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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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"Natural" climate scenarios
This study constructs eight possible representa-

tions of hypothetical "natural" climates without 
the effect of human inf luences. To achieve this, 
estimates of the anthropogenic changes in the sea 
surface temperatures (SSTs) are subtracted from the 
prescribed observations. Patterns of SST warming 
due to anthropogenic emissions are derived from 
eight available CMIP5 models (Taylor et al. 2012) by 
subtracting the decadal-average (1996–2005) SSTs 
of "natural" simulations from the corresponding 
"all forcing" simulations. The models and ensemble 
members used for this process are outlined in Table 
S23.1. See Black et al. (2016) for details.

ENSO composite conditions
In order to assess the relative roles of El Niño–South-

ern Oscillation (ENSO) and anthropogenic climate 
change on extreme temperature, we create three time-
evolving SST composites representing the phases of 
ENSO: El Niño, neutral, and La Niña. These compos-
ites were created by averaging daily SSTs for a full year 
across different years: El Niño (averaging 1994, 1997, 
2002, 2009), neutral (1992, 1993, 2003, 2012), and La 
Niña (1988, 1998, 2007, 2010). La Niña (El Niño) years 
were defined as when the average Niño-3.4 index was at 
or below (above) −0.8°C (+0.8°C) anomaly in October. 
This criterion allowed the selected years to be relatively 
evenly spread across the period of available OSTIA SSTs 
(1985–2015). Each of these resulting ENSO composites 
was modeled under both the "all forcing" and "natural" 
climate realizations for a 12-month period (January–
December). Figure S23.1 shows the average October 
SST anomalies for each of the composite ENSO phases, 
accompanied by the corresponding observed anomalies 
for 2015.

Table S23.1. CMIP5 models and ensemble members 
used for estimating patterns of SST warming due to 
anthropogenic emissions. 

Model Ensemble members 

CCSM4 r1i1p1, r2i1p1, r4i1p1, r6i1p1

CNRM-CM5 r1i1p1, r2i1p1, r3i1p1, r4i1p1, r5i1p1, r8i1p1 

CanESM2 r1i1p1, r2i1p1, r3i1p1, r4i1p1, r5i1p1 

GFDL-CM3 r1i1p1, r3i1p1, r5i1p1 

GISS-E2-H r1i1p1, r2i1p1, r3i1p1, r4i1p1, r5i1p1 

HadGEM2-ES r1i1p1, r2i1p1, r3i1p1, r4i1p1 

IPSL-CM5A-MR r1i1p1, r2i1p1, r3i1p1 

MIROC-ESM r1i1p1, r2i1p1, r3i1p1 
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Fig. S23.1. Average October SST anomalies (°C) for 2015 and the various composite ENSO scenarios 
(as labeled). Anomalies are calculated relative to the 1985–2015 base period.
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