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METHODS. Modifications of previously described 
calculations. The methods of calculation used in this 
work differ slightly from our previous work in that 
we paid particular attention to how the number of 
key days was set and the treatment of missing val-
ues. A day is defined as a key day if the rain inten-
sity on that day is above a given threshold, which 
is site-dependent. For each site, the threshold for a 
key day was fixed such that there were, on average, 
4 key days per year of data without missing values 
(e.g., for a site with a 100-yr precipitation series and 
with a rate of missing values of 10%, the threshold 
was fixed such that there were 4 × 100 × 0.9 = 360 
key days over the whole study period). Key days with 
missing precipitation values in the 20 days after and 
before were removed from the analyses. After apply-
ing this filter, sites with less than 30 key days over the 
study period (entire series, or seasonal series: April-
September data or October–March) were removed 
from the analyses.

The rate of missing values was heterogeneous over 
the 1,250 studied sites, with 17% of missing values 
per site, on average. Because of low frequencies of 
rain in some regions of the western United States in 
April-September, only 1,106 sites were kept for the 
analyses corresponding to this period. Because of low 

frequencies of rain in some regions of the western 
United States in October-March (snow data were not 
taken into account), only 871 sites were kept for the 
analyses corresponding to this period.

In contrast to our previous calculations (Bigg et al. 
2015; Soubeyrand et al. 2014), the feedback index was 
also corrected for seasonal asymmetry as follows:

For a given site and a given study period, let Oi+k 
(and respectively Oi–k) denote the occurrence of rain 
on the kth day after (and respectively before) key day  
i∈I where I is the set of key days. The index D de-
scribed by Soubeyrand and colleagues (Soubeyrand 
et al. 2014, Eq. 3) is given by:

where n(I) is the number of key days in I, and K  
is the horizon (in days) to which the feedback effect 
is studied.

An artifact may arise with this definition of  
the feedback index: if key days tend to occur at the 
very beginning (or end) of rainy seasons, then the 
number of rain occurrences after the key days will 
tend to be larger (or lower) than before the key days, 
and the index D will tend to be positive (or negative). 
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Therefore, we made the following correction to account for such seasonal asymmetry. For each key day i in I, 
let σ(i) denote the set of days corresponding to the same day of the year than i over the study period Δ (i.e., if i 
is the mth day of the year, σ(i) consists of all the mth days of the years in the study period, whether they are key 
days or not). The corrected index is defined by:

 

where n (σ(i)) is the number of days in σ(i). Thus, for any key day corresponding to the mth day of the year, 
one subtracts i) the after–before difference of rain frequency computed for that particular key day, and ii) the 
after–before difference of rain frequency averaged for all the mth days of all years over the study period.
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