
Objective
Quantify the effects of common 
methodological choices on projection 
uncertainties using the example of sea-level 
changes 

Approach
• Implement three commonly used 

approaches to data-model fusion
• Apply these approaches to a published 

data set and model structure
• Assess the approaches in terms of 

hindcasts and projections 

Impact
Improving the representation of the 
statistical properties of the data-model 
discrepancies can increase the upper tail 
projection.
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Improving the characterization of sea-level projection uncertainties

Comparison of the projected sea-level changes from three 
data-model fusion approaches. The heteroskedastic Bayesian 
method (dark blue line) best represents the properties of the 
data-model residuals within the considered methods and 
suggests an increased upper-tail projection.  

Bootstrap method sea-level anomaly (1.07 m) by 0.42 m; this difference corresponds to a 40%
increase (Fig. 4f).

The differences in the SLR projections and parameter distributions can be traced back to
assumptions embedded in the model-fitting methods. The Bootstrap method neglects uncer-
tainty in the autocorrelation coefficient, neglects the heteroskedastic nature of the observational
errors, and is not informed by priors. The homoskedastic Bayesian method still neglects the
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Fig. 4 Projections for global mean sea-level rise in 2050 (a, c, e) and 2100 (b, d, f) determined for the different
methods presented as the probability density function (a, b), the cumulative density function (c, d), and the
survival function (e, f). The horizontal dashed lines in the survival function represent the 1% (10−2) probability
used in example studies to design sea-level rise adaptation strategies (IWR 2011; Houston 2013)
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