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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 = bO + bl' TASdetrended +e€ (1)

where NBPgcirengeq refers to the detrended monthly timeseries of NBP and TAS refers to the detrended monthly timeseries
10 of surface air temperature. The regression coefficient by represent the apparent sensitivity of NBP to TAS; by is the fitted
intercept; € 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

15 net biospheric carbon flux and vice versa.



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 g is set at 5** percentile in this study, such that 95% of the
NBP anomalies lie within —¢ and ¢.




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.
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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 90*", median, and 10*" quantile of temperatures, respectively.

10



0.3 =0.4 =(0.5 0.6 0.7 =0.8 -O.9|

=0.2

|-0.1

(D) d4nyesadwa]

(D) d4niesadwa]

Time

Time

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 90", median, and 10" quantile of temperatures, respectively.

11



ddN
pue JGN Se Yyons Xnjj uoqred ay) Yirm UONOIIP JUSISUOD oY) sey JN— oSueyo asn pue| srueSodonyue Jurpn[oxa sosseoo1d puef [[e 0} anp uoqred se passardxo

JPIXOIP UOQJIed JO XN SSeWl PIeMUMOP Jou 0eJIns SI JAN ddN Woly HY Sunoenqgns £q pajenofed st JgN 'sixe-£ 1ySu uo ggN— pue sixe-£ 1Jo] uo JgN daN
SMoys ¢ Moy ‘sixe-£ JYSLI Uo [[yIL]J pue sIxe-£ 1J9] uo HY pue yy smoys ¢ moy ‘(stxe-A 1ySu) JdN pue (S1xe-A 139[) ddO [10) JO SILIIS o) ) SMOYS UOISAI
OB 10§ | MOy " (VN BI[ENSOY YHON (1) pue ‘(VHS) eIsy Iseayinog (1) ‘(SYS) eisy ynog (3) ‘(4VS) eoLyy uweynog (3) ‘(Ive) eouyy iseq (9)'(AVAM) eIy
1IS9M (P) “(GAN) T1zeag Iseq-yuioN (9) ‘(ZINV)uozewry (q) ‘(JNVD) OOIXIJA/EOLIOWY [eNud)) () JO SUOISAI 9y} JOJ SIXN[j u0qied [ej0} JO SALISAWI], *6S dImSL

auiy auiy auwny auwny

owy iy awi awny awn
00Tz 0502 000z 0S6 0061 0SST 001Z_0SOz 000z OSGL O0GL OSST 0OTZ 050z 000Z OS6T 0061 OSST 00TZ 0O 000Z OSGT OOGL OSST 0OTZ 0S0Z 0002 OSGL 001 OSGT 00TZ 0S0Z 000 OS61 O0GL OSST OOTZ_ 0S0Z 000Z OSGT OOGT OST OOLZ 0S0Z 000Z OS6 0061 OSST 00TZ 0SOZ 000 OS6T_O0GT_0S8T
so- so-
E
z oo § ivkx\;g%(' | oo 3
] R e A L/. U st nmantr i I , W IR
5 y A Wh NV p- 2
g o v Yo v s 3
3 /1«\\. ey )
E v H
E ot §
- — - — - — - — - — - — EEIT ;- — ;- — =
st daN — daN — daN — daN — daN — daN — daN — daN — dan — ST
€ 6 s -2) 5 (€a) (€e)
daIn — (e daInN — €0 daIn — € daInN — € g — e g — € dan — € g — e dan —
00
R ot s e el N Ny B TR el
SN | \Z‘ ::35‘ - A ¢ z
° ! VA I g
f N
2 T AAJ ATy v v 2
gvo \;1 :
g \)4\\[\5\5 oz
3 3
goo L
3 3
Se0 7 or g
vy — Ve — ey — ey — ey — oy — oy — oy — %
ot Hy — Y — Wy — WY — WY — WY — WY — He — lypp
@n w @ w o (@) w o @ w o @) o (@) o (@) o e w o
7t
3
L A ARACATRARIRIRSR e AFIIRRIASRAATAR
. e e o e T T
z a
zv ot 3
o 2
9
g g
EIN 0z~
n ddN — w ddN — (6 ddN — () ddN — (?) ddN — p) ddN — () diN — (T ddN — (re) daN —
o ddo — ddo — ddo — ddo — ddo — ddo — ddo — ddo — ddo — 15¢
nvN vas Svs dvs 4va 4vm 43N ZWv Wvd>

12



ddN pue JgN
SE Yons XN uoqaed Y YIrm UONOIIIP JUISISUOD Y} sey AN — "oSueyod asn pue| oruagodoyjue Surpnjoxe sassedo1d puey [[& 0} anp uoqied se passaidxa aprxorp

U0qIed JO XNJJ SSBW PIRMUMOP JoU 20BJINS ST JN ddN WoIy HY Sunsenqgns Aq paje[nored st JgN SIxe-A 1ySu uo ggN— pue srxe-£ 1J9[ uo JGN ‘dAN SMOUS € Moy
*s1xe-£ JYSLI U0 [[YII{J PUR SIXB-A 1J9] U0 HY PUB VY SMOUS 7 MOy "(SIxe-A 1YS1) JdN Pue (s1xe-£ 1Jo1) ddD [€10) JO SOLIIS QW) 9Y) SMOYS UOISAI 19A9 JO | MOY
'(SYN) BIsy wayioN (p) pue ‘@doing [enua)) (9) ‘pue[ad] pue ‘pue[uadln) ‘epeue)) (q) ‘ese[y (€) Jo suor3ar ay) JoJ saxny uoqred [2)0) JO SOLasaWI], (0TS N3]

swiL swiy swiy swiy
001z 0S0Z 000Z 0S6T 006T 0S8T 001Z 0S0Z 000Z 0S6T 006T 0S8T 001Z 0502 0002 0S6T 006T 0S8T 0012 0502 0002 0S6T 006T 0S8T
vo- ¥'0- vo- qv'0- vo- v'0- v0- v'0-
zo- zo- {zo- zo- zo- zo- zo-
=
L o0 00 00 00 00 00 00 3
& =
m g
3 o zo {zo w0 zo  Zo zo 2
Q &
3 Iy
g vo 0 1v0 0 o o vo 3
3 3
E s
EA S
90 90 {o0 90 90 90 90 =
EETT ;- — EETTR
20 0 Jan — 180 ®0 AN — 180 0 Jan — 180
(€9) daN — (€'a) daN — (€'e) daN —
ot ot - - - . 0T ot - - . . 0T 0T . . . . 0T
} N } é N ) \\\“\\\Iﬁc\'\\\”ﬂA N . é N
3 2
2 o 1v vo v vo v 2
< 3
3 3
Q Iy
3 90 1o 90 9 90 9 3
E El
ES E;
o ivony — 8 o ivony — 8 o ivony — 18 g0 ivony — 18
. HY — ) HY — HY — - HY —
(@Pp) o (@) w (za) o (ze) o
ot ot ot ot ot ot 0T ot
o 0 3 0 0 0
. . é N Nr\\)\u\l)\(’)\)lll,\f))\/\tf\
s 1s s s
z [n]
E 2
3, v v v 3
S 3
3 3
o ot 401 ot 0T Q
3 3
S o 9 9 9 S
E E
st st st st
8 8 8 8
. ddN — 5 ddN — ddN — e ddN —
(rp) ddo — (12) ddo — (Ta) ddo — (re) ddo —
ot 0z ot 0z ot oz ot 0z

13



References

Piao, S., Sitch, S., Ciais, P., Friedlingstein, P., Peylin, P., Wang, X., Ahlstrom, A., Anav, A., Canadell, J. G., Cong, N., Huntingford, C., Jung,
M., Levis, S., Levy, P. E., Li, J., Lin, X., Lomas, M. R., Lu, M., Luo, Y., Ma, Y., Myneni, R. B., Poulter, B., Sun, Z., Wang, T., Viovy, N.,
Zaehle, S., and Zeng, N.: Evaluation of terrestrial carbon cycle models for their response to climate variability and to CO2 trends, Global

20 Change Biology, 19, 2117-2132, https://doi.org/10.1111/gcb.12187, 2013.

14


https://doi.org/10.1111/gcb.12187

