SURFEXv8.0++ in CNRM-CM6

· XIOS server (also included in SFXv8.1)
· parallel i/o
· netcdf format
· on-line post processing
· Arrange/Add more than 300 diagnostics (energy, water, carbon) for CMIP specification (to be used preferentially with XIOS). Some are given next pages but names can be change according to change in CMIP data request. These diag are only for CMIP6  configuration (Global, ISBA, Flake, Sea) and they must be improved for other configuration (like MEB). A key LDIAG_CMIP was added.
· Improvement of land-use routines (simplification, water and carbon conservations, ...)
· Fire forest dynamic and Carbon leaching to river and ocean
· Daily or monthly nudging for soil moisture (Wg) and snow mass (Wn)
2017– 2018 plans in Climate Group  :

· Discretization of soil carbon reservoirs + methane fluxes (Xavier Morel thesis) added in SURFEXv8.0++
· MEB evaluation at the global scale (off-line and perhaps in-line)
· Improve of vegetation/carbon parameter per vegtype especially for MEB
· Begin a job (Thesis ?) to improve the representation of arctic regions in SURFEX: (1) improve ES to represent arctic snow; (2) representation of moss and lichen
· In parallel, we want to pass to SURFEXv8.1 when it will be available.
-------------------------------------------------------
---------------------------------------------------
global surf atm

-------------------------------------------------------
---------------------------------------------------
'ts'
'total surface temperature (K)'
'tr'
'total radiative surface temperature (K)'
'tas'
'near-surface air temperature at 2m (K)'
'huss'
'near-surface specific humidity at 2m (kg/kg)'
'hurs'
'near-surface relative humidity at 2m (-)'
'uas'
'Eastward near-surface near surface at 10m (m/s)'
'vas'
'Northward near-surface near surface at 10m (m/s)'
'sfcWind'
'near-surface near surface at 10m (m/s)'
'rss'
'net short wave radiation (W m-2)'
'rsds'
'short wave downward radiation (W m-2)'
'rsdsdiff'
'diffusive short wave downward radiation (W m-2)'
'rsus'
'short wave upward radiation (W m-2)'
'rls'
'net long wave radiation (W m-2)'
'rlds'
'long wave downward radiation (W m-2)'
'rlus'
'long wave upward radiation (W m-2)'
'albsrfc'
'surface albedo (-)'
'hfls'
'total latent heat flux (W m-2)'
'hfsbl'
'energy of sublimation (solid to vapor) over land (W m-2)'
'hfss'
'Sensible heat flux (W m-2)'
'tauu'
'Surface Downward Eastward Wind Stress (Pa)'
'tauv'
'Surface Downward Northward Wind Stress (Pa)'
'tau'
'Surface Downward Wind Stress (Pa)'
'evspsbl'
'water evaporation flux including sublimation (kg m-2 s-1)'
'sbl'
'surface snow and ice sublimation flux (kg m-2 s-1)'
-------------------------------------------------------
---------------------------------------------------
land fix

-------------------------------------------------------
---------------------------------------------------
'clayFrac'
'Clay Fraction over land (-)'
'sandFrac'
'Sand Fraction over land (-)'
'siltFrac'
'Silt Fraction over land (-)'
'slthick' 
'Thickness of Soil Layers (m)'
'soild' 
'Soil Hydrological Depth (m)'
'rootd' 
'Maximum Root Depth (m)'
'rootdsl' 
'Root Distribution (%)'
'mrsofc'
'Capacity of Soil to Store Water (kg m-2)'
'ksat'

'Saturated Hydraulic Conductivity over land (1e-6 m s-1)'
'soilsat'

'soil saturation over land (%)'
'fldcapacity'
'Field Capacity over land (%)'
'wilt'

'Wilting Point over land (%)'
'treeFrac'
'Tree Cover Fraction over land (%)'
'shrubFrac'
'Shrub Cover Fraction over land (%)'
'grassFrac'
'Grass Cover Fraction over land (%)'
'grassFracC3'
'C3 Grass Cover Fraction over land (%)'
'grassFracC4'
'C4 Grass Cover Fraction over land (%)'
'cropFrac'
'Crop Cover Fraction over land (%)'
'cropFracC3'
'C3 Crop Cover Fraction over land (%)'
'cropFracC4'
'C4 Crop Cover Fraction over land (%)'
'vegFrac'
'Total vegetated fraction (%)'
'baresoilFrac'
'Baresoil and rock cover Fraction over land (%)'
'residualFrac'
'Residual Cover Fraction over land (%)'
'sftgif'
'Fraction of Grid Cell Covered with Glacier over land (%)'
'lCoverFrac'
'Plant Functional Type Grid Fraction over land (%)'
'c3PftFrac'
'Percentage of entire grid cell that is covered by C3 PFTs (%)'
'c4PftFrac'
'Percentage of entire grid cell that is covered by C4 PFTs (%)'
-------------------------------------------------------
---------------------------------------------------
land water
-------------------------------------------------------
---------------------------------------------------
'pr_land'
'Precipitation rate over land (kg m-2 s-1)'
'prra_land'
'rainfall rate over land (kg m-2 s-1)'
'prsn_land'
'snowfall rate over land (kg m-2 s-1)'
'prveg'
'Precipitation onto canopy over land (kg m-2 s-1)'
'et'
'total evapotranspiration over land (kg m-2 s-1)'
'tran'
'plant transpiration over land (kg m-2 s-1)'
'evspsblveg'
'water evaporation from Canopy including sublimation over land (kg m-2 s-1)'
'evspsblsoi'
'water evaporation from soil including sublimation over land (kg m-2 s-1)'
'evspsblfld'
'water evaporation from floodplains including sublimation over land (kg m-2 s-1)'
'sbl_land'
'surface snow and ice sublimation flux over land (kg m-2 s-1)'
'sblnosn'
'sublimation from snow-free area over land (kg m-2 s-1)'
'ec'
'liquid water evaporation from Canopy over land (kg m-2 s-1)'
'es'
'liquid water evaporation from soil over land (kg m-2 s-1)'
'eow'
'liquid water evaporation from open water over land (kg m-2 s-1)'
'esn'
'liquid water evaporation from snow over land (kg m-2 s-1)'
'mrro'
'total runoff over land (kg m-2 s-1)'
'mrros'
'surface runoff over land (kg m-2 s-1)'
'mrrob'
'subsurface runoff over land (kg m-2 s-1)'
'iceberg'
'iceberg calving flux over land (kg m-2 s-1)'
'pfld'
'floodplains precipitation interception over land (kg m-2 s-1)'
'ifld'
'floodplains infiltration into the soil over land (kg m-2 s-1)'
'snm'
'snowmelt over the entire snowpack over land (kg m-2 s-1)'
'snrefr'
'refreezing of water in the snowpack over land (kg m-2 s-1)'
'snmsl'
'water flowing out of snowpack over land (kg m-2 s-1)'
'snm'
'snowmelt or water flowing out of snowpack over land (kg m-2 s-1)'
'dslw'
'change in soil moisture over land (kg m-2)'
'dsn'
'change in snow water equivalent over land (kg m-2)'
'dcw'
'change in interception storage over land (kg m-2)'
'dsw'
'change in surface water storage over land (kg m-2)'
'watbud_isba'
'land water budget as residue over land (kg m-2)'
'cw'
'canopy water amount over land (kg m-2)'
'mrsos'
'top soil moisture over 10cm over land (kg m-2)'
'rzwc'
'root zone soil moisture over land (kg m-2)'
'mrso'
'total soil moisture over land (kg m-2)'
'mrlso' 'Soil Liquid Water Content over land (kg m-2)'
'mrfso'
'Soil Frozen Water Content over land (kg m-2)'
'sw'
'surface water storage over land (kg m-2)'
'tws'
'terrestrial water storage over land (kg m-2)'
'mrlsl' or 'mrsol'
'Total water content of soil layer over land (kg m-2)'
'mrsll' 
'Liquid water content of soil layer over land (kg m-2)'
'mrsfl' 
'Frozen water content of soil layer over land (kg m-2)'
'mrlqso' 
'average layer fraction of liquid moisture over land (-)'
'mrfsofr' 
'average layer fraction of frozen moisture over land (-)'
'snw'
'total snow water equivalent over land (kg m-2)'
'snd'
'surface snow thickness over land (m)'
'lwsnl'
'total liquid water in snow pack over land (kg m-2)'
'snwl' 
'snow water equivalent by layer over land (kg m-2)'
'sndl' 
'snow depth by layer over land (m)'
'lwsnll'
'liquid water in snow by layer over land (kg m-2)'
-------------------------------------------------------
---------------------------------------------------
Land water per patch for nudging water or snow
-------------------------------------------------------
---------------------------------------------------
wg_patch1 to wg_patch12 (or 19)
'soil liquid water content by pacth over land (m3 m-3)'
wgi_patch to wgi_patch12 (or 19)
'soil solid water content by pacth over land (m3 m-3)'
swe_patch to swe_patch12 (or 19)
'snow water equivalent by pacth over land (kg m-2)'
-------------------------------------------------------
---------------------------------------------------
Land energy 

-------------------------------------------------------
---------------------------------------------------
'tas_land'
'near-surface air temperature at 2m over land (K)'
'huss_land'
'near-surface specific humidity at 2m over land (kg kg-1)'
'hurs_land'
'near-surface relative humidity at 2m over land (-)'
'sfcWind_land'
'near-surface near surface at 10m over land (m s-1)'
'ares_land'
'aerodynamic_resistance over land (s/m)'
'rsds_land'
'short wave downward radiation over land (W m-2)'
'rlds_land'
'long wave downward radiation over land (W m-2)'
'rsus_land'
'short wave upward radiation over land (W m-2)'
'rlus_land'
'long wave upward radiation over land (W m-2)'
'rss_land'
'net short wave radiation over land (W m-2)'
'rls_land'
'net long wave radiation over land (W m-2)'
'rss_ns'
'snow-free net short wave radiation over land (W m-2)'
'hfls_land'
'total latent heat flux over land (W m-2)'
'hfsbl_land'
'energy of sublimation (solid to vapor) over land (W m-2)'
'hfss_land'
'Sensible heat flux over land (W m-2)'
'hfds'
'Ground heat flux over land (W m-2)'
'hfdsn'
'Snow heat flux over land (W m-2)'
'hfmlt'
'energy of fusion (solid to liquid) over land (W m-2)'
'dtes'
'Change in soil surface heat storage over land (J m-2)'
'dtesn'
'Change in snow heat storage over land (J m-2)'
'nrjbud_isba'
'Energy budget as residue over land (W m-2)'
'nrjbuds_isba'
'Surface energy budget as residue over land (W m-2)'
'tau_land'
'wind stress over land (Pa)'
'tsl' 
'Soil temperature by layer over land (K)'
'tsn'
'snow internal temperature over land (K)'
'tsnl' 
'Snow temperature by layer over land (K)'
'ts_land'
'surface temperature over land (K)'
'tr_land'
'radiative surface temperature over land (K)'
'tgs'
'surface ground temperature over land (K)'
'tsns'
'surface snow temperature over land (K)'
'albsrfc_land'
'surface albedo over land (-)'
'albsn'
'surface snow albedo over land (-)'
'alb_ns'
'surface snow-free albedo over land (-)'
-------------------------------------------------------
---------------------------------------------------
Land misc

-------------------------------------------------------
---------------------------------------------------
'lai'
'leaf area index over land (-)'
'cnc'
'Canopy covered (or veg) fraction (-)'
'mrsow'
'total soil wetness over land (-)'
'vegstress'
'soil water stress index for plant transpiration over land (-)'
'prrsn'
'fraction of rainfall on snow over land (-)'
'prsnsn'
'fraction of snowfall on snow over land (-)'
'snc'
'snow covered fraction over land (-)'
'snct'
'snow covered fraction including vegetation masking over land (-)'
'agesno'
'snow age over land (day)'
'fsat'
'soil saturated fraction (-)'
'fldplainfrac'
'floodplain fraction see by isba over land (-)'
'wtd_isba'
'water table depth see by isba over land (m)'
'wtdf_isba'
'grid-cell fraction of water table to rise see by isba over land (-)'
'dmlt'
'depth to soil thaw (active layer thickess) over land (m)'
'dfr'
'frozen soil depth over land (m)'
'tpf'
'permafrost layer thickness over land (m)'
'pflw'
'liquid water content of permafrost layer over land (kg m-2)'
-------------------------------------------------------
---------------------------------------------------
Land carbon

-------------------------------------------------------
---------------------------------------------------
'gpp'
'gross primary productivity of carbon (kgC m-2 s-1)'
'ra'
'plant respiration carbon flux (kgC m-2 s-1)'
'rh'
'heterotrophic respiration carbon flux (kgC m-2 s-1)'
'npp'
'net primary productivity of carbon (kgC m-2 s-1)'
'nep'
'net ecosystem productivity of carbon (kgC m-2 s-1)'
'cVeg'
'Carbon Mass in vegetation (kgC m-2)'
'cLitter'
'litter carbon content (kgC m-2)'
'cSoil'
'soil carbon content (kgC m-2 s-1)'
'cProduct'
'carbon_content_of_products_of_anthropogenic_land_use_change (kgC m-2)'
'cLand'
'Carbon Mass over land (kgC m-2)'
'cLeaf'
'Carbon Mass in Leaf (kgC m-2)'
'cStem'
'Carbon Mass in Stem (kgC m-2)'
'cWood'
'Carbon Mass in Wood (kgC m-2)'
'cRoot'
'Carbon Mass in Root (kgC m-2)'
'cLitterSurf'
'surface litter carbon content (kgC m-2)'
'cLitterSub'
'subsurface litter carbon content (kgC m-2)'
'cSoilFast'
'fast soil pool carbon content (kgC m-2 s-1)'
'cSoilMedium'
'medium soil pool carbon content (kgC m-2 s-1)'
'cSoilSlow'
'slow soil pool carbon content (kgC m-2 s-1)'
'cSoilPools'
'soil pools carbon content (kgC m-2 s-1)'
'fVegLitter'
'total Carbon Mass Flux from Vegetation to Litter (kgC m-2 s-1)'
'fLitterSoil'
'total Carbon Mass Flux from Litter to Soil (kgC m-2 s-1)'
'fCLeach'
'leaching carbon runoff from soil to river (kgC m-2 s-1)'
'burntFracAll'
'natural and anthropogenic burnt area fraction (-)'
'burntArea'
'natural burnt area fraction (%)'
'fFire'
'Carbon Mass Flux into Atmosphere due to CO2 Emission from all Fire (kgC m-2 s-1)'
'fFireNat'
'Carbon Mass Flux into Atmosphere due to CO2 Emission from natural Fire (kgC m-2 s-1)'
'fFireBlackCarbon'
'Black Carbon Flux into Atmosphere due to Emission from natural Fire (kgC m-2 s-1)'
'fFireCVegLitter'
'transfer of biomass to litter due to fire (kgC m-2 s-1)'
'fFireIndex'
'fire index (-)' 
'fFireLitter'
'litter content governing fire occurence (kgC m-2 s-1)'  
'fDeforest'
'Deforested biomass as a result of anthropogenic land use change (kgC m-2 s-1)'    
'fDeforestToA'
'carbon mass flux into atmosphere due to any human activity (kgC m-2 s-1)' 
'fDeforestToP'
'Deforested biomass into product pool as a result of anthropogenic land use change (kgC m-2 s-1)'
'fDeforestToL'
'carbon transferred to soil or litter pools due to lulucf processes (kgC m-2 s-1)'
'fProdDecomp'
'decomposition out of product pools to CO2 in atmosphere (kgC m-2 s-1)'
'fLulccRegrowth'
'carbon flux due to plant regrowth related to land-use or land-cover change processes (kgC m-2 s-1)'
'fLuc'
'Net Carbon Mass Flux into Atmosphere due to Land Use Change (kgC m-2 s-1)'
'netAtmosLandCO2Flux'
'surface net downward mass flux of carbon due to all land processes (kgC m-2 s-1)'
'necb'
'net rate of carbon accumulation (or loss) (kgC m-2 s-1)'
-------------------------------------------------------
---------------------------------------------------
land use

-------------------------------------------------------
---------------------------------------------------
'fracLut'
'fraction of land-use tile (-)'
'tasLut'

'near-surface air temperature (2m above displacement height, i.e. t_ref) on land-use tile (K)'
'hussLut'
'near-surface air specific humidty (2m above displacement height, i.e. t_ref) on land-use tile (-)'
'rsusLut'
'short wave upward radiation on land-use tile (W m-2)'
'rlusLut'
'long wave upward radiation on land-use tile (W m-2)'
'rsdsLut'
'short wave upward radiation on land-use tile (W m-2)'
'rldsLut'
'long wave upward radiation on land-use tile (W m-2)'
'hfssLut'
'Sensible heat flux on land-use tile (W m-2)'
'hflsLut'
'Sensible heat flux on land-use tile (W m-2)'
'nrjbudLut'
'Energy budget as residue on land-use tile (W m-2)'
'tslsiLut'
'skin temperature on land-use tile (K)'
'mrsosLut'
'top soil moisture over 10cm on land-use tile (kg m-2)'
'rzwcLut'
'root zone soil moisture on land-use tile (kg m-2)'
'mrsoLut'
'total soil moisture on land-use tile (kg m-2)'
'sweLut'
'snow water equivalent on land-use tile (kg m-2)'
'mrsowLut'
'total soil wetness on land-use tile (-)'
'mrroLut'
'total runoff on land-use tile (kg m-2 s-1)'
'cncLut'
'canopy covered fraction on land-use tile  (-)'
'laiLut'
'leaf area index on land-use tile  (-)'
'gppLut'
'gross primary productivity of carbon on land-use tile (kgC m-2 s-1)'
'raLut'
'plant respiration carbon flux on land-use tile (kgC m-2 s-1)'
'rhLut'
'heterotrophic respiration carbon flux on land-use tile (kgC m-2 s-1)'
'nppLut'
'net primary productivity of carbon on land-use tile (kgC m-2 s-1)'
'nbpLut'
'Carbon Mass Flux out of Atmosphere due to Net Biospheric Production on land-use tile (kgC m-2 s-1)'
'necbLut'
'net rate of carbon accumulation (or loss)  on land-use tile (kgC m-2 s-1)'
'cVegLut'
'Carbon Mass in vegetation on land-use tile (kgC m-2)'
'cLitterLut'
'litter carbon content on land-use tile (kgC m-2)'
'cSoilLut'
'soil carbon content on land-use tile (kgC m-2 s-1)'
'fCLeachLut'
'leaching carbon runoff (from soil to river) on land-use tile (kgC m-2 s-1)'
'cTotFireLut'
'total carbon loss from natural and managed fire on land-use tile (kgC m-2 s-1)'
'fDeforest'
'Deforested biomass as a result of anthropogenic land-use change on land-use tile (kgC m-2 s-1)'    
'fLulccAtmLut'
'carbon mass flux into atmosphere due to any human activity on land-use tile (kgC m-2 s-1)'    
'fLulccProLut'
'carbon harvested that enters anthropogenic product pools on land-use tile (kgC m-2 s-1)'    
'fLulccResLut'
'carbon transferred to soil or litter pools on land-use tile (kgC m-2 s-1)'    
'fProdDecoLut'
'decomposition out of product pools to CO2 in atmosphere on land-use tile (kgC m-2 s-1)'    
'fLulccRegrowth'
'carbon flux due to plant regrowth on land-use tile (kgC m-2 s-1)'    
'cProductLut'
'carbon content of products of anthropogenic land-use change on land-use tile (kgC m-2)'  
-------------------------------------------------------
---------------------------------------------------
lake

-------------------------------------------------------
---------------------------------------------------
'tasLa'
'near-surface air temperature at 2m over lake (K)'
'hussLa'
'near-surface specific humidity at 2m over lake (kg/kg)'
'hursLa'
'near-surface relative humidity at 2m over lake (-)'
'sfcWindLa'
'near-surface near surface at 10m over lake (m/s)'
'rsdsLa'
'short wave downward radiation over lake (W/m2)'
'rldsLa'
'long wave downward radiation over lake (W/m2)'
'rsusLa'
'short wave upward radiation over lake (W/m2)'
'rlusLa'
'long wave upward radiation over lake (W/m2)'
'rssLa'
'net short wave radiation over lake (W/m2)'
'rlsLa'
'net long wave radiation over lake (W/m2)'
'hflsLa'
'latent heat flux over lake (W/m2)'
'hfssLa'
'sensible heat flux over lake (W/m2)'
'hfsblLa'
'energy of sublimation (solid to vapor) over lake (W/m2)'
'tauLa'
'wind stress over lake (Pa)'
'tsLa'
'surface temperature over lake (K)'
'tsnLa'
'Temperature at the air-snow interface over lake (K)'
'ticeLa'
'Temperature at the snow-ice or air-ice interface over lake (K)'
'tmxlLa'
'mixed-layer temperature over lake (K)'
'tbottomLa'
'Temperature at the water-bottom sediment over lake (K)'
'tmeanLa'
'mean temperature over lake (K)'
'albsrfcLa'
'surface albedo over lake (-)'
'evspsblLa'
'water evaporation flux including sublimation over lake (kg/m2/s)'
'sblLa'
'surface snow and ice sublimation flux over lake (kg/m2/s)'
'sndLa'
'surface snow thickness over lake (m)'
'icedLa'
'ice thickness over lake (m)'
'mxldLa'
'mixed-layer thickness over lake (m)'
-------------------------------------------------------
---------------------------------------------------
Sea

-------------------------------------------------------
---------------------------------------------------
'tas_sea'
'near-surface air temperature at 2m over sea (K)'
'huss_sea'
'near-surface specific humidity at 2m over sea (kg/kg)'
'hurs_sea'
'near-surface relative humidity at 2m over sea (-)'
'sfcWind_sea'
'near-surface near surface at 10m over sea (m/s)'
'rsds_sea'
'short wave downward radiation over sea (W/m2)'
'rlds_sea'
'long wave downward radiation over sea (W/m2)'
'rsus_sea'
'short wave upward radiation over sea (W/m2)'
'rlus_sea'
'long wave upward radiation over sea (W/m2)'
'rss_sea'
'net short wave radiation over sea (W/m2)'
'rls_sea'
'net long wave radiation over sea (W/m2)'
'hfls_sea'
'latent heat flux over sea (W/m2)'
'hfss_sea'
'sensible heat flux over sea (W/m2)'
'hfsbl_sea'
'energy of sublimation (solid to vapor) over sea (W/m2)'
'tau_sea'
'wind stress over sea (Pa)'
'ts_sea'
'surface temperature over sea (K)'
'tr_sea'
'radiative surface temperature over sea including seaice (K)'
'sitemptop'
'sea-ice surface temperature over sea (K)'
'albsrfc_sea'
'surface albedo over sea (-)'
'sialb'
'sea-ice albedo including snow over sea (-)'
'evspsbl_sea'
'water evaporation flux including sublimation over sea (kg/m2/s)'
'sbl_sea'
'surface snow and ice sublimation flux over sea (kg/m2/s)'
'sic'
'sea-ice cover fraction over sea (m)'
'sithick'
'sea-ice thickness over sea (m)'
'sisnthick'
'sea-ice snow depth over sea (m)'
