Fig. 3.9. Interannual ENSO variability over the past 130,000 years. A. Strength of ENSO variability in coral (18O records for eight time periods. Solid black bars show the standard deviation (scaled on the left axis) of the 2.5 to 7 year bandpass-filtered coral (18O records from each time period. Shaded bars denote high-amplitude events for each period. The darker bars indicate the percentage of the data in the ENSO bandpass-filtered data that exceeds 0.15 absolute amplitude; lighter bars indicate the percentage of data that exceeds 0.10 amplitude (both scaled relative to the left vertical axis). The number of corals for each group is given by m, and the total number of years represented by all corals in each group is given by n. The horizontal dashed lines indicate the maximum and minimum standard deviation for sliding 30-year increments of modern coral (18O 2.5- to 7-year bandpass-filtered time series. B. Estimate of global sea level (plotted as meters below present sea level) derived from benthic foraminiferal (18O (Shackleton 2000). Bars indicate paleo-sea level estimated from the elevation, age, and uplift rate of corals analyzed in this study. These bars include uncertainty in the water depth in which the corals grew. Estimates of uplift rate are based on an assumed sea level of +5 m at 123 ka (circle and bar). C. Sea surface temperature record for the western equatorial Pacific (ODP Hole 806B, 159°22'E, 0°19'N, 2520-m water depth) based on Mg/Ca composition of planktonic Foraminifera (Lea et al. 2000). The horizontal line indicates modern SST. D. ENSO variability estimated from application of the Zebiak-Cane coupled ocean-atmosphere model forced only by changing orbital parameters (Clement et al. 1999). Shown here is power in the 2- to 7-year (ENSO) band from multitaper spectral analysis of nonoverlapping 512-year segments of the modeled NINO3 SST index. Power is approximately equal to 100x variance. Although there is considerable variation at sub-orbital wavelengths (2 of power estimates ~±71 based on a control run with no change in orbital parameters), the main precessionally related features, including the trend of increasing ENSO amplitude and frequency through the Holocene, are statistically significant (Clement et al. 1999, Clement et al. 2000). E. The precessional component of orbital forcing (Berger 1978). For one cycle, the timing of perihelion is indicated as follows: a, boreal autumn; b, boreal winter; c, boreal spring; d, boreal summer.

