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Front: ©Photo by Joe Raedle/Getty Images—A vehicle drives through flooded streets The flood was 
caused by a combination of the lunar orbit which caused seasonal high tides and what many believe is 
the rising sea levels due to climate change. (on September 30, 2015, in Fort Lauderdale, Florida) South 
Florida is projected to continue to feel the effects of climate change, and many of the cities have begun 

programs such as installing pumps or building up sea walls to combat the rising oceans.
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Fig. S21.1. Observed impact of El Niño on Japan. (a) Composite of surface air temperature (SAT) 
anomaly (°C, shading) and 400-hPa stream function (contours; 5 × 105 m2 s-1 interval) for the warm 
phase of Niño-3.4 SST in Jul–Aug for 1958–2014. The warm phases are defined as the years when the 
normalized Niño-3.4 SST anomalies are greater than + 0.7σ. (b) Interannual variability of SAT (°C; 
black line: land and surrounding sea area; red line: land area) on Japan in Jul–Aug (square area in Fig. 
S21.2a) and Niño-3.4 SST anomalies (bars) in Jun–Jul. Dashed line denotes SAT trend for 1958–2015 
(+ 0.17°C decade-1).

Fig. S21.2. Time series of SAT anomaly (°C) averaged over Japan (30°–42°N, 130°–145°E) from 31 July to 
9 August for 1981–2014, relative to the 1981–2010 climatology. Black line indicates JRA55 observation. 
Red line and shading denote the ALL-LNG ensemble mean and the ensemble spread (± 90% range), 
respectively. The correlation coefficient (r) of SAT anomalies between ALL-LNG ensemble mean and 
observation is 0.76, indicating that the observed interannual variability of regional SAT anomaly are 
well reproduced by the model ensemble. Yet, the model underestimates the variance of SAT anomaly, 
so that the simulated SAT variances in all experiments are corrected with a ratio of it between the 
ALL-LNG and observation.
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Fig. S21.3. Regression of intraseasonal precipitation (mm day-1; shading), 850-hPa stream function 
(contours; 0.4 × 106 m2 s-1 with negative contours dashed), and SAT anomalies (orange and green dots 
indicate anomalies > 0.01°C and < −0.01°C, respectively) against Pacific–Japan (PJ) indices from (a) 
observation and (b) ALL 100-ensemble members. Only values exceeding 95% confidence are shown in 
precipitation and SAT anomalies. (c) Time–longitude diagram of observed intraseasonal precipitation 
anomaly over the areas in 10°S–5°N (shading) and 0°–20°N (contours). (d)–(f) As in main text Fig.21.1b–
d except for the average of simulated extreme cases in the ALL. (g),(h) As in main text Fig.21.1b, but 
for 200-hPa geopotential height (30-m interval) and 200-hPa wave activity fluxes (vectors) from (g) 
observation and (h) ALL extreme cases.
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Fig. S21.4. Difference of intraseasonal SAT (°C; shading) and precipitation (con-
tours; mm day-1 with negative contours dashed) anomalies averaged in the top 
5 members of PJ indices between ALL and ALLnoENSO for July–August 2015. 
ALL exhibits the increase of precipitation anomaly in a range of 5°–20°N over 
the WNP and SAT anomaly in Japan by comparison with ALLnoENSO.

S42 DECEMBER 2016|


