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Projections - Map Factor

 Conformal projections: planar (stereographic), conical (Lambert)
and cylindrical (Mercator)

* Map Factor (m): rate of reduction of a line in the projection with
respect to a curve on the sphere

NS %
dx 1-K 2 1+K
m(p)=—=| —— .
ds l-sin” @ l+sing

K = sine of the tangency point latitude
¢ = latitude
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Map Factor in the Model

m appears in the model equations in projection coordinates

The easiest way to treat it in the linearized model of the SI scheme
is considering its maximum value at the working domain

m, = max| m|

Domain

Good solution when m remains close to the unity (small domains)

Instabilities at the semi-implicit scheme for large domains and
greater problems in NH cases (vertical pseudo-divergence)

A variable treatment of the map factor is considered for “large”
domains (similarly to the stretched ARPEGE treatment)
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Variable Map Factor at the HARMONIE Model

MERCATOR MAP FACTOR USING FOURIER SERIES

e Mercator map factor m(¢) = 1 m(x, ) = cosh 2
CoS @ a

e m(x,y) can be written as a linear combination of low-order Fourier

harmonics -
m(y)’ = lao + Zan cos(znﬂ yj
2 — L

g, = 1 (ef—e f)+1 L, domain size
2f a, Earth radius

=S L

a, = e/ —e’ |, n=12,.. =

n ((I’lﬂ') +f )( ) f 4

* A truncation with three coefficients will be included at the
HARMONIE model codification for “large” domains
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Size of the domain in km Ly =10050
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Variable Map Factor at the HARMONIE Model

WORKING AREA -

C

« HARMONIE grid areas:
e computational part of the domain (C+l)
e biperiodization extension zone (E)

 m does not take the value 1 at the centre of the computational
domain

* The improvement of the new map factor treatment should be
noticeable anyway

» Other options imply big coding effort for a small improvement
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TRUNCATION (ARPEGE vs HARMONIE)

e Spherical Harmonics vs Bi-Fourier decomposition

P —OO n=mw m=00 p=00

W gln i(mx+ny) f(X, y) _ Z gn 1 (mx+ny)

e Triangular vs Elliptical truncation

m=MMAX NMAX
N1 _i(mx+ny) P = VMMAX* -m?

\ ) ' / f(x,y) = Z a.e _ MuAx

m=—MMAX

D -
! m=MAX Cu=P) N |
f(.x, y) _ Z a’};el(mx+ny)
m=—MMAX @
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Code Flow (1)

En sudyn.F90 se micializa YTOMDYN v lee namelist NAMDYN
En smedyn.F90 se mcializa YEMDYN ¥ lee namelist NEMDYIN

ARPEGE — SETUP ( /main'arp)

sultyomb F90

HET RS 2 sndyn FO0—

Jrontrel! et 12 sneldynb FOO *
WO (LT A _} ':';ﬂl:‘l‘ﬂlb.?g':'
s 2 snsmap FOO = sugmrs FO0
N QL RLAMD AF Q2TRMY 9 'J'Ii]J-E'l“TI Fglﬂ'
NELAVO-

¥ g e gy NE g FOQ Yoresed sy VR hhmat FOO < seve FO0
= munv. Fo0

cnt3 Fo0
l < mxmaop.F20 2 sgemmx F = dgem
cntd FOO = dgemul

MOT RSO 2y i FOR)
l B T e
- ..

stepo.F90 WFLET ¢

E ] ’ z RS P 2 —_ . v .

worr saienitsy Heet Fog #oresed 3 Hopbupar FOO 3 sitmun FOO &9 13 gerint FOO jdgeu:.m
= sigam FO0 & 48eiw 2 yerint FOO

SO O Dy I_!l'i]l‘i".].:g'cl
wasos 3 Bgrhes FOQ
=

Sdfif NFLEVm)
— AT | Ty ’:';..’.Eg.].:gl:—l | Fma=0 3 syher FOO
=l 2 suhes FOO

edfi3 FO0 — 5

* subrutinas pertenecientes a AL ADIN

Correspondencias:
I LELAMG 1% oo . 0 # o . o
™ suedyn.FO0 susi /sumhsl en miny

! submat / sumhbmat en dgemm
suheg / sunhheg en suber / suhes
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Code Flow (2)

ALADIN — SETUP {/mam/ald)

il g suebrg FOO el ellips F

ARPEGE (__/arp/setup)

S LB

sulyomb FO0 [ o sudyn FOO| 7 ERLAY sueldynb. F90

A Rkl snedyn FO0
- g FUSOVILIC
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Code

ARPEGE — ADITAB ( ‘main/arp)

control/

WFarnn 2y 51_}::'_:111:90

1 LAY

———* pc2FO90

L TRTRY . ] 5]
SOTALO) 3 spem FOO / o spnhsi F20

AT NN HSPCS[ Fon

A LS
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Flow (3)

LLOMNEM=TFUE. cada n° zonal fiens que ser iratado separadameante
LL20=TEUE. modelo en 2-Dimensiones.

I LAY

] e S etars FOO

b l f"‘y‘{._ mxture F30

control’

spch.FO0

WO LR

stepa. F90

I LT AN

lr 2spch FOO0 =

sigam FO0

sitnu F20

seve FOO

ferenciz: “Senu-Implicit Speciral Computations
and Predictor-Corrector Schemes in the cycle 33
of ARPEGE/IFS™

Yessad F. Valid for cycle cw3Ze3ri.

* Submuitina pertensciente a ALADIN

Amet
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Code Flow (4)

ALADIN — ADIAB {/mam/adiab) MIPECIV: n° of spectral columns trested by this process for SI caloulations
and other vertical transforms.

IF NERRCIE)

ARPEGE (_armp/control)

it E?pl:].l.l:gﬂ NOT @A) E':P{‘IZJ_FQD IF LNHUINY H—"]e:puhst.l—'g'[)

stepo.F20

N N HE':]..‘{"_IFQG




All Staff Meeting Ut DEESPANA  DEMEDIOAMBIEN
g Utrech May 2009 ¥ MEDIO RURALY MARIN ‘ L_M

ESUSMAP -

SUDYN >
YEMDYN

SUELDYNB -

SUSI
SUNHSI =

Code Modifications (1)

Calculus of the map factor Fourier coefficients,
ESCGMAP

Definition of logical LLESIDG
Calling to ESUSMAP function

Initialization of variables LLESIDG and ESCGMAP
and variables for future semi-implicit calculus,
SIHEG, SIHEG2, SIHEGB and SIHEGB?2

Calling to the semi-implicit scheme calculus at
ESUHEG and ESUNHHEG when LLESIDG
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Code Modifications (2)

 ESUHEG
ESUNHHEG >  Solver of the Helmholtz equation (SIHEG,...)
Use of the new map factor coefficients ESCGMAP
Use of the laplacian operator in the new spectral
coordinates (bi-Fourier), RLEPDIM and RLEPINM

* ESPCM 2 Interface to the semi-implicit step

Introduction of the LLESIDG option

Introduction of the parallel calculus by zonal
number (LLONEM)

Array dimensions adapted to the new elliptical
truncation

END=START+4* (ELLI PS(M +1) - 1
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Code Modifications (3)

o ESPCS/ Semi-implicit step
ESPNHS/ >  Introduction of the LLESIDG option
Use of the new map factor coefficients ESCGMAP

Use of the laplacian operator in the new spectral
coordinates (bi-Fourier), RLEPDIM and RLEPINM

Dimensions adapted to the new elliptical
truncation

e Use of four matrix, one per quadrant, instead of
two, just for the first and second quadrant

e Adapted array dimensions
DO JN=0, ELLI PS(M

| SE=ESTART+4*JN
AUX_ARRAY( :, | SE: | SE+3) =WORK_ARRAY(:, JN, 1: 4)
ENDDO
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First Results (Hydrostatic)

Original Codification Modified Codification
S010TEMPERATURE S010TEMPERATURE
2008/7/1 z0:0 +12h 2008/7/1 z0:0 +12h

The main differences are at the central part of the maps, where map factor
estimations differ the most
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First Results (Hydrostatic)

Original Codification Modified Codification
S020TEMPERATURE S020TEMPERATURE
2008/7/1 z0:0 +12h 2008/7/1 z0:0 +12h

The main differences are at the central part of the maps, where map factor
estimations differ the most
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First Results (Hydrostatic)

Original Codification Modified Codification
S030TEMPERATURE S030TEMPERATURE
2008/7/1 z0:0 +12h 2008/7/1 z0:0 +12h

The main differences are at the central part of the maps, where map factor
estimations differ the most
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Future Work

* Further test should be done for reassuring the stability and reliability
of the hydrostatic codification - 10 day forecasting

e The non-hydrostatic codification is under work

» Stability problems

* The inclussion of a new diffusion term (as in ARPEGE) is under study



