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Table S1 Tree height and diameter of each cohort (take CTL as example).

tree
tree diameter
# of cohort height
(m)

(m)
1 0.02 6
2 0.03 8
3 0.18 18
4 0.32 23
5 0.46 27
6 0.60 31
7 0.74 34
8 0.87 37
9 1.01 40
10 1.15 42
11 1.29 44
12 1.43 47
13 1.57 49
14 1.71 51
15 1.86 53
16 2.02 55
17 2.19 57
18 2.38 59
19 2.64 62

20 3.1 67
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Figure S1 Comparison of our simulated stomatal conductance (gs) with SPA model output in Fisher et al (2007) at
Caxiuana site.
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Figure S2 Comparison of our simulated stomatal conductance (gs) at (a) French Guiana and (b) Peru site. The gs
observation data at French Guiana and Peru site are from Lin et al (2015).
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Figure S3 Similar to Figure 3 but for ORCHIDEE-CAN-RS.
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Figure S4 Transpiration supply simulated by ORCHIDEE-CAN-NHA during 2001-2008. In Caxiuan&site, dry season is

deemed from July to November.
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Figure S5 Simulated T/ET, E/ET and CE/ET during 2001 to 2008 under CTL and TFE from ORCHIDEE-CAN-NHA. T,

transpiration. ET, evapotranspiration. CE, intercepted canopy water or dew re-evaporation. In Caxiuan&site, dry season is

deemed from July to November.
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Figure S6 Similar to Figure 6 but for ORCHIDEE-CAN and ORCHIDEE-CAN-RS.
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Figure S7 Simulation of GPP dynamics during 2001 to 2008.
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Figure S8 Modeled (black dots) and measured (red dots) leaf water potential in the control (CTL) and throughfall exclusion

(TFE) for wet and dry seasons. Measured leaf water potential comes from Fisher et al (2006).
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Figure S9 Change in leaf water storage during 2001-2008. Cohorts of #5, #10, #15, and #20 are taken as example here.



leaf

10 20 30 40 50 60
Height (m)

320

. o= g
iﬂ . LR @%@@@@@@@ o TFE
g 11 Eeske L
: X 9$‘€*$¢‘$®$6
m | ¢-6<I>@ 4
g wet
=Y S dry

1020 30 40 5060

Height (m)
stem

o
o
5 3% i
0o w0 $ E 9950000000
5o EL P 2
\_’OI . ¢ @ 9 4 LR -
= s Ceo00000 4
s
»
¥ 10 |

Figure S10 Relationship between Wiear, Wstem and tree height.



o o -\.r'l:;-_-(JDS::'D
\E Q -1 “ ] o o 9 @ o© @Y
< © Toe May 2005
9 . Nov 2005
o

o

aod

9} [+] [a] #] (=] o o 0o oaoo cooooo O O o

10 20 30 40 50 60
Height (m)

Figure S11 Relationship between percentage loss of conductance (PLC) and tree height.
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Figure S12 Absolute values of change in biomass simulated by ORCHIDEE-CAN-NHA after mortality being triggered.
Since there is a noticeable difference of biomass in 2001 between CTL and TFE observation, we made a shift on CTL

biomass to let it to be consistent with TFE in the beginning of experiments (the amount of shift = 25 MgC ha?).
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Figure S13 Comparison of (a) annual mortality rates in different diameter size classes and (b) net change in aboveground
biomass (AGB) between our model simulation and observation at Tapajos site from 1999 to 2003. CTL: control. TFE:
throughfall exclusion experiment. At Tapajos site, TFE only happened in wet season from 2000 to 2003. The net change in
AGB accounts for the period from 1999 to 2003.
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Figure S14 Diurnal cycles of stem water flux and storage change. Here, ‘wet’ denotes the first three days in May (1-3 May)

in 2005, and ‘dry’ denotes the first three days in November (1-3 Nov) in 2005. Cohort #10 is used here as an example.

Positive change in stem water storage means water charge to stem and vice versa.



