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• Preparation of the technical specifications for the 
Open ocean pressure sensors public procurement

• Procedure to estimate the optimal positions to deploy 
two Open ocean pressure sensors and buoys
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Capitolato tecnico (16 pagine)
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Tabella Criteri di Valutazione (6 pagine)
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Procedure to estimate the optimal positions to deploy two Open 
ocean pressure sensors and buoys

• Zona Economica Esclusiva
• Depth Range (2000 m - 4000 m)
• Resampling nodes (from 90,000 to 229 every 18 km)
• 190,000 scenarios produced
• Optimization of couples of DARTs for different tsunami min. 

heights
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Zona economica 
esclusiva (EEZ)

Buffer Depth in 
[-4000m,-2000m]

Intersection 
between EEZ and 
Buffer

ALL Candidates 
points for 
deploying the 
buoys (dx~900 m; 
N=90000)
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Procedure to resample the offshore 
points:
1. Compute tsunami travel times from 

5 point sources located
a. NE from the offshore area
b. NW from the offshore area
c. SE from the offshore area
d. SW from the offshore area
e. In the middle of the offshore 

area
2. Extract the 120s isolines
3. For each source compute the 

minimum distance between 
consecutive isolines

4. Take the minimum distance among 
all of the cases 

5. Convert this distance in number of 
grid points

Here we have a minimum distance of 
~18 km, or equivalently 20 grid points 
(using a bathymetry with a spatial 
resolution of 30 arc-sec)
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Zona economica 
esclusiva (EEZ)

Buffer Depth in 
[-4000m,-2000m]

Intersection 
between EEZ and 
Buffer

Sampled 
Candidates points 
for deploying the 
buoys (dx~18 km; 
N=229)

POIs (2km spaced; N=376 
[Ita:240; Malta:21; 
Greece:79; Albania:36])After the 

resampling
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TSUNAMI MODELING:

Code: Tsunami-HySEA
Bathymetry: 30 arc-sec
Simulation time: 8 hrs
Time-series: offshore points + POIs at 50m (Eastern Sicily, 

Ionian Calabria, Basilicata, and Apulia); output sampling at 
30 s 

Sources: ~140k BS + ~50k PS scenarios from the 
disaggregation considering the POIs of southern Italy

POI used for the disaggregation
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OPTIMIZATION DART+TG

GOAL: minimising the detection time for scenarios resulting in at least 1 coastal point with H >= 0.2m (after applying the Green’s law, GL) 
along the Ionian coasts and considering the scenarios likelihood (i.e. the annual rates)

INSTRUMENTS: tide gauges existing in the MED, 2 DART (inside a specific region, PNRR), “future tide gauges”

The algorithm:
• Scenario disaggregation for Ionian sea (from TSUMAPS)
• Tsunami simulation for the TSUMAPS POIs (2 km spaced) + offshore points (possible DART locations, 18 km spaced)
• Scenarios Filter 1: H1m >= 0.2 m (after GL, also 0.5m) for iso50m in the Ionian sea 
• Scenarios Filter 2: HDART >= 0.03 m (we can prepare additional thresholds for 0.01 m, 0.02 m)
• Select the rates for the remaining scenarios 
• For each scenario, we assign to that scenario the minimum time between DARTi, DARTj and the Tide gauges {mk} weighted by the inverse of 

the scenario’s rate
• We sum up over all the scenarios and normalise
• The quantity C below is the cost function to be minimised

With 
• i,j the DART positions
• {mk} the Tide gauge positions
• N is the number of scenarios
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When the minimum wave 
amplitude measured 
along the coast is 0.2 m 
(correspsonding to the 
ADVISORY level) the 
optimal pair of sensors is 
far from land 



Logo

When the minimum wave 
amplitude measured along 
the coast is 0.2 m 
(correspsonding to the 
ADVISORY level) the 
optimal pair of sensors is 
far from land 

By applying the Bayes’s Theorem, the 
probability of the scenarios given 
H>0.2m along the Ionian coast is 
consistent with the optimal pair position  
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Increasing up to 0.5 m 
(the WATCH level) the 
threshold for the 
minimum wave 
amplitude measured 
along the coast the 
optimal pair of sensors 
is closer to the land 
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Increasing up to 0.5 m 
(the WATCH level) the 
threshold for the 
minimum wave 
amplitude measured 
along the coast the 
optimal pair of sensors is 
closer to the land 

By applying the Bayes’s 
Theorem, the probability of the 
scenarios given H>0.5m along 
the Ionian coast is consistent with 
the optimal pair position  
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Conclusions:
• first order estimation of the optimal coordinates completed
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Next steps:
• sensitivity to the inclusion of further future instruments

○ UniBO tide gauges being repaired
○ ISPRA new PNRR MER buoys
○ Messina Obs. (MEET) tide gauges
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○ UniBO tide gauges being repaired
○ ISPRA new PNRR MER buoys
○ Messina Obs. (MEET) tide gauges
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Next steps:

• DNSH checking
• Analyze the neighbour points to the optimal pair to verify if

depth and distance from the coast can have a significant
impact in terms of costs

• Check if the optimal pair is compatible with the ship traffic
• Ask permissions to the Marina Militare
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