I/ Developments from CEN included in V8:

1/ Absorption of solar radiation

The main modification with the highest effects in Crocus simulations with default physical options is a bug fix in the computation of the absorption of solar absorption.
This bug was introduced several years ago with the first implementation of Crocus in SURFEX.

This bug fix consists in removing the dependence of solar absorption with the solar zenithal angle which is physically not correct (and was not present in the old standalone version of Crocus). However, it is possible to choose to keep this dependence with LSNOW_ABS_ZENITH=T in NAM_ISBA_SNOWn to compensate the imperfect behaviour of the default radiative transfer scheme in polar regions.
All snow variables are impacted. Snow depth differences can reach 30 to 40 cm on Alpine seasonal snowpacks on sunny slopes (south aspect).
2/ New metamorphism schemes
New schemes of snow metamorphism were implemented with a prognostic optical diameter (Carlo Carmagnola developments). It can be activated by the CSNOWMETAMO option in namelist NAM_ISBA_SNOWn with the following options:
"B92" (default, standard metamorphism (Brun et al 1992))
"C13" Carmagnola et al 2014

"F06" Flanner et al 2006 
"T07" Taillandier et al. 2007
Be careful :
· A netcdf data file is needed (available in MYRUN/DATA/CROCUS), you can either put a symbolic link in your running directory.
· The SNOWGRAN1 and SNOWGRAN2 variables don't represent the same quantities in B92 option and in other options. If you want to initialize a snowpack using NAM_PREP_ISBA_SNOW, please note that SNOWGRAN1 represents now the optical diameter (in mm) and SNOWGRAN2 the sphericity (same as before).
You can find the scientific details in Carmagnola et al, 2014 :
http://www.the-cryosphere.net/8/417/2014/tc-8-417-2014.html
3/ New scheme for radiative transfer in snow
The model Two-streAm Radiative TransfEr in Snow (TARTES, Libois et al, 2013) is now implemented in the Crocus model as an alternative of the default formulation from Brun et al, 1992. It solves the radiative transfer equation in a multi-layered snowpack with a two-stream approximation in order to compute the spectral albedo and irradiance profiles, with a 20 nm resolution, and with explicit grain shape dependence. It also computes broadband albedo and energy absorption profiles. A scientific documentation is provided.
This scheme can be activated  by CSNOWRAD=”TAR” in NAM_SNOW_ISBAn. By default, impurities in snow are not accounted for. By default, two very simple parametrizations of impurities can be activated (options “TA1” or “TA2”).

Note that this scheme increases significantly computing times.
4/ Adjust wind assuming a log profile in two Crocus routines (V. Vionnet)
The formulations of snow drift and of fresh snow physical properties come from empirical relationships defined for a given reference height for wind measurement. Until now, these formulations were employed in Crocus with the PVMOD variable which is the wind given at the height PUREF. To correct this discrepancy, new values of wind are computed assuming a logarithmic vertical profile.

(modif. M. Lafaysse: add a threshold on the roughness length)
5/ Topography

It is now possible to provide altitude and/or slope from an external netcdf file during the PGD. This is necessary in the operational application for avalanche hazard forecasting SAFRAN-SURFEX/ISBA/Crocus-MEPRA. See the namelist NAM_ZS.
Routines from MESO-NH which allow accounting for the effect of shadows on direct solar radiation were implemented in the OFFLINE mode with some modifications. It is possible to only account for shadow of the slope itself or to also account for shadows of the surrounding mountains (two options in NAM_IO_OFFLINE).

This new implementation has consequences in the parallelization routines.

To use these new options, it is necessary to compute the resolved slope of the grid and not the subgrid slope during PGD. This can be done by the new option LEXPLICIT_SLOPE in namelist NAM_ZS.

6/ Initialization of snowpack

It is now possible to initialize either snow water equivalent either snow depth. It is also possible to initialize snow with a non-zero liquid water content. See the description of namelist NAM_PREP_ISBA_SNOW.
This modification involves changes in the code for several TEB routines, without effect on results.
7/ Other changes

· Minor corrections in Crocus vertical discretization routine.
· The old namelist NAM_CROCUSn is dissociated into two new namelists for compatibility with the coupled mode. (implications in the differents calls to ISBA, including in TEB)
· Adaptation of the Makefile to requests of DSI/OP team for compilation in the SOPRANO environment.
· Bug fix: missing instructions deallocate in src/SURFEX/latlon_gridtype_lonlatval.F90
· Correction of a wrong comment in src/SURFEX/sunpos.F90.

· Remove unused file snowcroupgrid.F90
List of added files:

MY_RUN/DATA/CROCUS/drdt_bst_fit_60.nc

src/OFFLIN/init_slope_param.F90

src/OFFLIN/local_slope_param.F90

src/OFFLIN/modd_slope_effect.F90

src/OFFLIN/slope_radiative_effect.F90

src/OFFLIN/surf_rad_modif.F90

src/OFFLIN/surf_solar_shadows.F90

src/OFFLIN/surf_solar_slopes.F90

src/SURFEX/explicit_slope.F90

src/SURFEX/read_pgd_netcdf.F90

List of deleted files:

src/SURFEX/snowcroupgrid.F90
List of modified files:

src/Rules.LXifort.mk
src/Makefile.SURFEX.mk
src/OFFLIN/init_index_mpi.F90

src/OFFLIN/modn_io_offline.F90

src/OFFLIN/offline.F90

src/SURFEX/default_crocus.F90

src/SURFEX/garden.F90

src/SURFEX/get_sizes_parallel.F90

src/SURFEX/greenroof.F90

src/SURFEX/ini_surf_csts.F90

src/SURFEX/init_isban.F90

src/SURFEX/isba.F90

src/SURFEX/latlon_gridtype_lonlatval.F90

src/SURFEX/modd_prep_isba.F90

src/SURFEX/modd_prep_teb.F90

src/SURFEX/modd_prep_teb_greenroof.F90

src/SURFEX/modd_snow_par.F90

src/SURFEX/mode_snow3l.F90

src/SURFEX/mode_tartes.F90

src/SURFEX/modn_isban.F90

src/SURFEX/prep_hor_isba_field.F90

src/SURFEX/prep_hor_snow_field.F90

src/SURFEX/prep_hor_teb_garden_field.F90

src/SURFEX/prep_hor_teb_greenroof_field.F90

src/SURFEX/prep_isba.F90

src/SURFEX/read_nam_pgd_orography.F90

src/SURFEX/read_namelists_isban.F90

src/SURFEX/read_prep_garden_snow.F90

src/SURFEX/read_prep_greenroof_snow.F90

src/SURFEX/read_prep_isba_snow.F90

src/SURFEX/read_prep_teb_snow.F90

src/SURFEX/snow3L_isba.F90

src/SURFEX/snowcro.F90

src/SURFEX/sunpos.F90

src/SURFEX/treat_field.F90

II/ Changes in namelists
In NAM_ZS, the choice of YZSFILETYPE to read altitude is extended to « NETCDF ».

It is now possible to force the slope from an external NETCDF file with YSLOPE and YFILESLOPETYPE.

It is also possible to compute the explicit slope during PGD (LEXPLICIT_SLOPE=T) (available only on rectangular grids).

Default values:
&NAM_ZS

XUNIF_ZS = 1.0E+20

YZS = "gtopo30"

YZSFILETYPE = "DIRECT"

COROGTYPE = "MAX"

XENV = 0.2

LIMP_ZS = F

YSLOPE = ""

YFILESLOPETYPE = ""

LEXPLICIT_SLOPE = F

/

In NAM_IO_OFFLINE, two new options are available (LSHADOWS_SLOPE, LSHADOWS_OTHER) to account for shadows respectively of the slope itself or of the surrounding mountains. These options can be set to TRUE only on a rectangular domain, and with XIO_FRAC = 1. and YALG_MPI = "LIN". The PGD has to have been computed with the option LEXPLICIT_SLOPE=T.
Default values:
&NAM_IO_OFFLINE

CSURF_FILETYPE = "NC" 

CTIMESERIES_FILETYPE = "NETCDF" 

CFORCING_FILETYPE = "ASCII"

CPGDFILE = "PGD" 

CPREPFILE = "PREP"

CSURFFILE = "SURFOUT"

LPRINT = T 

LRESTART = T 

LINQUIRE = T

NHALO = 2

NSCAL = 0 

XTSTEP_SURF = 300.

XTSTEP_OUTPUT = 10800.

LDIAG_FA_NOCOMPACT = F

LSET_FORC_ZS = F

LWRITE_COORD = T

LOUT_TIMENAME = F 

LLIMIT_QAIR = F

LSHADOWS_SLOPE = F (new in V8)
LSHADOWS_OTHER = F (new in V8)
NB_READ_FORC = 0 

LLAND_USE = F 

NPROMA = 0 

NI = 0

NJ = 0

XIO_FRAC = 1. 

YALG_MPI = "LIN" 

/

In NAM_PREP_ISBA_SNOW, it is now possible to initialize either snow water equivalent (XWSNOW) either snow depth (XZSNOW).

It is also possible to initialize snow with a non-zero liquid water content (XLWCSNOW).
Default values:
&NAM_PREP_ISBA_SNOW

CSNOW = "D95"

NSNOW_LAYER = 1

CFILE_SNOW = ""

CTYPE_SNOW = ""

CFILEPGD_SNOW = ""

CTYPEPGD_SNOW = ""

LSNOW_IDEAL = F

LSNOW_FRAC_TOT = F

XWSNOW = 1.0E+20

XZSNOW = 1.0E+20 (new in V8)
XTSNOW = 1.0E+20

XLWCSNOW = 0 (new in V8)
XRSNOW = 1.0E+20

XASNOW = 1.0E+20

XSG1SNOW = 1.0E+20

XSG2SNOW = 1.0E+20

XHISTSNOW = 1.0E+20

XAGESNOW = 1.0E+20
The old namelist NAM_CROCUSn is dissociated into two new namelists:
- The namelist NAM_SURF_SNOW_CSTS is dedicated to parameters.
&NAM_SURF_SNOW_CSTS

XZ0ICEZ0SNOW = 10.

XRHOTHRESHOLD_ICE = 850.

XALBICE1 = 0.38

XALBICE2 = 0.23

XALBICE3 = 0.08

XVAGING_NOGLACIER = 60.

XVAGING_GLACIER = 900.

- The namelist NAM_ISBA_SNOWn describes physical options:

&NAM_ISBA_SNOWn

CSNOWMETAMO = "B92"   ! metamorphism scheme (new in V8)
CSNOWRAD = "B92" ! radiative transfer scheme. (new in V8)
LSNOWDRIFT = T 

LSNOWDRIFT_SUBLIM = F

LSNOW_ABS_ZENITH = F ! if true solar absorption depends on zenithal angle (useful in polar regions)(new in V8)
Available physical options in Crocus:

Metamorphism scheme

CSNOWMETAMO=B92 Brun et al 1992

CSNOWMETAMO=C13 Carmagnola et al 2014

CSNOWMETAMO=T07 Taillandier et al 2007

CSNOWMETAMO=F06 Flanner et al 2006
Radiative transfer scheme

CSNOWRAD=B92 Brun et al 1992

CSNOWRAD=TAR TARTES (Libois et al 2013)

CSNOWRAD=TA1 TARTES with constant impurities

CSNOWRAD=TA2 TARTES with constant impurities as function of ageing
III/ Results of the tests :
The branch V8_lafaysse is compared with the branch V8_VM_BUGS (r2037).

Results are exactly identical for all tests which do not use Crocus.
Differences in tests with Crocus mainly come from the correction of solar radiation absorption (point 1). They can also come from the new wind formulation (point 4) and from some rewriting of the code (threshold effects sensitive to numerical approximations).

AJOUTER LES RESULTATS DES TESTS
AJOUTER AUTRES TESTS
