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: Overall proposed contribution

= Adding the C-cycle to the reanalysis
> 110-year reanalysis with CERA-20C Done
> 9-year reanalysis with CERA-SAT Partly

e Surface C fluxes & uncertainties:
e land (Net and Gross) fluxes
e anthropogenic (fossil + LUC)
e separated for Forests, Grass, Crops

e Land C stocks & uncertainties:
e Aboveground & Belowground C pools
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Since 1750, human activities have emitted 555 + 85 PgC (Fossil fuel + Luse)
Fossil fuel CO, emissions are = 10 PgC yr-1 in 2015 (55% > 1990 level)

Over the past 50 years, 44 = 6 % of emissions remains in the atmosphere
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(® Gilobal Vegetation Model: ORCHIDEE

LSCE

Simulates the Energy, Water and Carbon balance

Land component of the IPSL Earth System Model

Atmosphere

temperature, winds
precipitation, pressure
radiation, humidity
CO, concentration

sensible and latent
heat fluxes, albedo

CO, flux, roughness
surtace temperature

Terrestrial Biosphere
(ORCHIDEE)

(SECHIBA)
At = 30/15 min

Energy and Water Balances, Photosynthesis

GPP, soil profiles of
temperature and water v

LAl albedo
roughness

(STOMATE)
At = 1 day

Vegetation and Soil Carbon Cycle

NPP, biomass

vegetation types
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Progresses made in 2017..

LSCE

1.

. Parameter calibration through “data assimilation’

Update of the ORCHIDEE model; improvement of
biophysical and biogeochemical processes

’

. Performed several simulation with different

Climate forcing (CERA-20C, CERA-SAT, CRUNCEP,...)
Land cover scenario

Model version

. Finalize the dedicated web-site to view all results

. Process the data for easier access by all users



@ Meteorological forcing — CERA-20C

LSCE

Climate reanalysis
(several variant)

Land cover scenarii
(using ESA-CCI land cover
& LUH historical products)

Model development
New processes
Optimal parameters

ORCHIDEE forcing

U and V wind at 10 meters
Specific humidity
Temperature at 2 meters
Rainfall

Snowfall
Solar radiation downward
Thermal radiation downwards.
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@ ORCHIDEE developments for CMIP6

Implemented: V1 Soon..: V1.5 Merging
New Aerodynamic Nitrogen — carbon
resistance Coupled cycles
Optimized albedo ¢ Permafrost
(using MODIS) carbon
Mana K
ged Crops
.forest@ @ O O ﬂ
Land cover Managed grass
based on ESA-CCI AFlrey Forest management
orest Bare soil / desert & forest structure

, , ~Natural grass $
New 3 layers ?ﬁﬁ’ m
snow model 11-layer soil hydrology i ‘ —

SPITFIRE and
Land use gross transitions

11-layer soil hydrology
With soil freezing

Improved Carbon COV CH4 emissions
cycle description fluxes (wetland and permafrost)




Cycling
1901-1910

Cycling
1901-1910

1901

2010

Simulation setup (CERA-20C)

Spin-up simulation: 340
years, same land use 1860
(pre-industrial), C02 fixed

N

Historical simulation:
varying CO2 and land use
every year




Simulations performed

LSCE

» 3 model versions : R1, R2, R3

» 5 climate forcing: F1 - F5

» 3 land cover : LC1 - LC3
Nb | Title Model Res. | Meteo Land cover | Period

version forcing
1 R1-F1-LC2-1 Rev_3977 1° CERA-20C CMe6_v1l 1901-2010
2 R1-F1-LC1-1 Rev_3977 1° CERA-20C CM5 1901-2010
3 R1-F3-LC2-1 Rev_3977 1° CRU-NCEP CM6_vil 1901-2010
4 R3-F1-LC3-1 | Rev_4783 1° CERA-20C CM6_v2 1901-2010
5 R2-F4-LC2-05 | Rev_4661 0.5° WFDEI CMe6_v1l 1979-2009
6 R3-F3-LC3-2 Rev_4783 2° CRU-NCEP CM6_v2 1901-2010
7 R3-F1-LC1-1 | Rev_4783 1° CERA-20C CM5 1901-2010
8 R3-F3-LC3-1 Rev_4783 1° CRU-NCEP CM6_v2 1901-2010
9 R3-F2-LC3-05 | Rev_4783 0.5° CERA-SAT CM6_v2 2008-2014
10 | R3-F2-LC4-05 | Rev_4783 0.5° CERA-SAT ESA-CCI ongoing
11 | R3-F5-LC3-1 | Rev_4783 1° GSWP3 CM6_v2 1901-2007
12 | R3-F6-LC3-1 Rev_4783 1° CERA-20C CM6_v2 ongoing
member 2




(C Issues & ongoing work

LS CE

> Late preparation of the CERA-SAT forcing
= Simulation without a complete spin-up
= Analysis of the gross fluxes only (GPP)
= Delays in the deliverables

» Simulation with another climate member (CERA-20C)
is still ongoing.
= We choose to run in priority other climate forcing

= All simulations / data-set will be available
at the end of 2017 !



@ Distribution of the data

» Using a « dods » server:
http://dods.lsce.ipsl.fr/invsat/PEYLIN/ERACLIMZ2/

Index of /invsat/PEYLIN/ERACLIM?2

Name Last modified Size Description

& Parent Directory
[fa CERA-20C/ 28-Nov-2017 12:11
[:3 CERA-SAT/ 28-Nov-2017 12:10

Apache/2.2.15 (Red Hat) Server at dods Isce.ipsl.fr Port 80

» Update with one file per variable (this week)



Reanalysis with ERA-20C
Analysis & comparison to other products

A dedicated web site to view C results

http://eraclim.globalcarbonatlas.org/

User/Passwd: eraclim / eraclim2017
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Impact of the new model version

Gross Primary Production (global)

PgC/year
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@ Impact of the new model version

LSCE _ |
Gross Primary Production
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Change of gross primary production
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@ Impact of the new model version

PgC/year

LSCE
Net carbon flux (global)
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Impact of the new model version

LSCE
Net carbon flux
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@ Tropical South America

GPP Rain
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The strong drop of LAI and GPP is linked to a
sever decrease of rainfall




Tropical South America

LSCE

Gross Primary Production
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ERACLIM2 / ORCv3 CERA20C LU6v2 / gpp




Net Carbon fluxes evaluation

Global land flux (PgC/yr)

ORCHIDEE- MACC CTRACKER
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Net carbon fluxes per ecosystems

Global net flux
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@ Net carbon fluxes per ecosystems

LSCE

Global net flux
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Net carbon fluxes per ecosystems

Global net flux
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Net carbon fluxes per ecosystems

Global net flux
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Net Carbon fluxes

LSCE

Northern hemisphere
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O CERA-SAT carbon reanalysis

LSCE Gross carbon flux (GPP)
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@ GPP-2010 : CERA-20C vs CERA-SAT




@ Vegetation carbon stocks

Above ground C stocks (kgC/m?2)
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Vegetation carbon stocks

Total biomass [kgC/m2] ANM
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(C Conclusion and Perspectives

LS CE

1. All proposed simulations nearly completed
D1.2 completed ; D1.4 (CERA-SAT) this week.

2. CERA-20C / CERA-SAT ORCHIDEE Carbon reanalysis
compare well to other products (CTESSEL, ...)

3. CERA-20C lead to lower GPP ; large climate anomalies
with significant impact on the C fluxes and strocks

4. Change of ORCHIDEE model parametrization
lead to large flux differences

5. Consolidated web-site for “all users” |

6. = Evaluation/synthesis article in preparation
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= Including the C cycle in a

W
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Photosynthesis: Gross Primary Production

CERA20C CRUNCEP Jung MPI product
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@ Leaf area Index and Gross Primary Production

LSCE
CERA20C CRUNCEP Jung MPI product
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® Geographical distribution: 1990-2010

LSCE
LSCE

CERA20C
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@ Current land / ocean carbon flux anomalies
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