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S1 Calculation of temperature sensitivity of NBP

The sensitivity of NBP flux to surface air temperature is calculated using linear regression method (Piao et al., 2013),

NBPdetrended = b0 + b1. TASdetrended + ϵ (1)

where NBPdetrended refers to the detrended monthly timeseries of NBP and TAS refers to the detrended monthly timeseries

of surface air temperature. The regression coefficient b1 represent the apparent sensitivity of NBP to TAS; b0 is the fitted10

intercept; ϵ is the residue error in the linear regression. The sensitivities of tropical and high latitudinal regions, as shown in

Figure 6, has been calculated for consequentive 10 years periods starting from 1850 to 2100. The detrended timeseries of NBP

and TAS for every SREX region were calculated by calculating the difference of area weighted mean and 10 year moving

average of respective variables. Positive temperature sensitivity to NBP signifies strengthening the impact of temperature on

net biospheric carbon flux and vice versa.15
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Table S1. SREX Reference Regions

Abreviation Region’s Full Name
ALA Alaska/N.W. Canada
AMZ Amazon
CAM Central America/Mexico
CAS Central Asia
CEU Central Europe
CGI Canada/Greenland/Iceland
CNA Central North America
EAF East Africa
EAS East Asia
ENA East North America
MED South Europe/Mediterranean
NAS North Asia
NAU North Australia
NEB North-East Brazil
NEU North Europe
SAF Southern Africa
SAH Sahara
SAS South Asia
SAU South Australia/New Zealand
SEA Southeast Asia
SSA Southeastern South America
TIB Tibetan Plateau
WAF West Africa
WAS West Asia
WNA West North America
WSA West Coast South America
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Figure S1. The schematic diagram representing the NBP extremes. The threshold q is set at 5th percentile in this study, such that 95% of the
NBP anomalies lie within –q and q.
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Figure S2. The spatial extent of SREX reference regions; abbreviations mentioned in the Table S1.
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Figure S3. The timeseries of globally integrated 5 year rolling mean of NBP from 1850–2100 for CESM2 ensemble members is shown in
gray dashed lines. The timeseries of globally integrated 5 year rolling mean of multi-ensemble mean is shown in black solid line.

6



+
+

+
(a

) 1
85

0-
74

60
°S

30
°S0°

30
°N

60
°N

+
+

+

+

+ +
++

+
+

+ +
(b

) 1
90

0-
24

Re
gi

on
al

 In
te

gr
at

ed
 N

BP
 (P

gC
)

+
+

+
+ +

+
+

+
(c

) 1
95

0-
74

+
+

+
+

+
+

+ +

+ + + + +

+
+

+
+ + +

(d
) 2

00
0-

24

12
0°

W
0°

60
°E

12
0°

E

60
°S

30
°S0°

30
°N

60
°N

+
+

+
+

+
+

+
+

+
+

+ + + +
+

+

+
+

+
+

+
+

+ + +
(e

) 2
05

0-
74

12
0°

W
0°

60
°E

12
0°

E

+
+

+
+

+
+

+
+

+
+

+ + + +
+

+

+
+

+
+

+
+

+ + +
(f)

 2
07

5-
99

12
0°

W
0°

60
°E

12
0°

E
20161284048121620

Fi
gu

re
S4

.T
ot

al
in

te
gr

at
ed

N
B

P
(P

gC
)

fo
r

25
-y

ea
r

tim
e

w
in

do
w

s
fo

r
th

e
pe

ri
od

18
50

–2
10

0.
Sp

at
ia

ld
is

tr
ib

ut
io

n
of

in
te

gr
at

ed
N

B
P

(P
gC

)
ch

an
ge

ov
er

tim
e:

(a
)

18
50

–7
4,

(b
)1

90
0–

24
,(

c)
19

50
–7

4,
(d

)2
00

0-
24

,(
e)

20
50

–7
4,

an
d

(f
)2

07
5–

99
.N

et
in

cr
ea

se
in

re
gi

on
al

N
B

P
or

to
ta

lc
ar

bo
n

up
ta

ke
is

re
pr

es
en

te
d

by
pu

rp
le

co
lo

r
an

d
‘+

’s
ig

n;
ne

td
ec

re
as

e
is

re
pr

es
en

te
d

by
or

an
ge

co
lo

ra
nd

‘−
’s

ig
n.

7



+

+ +

+ +
+

+

+
+

+
+

+ +
(a

) 1
85

0-
74

60
°S

30
°S0°

30
°N

60
°N

+ +
+

+ +

+ + +
+

+

+
+

+
+

+
(b

) 1
90

0-
24

Co
un

t P
os

iti
ve

 −
 N

eg
at

iv
e 

of
 N

BP
 e

xt
re

m
es

+
+

+

+ + + +
+

+

+

(c
) 1

95
0-

74

+
+

+
+

+

+ + +
+

+

+
+

+
+ +

(d
) 2

00
0-

24

12
0°

W
0°

60
°E

12
0°

E

60
°S

30
°S0°

30
°N

60
°N

+
+

+ + +
+

+

+
+

+
+

+
+

(e
) 2

05
0-

74

12
0°

W
0°

60
°E

12
0°

E

+

+ +
+

+
+ + +

(f)
 2

07
5-

99

12
0°

W
0°

60
°E

12
0°

E
20

00
16

00
12

00
80

0
40

0
040

0
80

0
12

00
16

00
20

00

Fi
gu

re
S5

.F
re

qu
en

cy
of

po
si

tiv
e
v
s

ne
ga

tiv
e

N
B

P
ex

tr
em

e
ev

en
ts

ac
ro

ss
SR

E
X

re
gi

on
s.

Pu
rp

le
co

lo
r(

‘+
’s

ig
n)

hi
gh

lig
ht

s
th

e
re

gi
on

s
w

he
re

fr
eq

ue
nc

y
of

po
si

tiv
e

N
B

P
ex

tr
em

es
ev

en
ts

ex
ce

ed
ne

ga
tiv

e
N

B
P

ex
tr

em
es

;a
nd

br
ow

n
co

lo
r(

‘−
’s

ig
n)

id
en

tifi
es

re
gi

on
s

w
he

re
fr

eq
ue

nc
y

of
ne

ga
tiv

e
N

B
P

ex
tr

em
e

ev
en

ts
ex

ce
ed

po
si

tiv
e

N
B

P
ex

tr
em

es
.T

ow
ar

ds
th

e
en

d
of

21
st

ce
nt

ur
y,

m
os

tt
ro

pi
ca

lr
eg

io
ns

ar
e

do
m

in
at

ed
by

fr
eq

ue
nt

ne
ga

tiv
e

N
B

P
ex

tr
em

es
.

8



Figure S6. Percent distribution of number of grid cells with dominant climate drivers causing time continuous carbon cycle extremes from
1850 to 2100 for every 25-year period. The dominance of climate drivers is estimated by the absolute magnitude of correlation coefficient
(p < 0.05) at lags of 1 (top), 2 (middle), and 3 (bottom) months.
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Figure S7. Change in area weighted average surface temperature (TAS) at various quantiles in the 9 SREX regions in tropics for 25-year
windows from 1850–2100. The numbers shown in maroon, green, and blue in each subplot represent the rate of increase of temperature per
decade (◦C/decade) for 90th, median, and 10th quantile of temperatures, respectively.
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Figure S8. Change in area weighted average surface temperature (TAS) at various quantiles in the 9 SREX regions at high latitudes for 25-
year windows from 1850–2100. The numbers shown in maroon, green, and blue in each subplot represent the rate of increase of temperature
per decade (◦C/decade) for 90th, median, and 10th quantile of temperatures, respectively.
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