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Significant Winter Atlantic Niño effect on ENSO and its future projection
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Supplementary Table 1 | Correlation coefficients between primary climate mode in Atlantic Ocean and ENSO during 1950-2021. Summer Atlantic Niño in JJA[1], Northern Tropical Atlantic in MAM[1], Winter Atlantic Niño in D[0]JF[1], and Atlantic Warm Pool (a.k.a., Western Hemisphere Warm Pool) in JAS[0] are correlated with ENSO in D[1]JF[2].
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Supplementary Figure 1 | Spatiotemporal evolution patterns of oceanic and atmospheric states regarding Winter Atlantic Niño in ERA5. Regressed SSTAs (°C, shading bar at right), low-level wind anomalies (vector, at 850hPa), and precipitation anomalies (dots, green and brown for positive and negative) from D[0]JF[1] (top) to SON[1] (bottom) against the winter Atlantic Niño index (D[0]JF[1]) during 1950–2021. The SSTA, winds, and precipitation reflect a 95% confidence level by Student’s t-test (df = N-2).
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Supplementary Figure 2 | Spatiotemporal evolution patterns of oceanic and atmospheric states regarding Winter Atlantic Niño in ERSSTv5 and NCEP-R1. Regressed SSTAs (°C, shading bar at right), low-level wind anomalies (vector, at 850hPa), and precipitation anomalies (dots, green and brown for positive and negative) from D[0]JF[1] (top) to SON[1] (bottom) against the winter Atlantic Niño index (D[0]JF[1]) during 1950–2021. The SSTA, winds, and precipitation reflect a 95% confidence level by Student’s t-test (df = N-2).
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Supplementary Figure 3 | Monthly Standard deviation of Atlantic Niño. Monthly standard deviation of Atlantic Niño index in CMIP6 models. MME is indicated by a thick red line. The thick black line indicates the observed monthly standard deviation of Atlantic Niño.
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Supplementary Figure 4 | 1st Rotating-EOF mode of SST in tropical Atlantic Ocean in boreal winter in observation and CMIP6. (a) The 1st R-EOF mode of SSTA over the equatorial Atlantic in ERA5. (b) The MME of the 1st R-EOF modes of SSTA over the equatorial Atlantic in Historical simulations of climate models in CMIP6.
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Supplementary Figure 5 | Mean state difference between historical and SSP585 simulations. (a) Differences in climatological mean precipitation in the JJA season between SSP585 (2015-2100) and historical (1850-2014) simulations. (b) Differences in standard deviation of precipitation (shading) in the JJA season between SSP585 and historical simulations.
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image1.emf
1950-2021 (ERA5) ENSO(D[1]JF[2]) Summer Atl-Nino(JJA[1]) NTA(MAM[1]) Winter Atl-Nino(D[0]JF[1]) AWP(JAS[0])

ENSO(D[1]JF[2]) 1

Summer Atl-Nino(JJA[1]) -0.221 (-0.231) 1

NTA(MAM[1]) -0.317* (-0.326*) 0.346* 1

Winter Atl-Nino(D[0]JF[1]) -0.413** (-0.404**) 0.238 0.112 1

AWP(JAS[0]) -0.217 (-0.086) 0.369** 0.460** 0.074 1

( ) : Previous ENSO (DJF) signals are removed

* 95%, ** 99% 0.250 : (Summer Atl-Nino(JJA0) & Winter Atl-Nino(D[0]JF[1]))
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