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Supplementary Figure 1. (a) Regressed SSTA (shading, °C, shading bar at right), SLPA (contour, 0.5 hPa), low-level wind anomaly (vector, at 850 hPa), and precipitation anomaly (dots, green and brown for positive and negative) against the summer (JJA) Atlantic-Niño index during the 1890–1925. Top to bottom panels correspond to the March-April-May (MAM) mean, June-July-August (JJA) mean, September-October-Novemner (SON) mean, and December-January-February (DJF) mean, respectively. Anomalous SST, winds, and precipitation are marked when a 95% confidence level by Student’s t-test is satisfied. (b) Similar as (a), but against winter (DJF) Atlantic-Nino. Top to bottom panels show to the March-April-May (MAM) mean, June-July-August (JJA) mean, September-October-Novemner (SON) mean, and December-January-February (DJF) mean, respectively.
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Supplementary Figure 2. (a) Regressed SSTA (shading, °C, shading bar at right), SLPA (contour, 0.5 hPa), low-level wind anomaly (vector, at 850 hPa), and precipitation anomaly (dots, green and brown for positive and negative) against the summer (JJA) Atlantic-Niño index during the 1940–1975. Top to bottom panels correspond to the April-May-June (AMJ) mean, June-July-August (JJA) mean, August-September-October (ASO) mean, and October-November-December (OND) mean, respectively. Anomalous SST, winds, and precipitation are marked when a 95% confidence level by Student’s t-test is satisfied. (b) same as (a), but during the 1980-2015.
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Supplementary Fig. 3 (a) Lead-lagged correlation coefficients of anomalous zonal-vertical circulation (5°S–5°N) in AMJ, MJJ, JJA, seasons against the summer Atlantic-Niño index during 1948–1978. Bold-black arrows are indicated above 95% confidence level by two-tailed t-test. (b) Similar to the (a), but during 1980-2010. Top to bottom corresponds to the FMA, MAM, AMJ seasons, respectively.
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Supplementary Figure 4. Regressed low-level vorticity (x 106 s-1, 1000-hPa, shading bar at right, contour intervals 0.5), low-level wind anomaly (m/s, vector, 850-hPa) against the winter (DJF) Atlantic-Niño index during the 1940–1975. Top to bottom panels correspond to the December-January-February (DJF) mean, January-February-March (JFM), and February-March-April (FMA), respectively. For vorticity, 95% confidence level is hatched by grey color.
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Supplementary Figure 5. (a) Regressed SSTA (shading, °C, shading bar at right), SLPA (contour, 0.5 hPa), low-level wind anomaly (vector, at 850 hPa), and precipitation anomaly (dots, green and brown for positive and negative) against the winter (DJF) Atlantic-Niño index during the 1940–1975. Top to bottom panels correspond to the January-February-March (JFM) mean, February-March-April (FMA) mean, April-May-June (AMJ) mean, and September-October-November (SON) mean, respectively. Anomalous SST, winds, and precipitation are marked when a 95% confidence level by Student’s t-test is satisfied. (b) same as (a), but during the 1980-2015.
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(a) Summer Atlantic-Nino (1890-1925)
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(b) Winter Atlantic-Nino (1890-1925)
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(a) Walker Cir (vs. Atl-Nino:JJA[1]) (b) Walker Cir (vs. Atl-Nino:JJA[1])
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