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Figure S1. November-January composite differences of anomalies between years with high (>75th percentile) and low (<25th percentile) values of the R1 centroid. Left panels: hemispheric composites of (A) geopotential height (GH, contours) and Takaya-Nakamura wave activity flux (WAF, vectors) at 250 hPa, (B) velocity potential (CHI) at 250 hPa, and (C) sea surface temperature (SST). Right panels: regional composites of (D) vertically integrated moisture flux (VIMF, vectors) and its divergence (shading), and (E) convective available potential energy (CAPE); the locations of R1 rain gauges are indicated in panel E with circles. Shaded values and black vectors indicate differences significantly different from zero (Welch's t-test, two-tailed, 90% confidence).
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Figure S2. November-January composite differences of anomalies between years with high (>75th percentile) and low (<25th percentile) values of the R7 centroid. Left panels: hemispheric composites of (A) geopotential height (GH, contours) and Takaya-Nakamura wave activity flux (WAF, vectors) at 250 hPa, (B) zonal wind at 250 hPa (U250), and (C) sea surface temperature (SST). Right panels: regional composites of (D) vertically integrated moisture flux (VIMF, vectors) and its divergence (shading), and (E) convective available potential energy (CAPE); locations of R7 rain gauges are indicated in panel E with circles. Shaded values and black vectors indicate differences significantly different from zero (Welch's t-test, two-tailed, 90% confidence)
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Figure S3. November-January composite differences of anomalies between years with high (>75th percentile) and low (<25th percentile) values of the R6 centroid before the 1984 breakpoint. Upper panels: hemispheric composites of (A) Mean Sea Level Pressure (MSLP, shading) and (B) zonal wind at 250 hPa (U250, shading). Lower panels: regional composites of (C) vertically integrated moisture flux (VIMF, vectors) and its divergence (shading), and (D) convective available potential energy (CAPE); locations of R6 rain gauges are indicated in panel D with circles. Shaded values and black vectors indicate differences significantly different from zero (Welch's t-test, two-tailed, 90% confidence).
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Figure S4. November–January composite differences between years with high (>75th percentile) and low (<25th percentile) values of the R4 centroid. Upper panels: composites of (A) sea surface temperature (SST) and (B) velocity potential at 250 hPa (CHI). Lower panel: composite of (C) Eady growth rate (EGR), computed following Simmonds and Lim (2009). Contours show the full composite difference; shading marks the areas significantly different from zero (Welch's t-test, two-tailed, 90% confidence).
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R7 NDJ Composite difference - Hemispheric & Regional Circulation
High years (>75th percentile) - Low Years (<25th percentile)
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R6 NDJ Composite difference - Hemispheric & Regional Circulation (pre-breakpoint, Year < 1984)
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R4 NDJ Composite difference - SST, velocity potential at 250 hPa and Eady Growth Rate
High years (>75th percentile) - Low Years (<25th percentile)
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