
- Given the structure of the logic tree, there are 1440 branches with nonzero weights.
- We consider the fault models separately as they have different rupture event sets.  

Thus, each fault model has 720 branches.
- For both fault models, we consider a rupture event that contains events 

represented in fault models FM3.1 and FM3.2 with M > 7.5 and mean annual rate > 
10^(-10).

- From these branches we place all the possible pairs into a class k based on the 
level of the pair’s nearest common ancestor on the tree.

- For each class k, we define a method for sampling the class mean and covariance.
- We define a method to sample the mean for a given class below.
- We define the method for calculating the class covariance matrices.

We define the  relative differences of class correlation functions:
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Figure 1: A tree diagram of the UCERF3 logic tree.

- For each covariance class matrix, we record the values on the diagonal to get the 
covariance for each rupture given the class.

- We compare the values of each rupture among the classes.
- Below this comparison is shown for 3.1 and 3.2 using a subset of events from our 

rupture set.
- For these comparisons, we divide all values by C_0 in order to better compare the 

differences between classes.

Results

Figure 4: The normalized comparison 
of the covariance values for 3.1.
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Each level of the UCERF3 logic tree (shown below) has different options that 
represent different physical models. Each option at each level of the logic tree is 
assigned a weight.

Figure 2: Method for computing the class mean.
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Figure 3: Method for computing the class covariance.

Figure 5: The normalized comparison 
of the covariance values for 3.1.

Motivation
The levels of the UCERF3-TI logic tree represent choices among plausible sets of 
physical models. The uncertainties in these choices, derived by the elicitation of expert 
opinion, are compounded to determine the epistemic uncertainties associated with the 
time-independent forecasting rates. Here we seek to quantify how much each level of 
the logic tree contributes to the overall epistemic uncertainty.

- Below is a histogram of the R_k values for the entire rupture set for FM3.1 (left) 
and FM3.2 (right).

- The further away the distribution of a classes R values are from 0, the higher that 
level is contributing to the epistemic uncertainty.

- In other words, if a classes R values are centered around 0, then on average that 
level is not contributing much to the net epistemic uncertainty.

Figure 6: Histograms of the R values 
for each class. The red bar is the mean 
and the green bar is the median.

Figure 7: Histograms of the R values 
for each class. The red bar is the mean 
and the green bar is the median.


