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Model Objectives:

A global land surface model that simulates the
processes that influence global carbon cycle and
latent, sensible, and kinetic energy exchanges at
soll and plant surfaces

First described by Krinner et al. 2005


http://labex.ipsl.fr/orchidee/

ORCHIDEE integrates three models...
Input drivers Key outputs

Initial vegetation map

soil map

temperature, winds sensible and latent
precipitation, pressure heat fluxes, albedo
radiation, humidity CO, flux, roughness

CO, concentration v surface temperature

Terrestrial Biosphere
(ORCHIDEE)

Energy and Water Balances, Photosynthesis

(sechiba)
At= 30/15 min

GPF, soil profiles of LAl albedo
temperature and water roughness

Vegetation and Soil Carbon Cycle
(stomate)
| At= 1 day |

NPP biomass l T vegetation types

litterfall...

Vegetation distribution
Prescribed or Modeled (LPJ DGVM)
At= 1 year
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..and can be coupled to global circulation models
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Modelled processes in ORCHIDEE

Atmospheric H,O [

Atmosphere

Water Balance (sechiba)

Living Biomas

Living Biomass

Atmospheric CO,

Carbon Cycle (stomate)

Living Biomass

Leaves

Atmospheric CO;

Anthropogenic interference (4

apiens)

Living Biomass




Modelled processes in ORCHIDEE

Carbon input Carbon output
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Initial vegetation map specities location and
oroportion of 13 different plant functional types

(PFTs) - but is dynamic

TrBE - Tropical broadleaf evergreen
TrBR - Tropical raingreen evergreen
TeNE - Temperate needleleaf evergreen
TeBE - Temperate broadleaf evergreen
TeBS - Temperate broadleaf summergreen
BoNE - Boreal needleleaf evergreen
BoBS - Boreal broadleaf summergreen
BoNS - Boreal needleleaf summergreen
NC3 - Natural C3 grass

NC4 - Natural C4 grass

AC3 - Agricultural C3 grass

AC4 - Agricultural C4 grass

...and bare soll
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Table 1. PFTs and PFT-Specific Parameters in ORCHIDEE"
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Multiple PFTs can coexist in one grid cell
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Some Key Assumptions:

Soll is 2m deep everywhere
Grasses can’t grow below trees

Each grid cell is one big leaf - with varying proportions
of PFTs that influence processes

Tree PFTs can't exist where warm season temperature Is
lower than 7°C
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Measured

Krinner et al. 2005




GPP too
sensitive too

precip.

Horn of
Africa

GPP (gC.m-2.yr-1)

Increased
WUE during

drought?

Central African Southern woodland
forest raingreen Southern African
grasslands

GPP (gC.m-2.yr-1)

1985 1990 1995 2000 2005 2009 1985 1990 1995 2000 2()05 2009 1985 1990 1995 2000 2()05 2009
Year Year Year

Traore et al. 2014. Evaluation of the ORCHIDEE ecosystem model over Africa against 25
years of satellite-based water and carbon measurements. Journal of Geophysical
Research: Biogeosciences.




User Interface?

IT any tests fail, please see the netCDF web site:
http://www. unidata.ucar.edu/software/netcdf/

NetCDF is developed and maintained at the Unidata Program
Center. Unidata provides a broad array of data and software
tools for use in geoscience education and research.
http://www. unidata.ucar.edu

sh-3.2# svn co http://forge.ipsl.jussieu. friigemgs/svn/modipsls trunk MY_ORCHIDEE
MY¥_ORCHIDEE/util
MY_ORCHIDEE/util/mod.def
MY¥_ORCHIDEE/util/script_diff_model
MY_ORCHIDEE/util/ins_m_prec
MY_ORCHIDEE/util/model
MY_ORCHIDEE/util/correct-cvs-diff.awk
MY_ORCHIDEE/util/script_log_analyse
MY_ORCHIDEE/util/as_make.gdef
MY_ORCHIDEE/util/script_recup_model
MY¥_ORCHIDEEAutil/ins_job
MY¥_ORCHIDEE/util/recup_my_ ORCHIDEE
MY_ORCHIDEEAutiliw_i_h
MY_ORCHIDEE/util/ins_make
MY¥_ORCHIDEE/ tmp

MY¥_ORCHIDEE/config

MY¥_ORCHIDEE/doc
MY¥_ORCHIDEE/doc/NEMOD_CeCILL. txt
MY¥_ORCHIDEE/1ib

MY¥_ORCHIDEE/bin

& MY¥_ORCHIDEE/modeles

Checked out revision 2442,

sh-3.2# cd MY_ORCHIDEEAutil

sh-3.2# ./model ORCHIDEE_TAG

./ log

B R e ol o o i i

I0IPSLYsrc/calendar, 90
I0IPSL/src/def.prec
IOIPSL/src/ AL _make, ldef
IOIPSLYsrc/mathelp. TO0
I0OIPSL/src/restcom, T90
I0DIPSL/src/ioipsl. 90
IOIPSL/src/Ab_make
I0IPSL/src/getincom, T90
I0IPSLYsrc/stringop. 90
I0OIPSL/src/histcom, T90
IOIPSLYsrc/flincom, TO0O
I0IPSL/src/errioipsl. 90
IOIPSLYsrc/fliocom, TOO
hecked out revision 2442,
LTibIGCH/ AL _create_multi_se
LibIGCH/aA_atlas_ORCA_LIM
LibIGCH/ 84 _job
1ibIGCM/ 1ibIGCM. card
LibIGCH/ a4 _pack_restart
1ibIGCHM/ins_job
LibIGCH/ A4 _moni toring
LibIGCHM/ 84 _additionnal
LibIGCH/ 84 _clean_month
LibIGCH/ a4 _SaveSourceModifications
LibIGCH/ A4 _RunChecker
LibIGCH/an_atlas_LMDZ
LibIGCM/ a8 _SE_Checker
LibIGCH/ a4 _metrics_LMDZ
LTibIGCH/ 1ibIGCH_documentation
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ORCHIDEE continues to develop

20 permanent staff

Web of Science search “ORCHIDEE model” returns 113
articles
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Welcome to the ORCHIDEE Land Surface Model

This is the official website of ORCHIDEE (Organising Carbon and Hydrology In Dynamic Ecosystems) - the land
surface model of the Institut Pierre Simon Laplace (IPSL) earth system model (currently IPSL-CM5).
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Many thematic versions (branches):

ORCHIDEE-multi-soil-hydro
ORCHIDEE-CN
ORCHIDEE-FM
ORCHIDEE-HIGHLATITUDE
ORCHIDEE-EXT
ORCHIDEE-STICS
ORCHIDEE-PASIM
ORCHIDEE-BVOC

+ New hydrology

Carbon Cycle + River routing
(STOMATE)

Toward a single

shared tool
+ Forest

management

SECHIBA ORCHIDEE
+ Crops

module

Dynamic Veg' (LPJ) + Perm afI'OSt Multi-layer soil hydrology'

+ Nitrogen Cycle

(Laval (Ducoudré (Viovy et al., (Polcher (Krinner et al.,
etal., 1981) etal., 1993) 1997) etal., 1998) 2005)



