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Trait Code BNE BINE BNS IBS TeNE TeBS TeBE TrBE TrIBE TrBR C3G C4G LSE LSS
Climate Type| Boreal, Temperate, Tropical B B B B Te Te Te Tr Tr Tr
Life Form tree, low-shrub, grass t t t t t t t t t t g g Is Is
Leaf Physiognomy|  Needleleaved, Broadleaved N N N B N B B B B B N B
Evergreen, Summergreen,
Phenology E E S S E S E E E R
Raingreen

Photosynthesis Pathway Cc3 Cc3 c3 Cc3 Cc3 Cc3 Cc3 Cc3 Cc3 c3 c3 Cc4 Cc3 Cc3

Light Behaviour| Shade Tolerant, Shade Intolerant ST SI ST SI ST ST ST ST SI ST SI SI

Photosynthesis Temperature Min to Max -4t038 10to|-2t0 38 15/2055 25t0) -5t045 61020 -410 10 25
[°C] Optimum Low to High 25 to 25 30 10 to 30 451055 to 38

Survival Temperature [°C] 31 31 no limit -30 2 -14 -1 15.5 no limit 15.5 =325 -40

Leaf Turnover rate [frac/yr] 0.33 0.33 1 1 0.33 1 0.33 0.5 0.5 1 1 0.33 1

Leaf Longevity [yrs] 3 3 0.5 0.5 3 3 3 2 2 0.5 0.5 3 3
Drought Resistance Coefficient (1 = max sensitivity) 0.0001 0.1 0.1

Fire Resistance 03 0.1 0.3 0.1 03 0.1 0.1 03 0.5 0.12
Respiration Coefficient 1 1 1 1 1 1 1 0.15 0.15 0.15 1 0.15 1
Minimum forest floor PAR for
0.35 25 0.35 25 0.35 0.35 0.35 0.35 25 0.35 1 1 1 1
grass growth/tree establishment (106 J m™ day™')

Table S1: The PFT’s basic traits alongside a set of selected parameterisations.
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Figure S1: Coupling related changes in A) vegetation carbon, B) autotrophic respiration and C) the upper soil water content. The
maps show the percentage difference between simulations with vs without the coupling in place. Positive values indicate a higher
value in the simulation with coupling in place. Analysis was carried out between the simulation years 1900 to 2014. The soil from
0-50cm depth is treated as upper soil layer.



0.506

0.0

0.001

0.456

=t
~

»
3=
2S
b =

—
€]

0.07
0.000

A5

2
<

~t
<<

A3

0.014

0.698

A2

0.772

Al
M e 0 O e 0 00l D

total (offline)
change {online)
100 -
IO*‘ -
10 2 _
10—3 -
10 4o
0=

plie]
S€aL
Sdl
NI
AN™

SST
as1
plie]
S€AL
ANAL
sdl
ANTE
NG

SST
pliel
ct:ean
ANAL

SST
e
ugeL

SS'1
OF0
falve)
UL
q4q1L
jct:ei N

SST
plgel
DED
vdiL
AL
dgiL
jetsCan

SST
ord
plee)
udiL
dg1L
agiL

0,089

0.946

13156

005

1140

E3

1.203

-0.110

E2

1.523

-0.04

El

0.243
00

Ab

0.502
-0.004

A4

0.222

A3

1.269

-0.036

A2

Al
total (offline) 1577

changs S]n;nn) -0.020

10-%

[ o w O3y ddO

S81
AST
Ded
sdl
NI
HNH"

SS1T
DED
qEL
SE°L
SINOL
sdl

SS1T
asT
DEd
Sl
NI
UNY

S8
asT
DED
SEeL

DED
ad2L

S8
ed
ddeL

OF0
HgiL
AL
a1

S8T
ord
plae]
gL
HETLL

aeeL

DFd
yeiL
HEILL
q41L

= -
23
33
e
i

440.538

E4

0.944

294.651

E3

2

E2

-14.08

1.1

96458

El

-0.192

A5

101.965

A4

231.151

.28

1175749

A3

A2

422500

Al

total (offfine)
change {online)

S8
asT
DED
S41
ANId
daNgd

S8
DeED
AadqaLn
Sl
WANAL
sdI

ST
as
plie)
s
SdI
ANIg
aNd

SST
as1
e
S
S41
UNI"
aNg

SST
asT
28D
SdaL
sd1
NI
NS

DED
jetiCin

SS1
plve)
ddgaL

orD
gL
ddIAL
U4AL

SST
orD
ple]
UL
UL
gL
degeL

SST
plyel
DED
gL
UL
da4gin

bars

ine run, grey

The Black bars show the offl

ion.

irat

d Evapotransp

10n an

Product

imary

Ecosystem Net and Gross Pr

the online run.

15 Figure S2



Boreal Biome 60°N - 70°N | 40°W - 50°W
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Figure S3: Sensitivity of the model system to the percentage of the evergreen vegetation stock being passed to Madingley. The
example is for a boreal ecosystem. The pie charts show the carbon mass distribution withing the analysis domain. PFT colours are

20 similar to the colours in Fig. 2. For Vegetation Carbon and LAI, the green uncoupled background refers to the uncoupled LPJ-
GUESS simulation. For Heterotroph Biomass Density, the green background refers to an uncoupled Madingley simulation. 100%
labels a simulation, where 100% of the evergreen stock is passed to Madingley, 50% labels a simulation where 50% is passed to
Madingley, etc.
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25 Figure S4: Sensitivity of the model to the percentage of evergreen vegetation stock being passed to Madingley. Carried out in a
warm temperate/Mediterranean ecosystem in Europe. Colours and labelling as in Appendix IV.
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Tropical Biome 10°S - 0°S , 20°W - 30°W
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Figure S5: Sensitivity of the model to the percentage of evergreen vegetation stock being passed to Madingley for an example
30 tropical forest. Colours and labelling as in Appendix IV.

FLUXNET Station Data Availability Chart

Figure S6: Timeline of available data from FLUXNET stations, which were selected for Fehler! Verweisquelle konnte nicht gefunden
werden..



