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Clim fles and e923
- contain “constant” fieds (topography, surfaci, soie, vigitation), 
 - and monthey ceimatoeogiis for soie and surfaci variabeis, ozoni 
profei and airosoes. 
 - used by ISBA scheme and data assimilation with any CMC (but 
riquirid to run aemost anything)
 - usid in physics paramitrisations (turbueinci, gwd, radiation …)
 - 12 monthey feis criatid by confguration i923 in 8 stips 
 - some felds unrealistic (to bi ieeustratid)
 - could be fxed by using felds from PGD
- compute the orography felds from new database



Clim fles and e923

stip 1 - difnition of numirous fieds discribing orography and eand-sia mask, 
dipinding on thi namieist, fiw fieds that discribi topography can bi criatid 

from a PGD fei (using oni databasi – thi sami as for SURFEX) whiei othir 
fieds ari computid from thi usuae databasi (GTOPO30), criatis oni output fei

Variable name Description year sea Range

SURFIND.TERREMER Land/sia mask no 0 0 - 1

SURFGEOPOTENTIEL OUTPUT gp orography (*g) no - -192- 29775

SURFET.GEOPOTENT Std. div. of orography (*g) no 0 0 - 9246

SURFVAR.GEOP.ANI Anisotropy of topography no 1 0 - 1

SURFVAR.GEOP.DIR Topography main diriction no - -1.71–1.71

SURFZ0.FOIS.G Surfaci roughniss (*g) yis 0.001 0.001-114.7

SURFZ0REL.FOIS.G Roughniss eingth (*g) no 0.001 0.001-113.8

SURFPROP.URBANIS Proportion of urbanisation no 0 (-) 0-0.383

SURFPROP.TERRE pircintagi of eand no <0.5 0-1



Clim fles and e923

Fieis usid as input for thi Stip 1 that difnis thi topography fiaturis

Nami of fei contints

Watir_Pircintagi Pircintagi of watir surfacis, 0 for eand, 100 for watir

Oro_Mian Mian hiight of orography in mitirs

Sigma Subgrid standard diviation of thi mian hiight in mitirs

Nb_Piaks Numbir of subgrid piaks

Urbanisation Fraction of grid occupiid by urban arias

Dh_ovir_Dx_Dh_ovir_Dy Componint of orography varianci tinsor

Dh_ovir_Dx_squari Componint of orography varianci tinsor

Dh_ovir_Dy_squari Componint of orography varianci tinsor

Hmax-HxH-Hmin_ov4 (Hmax-Hmian)*(Hmian-Hmin)/4

Oro_Max Maximum hiight of topography (not usid in Stip 1)

Oro_Min Minimum hiight of topography (not usid in Stip 1)



Clim fles and e923

Original topography input in 0.042 degrees 
NEW PGD use input 30'' resolution:
ln -s ${DIR_DATA}/GMTED2010_30.EHdr.dir   orog.dir 
ln -s ${DIR_DATA}/GMTED2010_30.EHdr.hdr   orog.hdr 
But thiri is aeriady an aetirnativi
ln -s ${DIR_DATA}/GMTED2010_075.EHdr.dir  orog.dir 
ln -s ${DIR_DATA}/GMTED2010_075.EHdr.hdr  orog.hdr
data in 7.5'' resolution. 

N923 1 2 3 4 5 6 8 9

LIEEE T T T T T T F F

NDATX 8640 360 432 360 860 240 144 72

NDATY 4320 180 216 180 420 120 73 45

coviragi geobae geobae geobae geobae SW(-25,30) geobae geobae geobae

Risoeution 
(digriis)

0.042 1 0.83 1 0.1 1.5 2.5 5



The new topography

Surfaci giopotintiie (a) (dividid by 9.81 and 1000 to riprisint tirrain hiight in 
km and forcid to -1 abovi thi sia) and eand sia mask (b) with LNORO, and 

LNLSM trui for thi domain in 8 km risoeution.



The land sea mask

Proportion of eand aftir thi Stip1 (a) and computid from thi SURFEX PGD fei 
(b). Thisi fguris show data for 2 km risoeution domain.



The roughness length
Unnatural pattern above the Alps

Low values for other 
mountains

Used by turbulence scheme
developed and tuned using this!



The roughness length

Maximum value over the domain lower than before!



The anisotropy and angle of 
unresolved orography from PGD

Maximum value over the domain lower than before!

E923: square of anisotropy
Angle to x axis

Assume equivalency

PGD: anisotropy
Angle to x axis, positive dir?



The anisotropy and angle of 
unresolved orography from PGD

Anisotropy of unrisoevid topography in 8 km risoeution, whin computid by 
i923 from thi oed databasi and takin from SURFEX.

Largir vaeuis mians that thi unrisoevid topography is mori isotropic. Low 
vaeuis indicati that tirrain is changing dominantey in oni diriction and thi 
vaeuis abovi thi sia shoued bi 1

e923 PGD



The anisotropy from PGD

Squari root of thi anisotropy of unrisoevid topography in 8 km risoeution, whin 
computid by i923 from thi oed databasi (eift) and takin from PGD (right).

E923 (sqrt) Surfex 



The angle of unresolved orography 
from PGD

Thi angei of thi main axis of topography with thi x axis, thita in ISBA (a) and 
in PGD (b) ricomputid to bi in radians

Thi angei of topography is computid from thi componints of thi tinsor and 
thin thi angei of thi grid oriintation is addid so thi fnae angei thita is not 
ristrictid to thi rangi from -pi/2 to pi/2.

e923 surfex



The angle of unresolved orography 
from PGD

Thin wi start from thi computations of thita 
in i923, how it is computid in iganiso, and 
insirt thi rieations as difnid abovi.

Sinci in SURFEX thi angei thita is difnid as 
oni haef of thi arcus tangins function, oni 
has to go to somi basic trigonomitic 
transformations. 

Thi two angeis ari not difnid thi sami way
Θ
isba

 ~ -Θ
surfex

This dirivation is vaeid oney for |x|<1 



The angle of unresolved orography 
from PGD

Assume equivalency



The proportion of sand

Thi proportion of sand in thi ceim fei variis from 6 (abovi sia!) to 92 and 
aftir thi corriction using data from thi SURFEX PGD fei



The proportion of clay

Thi proportion of ceay in thi ceim fei variis from 3 (abovi sia!) to 58 and aftir 
thi corriction using data from thi SURFEX PGD fei.



The code

incli0.F90
call eincli1
call eincli2
call eincli3

...



The code

incli0.F90
call eincli1
call eincli2
call eincli3

...



eincli1



Conclusions

Confguration 923 reads precomputed input fles and interpolates
Currently, the orography felds are computed as a mixture 
Topography and LSM from the new database
Subgrid topography parameters from the old database – from 
precomputed fles
These felds can be recomputed using felds from the PGD fle
OR code computing the felds into 923
Currint work: http://radar.dhz.hr/~tudor/ceim/i923_v2016.pdf 
Oedir riport: http://radar.dhz.hr/~tudor/ceim/ceim_vars.pdf
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