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Stuctural and Functional Connectivity

Within reach:
• Passive transport by ocean 

currents
• Spatio-temporal pattern of 

potential disperal

Beyond Scope:
• Biological traits (e.g., larval 

behavior, migration)
• Settlement & Recruitment
• Adult movement & foraging

Transport ≠ Connectivity



PELETS-2D Lagrangian Engine
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Total Area: 1,310,080 km2



Ensemble Simulations
One Particle Cloud

Cross Counts (instantaneous [tx])
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Trajectory => pathway information (single particle)
Ensembles => many realizations (variability snapshot)



Ensemble Simulations
Many Particle Clouds
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Footprint => spatial pattern (transport history)



Ensemble Simulations

Climatology => baseline average (long-term)
Composite => condition-based average (short[er]-term)
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Probability Tables

Some numbers

No. particles: 1.4x10^6
No. Points: ~ 3x10^12
Run Time: ~ 12 days on HP-Cluster
Parallelization: > 200 nodes
Data Volume: > 20 TerraByte

Node-Edge-List    (Netcdf Matrix)

Network analysis
PriorCON, prioritizR, igraph
In-degree, out-degree, centrality,…

Connectivity by ocean transport id directed (causal)!
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