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Figure S1: Zonal-mean ∆ENSO for temperature and zonal wind in the Pacific ensembles. Similar
results to Figs. 2c and f, but from the (a, c) PacCond and (b, d) PacPace ensembles.
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Figure S2: Robust regional circulation impacts of constraining Pacific SST trends through hindcast
conditioning and pacemaking Similar results to Figs. 3a–d, but for 850-hPa (a, b) zonal and (c, d)
meridional winds.
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Figure S3: Regional ∆ENSO in the Pacific ensembles. Similar results to Figs. 4c and f, but for (a, b)
200-hPa zonal wind, (c, d) SLP, (e, f) SAT, and (g, h) precipitation for (a, c, e, g) PacCond and (b, d, f,
h) PacPace.

Figure S4: Robust global SST trend impacts of constraining tropical Pacific SST trends using hind-
cast conditioning and pacemaking resemble ENSO variability. Similar results to Figs. 4a-c, but for
SST.
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Figure S5: Robust impacts of constraining Pacific SST trends on mid tropospheric temperature
through hindcast conditioning and pacemaking. Similar results to Figs. 3a and b, but for 500-hPa
temperature.

Figure S6: Regional patterns of reanalysis circulation trends. Spatial patterns of 500-hPa (a) temper-
ature and (b) zonal wind trends during DJF from 1981/82 to 2018/19 in ERA5 reanalysis. Statistically
significant trends at the 95% level are stippled.
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Figure S7: Constraining Pacific SST trends improves coupled model subtropical jet trends. Similar
results to Fig. 6, but for subtropical jet trends. The subtropical jet trends are defined as the average
between 400 and 200 hPa for 30–45oS in the SH and 15–30oN in the NH.

Figure S8: Observed tropical Pacific SST trends can be captured by conditioning SMYLE hind-
cast simulations. Tropical Pacific DJF SST trends (1981/82-2018/19) in SMYLE (a) PacCond and (b)
NonCond ensemble mean. Stipples indicate statistically significant trends at the 5% significance level.
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Figure S9: Impacts of constraining Pacific SST trends through hindcast conditioning using the
SMYLE simulations are consistent with other methods. Similar results to Figs. 2–4, but hindcast
conditioning is applied to SMYLE simulations.
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Figure S10: Constraining tropical Pacific SST trends during JJA has robust impacts on South
Pacific circulation trends. Similar results to Figs. 3 and 4, but for JJA.
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