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Text S1 - Interpolation to a uniform latitude-longitude grid 

 

In cases where gridded outputs are not available in the original publication and only scattered 

data points defining coupling values are available, the coupling field is interpolated from these 

scattered geographic coordinates (latitude-longitude) onto a regular grid. The grid domain is 

defined by the minimum and maximum latitude and longitude coordinates of the available data 

points. To prevent extrapolation beyond the modeled region, interpolation is restricted to grid 

points located within an α-shape boundary (Edelsbrunner & Mücke, 1994) constructed from the 

original data points. The α parameter is chosen such that the boundary encloses all points while 

defining the smallest enclosing area (Fig. S1). Coupling values are then interpolated using linear 

interpolation, which was selected to minimize the introduction of artificial spatial structures 

that may arise from higher-order interpolation schemes.  

 

The grid resolution is chosen to preserve the aspect ratio of the longitude-to-latitude extent of 

the data. The resolution is then determined adaptively by progressively refining the grid until 

the relative difference between two successive interpolated fields satisfies the following 

criterion: 

   (1), 

 

where  and  denote the interpolated coupling fields obtained at two successive grid 

resolutions,  denotes the L₂ norm over all grid points, and  is set to .  This ensures 

that the gridded representation has numerically converged while avoiding unnecessary 

oversampling (Fig. S1). In cases where coupling models are provided on triangular meshes, 

coupling values are instead interpolated onto grid points using triangular interpolation within 

the original mesh elements. In our tests, this procedure introduces differences of approximately 

~1% in coupling (RMSE) between the gridded representation and the original mesh values. 

 

  

1 

https://www.zotero.org/google-docs/?IxscuZ
https://www.codecogs.com/eqnedit.php?latex=%5Cepsilon%3D%5Cfrac%7B%5C%7C%20C_%7Bn%2B1%7D%20-%20C_n%20%5C%7C_2%7D%7B%5C%7C%20C_%7Bn%2B1%7D%20%5C%7C_2%7D%20%3C%200.5%5C%25#0
https://www.codecogs.com/eqnedit.php?latex=C_n#0
https://www.codecogs.com/eqnedit.php?latex=C_%7Bn%2B1%7D#0
https://www.codecogs.com/eqnedit.php?latex=%7C%7C_2#0
https://www.codecogs.com/eqnedit.php?latex=%5Cepsilon#0
https://www.codecogs.com/eqnedit.php?latex=%5Cepsilon%3D0.5%25#0


 

Figure S1 - Illustration of the adaptive grid-resolution procedure used to determine the spatial 

resolution of the interpolated coupling field in Hikurangi (Maubant et al., 2022). Each panel 

shows the interpolated coupling field for a given iteration together with the corresponding grid 

resolution (grid_res) and the relative difference between two successive interpolated fields 

(dist). The grey line surrounding the interpolated data points represents the -shape boundary 

computed from the original data, which are shown as red points in panel 1.  
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