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Outline of discretization approach
(L.B., JCP 2000)

Semi-implicit, semi-lagrangian two time level
discretization of the Euler equations

-Inite volume discr etization of the diver gence
Horizontal C grid, vertical Charney Phillips

mproved Interpolation at the boundary for SL
advection, RBF interpolators (joint work with
G.Rosattl, University of Trento)
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The solver

Weakly nonlinear system Ax+f(x)=b: fixed point
iteration with PCG aslinear kernel

Convergence of nonlinear iterations

Linear part A: symmetric and well conditioned
Independently of orography

Block tridiagonal preconditioning with linear
oper ator s of vertical discretization

Fully M PI-parallel and portable code
Next: domain decomposition preconditioners



Applicationsto open channd flow:
straight channel
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Applicationsto open channd flow:
curved channel
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2D Gallus-Klemp lee wave test case

O

== Tl N \&x&?‘":ﬁ*’ﬁ}f’”3-?—?—‘?—‘:-'—1-5-—:*%—}&%—:- F B B %
-ﬁ-—}-a-;-—}——lr-e:.ﬁxil E:*'#ﬁﬁﬁ;*#??-?—?—‘?#?a-e-éa—é%—}&—}:-:-:.-q
—‘a-—:a-—:—:ba-haﬁ-—ﬂxu\a hl‘?ﬁﬁﬁﬁ':f?'-?-?-?-a-—}—:.va-—:a-q-q—aa-a-—:—}a- e —2m —3
e Hﬁﬂ'ﬁ'}" 1A AT e - 5 i e e
o e SNy aﬂﬁﬁﬁ;’ﬁ"ﬂ g A O N S S S
e e o o —y A i P S e L T R
e e o _}ﬁi‘:ﬁ g g B A I A N e
—a-—ar—a-—}-ﬁ-_:.__z,._gx__ﬁhi # T ﬁf”'-—’f#-?.——:r-a--a--r-‘,n-—':-a-ﬁ'-.-a-:_—a-—:-—:--;-a--:s.ar-s
e W ;-_g.._i,__ﬂ.ﬁ: _5..-4'4-'2'_ AT > > > > > > e -
e e oY T ,.i,.?f e - - B B e e i B B S LR e e R U
e e e o PN .__i-—?e’?f'gf?-ﬂ' il e i B - P B e

P e e - B it o R B e = T G O U S
—?-f'?r‘-"-—%"-—?-a-—:-—_;.__m T T T T > PP B S S > e e >
e e e P A P e T T T T TP T D i e o
B e e O S N i B I i R N b T B e
—F T T e o ;::: -_ﬂ;—f"f”'-'?-—?—:- e e R i R e R e e R e

[ *?-‘**’:’-‘:‘"-'?”—H—i--ixi B e
T T T T e e Y o e e T - B e B B R R R o
| = r-'-ﬂ'-—E-‘-—'?-H_;._,_& e e e i I . - = T
e F T T X F }_J"'“'“i‘m m\;-ﬁ—}‘*—h TN . - B e T R Y, . Y, Y,
i i e e S i Rt o o e e e gt s e o e e
P T T T P e —:-—_;h:: L gl e S e e e R i e e e et

| =7 T T T "T"?"T"_}‘—"ml\\ R = L
—F T T T T TT f?——}%-___}h \“:‘-H_{--;'.—J" e ey TS Tde e e a Sp e Ta eSS S

[ < F T T T B
Lo T T T TT T TP tﬁi_;_;r_y_;;_;pg.—z-—H—}h}—H—H—:—:- e
sttt e dh e e s S, R e TS s e a
-?-?-?-?-?-’?'-?‘""'/”f = \Eﬁi——x—;—?—h——r}ﬁ—}}}:3'}}-}—}—}44-}}}}-
S e S B e e e e e e el {
i e A A A A A e e
| e CATATATA A AR A AR
-?f____e-"‘_' B T e e e e e e e e e e e e e e e
P B, T i I T e e i
il _ |

.G. T ;35 T .g.{_]. = .g.g:.. — .‘C..D

o
&3
h
en
e It
L]
Tl
Lh
oo



2D nonlinear, nonhydrostatic test
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Comparison with terrain
following semi-implicit LM

 Difficulty of afair comparison (different stopping
criteria and implementation details)

« Slower convergence of iterative solver for terrain
following semi-implicit

Residual 1% |Residual 0.1%Residual
of initial of initial 0.01% of
value value Initial value
Sl iterations |6 21 50
SIZ iterations| 8 17 21




Parallel run with 36 processors

(3D lee wave test)

Total CPU [CPU time |COMM | Fastest
timefor 1 |solver time /sl owest
hour solver ratio
SE | 88.95s 45.03 s 11.95s [14s
Sl | 56.40s 26.16 s 5.12s 1.03s
7




Setup of fair testsfor efficiency
comparison




Parallel run with 16 processor s
(3D cold bubble test)

Total |CPU |COMM CPU time | COMM | Fastest
CPU |time |timesolver |advection |time /9 owest
time solver advection ratio
for 1
hour

SE [328s |91s 13.45s 156 s 40.8 s 1.07

SI [20/s |119s |134s 65.4s 7.4s 1.02




Development plans

« ARPA-SMR: development of afull SI-SL
NWP model in the framework of the COSM O
consortium adapting the L okalM odell physics

e MPI: test tubefor numerical methodsto be
used in | CON, the new global nonhydrostatic
dynamical core



