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RECIPE FOR DISASTER
How the Dynamic Ingredients of Risk and Exposure 

Are Changing the Tornado Disaster Landscape

by Walker S. aShley and Stephen M. Strader

T his supplement provides additional information  
 about the tornado dataset employed and the  
 construction of tornado footprints in Ashley and 

Strader (2016).
Though the Storm Prediction Center archive 

(www.spc.noaa.gov/gis/svrgis) contains observed 
tornado data for 1950–53, we excluded this period 
from our analysis due to notable inhomogeneities in 
comparison to the rest of the record (cf. Verbout et al. 
2006; Agee and Childs 2014).

Grazulis (1993) and Agee and Childs (2014) discuss 
possible conflicts between counting and rating Fujita 
scale category 1 (F1)/F2 tornadoes during the early 
part of the record. In particular, because of postevent 
extrapolation of F-scale magnitude prior to 1974, 
annual count data suggest that F1 (F2) events were 
understated (overstated) during the early period [cf. 
Fig. 3 in Agee and Childs (2014) with Fig. 2 in Cole-
man and Dixon (2014)]. While acknowledging this 
disparity in the data, we make no adjustment to F1 

or F2 magnitudes during the period since this would 
likely enhance uncertainty and because the counts of 
two magnitudes, when combined, represent a reason-
ably homogeneous record.

Another more substantial and potentially influ-
ential source of bias in the record is tornado width 
information derived from postevent damage surveys. 
Tornado width was recorded as the mean path width 
from 1954 to 1994 and the maximum path width 
since 1995 with some gradual overlap in both mean 
and maximum reporting prior to 1995 (Brooks 2004; 
Agee and Childs 2014; Strader et al. 2015). Because 
of the discontinuity in width information between 
the two periods—as well as a notable increase in the 
widths during the most recent two decades, especially 
after enhanced Fujita (EF)-scale implementation (Fig. 
ES1a)—we developed a method to remove potential 
width bias in the construction of tornado footprints. 
First, we use the existing tornado pathlengths for 
each tornado since there is not a change in annual 

Table ES1. The mean tornado maximum path width (m) by EF-scale magnitude, 
calculated from observed U.S. tornadoes from 1995 to 2014.

EF magnitude EF1 EF2 EF3 EF4 EF5

Width (m) 134.17 290.37 587.06 824.27 1,414.71
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Fig. ES1. Mean annual U.S. EF1+ tornado (a) path width (m) and (b) pathlength 
(km) from 1954 to 2014. In (a) we illustrate the reported mean annual path 
width from 1954 to 1994 (red dots), mean annual maximum path width from 
1995 to 2006 (black dots), and mean annual maximum path width after the 
EF-scale adoption, or from 2007 to 2014. The red line is a linear least squares 
fit from 1954 to 1994 and black lines are linear least squares fits from 1995 to 
2006 and from 2007 to 2014. Lower mean annual path width thresholds are 
indicated by the dotted black lines to highlight the discontinuity between the 
three periods. Black line in (b) represents a linear least squares fit.

pathlengths over the record (Fig. ES1b). Next, because 
there is a strong relationship between EF scale and 
tornado width (Fig. ES2; cf. Brooks 2004 with Strader 
et al. 2015), we used data from the 1995–2014 period 
to calculate a mean tornado maximum path width 
for each EF magnitude (Table ES1) and to assign 
that mean path width to each tornado based on its 
EF rating. Prescribed widths are based on the con-
terminous U.S. scale because of the relatively small 

sample size found at the regional level, especially for 
high-magnitude events. This process removes the 
artificial inflation that would be present in impact 
numbers due to increasing footprint size caused by 
nonmeteorological biases in the dataset. These theo-
retical footprints [observed length multiplied by the 
U.S. prescribed mean (1995–2014) maximum width 
based on EF magnitude] were then intersected with 
the cost surfaces to calculate impact tallies.
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