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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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Formulation of the H-Index
In principle, any formulation of the H-index that gives 

a measure of the intensity of the upper high which exerts 
strong impacts on the P in southern British Columbia (B. 
C.) could be used for the analysis. The current formula-
tion quantifies the intensity of the high by accounting 
for the mean radial gradients of the height field near 
the upper high center at a location that would exert the 
strongest impacts on P over southern B.C., that is, near 
the region D as suggested by the point correlations in 
main text Fig. 9.1e. Different formulations are then tested 
to arrive at the one given in main text Eq. 1 that gives the 
best correlations between H and P and T over southern 
B.C. as well as being simple enough to be easily computed 
from model outputs. 

CMIP5 models and runs
Nineteen models are used in the H-index attribution 

analysis and only the control runs (r1i1p1) are used to 
form the ALL and NAT ensembles in the analysis: 

BCC-CSM1-1; BNU-ESM; CanESM2; CCSM4; 
CESM1-CAM5-1-FV2; CESM-WACCM; CMCC-CESM; 
FIO-ESM; GFDL-ESM2G; GFDL-ESM2M; MIROC4h; 
MIROC5; MIROC-ESM; MIROC-ESM-CHEM; MPI-
ESM-LR; MPI-ESM-MR; MPI-ESM-P; MRI-ESM1; and 
NorESM1-M.

A slightly different list of 19 models is used in the 
T34 analysis:

 BCC-CSM-1; BNU-ESM; CanESM2; CCSM4; 
CESM1-CAM5; CNRM-CM5; CSIRO-Mk3-6-0; 

FGOALS-g2; GFDL-CM3; GISS-E2-H; GISS-E2-R; Had-
GEM2-ES; IPSL-CM5A-LR; IPSL-CM5A-MR; MIROC-
ESM; MIROC-ESM-CHEM; MRI-CGCM3; MRI-ESM1; 
and NorESM1-M.

There are a total of 57 different runs in each of the 
ensembles and 36 runs have the simulations ended at 
2012 instead of 2005. 

The FAR analysis 
The change in likelihood of extreme droughts in 

southern B.C. from GHG forcing is assessed by evaluat-
ing how the exceedance probabilities differ between the 
ALL and NAT ensembles. This is done by calculating the 
fraction of attributable risk (FAR; Allen 2003), defined 
as 1 − PNAT/PALL, where PNAT and PALL are probabilities of 
a given threshold C is being exceeded in the NAT and 
ALL ensembles, respectively. To avoid difficulties that 
might arise due to biases in the different models, the 
FAR is calculated between pairs of ALL and NAT runs 
from the same model. Instead of using fixed thresholds 
determined from observations, C is chosen to be the 96th 
percentile of the variable in the ALL runs, a selection that 
was based on the percentiles of the 2015 T34 and H in the 
observations. The exceedance probability is calculated by 
assuming normal distributions for the model T34 and 
H-indexes, an assumption that is verified by applying 
the Kolmogorov–Smirnov test to the model outputs. The 
best estimate FAR and associated uncertainty is assessed 
from the ensemble FAR distribution formed by pooling 
together results from bootstrapping each pair of model 
run data 1200 times. 
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