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Figure S1. Annual cycle of the climatological-mean (1901-2014) EAMBZ precipitation (mm). The error bars
denote one standard deviation from the mean. The precipitation is derived from the CRU TS3.26 precipitation

data.

Climate mean (mm)

140

120

100

80

60

40

20

T T T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




0.4
SST_TIO

— — — -I0BM
0.2 —

',i\

N A
AW _
\‘i o V = -

0.2 — \ /

SST Anomalies
(=]

v, R=0.93

-0.4 T T[T T T T[T I T T[T T[T T T[T T T[T I T [T T T T[T T I T[T T T [TTTT [T
91 1900 1910 1920 1930 1940 1950 1960 1970 1980 18990 2000 2010

92 Figure S2. Time-evolving observed summertime SSTAs over the narrower TIO domain for defining liosm (205—
93 20N, 40=-100°E; blue line) and SSTAs over the broader TIO domain in CESM1_IOPES (155-15N, 40=174E;
94 red line) from 1901-2014. The time series are detrended and 11-year low-pass filtered. The numeral at the bottom
95 represents the TCC between the corresponding time series. The base period for calculating SSTAs is 1901-2014.
96 The areal mean SSTAs are calculated based on the ERSSTV5.
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104 Figure S3. Time-evolving simulated summertime SSTAs over the narrower TIO domain for defining liosm (205—
105 20N, 40=100E; blue line) and SSTAs over the broader TIO domain in CESM1_IOPES (155-15N, 402174 E;
106 red line) from 1920-2005. The time series are detrended and 11-year low-pass filtered. The numeral at the bottom
107 represents the TCC between the corresponding time series. The areal mean SSTAs are calculated based on the
108 difference between the CESM1_IOPES ensemble mean and the CESM1_LENS ensemble mean (former minus
109 latter).
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Figure S4. Composite differences of (a) observed and (b) simulated JJA-mean SST (°C) between warm and cold
SST years over the broader TIO domain in CESM1_IOPES (15<5-15N, 40=-174E; purple box). In panel (a), the
warm and cold TIO SST years are selected based on the 0.5 standard deviations of the observed time-evolving
SSTAs during 1901-2014, as shown in Fig. S2 (red line). In panel (b), the warm and cold TIO SST years are
selected based on the 0.5 standard deviations of the simulated time-evolving SSTAs during 1920-2005, as shown
in Fig. S3 (red line). The black frame (205-20N, 40=100<E) outlines the domain for delineating the IOBM
mode (the same hereinafter). All variables are detrended and 11-year low-pass filtered. Areas with significant
values exceeding the 95% confidence level are dotted. The observed SSTAs are derived from the ERSSTV5; whilst
the simulated SSTAs are calculated based on the difference between the CESM1_IOPES ensemble mean and the
CESM1_LENS ensemble mean (former minus latter), highlighting the internally driven impacts of TIO SSTAs.
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Figure S5. Composite anomalies of JJA-mean (a) Z400 (shading; m) and UV400 (vectors; m s), (b) Z850
(shading; m) and UV850 (vectors; m s™1), (c) <WVT> (vectors; kg m~*s?) and <WVT_div> (shading; 10 kg m2
s1), and (d) precipitation (mm month™) during the warm phase years of the IOBM. All variables are detrended
and 11-year low-pass filtered. Areas with significant values of Z400, Z850, and <WVT_div> that exceed the 95%
confidence level are stippled, respectively. Only vectors that are significant at the 95% confidence level are shown.
The base period is 1901-2014. The warm phase years of the IOBM are selected based on the 0.5 standard
deviations of the observed time-evolving SSTAs during the based period, as shown in Fig. 6b (blue line). The
precipitation is derived from the CRU TS3.26 precipitation data; whilst other variables are from the 20CRv2c
datasets.
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Figure S6. Simulated composite differences of JJA-mean (a) 300- and (b) 850-hPa RWS (shading; 107 s72),
velocity potential (contours; interval: 0.8; 105m?s™), and divergent horizontal wind (vectors; m s™*) between cold
and warm SST years over the broader TIO domain in CESM1_IOPES (15<5-15N, 402174 E; purple box in Fig.
S4). The warm and cold TIO SST years are selected based on the #0.5 standard deviations of the simulated
time-evolving SSTAs during 1920-2005, as shown in Fig. S3 (red line). All variables are detrended and 11-year
low-pass filtered. Areas with significant values of RWS exceeding the 95% confidence level are stippled. Only
vectors that are significant at the 95% confidence level are shown. The simulated anomalies of RWS, velocity
potential, and divergent horizontal wind are calculated based on the difference between the CESM1_IOPES
ensemble mean and the CESM1_LENS ensemble mean (former minus latter), highlighting the internally driven
impacts of TIO SSTAs.



