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CMEM input / output (I/O)

Input / Output file format:
Grib, Ascii, NetCDF, Grib-API

-> Flexible interface

Input / output file size and variable
dimensions

Automatic detection of input size
and variable allocations

Portable I/O, for any Linux and Unix
systems

CMEWM namelists

Crefining the CWiEW options [imeduolar, i npotioont put, obsetving configotation)

-,

CMEM Input
Dy namic fislds Constar fizlds
Soil maisturs (levels 1,2, 3 Sail textue foctions (sand & clayl

snrfnce geo potemntial
wegetation types and fractions
water fraction

Sail tempemtuoe [lewels 1, 2,31
Air tempemtice at 2m

Enaw depth and density
[=tatic] Leaf Area Index

Optional dynamic fields [ Liebe aption for the atmes phede moedule)
Tempemtuee and aic homidity atmesphenc profiles

Eurface presmne

CMEM socftware

Coded in B0, made of 43 subm i nes. Trlain progmm: cmem_main. Ba0

;

CMEM Output

Lzl L:

Hrightne== Temperatures [H& W)
Effective Tempemtume

Lewel 2 Lewel 3:
Wegetation optical thick ness Fractionz (bame sail and low wegetation)
Bare =oil fractions Farameters [vegetation and o oghnesz)
Wepgetation water comtent Emissivities [H & W]

Atmespheric optical thickness
Atmospheric upward brightness tem pecatore




CMEM code structure

Run definition (freq, angle,
soil depth, I/O options,
mask...)

Read Input dimensions
(lat,lon,time)
check consistency

Read Input

Compute tiling,
roughness, vegetation

Radiative transfer based
on input data, tiling,
and according to
setup options

ChlIEN cOode structure
cmem__main . o0

LM EM sefnp

call ciomn_setup. FI0

the ascii file "input” is tead to define options chosen in the haoelist files

(Get Input data files informations {for I/ formatj:

ahd chechk i hpot data cohsistehcy ih tetin of ditoensich

call tdcioemgribinto. F90
call tdeimmemascii info. F90
call tdeioein netedfinte. B90

[Al.lﬂcate variables

L

‘Read Imput data files

call tderoemgtib. B0
call tdeioeimascii B0
call tdcioein hetedf. FRO

[ Initialize the simmlation
call cioemm_init . BRO

Atoosphetic modole call cioemn_atm . FG
Tilihg, toughhess ahd vegetatioh patainetets

[ Radiative computation

soil mmaduole [call croerm_soil F90)
wvegetation ioodule (call cioen_weg. F90)
show nadule [call coem_show. B90)

cormput TOY TB [call cioen_thno. F90) and TOA TE

[ CMEM ontput

call wicimerngti b. B0
call wtoimemascii. F90
call wiaimemmhetod£.EF90

[Dﬂlllucate variahbles

Yariable declaration

- y
Kind definition:
patkind1l.BFRG

Dweclatation:
yorncioen grib. F90
younc ioen hetcd £ B0
youncoern pat. F90
vauncioentield. B0
youocioenatin . B0
yorocioensai | F90
yorncioenvey. F90
yvounl on. FRG

vounl nh_ifsanx. F90




CMEM: flexible portable software
CMEM flexible, portable F90 code
> Input / Output file format and file size and variable dimension

Grib, Ascii, NetCDF, automatic detection of input size and variable
allocations.

> Portable code, for any Linux and Unix systems (tested on SuSE and
Debian, with pgf90, ifc, gfortran)

Requirements: Grib and NetCDF both compiled with fortran 90
NWP model routines and libraries are externalized
» CMEM code, fast evolution:
- VO (Jul. 2007) 28 F90 routines/ 4200 lines
- V1.1 tagged version (Dec. 2007) 37 F90 routines/ 6300 lines
- V1.2 tagged version (Mar. 2008) 43 F90 routines/ 8300 lines
- V1.3 tagged version (April 2008) 43 F90 routines/ 8300 lines

- V2.0 tagged version (Dec. 2008) 48 F90 routines/ ~9500 lines
(grib API)
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CMEM: Modular Physics

Now associated to modular code structure
Allows accounting for different parameterizations for each component
> Soil dielectric mixing model
(Wang & Schmugge / Dobson / Mironov)
> Effective temperature model
(Choudhurry / Wigneron / Holmes)
> Soil roughness model
(None = Smooth / Choudhurry / Wegmuller / Wigneron 01/07) SOIL
» Smooth surface emissivity model
(Fresnel / Wilheit)
> Vegetation opacity model
(None / Kirdyashev / Wegmuller / Wigneron / Jackson) VEGETATION

» Atmospheric radiative transfer model
(None / Pellarin / Liebe / Ulaby) ATMOSPHERE

ECMWF &5
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CMEM: Modular Physics

Equivalent to LMEB when corresponding options are chosen:
> Soil dielectric mixing model (Wang & Schmugge / Dobson / Mironov)
> Effective temperature model (Choudhurry / Wigneron / Holmes)
> Soil roughness model (None = Smooth / Choudhurry / Wegmuller / Wigneron07)
» Smooth surface emissivity model (Fresnel / Wilheit)
» Vegetation opacity model (None / Kirdyashev / Wegmuller / Wigneron / Jackson)

> Atmospheric radiative transfer model (None / Pellarin / Liebe / Ulaby)

Convergence CMEM-LMEB studied at the vegetation tile scale (de Rosnay, SMOS
workshop)

Ensures that, when apropriate set of options is chosen, CMEM is in agreement
with LMEB, ATBD and SMOS retrieval algorithms
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CMEM: Modular Physics / modular code

CMEM modules
Soil Moduole Yegetation moduole Snow moduale Atmospheric modale
cmem_soil.F0 cmem_veg. oo cmem snow.F90 cmem_atm.Fo0
" . . i . " "
Dielecttic mmodels vegetatioh T—w 1model Atimosphetic BT models
dielice_sub 90 veg_sub.F50 atim_sub. F90
diel wat_sub.F0 Dpacity models Show HUT imadel attnpetarin. F90
-#icl_wat.F‘E'C' vepwigt. 20 Afrtliche S0
iah cohdoct F90 vegfack.F90 5 L afwteelaby N
dielsoil_sub FRO \ agwagin
dicldobson Fo0 veghird. F50
diclwang. FH0
diclatiro o1 FH)
L - -

i Effective tewnpetatute ioodels
icff_sub FH)
'

-~

-
Simooth sutface teflectivy imodels
_fmsﬂa-f.F N

L withell P30
~

p
Roughhess immodels

wphchoa FH0

L rgliwegh P
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SSS: Add a diel_rough_wat.F90
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Sea Surface Salinity
WP 1200: Ocean Salinity in the Integrated Forecast System

Deliverable: none, needed at t,

* Operational implementation of OSTIA SST in 2008 (MD)

* SSS as part of WP 1610 & 1200 (Jan-Feb 2009)
* Forward modeling: TBocean = TB_flat + TB_rough
- TB_flat already in CMEM (Klein and Swift 1977)
Need to replace cste SST by fields.
- Tbrough: SMOS L2 algorithm (P. Spurgeon, ARGANS)
Need to be added as a module, in CMEM
Additional inputs (flaged for SSS only): Wind, SSS, Wave Height

. To be used:
Roughness TB models: 3 different approaches SMOS L2 from ARGANS
* Model-1(L2 default): 2-scale approach - 3 modules to be converted
(Durden & Vesecky 1957,Dinnat et al., 2002) from c to F90
* Model-2: foam contribution (Reul et al. 2003) - 1/O to add for SSS, Wind, WH

* Model-3: semi-empirical model (Gabarro et al.2008)
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Web interface

http://www.ecmwf.int/research/ESA_projects/SMOS/cmem/cmem_index.html

Documentation
Source

/O templates
FAQ

Users

Bug report
Contacts
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&) CMEM Download - Mozilla Firefox -

File Edit VWiew History Bookmarks Tools Help

<EI - - @ ﬁ C http:ffwww.ecmwf.intfresearch/ESA_projects/SMOS |'| [P] -'I i“\l
[ ECMWF & webpublish € ECMWF Data Server € CMEM | | Deimos-L1C muAGU Mb € journals € H-SAF »
[} grib_api: Grib APl examples 1 http:fjwww lodyc jussieu.fr/~jbf < CMEM Download 8 -

Home YourRoom Login Contact Feedback Site Map S h I FE
. About Us Products Services Research Publications News&Events
& Owerview Forecasts Computing Modklling MNewsletters Cakendar
R _1_:“' Getting here Cirder Data Archive Reanalysis Manuals Employment
Extreme Foresastindextp ~  Committees Oirder Softwares PreplFS Seasonal Library Cpen Tenders
Home = Researnch = ESA_Fropcts = SMOS = CMEM
CMEM: Community Microwave Emission Model

CMEM I
Documentation
Download
—omnoas CMEM Download
#* Soure code
* Input/Cutput
* Fac Model source code (top)

* Us==

* Citin CMEM is a Fortran90 software package. It has been tested with pgf30, gfortran and ifc fortran
compilers.

Contact
Download CMEM:
When you download CMEM, please keep us informed, by sending us an e-mail (see contact).
You will then be added to the CMEM users diffusion list and we will keep you informed of any
modifications, bug reports and new version of the code.
Download CMEM version 1.3 (April 2008)
Chamcteristics of this new tag and difference with previous version.
Bug mporton cmem vl .3
Previous versions:
Download CMEM vesion 1.2 (Marchr 2008)
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