Supporting Information
Text S1. Estimation of Maximum Water Deficit
To estimate drought in Sankuru’s forests, we first calculated total monthly precipitation at the 0.25º spatial resolution from 1998 to 2010 using the Tropical Rainfall Measuring Mission (TRMM), which is a satellite radar that has seen widespread use in mapping rainfall [1,2]. Next, for each pixel (i,j) and each month n we calculated the water deficit (WD) defined as [2,3]:

where  denotes the monthly precipitation estimated from TRMM and  is the evapotranspiration constant. The maximum water deficit (MWD) for each pixel was defined as the maximum value of WD in each year. For the analysis reported here, the evapotranspiration constant was set to 100 mm month-1. This assumes that if evapotranspiration is less than 100, then forests in Sankuru experience drought. The assumption is supported for forests in the Amazon [2,4,5], but we note that limited ground-based observations of evapotranspiration are available for other tropical forests. As a consequence, our predictions about drought in Sankuru could potentially be overestimated if forests in DRC are significantly more drought tolerant than Amazonian ones. Nevertheless, the evapotranspiration rate utilized here appears to be justified to the extent that it represents the best possible guess as to forest evapotranspiration rates in central DRC that is presently available, though we note that validating the estimate remains an important topic for future field campaigns. 

Atlantic Multi-decadal Oscillation (AMO) index and water deficit correlation analysis
The Atlantic Multi-decadal Oscillation (AMO) is the oscillatory climate pattern of the North Atlantic Ocean, and correlated to air temperature and rainfall. The AMO signal is often determined from the patterns of sea surface temperature (SST) [6]. 
We examined the relationship between monthly water deficit anomalies and monthly AMO index using a spatio-temporal cross-correlation analysis. The monthly AMO index dataset for 1998-2010 was accessed through NOAA’s Earth System Research Laboratory (http://www.esrl.noaa.gov/psd/data/timeseries/AMO/ Accessed February 2011), providing users with a monthly time series of the AMO index that is calculated from the Kaplan SST dataset [6]. 
Monthly water deficits (WD) were calculated using TRMM monthly rainfall measurements of 1998-2010 (see above). Monthly water deficit anomalies were then calculated for each year (y) on a pixel-by-pixel (i,j) basis as a departure from the 1998-2010 mean (WD1998-2010), excluding the measurement from year (y) and normalized by the standard deviation STD:




Pearson’s correlation coefficient between the ranks of variables was calculated on pixel-to-pixel basis using:






where r is known as the Spearman rho between ranked variables xi and yi at a pixel location, with and being the average of variables over the time interval. In this case, xi and yi are monthly water deficit anomalies and monthly AMO index respectively over the period 1998-2010. 
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WDyanomaly
(i, j) =



WDy (i, j)− <WD1998−2010 (i, j)>
STD(WD1998−2010 (i, j))
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