRSS SRR
RSOORRERRRIROESE

WY,
WMy,

NS
XS

LR
ZoO

S
KRR
LRI

5
A

KRS

R

S
KRR
BRI
BRIk

5
Y.
R

VA
0

SRR

RS
RS
XK
R
O

XOOCRRRAN]




The Edge Based Finite Volume Discretisation
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A general NFT MPDATA unstructured mesh framework
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Bt = A(P" + 0.56tRT, V2

(Smolarkiewicz 91, Smolarkiewicz & Margolin 93; Mon. Weather Rev.)

(Smolarkiewicz & Szmelter, J. Comput. Phys. 2009
Szmelter & Smolarkiewicz, J. Comput. Phys. 2010)
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Static mesh adaptivity with
MPDATA based error indicator

Schaer problem

Coarse initial mesh 3600 and solution




Notion of MPDATA

A Iterative upwind
ot (Smolarkiewicz & Szmelter, J. Comput. Phys. 2005
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o7 tVe(Ve) =R Gravity wave breaking
In an isothermal stratosphere
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EULAG CV/GRID
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Low Froude Number Flow
Past a Three-Dimensional Hill
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Unstructured-mesh framework for

atmospheric flows
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Stratified (mesoscale) flow past an isolated hill

on a reduced planet
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CONCLUSIONS

The paper demonstrates applicability of the general NFT
framework to simulation of atmospheric flows using fully
unstructured meshes. Novel numerical illustrations
confirm that the edge-based discretisation sustains
accuracy of structured grids.
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