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Résumeé : Tramp shipping operations are increasingly exposed to climate-driven disruptions
that affect both vessel deployment decisions and cargo availability. This study formulates a
vessel deployment problem for agricultural exports along the Parana River, where hydrolog-
ical variability imposes draft constraints that limit cargo payloads. e integrate large-scale
climate information into operational decision-making by exploiting teleconnections between
the El Nifo—Southern Oscillation (ENSQ), river depth conditions in the Parana basin, and
temperature patterns at multiple locations in the United States. The central premise is that
ENSO simultaneously influences climate conditions across geographically distant regions.
Using ENS0O hidden-state representations, we capture the seasonal and lead-dependent
levels of the Parana basin to low-water events and link it to the HDD-based weather deriva-
tive indices in a stochastic programming model with uncertain payload capacity. The model
jointly determines vessel deployment, expected payload, and hedging positions. An experi-
ment combining observed Parana low-water payload shortfalls with HDD derivative payoffs
shows substantial reductions in profit volatility, while average profits remain largely unaf-
fected.
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