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Figure S1. As Figure 1, but for the case where b is fitted using an exponential dependence.
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Figure S2. As Figure 2, but when b is fitted using an exponential dependence.
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Figure S3. Distribution of parameters of the magnitude model in the USA (green), UK (blue), Japan (red), and Germany (yellow). The
darker plots are the observed values, and the lighter plots are the Monte Carlo generated values. In each country, the upper two plots are the
parameters when b is fitted freely, and the lower two plots are the parameters when b = 0. This is with the same average number of events in

each simulation.

19



Exponential

vsn

uede[

Aueduag)

2N

a)Aommh™] (b) al°C'l () kol[-]  (d) bexp[°C7']
& — || . &
4& —+— —+— =t =
/Q —— —— I
Z
Y = H HH |
& | (= | —= e
O
4$ — — — ——
o e | < |
Z
0 4 i [ |
& — P e <
4& —+— —— —t— =
o < S < !
Z
0 —H = HH I
&
V4 —t— + | —+
) I | i I |-
Q —_ — = I
\0// Hl Observed
" e MC generated
T T T T T T T T T T T I| T T T T
0.31.03.090A © & %0.51.02040 .9 .14 0O O

Figure S4. As Supplementary Figure S3, but when b is fitted using an exponential dependence.
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Figure S5. As Figure 3, but when b is fitted using an exponential dependence.

21



exponential

(@)bexp = -0.015 °C1 (b) bexp =0°C1 (c)bexp = 0.015 °C1
=2 ; =2 . =2
: I Free
m Set
v 1.5 w 1.5 = . w 1.5 mem bexp =0
9] . ] N [ B
> : > 4o > .o g
: £ttt e L dlald
£ 11 £ 11 £ 11 ‘ f
= 1 12 1B |2 118
2111 2111 l S 1/1.1 ‘ ‘ ‘ & { ‘
£ £ ! £ S My
n n - H . ’.l‘-. n RN B B
. R - : {.C .
20 years
10 years
=12 =1/2 =1/2
10 100 10 100 10 100
Return period (years) Return period (years) Return period (years)

Figure S6. As Figure 5, but when b is fitted using an exponential dependence.

Table S1. The average values of the parameters in the magnitude model (Ao, a, ko, b), and the temperature model (u, o). Also, the average
number of events per station and the total number of stations in each region. These values were used to produce the Monte Carlo generated

events in Figure 2.

Japan UK Germany  USA

Ao 2.29 1.84 1.05 1.39
Ao, b=0 1.75 1.42 0.79 3.03
a 0.062  0.027 0.071 0.031
a,b=0 0.072  0.047 0.083 0.039
Ko 1.29 1.34 1.12 1.39
Ko, b=0 1.01 1.03 0.92 1.13
b -0.013  -0.024 -0.012 -0.015
I 11.6 9.2 9.7 114
o 12.9 8.5 12.9 15.2
Average number of events per station 2116 1387 989 1211
Number of stations (M) 1207 913 696 1386

22



Table S2. Ratios between the interquartile ranges of observed and generated parameters when using an exponential shape parameter. As

Table 1 for "b = free".

Parameter Germany Japan UK  US

Ao 0.91 0.52 054 040
a 0.85 0.55 0.67 046
Ko 1.01 0.53 059 0.60
b 0.93 0.51  0.65 0.65

Table S3. The ratio of the interquartile range of the generated parameters to the interquartile range of the observed parameters in each

country. When the number of events at each station is the same, and the average.

b = free b=0

Parameter Germany Japan UK US Germany Japan UK  US

Ao 0.90 048 056 0.36 0.59 040 033 025
a 0.82 0.58 0.68 0.38 0.71 037 042 025
Ko 0.84 041 054 058 0.79 052 059 042
b 0.91 047 054 0.70 - - - -

Table S4. Ratios between the interquartile ranges of observed and generated parameters when using the exponential shape parameter.

Parameter Germany Japan UK  US

Ao 0.90 047 046 035
a 0.83 049 055 037
Ko 0.99 0.55 0.60 0.64
b 0.89 049 0.60 0.60
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