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1. Motivation: Initial and boundary effects in NWP and RCM
simulations
2. Horizontal interpolation methods in int2lm
3. Vertical interpolation method in int2lm
1. Interpolation and initial conditions

2. Interpolation and boundary conditions
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Motivation: 2way — lway  b<tU

Brandenburg

ECHAM/CCLM (first results) e

DIFF: Temperature TWNOOB-TWNOOG, 2005—200907
DIFF: PP, TWNODS—TWNOOSE, 2008—2009

conlev: 062 isolev: 082
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2-way system b-tU
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int2lm in COSMO via OASIS3-MCT
p2z-levels z2p-levels

ECHAM time integration
OASIS horizontal OASIS horizontal

interpolation v PS

HE,VE,OE/ ' ~OE

aggregation

COSMO-CLM receive interface COSMO-CLM send interface
rcy rcy
LpHC,VE,OE PSDE(IPHC,VE,DE}
Hydrostatic
adaption of PS
) OE snd
Vertical to COSMO-CLM PS e (W3c ve oe)
interpolation orography r
from VE, OF : Hydrostatic
rcw
to VE, OC Psoc[ lpHC,VE,DE) o adaption of PS__
_ HC, VE, OE after vertical
Hydrostatic interpolation
¥ adaption of PS__
rev . d
lpHcJ VE,OC :eufter 1st v.ertlcal Vertical PSOE( Lp;nchc, oc)
. interpolation interpolation i
_Vertlcall _ A ( o } from VC, OC Hydrostatic
interpolation PS (W to VE, OF adaption of PS
from VE, OC och ¥ Hc,vE,OC ’ oc
to VIC, OC to ECHAM
| orography
rev snd snd
lp‘H::J\.fc,oc lPHC,VC,DC Psoc[l‘pHc,vc,oc)
COSMO-CLM time integration
CCLM S qJHC,VC,OC;PSOC
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. Horizontal interpolation =tV
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1. Soil and Vegetation Variables
Nearest neighbour / bilinear / Cressmann (IDW-method) (removed)

2. Atmospheric Variables

guadratic (GME) / bicubic spline
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. Horizontal interpolation =tV
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2. Atmospheric Variables

guadratic (GME) / bicubic spline
The accuracy of the horizontal interpolation of T and PP affects the total

accuracy of the 3D interpolation. The numerical errors of the horizontal

interpolation can be amplified by the vertical interpolation !!!
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II. Vertical interpolation ~ b-tu

Brandenburg
University of Technology
Cottbus - Senftenberg

Inter- and extrapolation of the atmospheric variables PP, T, U,V, W, QX
From vertical grid of the driving model to those of the COSMO model

3000 | | |
—— COSMO-CLM
Example: - = = ECHAM
ECHAM L47 (80km) / 2500 i
T63 (320km) « Interpolation
s
COSMO L45 (30km) / 20001 —
0.44° (50km) c
% 1500 i
O
T
1000+ i
500 - i
< Extrapolation
% T 4 6 8 10 12 14 16 18 20

Grid point
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Steps of vertical interpolation b-tu
pressure to z-levels Brandenburg
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The vertical interpolation of field y(p)

rev
requires ps on COSMO orography W ve, o 1. PSGE(‘PHE VE, DE]
Hydrostatic
1. PS adaption of PS__
Orography ECHAM — Orogr. COSMO Vertical to COSMO-CLM
PSoe — PSoc interpolation orography
- First guess using barometric height from VE, OF ;S (g ]
formula and mean virtual temperature [op = OC! ™ HC,VE,OE
Inputmodel Hydrostatic
half levels '
_ p:xf_];.é_q:k] 'er adaptlnn ofP.SC‘C
e T after 1st vertical
/‘\ interpolation
S plk +1| “r;u:k+1:““ - vertical '
/ interpolation PSGC(WL‘; v c:c}
L ,“:r; ) from VE, OC
CcLMorography to VC, OC

Y
J’nput modef orography

7 W
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Steps of vertical interpolation b-tu
pressure to z-levels Brandenburg
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2.0 PS o (W )
Orography ECHAM — Orogr COSMO - HC,VE, OF OF HC VE, OF
OE(kE) - ¥ oc(ke) Hydrostatic
adaption n::fPS[jE
General procedure Vertical to COSMO-CLM
. : interpolation orography
Select kref at 850hPa above sea points from VE, OF ¥
« shift the profile between kref and kmax to to VE, OC ol e
COSMO orography Hydrostatic
- remove / add gridpoints to shift the BL profil ~ ¥ adaption of PS__
_ _ Mt o e after 1st vertical
» assumtion of constant gradient or value of o interpulation
. . . . Vertical
the field variable to shift the BL profile interpolation Pscc( P o Dc)
from VE, OC
to VC, OC
v
rcv
qJHC,UCJDC
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EZC 47L(80km) >45L (SOkm) Brandenburg
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Interpolation Extrapolation

i=32 j=68; hsurf(CCLM)=51.2m hsurf(ECHAM)=991.5m; dt_cp: 10 =61j=7, hurf(CCLM)2-5m hsurf(ECHAM)=1055.5m; dt_cp: 10
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IBY] Vertical interpolation V (dV/dp=const) ety
ommunity E2C 47L(80km)_>45|_ (30km)24 Brandenburg
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Interpolation Extrapolation
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Vertical interpolation GRH (const)  DetU
E2C 47L(80km)->45L (30km) Bianderibirg
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Interpolation Extrapolation

i=61j=7; hsurf(CCLM)=2730.5m hsurf(ECHAM)=1055.5m; dt_cp: 10

i=32 j=88; hsurf(CCLM)=51.2m hsurf(ECHAM)=991.5m; dt_cp: 10
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Steps of vertical interpolation b-tu
pressure to z-levels Brandenburg
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3. PS | W e
Pressure adaption HC,VE , OF Psoe[" HC,vE,DE)
PS oc = PSoc(Whew) Hydrostatic
adaption ofPSOE
General procedure Vertical to COSMO-CLM
- - interpolation orography
1. Calculate the geopotential height of the from VE, OF t -
300 hPa level and compare with ECHAMs to VE, OC 3. Psoc(lpﬁc,va,cs]
300 hPa level. Hydrostatic
2. Correct PS accordingly and repeatstep 1.~ ¥ adaption of PS__
T lafter 1stvlert|cal
interpolation
Vertical v
interpolation PS (W™
from VE, OC ocl e ve,oc)
to VC, OC
v
rcv
qJHC,‘-."CJDC
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Steps of vertical interpolation
pressure to z-levels

b-tu

Brandenburg
University of Technology
Cottbus - Senftenberg

' l]Jr:“
Final interpolation to COSMO levels RN
WYveoc — Wvc,oc
General procedure Vertical
_ _ interpolation
1. Calculate the geopotential height of the from VE, OF
COSMO levels using the final pressure toVE, OC
2. Interpolate y from ECHAM to COSMO
L
levels o
4'1'IJHC,"I-"E,DC
Vertical
interpolation
from VE, OC
to VC, OC
v
rev
lIJHC,'u"C,DC

P
CChisSem. Interpolation methods

PSDE[ ll"rHr:I;l,‘l."EJEZ:IE:l

Hydrostatic
adaption ofPSOE

to COSMO-CLM
orography

¥
PSOC( l[JrHcg,‘l."E,OE)

Hydrostatic
adaption ofPSﬂc

after 1st vertical
interpolation

'
PSGC( lerc;,VE,GC)
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Results of vertical interpolation

b-tu
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1. Initial conditions

rev
qJHC,‘u'E , OE
Analysis of pressure tendency as

measure of noise due to Vertical

o . interpolation
initial and boundary conditions from VE, OF

to VE, OC

\J

v
q"Hc,vE,crc
Vertical
interpolation
from VE, OC
to VC, OC

Y
-LIJI'W

HC,VC,0C

“
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Hydrostatic
adaption ofPSOE

to COSMO-CLM
' orography
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Hydrostatic
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| APS/At ||
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Il APS/At || b-tu
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ECHAM6 — COSMO-CLM
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<XCLM || APSIAt || b-tu
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OUTLOOK b-tu
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« dT/dp=const -> dT/dz=const
* vertical shifting -> vertical stretching
 consolidation

* main levels in the center of height (not pressure))
 update of the documentation

* Finalizing 2-way (and online 1-way) coupling
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