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e Challenges

LSCE

e To provide uncertainty estimates and bias correction
for the main input drivers of the carbon re-analysis;
eg. the land cover changes

e To provide uncertainties of carbon fluxes and
reservoirs through propagation of errors associated
with the input drivers

e To provide comparison of gross and net carbon
fluxes modelled by ORCHIDEE and CTESSEL models

e Associated Deliverables
e D4.13 : Confidence intervals on net and gross carbon
fluxes through the surface as well as above and below

ground carbon reservoirs for major ecosystems
o D4,14 : Comparison of CTESSEL and ORCHIDEE
carbon flux estimates in the satellite period
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L and-use harmonization

e LUh2: an harmonized set of land-use scenarios that
connects the historical reconstructions of land-use
with the future projections

e |and-use transitions
e annually for the time period 850-2100
e at 0.25 x 0.25 resolution

= Land-use
categories
in LUh2

Managed Pasture land

C3 Annual

Urban |Crop
land
C3 Perennial

Crop
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@ ESA-CCI land cover product

LSCE

e Global product ESA-CCI Land Cover

e 19 types of land categories Defines PFT

e At high resolution (~100m) present_in
each grid cell

ORCHIDEE PFT's

Needleleaf Evergreen Forest
3
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LSCE

LU CMIP6 vs. LU CMIP5

e Similar trends over the
20t century

e |ess forest area, more
grassland area

0.15 L
] Grassland fraction Aot
o I'l I|“N -|r '|'
ote] l' : J . || "I‘"“ |||| i '|‘l v '.M'r_
f\ |I b| l I f . [ ) ' vl
_]h( J u l’|| r‘|1|| ||IrL ~H1J\w y I|1| 1|| W ﬂﬂ ﬂ'ﬂp HLJ v 1,'1,.{'5 \”F L
0,13 I |\ B
\’HI. 'ﬂ‘-'.n [
| {\ A || ‘. QI |nl ! l\,l L
0.12 — A P I m HIJ||" f"| 11| il b A ll l-l -
n | ! |‘;. |
W |\J||| ) | l|| o {
—'l |'I‘ IU II 'rl"'ll v ¢ lL.I'L.ﬂ"] |'11|'||.|"‘u‘n"'.l ' I'"h'J l"l Il' i
I ||
0.11 T T T T T
1920 1940 1960 1980 2000

0.25
A
Fo rest fra ctlon i
|..II 1 ..._,-" \( '\'|
v Ly v ) _‘nl .
0.24 — : L"x"‘". i M A L
S
R O S Y
. |I g AT l)-. L -
Ly \L_" [ W , Fal ; /'.J‘
Yo fiop [
0,23 — IH n' \, N..' -
P A
1|ll’, W/ .\ ﬂ r"l n A '\."'\,'./ -
0.22 - N Vi '\. u«‘ _/»I P -
| v
\l f L\r‘m\ R A
- \f L - B -
¢ AR n
LU CMIP6 AW
0.21 T I
1920 1940 1960 1880 2000
1 1 | | 1
A |I‘I' | f
| Crop fraction N
P s ,‘I‘- v iy &
- Iw' u‘, rof M J “v‘.'.\,r V |
W 1
I|| Jvl J 1|/Ml’| J'\ r"
0% AW -
A i \
-1 i vl 'rrLl L
P
r‘ fon?
f1~| u k4 M phd o
— I |
ook |]’l 'JJ MF'U Y
/lf”'u ’\’ i\ A
] ﬂ'-‘-’ N I l,Ju| Vo B
J \ fv" J
f J
0.03 / T T . : ;
1920 1940 1960 1880 2000



C

LSCE Meteorological forcings

e CRUNCEP forcing
- Covers the 20th century

- Based on NCEP reanalysis

- CRU climatology for bias correcting temperature,
precipitation, ....

- 6-hourly resolution, 0.5 degree

e GSWP3 forcing
- From the Global Soil Wetness Project
- Covers the 20t century
- Based on a dynamical downscaling of 20CR
- Bias corrected using GPCC data for precipitation and
CRU temperature
- 3-hourly resolution, 0.5 degree
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@ Model versions

LSCE

e Revision 3977 - Release Jan 2017 = ORCv1l
e Revision 4783 - Release Nov 2017 = ORCv2

- Optimisation of the parameters driving C
assimilation and autotrophic respiration
= Improved seasonal variations and long-term
trend of atmospheric CO2 concentration @
stations

- Development in order to reduce the model
sensitivity to precipitation drop in Amazonia in
early 2000’s
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Net CO, flux —
Different versions
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A Net CO, flux —

LSCE Different Land-use maps
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Net CO, flux — All uncertainties
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LSCE Net CO, flux — All uncertainties
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A GPP flux (Photosynthesis) —
LSCE Northern lands
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LSCE GPP flux — Northern lands
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GPP flux — Northern lands
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LSCE GPP flux — Tropical lands
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LSCE GPP flux — Tropical lands
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GPP flux — Tropical lands
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Change in GPP (gC/m2/d): 2010 - 1901
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LSCE

Land carbon cycle uncertainties from:
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- Land Use Change
scenarios
- Meteo. forcing
- Soil property
uncertainties

=> Test different
scenarios From LCC
& different Meteo
forcing

Model parameter

error

Parametric equations
with Uncertain
parameters
(photosynthesis,
respiration
C allocation,...)
=>» Test different

parameter setting and

model versions

Model structure
error

- Missing processes
- Wrong process
representation

= Comparison between
ORCHIDEE / CTESSEL
and other models &
approaches



@ CERA-SAT carbon reanalysis

LSCE
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@ Next...

LSCE

D4.13 : Confidence intervals on net and gross C fluxes
D4.14 : Comparison of CTESSEL and ORCHIDEE
= To be finalized before 31 dec 2017

= Synthesis article (in preparation)

Relative source of uncertainty on carbon fluxes from
v Model structure
v' Climate forcing (various reanalysis ; members)
v' Land cover reconstruction
v Parameter uncertainties

= Further model improvement (N cycle, Permafrost,...)
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g GPP flux (photosynthesis) - Global
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