




Fig. S9. Long-term time series (1930–2010) of rainfall anomaly over the entire Amazon basin and southwestern region (window: 4°S–12°S, 76°W–66°W)
derived from CRU (1920–2005) and TRMM (1998–2010). Because of potential differences in absolute value of rainfall, the anomalies were calculated separately
for each dataset. Over the past 30 y, starting from the mid-1970s and early 1980s, we observe a clear decline in annual rainfall anomaly over southwestern
Amazonia, with larger variations and stronger negative anomalies over the entire Amazon basin. This feature agrees with the long-term modes of climate
variability (24–28 y) (1) and shorter oscillations (4–6 y) (2). The number of negative anomalies significantly greater than � 1.0 standard deviation (SD) increased
in the past 30 years (1980–2010) compared with the previous 50 y (1930–1980) by a factor of two. The panels show the annual rainfall (A) and the dry season
(B) rainfall normalized anomaly over the entire Amazon basin, and similar time series anomaly for annual (C) and dry season (D) of the western Amazonia.
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Fig. S10. Spatial correlation of TNA (A) and SOI (B) indices with the TRMM (1998–2010) and CRU (1970–2009) monthly rainfall anomalies over the Amazon
basin. Areas of western Amazonia affected by recent droughts showed significant Pearson correlation with (A) a high TNA index over the past decade (1998–
2010: r > 0.55, P < 0.001, ±1-mo lag) and (C) over the past 40 years using the CRU data (1970–2009, r > 0.38, P < 0.01, ±1-mo lag). Whereas El Niño events
represented by SOI showed only significant correlation with monthly (B) TRMM precipitation anomalies in northeastern Amazonia (r > 0.43, P < 0.005, ±1-mo
lag) and (D) the monthly CRU data (r > 0.41, P < 0.005, ±1-mo lag) with higher average rainfall during the dry season and less probability of droughts. The
geographical regions of TNA-related droughts are in the south and southwestern margins of Amazonia. Monthly WDAs derived from TRMM (1998–2010) when
plotted against the TNA index showed an out-of-phase behavior, with low rainfall corresponding to a higher TNA index (E). The TNA index is multiplied by 2 to
better demonstrate the out-of-phase relationship to the TRMM anomalies on the same graph.
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Fig. S11. Standard anomaly derived from TRMM-PR backscatter measurements of surface characteristics in the absence of rain events, showing patterns of
droughts in southwestern Amazonia. The 2005 drought (A) occurs over the same region shown in the QSCAT data. The spatial patterns of 2010 TRMM-PR
anomaly are shown for three consecutive seasons (B) AMJ, (C) JAS, and (D) OND.
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