1. Developments available in v8_GMGEC_MEB
· MEB (Multi Energy Balance) scheme is now available but this is a “beta version”. Attention, only forest patches are validated. So if you used 12 land patches, MEB must be only activated over tiles 4, 5 and/or 6. Other limitation: for instance, MEB can not be use with all Ad-s options (AST, NIT, CC).

· 19 vegtypes (or PFT) are now used instead of 12. New indexes are thus done in ini_data_cover.F90

	New name
	Description
	Index
	Old vegtype

(old index)
	Config with

12 land patches

	NVT_NO
	no vegetation (bare soil)
	1
	=
	1

	NVT_ROCK
	Rock
	2
	=
	2

	NVT_SNOW
	permanent snow and ice
	3
	=
	3

	NVT_TEBD
	temperate broadleaf cold-deciduous summergreen
	4
	NVT_TREE
	4

	NVT_BONE
	boreal needleleaf evergreen
	5
	NVT_CONI
	5

	NVT_TRBE
	tropical broadleaf evergreen
	6
	NVT_EVER
	6

	NVT_C3
	C3 cultures types
	7
	=
	7

	NVT_C4
	C3 cultures types
	8
	=
	8

	NVT_IRR
	irrigated crops
	9
	=
	9

	NVT_GRAS
	grassland
	10
	=
	10

	NVT_TROG
	tropical grassland
	11
	=
	11

	NVT_PARK
	peat bogs, parks and gardens (irrigated grass)
	12
	=
	12

	NVT_TRBD
	tropical broadleaf deciduous
	13
	NVT_TREE (4)
	4

	NVT_TEBE
	temperate broadleaf evergreen
	14
	NVT_TREE (4)
	4

	NVT_TENE
	temperate needleleaf evergreen
	15
	NVT_CONI (5)
	5

	NVT_BOBD
	boreal broadleaf cold-deciduous summergreen
	16
	NVT_TREE (4)
	4

	NVT_BOND
	boreal needleleaf cold-deciduous summergreen
	17
	NVT_CONI (5)
	5

	NVT_BOGR
	boreal grass (toundra)
	18
	NVT_GRAS (10)
	10

	NVT_SHRB
	Shrub (three <2m)
	19
	NVT_TREE (4)
	4


All default routines (default_lai, default_alb, etc.) have been changed as well as all ecoclimap.dat files.

· Qsat equal to Qsati if température < 273.16K. If temperature is <0°C, Qsat is computed using ice properties instead of using water properties. Can be deactivated in the new namelist NAM_REPROD_OPER.
· Improvement of transpiration over tropical forest (rsmin = 175 et veg = 1.0). Can be deactivated in the new namelist NAM_REPROD_OPER.
· Improvement of ISBA-Ags-CC over tropical forest (Emilie Joetzer Thesis).

· ISBA-DF-ES: snow, permafrost and coupling with aquifers
· DF-ES validates using soil temperature, discharges, snow observations

· DF bug in surface composite temperature has been resolved

· ES can use 3 or more layers but the new default is 12 (recommended). Grid optimization is done for 6, 9 and 12 layer only.
· Some changes in Flake scheme.

· Optimization and re-writing of some parts of ISBA-Ags-CC 

· Reading FA files in PREP and change S1D_ or S01_ prefix according to GMAP prefix (SFX. Or X001).

· Improve vertical soil/snow interpolation in PREP to conserve mass and energy for ISBA

· Use new OASIS3-MCT for SURFEX-TRIP coupling in offline and online mode
· The direct coupling between TRIP and SURFEX is deleted
· Introduction of GELATO-1D

· New topographic index linear regression from 1000m to 2m for CRUNOFF=’SGH’. This regression is now applied in pgd_topo_index.F90 according to PAN and KING (2012) 

All these changes are validated and one part is already published :

Decharme, B., E. Martin, and S. Faroux (2013), Reconciling soil thermal and hydrological lower boundary conditions in land surface models, J. Geophys. Res. Atmos., 118, doi:10.1002/jgrd.50631.

Joetzjer, E., Delire, C., Douville, H., Ciais, P., Decharme, B., Fisher, R., Christoffersen, B., Calvet, J. C., da Costa, A. C. L., Ferreira, L. V., and Meir, P.: Predicting the response of the Amazon rainforest to persistent drought conditions under current and future climates: a major challenge for global land surface models, Geosci. Model Dev., 7, 2933-2950, doi:10.5194/gmd-7-2933-2014, 2014.

Vergnes, J.-P., B. Decharme, and F. Habets (2014), Introduction of groundwater capillary rises using subgrid spatial variability of topography into the ISBA land surface model, J. Geophys. Res. Atmos., 119, doi:10.1002/2014JD021573.
2. Change in namelist
2. NAM_IO_OFFLINE (modn_io_offline.F90)

Add LADAPT_SW (default = .false.) to activate the simple coherence between solar zenithal angle and radiation coded for TEB. The default is FALSE because this coherence should be computed more realistically. In offline.F90, the code is now:

!

IF(LADAPT_SW)THEN

  !

  ! coherence between solar zenithal angle and radiation

  ! when solar beam close to horizontal -> reduction of direct radiation to

  ! the benefit of scattered radiation

  ! when pi/2 - 0.1 < ZENITH < pi/2 - 0.05 => weight of direct to scattered radiation decreases linearly with zenith 

  ! when pi/2 - 0.05 < ZENITH => all the direct radiation is converted to scattered radiation

  ! coherence between solar zenithal angle and radiation

  !

  ZCOEF(:) = (XPI/2. - XZENITH(:) - 0.05)/0.05

  ZCOEF(:) = MAX(MIN(ZCOEF,1.),0.)

  DO JLOOP=1,SIZE(XDIR_SW,2)

    XSCA_SW(:,JLOOP) = XSCA_SW(:,JLOOP) + XDIR_SW(:,JLOOP) * (1 - ZCOEF)

    XDIR_SW(:,JLOOP) = XDIR_SW(:,JLOOP) * ZCOEF(:)

  ENDDO

  !

ENDIF

!

2. NAM_SURF_CSTS (ini_surf_csts.F90)

New variables :

XALBSEAICE = albedo over sea ice (default depends of LREPROD_OPER flag, see after)

XZ0FLOOD = flood z0 (default= 0.0002)

XALBWATSNOW = snow albedo over water bodies or lakes (default depends of LREPROD_OPER flag, see after)

2. New NAM_REPROD_OPER (ini_surf_csts.F90)

CIMPLICIT_WIND = wind implicitation (previously in NAM_SURF_ATM)

New variables :

CDGDIF = ‘ROOT’ : d2 root depth as Soil depth reference for ISBA-DF (recommended)

                = ‘SOIL’  : d3 soil depth as Soil depth reference for ISBA-DF

LREPROD_OPER = flag to activate reproductibility for SURFEX OPER

Allow to put old value/flag for some variables in order to ensure reproducibility (see  ini_surf_csts.F90 for more details)
XEVERG_RSMIN = Rsmin for tropical forest 

XEVERG_VEG = Veg fraction for tropical forest

CDGAVG = ‘INV’: compute harmonic average for Soil depth (recommended)

                  = ‘ARI’ : old computation of Soil depth using arithmetic average

CQSAT = ‘NEW’ : qsat computation accounting for phase change. If temperature is <0°C compute it using ice properties instead of using water properties. (recommended)

              = ‘OLD’ : qsat computation only accounting for water properties.

CCHARNOCK = ‘NEW’ : charnock number vary between 0.011 et 0.018 according to Chris Fairall's data as in coare3.0 (recommended)

                          = ‘OLD’ :  charnock number = XVCHRNK

The defaults of some variables depend on LREPROD_OPER

	Flag/variables
	LREPROD_OPER = .F.
	LREPROD_OPER = .T.

	XEVERG_RSMIN
	175
	250

	XEVERG_VEG
	1
	0.99

	CDGAVG
	INV
	ARI

	CQSAT
	NEW
	OLD

	CCHARNOCK
	NEW
	OLD

	XALBWAT
	0.06
	0.135

	XALBSEAICE
	0.71
	0.85

	XALBWATICE
	0.40
	0.85

	XALBWATSNOW
	0.60
	0.85

	XEMISWAT
	0.96
	0.98

	XEMISWATICE
	0.97
	1.0

	XEMISSN
	0.99
	1.0


2. NAM_SURF_ATM (modn_surf_atm.F90)

LRW_PRECIP replaced by LCPL_GCM

New LVSHIFT_LW and LVSHIFT_PRCP flags to activate/deactivate vertical shift for LongWave radiations and Precip (default=.false.). See forcing_vert_shift.F90 for more details.

CIMPLICIT_WIND is transferred in new namelist NAM_REPROD_OPER (see ini_surf_csts.F90)

2. New NAM_ISBA_AGSn (modn_isban.F90)

New namelist NAM_ISBA_AGSn to read LNITRO_DILU key in order to activate/desactivate nitrogen dilution fct of CO2 (Calvet et al. 2008). Default = .FALSE.

These changes have been also added in modn_teb_vegn.F90.

2. NAM_SPINUP_CARBn (modn_isban.F90)

Add XCO2_START and XCO2_END. During soil carbon spinup with ISBA-CC: 

(1) Atmospheric CO2 concentration fixed to Pre-industrial CO2 consentration XCO2_START

(2) Atmospheric CO2 concentration rampin up from XCO2_START to XCO2_END

These quantities must be prescribed in namelits in ppm. For more detail see with Christine Delire (GMGEC/ASTER).

2. NAM_SGH_ISBAn (modn_isban.F90)

CSOC character is replaced by LSOC logical (default .false.). 

CTOPREG (never used), LTRIP and LFLOOD have been deleted due to the new coupling with TRIP via OASIS-MCT. These changes have been also added in modn_teb_greenroofn.F90

2. NAM_FLAKEn (modn_flaken.F90)

XICHCE, LPRECIP, LPWEBB have been deleted because ecume can not be call for lake.

These changes have been also added in modn_teb_greenroofn.F90

Add LSKINTEMP flag to use or not the skin temperature computation (default = .false)

NAM_CH_FLAKEn was added to put CCH_DRY_DEP key.

2. NAM_PREP_SEAFLUX (modn_prep_seaflux.F90)

CSEAICE_SCHEME = name of sea ice scheme (NONE (default) or GELATO)

XSSS_UNIF = uniform sea surface salinity concentration used with ECUME6 or Gelato.

XSIC_UNIF = uniform sea ice covert fraction

2. NAM_SEAFLUXn (modn_seafluxn.F90)

New option in CSEA_FLUX = ECUME6 to activate new ecumev6 (see with Sophie Belamari GMGEC/NEMO)

Add CINTERPOL_SSS to perform quadratic interpolation of annual or monthly SSS (sea surface salinity) used by ECUME6 and/or Gelato

Add NZ0 = to choose PZ0SEA formulation in ECUME6 (default = 0)

NZ0 = 0 (ARPEGE formulation)

NZ0 = 1 (Smith (1988) formulation)

NZ0 = 2 (Direct computation using the stability functions)

2. New NAM_SEAICEn (modn_seafluxn.F90)

New namelist to activate/deactivate sea ice sheme as GELATO. For more detail see Gelato in Surfex documentation. 

LDIAG_SEAICE = flag for SeaIce diag variables

CINTERPOL_SIC= Quadratic interpolation of annual or monthly Sea Ice Cover

CINTERPOL_SIT= Quadratic interpolation of annual or monthly Sea Ice Thicknesses

XFREEZING_SST= Value marking frozen sea in SST data (default = -1.8°C)

XSIC_EFOLDING_TIME= For damping of SIC (days) (default = 0.0)

XSIT_EFOLDING_TIME= For damping of SIT (days) (default = 0.0)

XSEAICE_TSTEP= Sea ice model time step

XCD_ICE_CST= Fixed Turbulent exchanges coefficients for sea ice. If equal to 0.0 (default) then the normal (or aladin) formulation is activated to compute Cd and Ch over sea ice.

XSI_FLX_DRV= Derivative of fluxes on seaice w.r.t to the temperature (W m-2 K-1) (default -20)

2. New NAM_SFX_LAND_CPL, NAM_SFX_LAKE_CPL, NAM_SFX_SEA_CPL

These new namelists are used to control the SURFEX/OASIS-MCT coupling. For more details see SURFEX/OASIS-MCT documentation and modn_sfx_oasis.F90.
NAM_SFX_LAND_CPL

XTSTEP_CPL_LAND = Coupling time step for land

CRUNOFF     = Name of Surface runoff variable from SFX to TRIP

CDRAIN      = Name of Deep drainage variable from SFX to TRIP

CCALVING    = Name of Calving flux variable from SFX to TRIP

CRECHARGE   = Name of groundwater recharge variable from SFX to TRIP

CPFLOOD     = Name of Floodplains recipitation interception variable from SFX to TRIP

CEFLOOD     = Name of Floodplains evaporation variable from SFX to TRIP

CIFLOOD     = Name of Floodplains infiltration variable from SFX to TRIP

CWTD        = Name of water table depth variable from TRIP to SFX

CFWTD       = Name of grid-cell fraction of water table rise variable from TRIP to SFX

CFFLOOD     = Name of Floodplains fraction variable from TRIP to SFX

CPIFLOOD = Name of Flood potential infiltration variable from TRIP to SFX

For NAM_SFX_LAKE_CPL, NAM_SFX_SEA_CPL, please see modn_sfx_oasis.F90

2. New NAM_MEB_ISBA (in read_nam_pgd_isba_meb.F90)

This new namelist allow to activate MEB. 

LMEB_PATCH = vector that activates MEB over selected patches. For example if you use 12 patches:

LMEB_PATCH = F,F,F,T,T,T,F,F,F,F,F,F (= only forest patches)

LFORC_MEASURE = False (default)





  True  (Forcing data from observations)

3. Offlin Changes

3. Interface changes in offline.F90
Add 1-argument variable in INIT_SURF_ATM_n : PTSURF = effective or physical surface temperature computed as the arithmetic average of all surface temperature of each patches  

Add 4-argument variables need for the coupling with Arpege in COUPLING_SURF_ATM_n:

	Variables
	Description

	PTSURF
	Effective or physical surface temperature (patches arithmetic average)

	PZ0
	Surface roughness length for momentum (patches logarithmic average)

	PZ0H
	Surface roughness length for heat (patches logarithmic average)

	PQSURF
	Specific humidity at surface (patches arithmetic average)


The averages of these variables are done in new routine average_phy.F90.

Delete LCPL_ESM

3. Prep.F90 and Offline.F90 Coupling with OASIS-MCT
Add SFXOASIS cpp key to activate the SURFEX-OASIS coupling during compilation. If the user don’t want this coupling even during the compilation stage, put environment variable VER_OASIS to none or delete this key in Rules.XXXX.mk files. Note that some when OASIS is used, the mpi initialization and finalization are done by  OASIS.

For more details see SURFEX/OASIS-MCT documentation.

Use MODD_SFX_OASIS to call some variables.

Add routines to use OASIS-MCT coupler in Prep and Offline:

SFX_OASIS_INIT

SFX_OASIS_READ_NAM

SFX_OASIS_DEF_OL

SFX_OASIS_RECV_OL

SFX_OASIS_SEND_OL

SFX_OASIS_END

Because the coupling with TRIP is now done via OASIS, all these routines are deleted: 

coupling_surf_tripn.F90, get_conf_isban.F90, init_coupling_surf_tripn.F90, init_surf_tripn.F90, mode_coupling_var_sfx_trip.F90, prep_coupling_surf_trip.F90, prep_surf_trip.F90

3. Offline.F90 Coupling with GELATO
Use MODE_GLT_DIA_LU to call some variables and subroutines

Add call to Gelato diag files init and close
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