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Project report: 

The primary objective of the Tsunami Risk Understanding and Simulation for Israeli Coastal 
Inundation (TRUSTIC) initiative is to enhance Israel’s resilience and preparedness for tsunami 
hazards along its Mediterranean coast. This enhancement is achieved through the use of 
advanced, high-resolution wave propagation models and inundation maps generated with the 
Tsunami-HySEA model. In the current Transnational Access (TA), our focus is on evaluating the 
cost-effectiveness of using high-resolution Digital Elevation Models (DEMs) and bathymetry data. 
Additionally, we assess how variations in the width and morphology of the Israeli continental 
shelf influence potential tsunami hazards. 

During his visit to UMA, Ran learned to use the Tsunami-HySEA model and to run it on the 
Leonardo supercomputer at CINECA. The first step of the workflow was to compile and 
harmonise bathymetry and onshore elevation datasets to build the model for the computational 
domain. A key challenge was integrating data from multiple sources with different spatial 
resolutions into a consistent set of nested, aligned submeshes suitable for high-performance 
computing (HPC) simulations with the Tsunami-HySEA code (Figure 1). The finest bathymetry 
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data—0.5 m resolution Green LiDAR—covers a 1.5 × 4 km area from the shoreline to a depth of 
15 m. In contrast, the coarsest dataset used is the 15-arcsecond GEBCO 2020 Grid (GEBCO 
Bathymetric Compilation Group 2020). For onshore elevations along the Israeli coast, 0.5 m LiDAR 
measurements were used. 

The final grid model set-up consists of five nested grid levels, with the following resolutions: 

• Level 1: 512 m/pixel 
• Level 2: 128 m/pixel 
• Level 3: 32 m/pixel 
• Level 4: 8 m/pixel, with four submeshes 
• Level 5: 1–2 m/pixel, consisting of one submesh covering the Maagan-Michael area 

The tsunami source for the initial simulations is a simplified single fault based on the EFMS20 – 
CYCF001 parameters (Basili et al., 2024) (Figure 1). 

To examine the sensitivity of the model to bathymetric resolution, we compared four simulation 
setups using time series extracted at 19 points (Figure 2): 

1. High-resolution grid (2 m/pixel) with detailed bathymetry derived from Green LiDAR (0.5 
m/pixel). 

2. High-resolution grid (2 m/pixel) with coarse bathymetry based on interpolated 25 
m/pixel data (Hall, 1993). 

3. Low-resolution grid (8 m/pixel) with detailed bathymetry (same source as in setup 1). 
4. Low-resolution grid (8 m/pixel) with coarse bathymetry (same source as in setup 2). 

Comparison of model results 

• High-resolution (2 m/pixel): detailed vs. coarse bathymetry (Models 1 and 2) 

Time series show substantial differences in wave heights for points that become 
“onshore” in the interpolated coarse-bathymetry model (points 1, 2, 3, 20, 27, 28, 30). In 
some cases, the wave arrival time differs by ~30 seconds, and wave height differences 
reach up to ~10 cm (e.g., points 2, 3, 23) (Figure 3). 

• Detailed bathymetry at different resolutions (Models 1 and 3) 

When comparing the 2 m/pixel and 8 m/pixel detailed-bathymetry simulations, wave-
height differences are negligible (Figure 4). 

• Coarse vs. detailed bathymetry at low resolution (Models 3 and 4) 

Results show similar behavior to the high-resolution comparison (Models 1 and 2), 
including comparable wave-height differences and shifts in shoreline classification (Figure 
5). 



 

IniMal conclusions: 

These results highlight the importance of high-resolueon bathymetry for accurately esemaeng 
wave heights—parecularly in nearshore areas where coarse bathymetry may incorrectly classify 
points as on land. However, the results also suggest that lower-resolueon grids (8 m/pixel) may 
sell be adequate for capturing overall wave-height characterisecs when detailed bathymetry is 
available. This indicates that computaeonal costs can poteneally be reduced without significantly 
compromising model performance. 

 

 
Figure 1: Overview of the model domain used in the simula7ons. The first-level resolu7on is 512 m/pixel. The second-level 
resolu7on is 128m/pixel. The third-level resolu7on is 32 m/pixel. The fourth-level resolu7on is 8 m/pixel with 4 submeshes. The 
fiFh-level resolu7on is 1 and 2 m/pixel resolu7on at a single 1.5x4 km area near Maagan-Michael, Israel. The red line marks the 
surface trace of the CYCF001 fault source (Basili et al., 2024). Fault parameters are displayed in the figure 7tle. Green LiDAR 
measurements courtesy of Northern Arrow Mapping & Engineering Ltd (hZp://www.hetz-hazafon.co.il/english). 
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Figure 2: High-resolu7on (2 m/pixel) bathymetry grid for Maagan Michael area. LeF: Grid generated using low-resolu7on 
bathymetry; Right: Grid generated using Green LiDAR high-resolu7on bathymetry. Time series extrac7on points with ID are 
marked as dark dots. Note the increased bathymetric detail where LiDAR is available. 

 
Figure 3: Wave height 7me series at 19 points along Maagan Michael shoreline for the tww 2m/pixel simua7ons (see Figure 2 
for point loca7ons). Blue lines are for detailed bathymetry from Green LiDAR measurements, and Orange lines are for low-detail 
interpolated bathymetry. Large differences below sea level (0 height) are due to the point's loca7on on the shore in the 
interpolated bathymetry. 



 
Figure 4: Wave-height time series at 19 points along Maagan Michael shoreline, comparing detailed bathymetry at two grid 
resolu7ons: 2 m/pixel (blue) and 8 m/pixel (orange). Differences between the 7me series are minor, indica7ng that lower-
resolu7on grids can adequately reproduce wave heights when detailed bathymetry is used. 

 

Figure 5: Wave height 7me series at 19 points along Maagan Michael shoreline comparing detailed Green LiDAR bathymetry 
(blue) with interpolated coarse bathymetry (orange). Both datasets use low-resolu7on bathymetry (8 m/pixel). As in Figure 3, 
large differences below sea level (0 height) are due to the point's loca7on on the shore in the interpolated bathymetry. 
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