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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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This document is a supplement to “What Caused 
the Record Breaking Heat across Australia in October 
2015?” by Pandora Hope, Guomin Wang, Eun-Pa 
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Amer. Meteor. Soc., 97 (12), S122–S126) • ©2016 
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The forecasts of October 2015 were rerun with 
scrambled initial conditions for the atmosphere, 
ocean, or land component, effectively removing any 
predictability coming from each component [follow-
ing Arblaster et al. (2014) and Wang et al. (2016)]. For 
example, in order to scramble the inf luence from 
the atmosphere, ensemble forecasts were run from 
24 and 27 September and 1 October 2015 with the 
atmospheric initial conditions randomly picked from 
the previous 15 years (2000–14). The same method 
was applied to the ocean initial conditions and also 
the soil moisture and soil temperature (land). 

Figure S24.1 shows the observed October 2015 
Tmax1, global sea surface temperature2, and mean 
sea level pressure3 anomalies from 2000–14 and the 
corresponding forecasts. The sea surface temperature 
pattern associated with El Niño and IOD is clearly 
visible in the observed October anomalies. In the 
MSLP anomalies, the low pressure anomalies to the 
south of Australia and the high over the southeast 
of the continent are also clear. Removing the ocean 
or land information from the initial conditions re-
sulted in little change in the forecast heat. Removing 
1  AWAP, (Jones et al. 2009)
2  SST; NOAA Optimum Interpolation (OI) SST V2, (Reynolds 

et al. 2002)
3  MSLP; ERA-Interim, (Dee et al. 2011)

atmospheric information from the initial conditions 
resulted in a warm forecast, but far cooler than the 
full forecast. Thus the majority of the forecast heat is 
shown here to be mostly driven by the atmospheric 
state, explaining almost all of the forecast skill across 
these experiments.

As it takes about two weeks for the atmosphere to 
adjust to the lower boundary forcing (Lim and Hen-
don 2015), the experimental design of the scrambled 
experiments might artificially favor the atmosphere 
as a driver due to the short lead time of the forecasts. 
To investigate whether this potential bias influenced 
our experiments, forecasts for October 2015 with 
lead times longer than two weeks were examined. As 
the lead time lengthened, the forecast heat reduced 
significantly, suggesting that the key forcing (in this 
case the short-lived atmospheric conditions) was re-
ducing, and there was little underlying forcing from 
the oceans. 
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Fig. S24.1. (Top row, left) Australian October 2015 Tmax anomalies (°C) from 2000–14 climatology in 
the observations (AWAP) on the POAMA grid, and seasonal forecasts with varying initial conditions; 
(middle) corresponding SST anomalies (°C); (right) corresponding MSLP anomalies (hPa). The full 
forecasts are shown in the second row, with the forecasts after removing information about the ocean, 
atmosphere, or land in the initial conditions in the three rows below, as labeled.
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