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Key Judgments

* Single-node disruption can trigger system-wide effects. Targeting non-transport critical
infrastructure can induce nonlinear collapse 1n logistics throughput and system health.

* The Caspian logistics system operates near structural limits. Temporary surges are
followed by rapid collapse, reflecting minimal buffering capacity and high sensitivity to
disruption.

* Disruption follows a consistent system-level mechanism. Infrastructure strikes propagate

through logistics friction, throughput breakdown, and system degradation as captured by
the System Health Index (SHI).

* Cross-theater coupling is operationally active. Actions in one theater generate
measurable downstream effects in another through shared logistical dependencies.

* Strategic effects derive from system degradation, not destruction. The primary impact
lies 1n increasing coordination friction and reducing system efficiency rather than
eliminating physical capacity.

Why This Matters

This case highlights a shift in the logic of modern conflict, where the impact of infrastructure
strikes lies not 1n destroying assets but in degrading the performance of interconnected systems.
In tightly coupled logistics networks, disruption at a small number of critical nodes can produce
disproportionate, system-wide effects, making continuity more decisive than capacity. As cross-
theater coupling intensifies, actions in one domain can generate cascading disruptions in another,
elevating logistics systems from supporting infrastructure to central determinants of escalation
dynamics and strategic risk.

Executive Summary

Recent developments in the Caspian Sea point to a structural shift in the character of modern
conflict. A reported strike on offshore infrastructure triggered a sharp disruption in maritime
throughput and a corresponding decline in system health indicators, revealing the vulnerability of
tightly coupled logistics systems.
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Policy Brief This pattern reflects not an isolated incident, but a system-level disruption mechanism. The
observed sequence—pre-disruption surge, rapid collapse, and constrained recovery—indicates
that the Caspian logistics network operates under tight structural constraints and exhibits
nonlinear response dynamics.

This brief develops a causal framework linking infrastructure strikes to logistics system
degradation, demonstrating how localized actions propagate across interconnected system layers.
The analysis shows that the primary effect of such strikes lies not in immediate capacity loss, but
in coordination breakdown, increased friction, and systemic instability.

The findings highlight the emergence of cross-theater coupling, in which geographically
separated systems become functionally integrated through shared logistical dependencies. This
shift suggests that future escalation dynamics will be shaped less by direct confrontation than by
the disruption of interconnected systems.

1. The Event and Observed System Response

A reported strike on offshore infrastructure in the Caspian Sea provides a plausible trigger for
the observed disruption.

Following the event, system behavior exhibits a clear three-phase pattern. In the immediate
aftermath, throughput rises as flows are accelerated or front-loaded 1n anticipation of disruption.

This 1s followed by a sharp contraction, during which output declines rapidly and approaches
system-level breakdown. A partial recovery then emerges, but remains unstable and volatile,
indicating that the system continues to operate under elevated friction rather than returning to
normal conditions.

At the same time, the System Health Index (SHI) falls below established stability thresholds,
confirming that the disruption affects not only the volume of flows, but the underlying functional
integrity of the logistics system.

2. Causal Mechanism: From Strike to System Degradation
2.1 Trigger: Cross-Theater Infrastructure Strike

The observed disruption originates at the trigger level, where a cross-theater strike targeting
critical infrastructure initiates the disruption. Importantly, the target need not be a transport asset;
non-transport nodes, such as offshore platforms or coordination interfaces, can play system-
critical roles within the logistics network.

2.2 Logistics Layer: Friction Generation

At the logistics layer, the strike generates immediate friction within the system. The
degradation of critical nodes disrupts coordination processes, introduces routing uncertainty, and
contributes to localized congestion at ports and transfer points. At the same time, elevated
security risks further constrain operational decision-making. Together, these effects increase
overall system friction and reduce coordination efficiency across the network.
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Policy Brief 2.3 Throughput Layer: Nonlinear Response

These disruptions propagate into the throughput layer, where system response becomes
nonlinear. In the itial phase, throughput may temporarily increase as flows are accelerated or
front-loaded. This 1s followed by saturation effects as queues build and system capacity is
strained, ultimately leading to a sharp collapse in throughput. A partial recovery may occur, but it
remains constrained, reflecting incomplete system stabilization. This sequence—surge, saturation,
collapse, and constrained recovery—indicates a system operating near its structural limits, where
relatively small shocks produce disproportionate outcomes.

2.4 System Layer: SHI Degradation

At the system level, these dynamics are captured through SHI. Degradation in flow absorption
(F), queue efficiency (Q), and flow balance (B) leads to a sharp decline in SHI, pushing the
system below established stability thresholds. This marks a transition from stable operation to a
condition of systemic stress and 1nstability.

2.5 System Qutcome

As a result, the system enters a new operational state characterized by increased proximity to
critical thresholds, elevated risk of loss of control, and a shift toward a constrained flow regime.
At the same time, the disruption reinforces cross-theater coupling, as localized shocks propagate
through shared logistical dependencies to produce system-wide effects.

Taken together, this mechanism defines the expected system response under conditions of
node-level disruption.
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Figure 1. Mechanism of Cross-Theater Logistics Disruption
Source: Author’s analysis.

Note: Conceptual mechanism developed by the author based on the observed sequence of infrastructure
disruption, logistics friction, throughput response, and SHI degradation.
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Policy Brief This figure corresponds to the layered structure outlined in Sections 2.1-2.5 and illustrates
how cross-theater infrastructure strikes propagate through logistics systems to produce system-
level degradation. Disruption of critical nodes generates coordination breakdown, routing
uncertainty, and congestion, which 1n turn produce nonlinear throughput dynamics characterized
by a surge, saturation, collapse, and constrained recovery. These effects translate into a sharp
decline 1n SHI, pushing the system below stability thresholds and reinforcing cross-theater
coupling.

3. Cross-Theater Coupling: A Structural Shift

This case points to a fundamental structural shift in how operational theaters interact. Rather
than remaining geographically and functionally distinct, theaters are increasingly linked through
shared logistics systems that transmit disruption across domains. As a result, actions 1n one
theater can propagate through infrastructure networks to generate measurable effects in another,
transforming localized strikes into system-wide disruptions and converting tactical actions into
strategic consequences. In this context, the Caspian Sea i1s no longer a secondary logistics
domain, but an integrated component of a broader, interconnected conflict system.

4. Behavioral Evidence: System Adjustment Under Stress
4.1 Observed Changes in Fleet Composition

To validate the proposed mechanism, vessel-level behavioral data 1s examined. The observed
changes 1n fleet composition provide a consistent empirical pattern that aligns with the expected
system response under disruption.

Over the observation period, the number of cargo vessels declines steadily from approximately
17-18 to below 10, while tanker activity contracts more sharply, falling from around 5—-6 vessels
to as few as 1-2. In contrast, support vessels and tugs remain relatively stable, fluctuating within
a narrow range.

4.2 Behavioral Adaptation Under Constraint

These patterns indicate that the system does not degrade uniformly, but instead adapts
functionally under stress. Cargo movement 1s reduced, reflecting a contraction in material
throughput, while tanker operations, associated with higher value and risk, are disproportionately
withdrawn. At the same time, support functions are preserved, suggesting that basic port
operations and maneuvering capacity are maintained.

4.3 Transition to Risk-Constrained Continuity

Taken together, this behavior indicates a transition from a throughput-maximizing system to
one operating under risk-constrained continuity, in which the priority shifts from maximizing
volume to preserving minimal operational stability.
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4.4 Alignment with System Dynamics

The observed vessel adjustments are consistent with the expected system dynamics. The
decline 1n cargo vessels corresponds to the contraction in throughput, while the withdrawal of
tankers reflects heightened operational risk and uncertainty. The relative stability of support
vessels 1ndicates that the system retains a baseline level of functionality even under stress
conditions.

The key implication 1s that system degradation 1s mediated not only by reduced capacity, but
by behavioral adaptation under constraint. Rather than collapsing uniformly, the system
selectively reduces high-risk operations while maintaining core functions necessary for
continuity.

As shown 1n Figure 2, the temporal alignment between the strike event, the collapse 1n
throughput, the decline in SHI, and the observed shift in vessel composition provides converging
evidence for the proposed causal mechanism.
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Figure 2. Cross-Theater Strike and System-Level Disruption: Evidence from Caspian
Logistics Dynamics

Source: Author’s calculations based on vessel-tracking observations, throughput estimates, SHI modeling.

Note: The top panel marks the reported strike event on April 10. The middle panel presents estimated throughput
and SHI dynamics. The bottom panel reports observed vessel composition changes across cargo, tanker, and
support vessels. SHI 1s constructed from flow absorption (F), queue efficiency (Q), and flow balance (B).
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5.1 Targeting Logic Has Shifted

The implications of this case point to a shift in targeting logic. The objective of infrastructure
strikes 1s no longer to destroy physical capacity, but to degrade system performance by increasing
coordination friction, uncertainty, and operational constraints. In this context, the effectiveness of
an attack 1s measured not by immediate damage, but by 1ts ability to disrupt system function over
time.

5.2 Vulnerability Lies in Nodes

This shift underscores that vulnerability lies primarily in critical nodes rather than aggregate
capacity. Ports, platforms, and coordination interfaces act as leverage points within tightly
coupled logistics networks, where disruption can produce nonlinear and system-wide effects. As a
result, relatively limited strikes can generate disproportionate outcomes when they target
structurally central nodes.

5.3 Continuity Outweighs Volume

At the same time, the case demonstrates that continuity outweighs volume as the key
determinant of system stability. Even reduced throughput can sustain operations 1f flows remain
continuous, whereas intermittent disruption, particularly when driven by coordination breakdown
and risk perception, can destabilize the system as a whole.

5.4 Escalation Is System-Mediated

Finally, escalation dynamics are increasingly mediated through logistics systems. These
systems function as buffers or amplifiers of shock, shaping the tempo and trajectory of conflict.
Their degradation not only constrains material flows, but also alters the broader strategic
environment by increasing systemic fragility and reinforcing cross-theater interdependence.

6. Policy Takeaways

The findings suggest that policy responses should focus on system-level resilience rather than
1solated events or aggregate capacity measures.

* Shift from incident-based monitoring to system-level metrics. Prioritize indicators such
as throughput and system health (e.g., SHI) over discrete event reporting.

* Strengthen resilience at critical nodes. Focus protection and redundancy efforts on ports,
coordination interfaces, and infrastructure hubs where disruption can generate nonlinear
system effects.

* Integrate cross-theater dependencies into risk assessment. Evaluate logistics systems as
interconnected networks, accounting for indirect and downstream impacts across regions.

* Prioritize continuity over volume in system design. Emphasize stable and reliable flows
rather than maximizing throughput under conditions of disruption.
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This analysis 1s subject to several limitations. First, 1t relies on indirect indicators, such as
vessel activity, throughput estimates, and system health metrics, rather than complete real-time
logistics data, and therefore captures system behavior rather than precise operational volumes.

Second, the causal mechanism 1s inferred from temporal alignment and system dynamics
rather than directly observed decision processes, and should be interpreted as an explanatory
framework rather than a definitive attribution model.

Third, the analysis focuses on the Caspian logistics network as a representative case, without
fully 1ncorporating substitution effects from alternative routes or broader global supply
adjustments.

Finally, the framework emphasizes structural and behavioral responses at the system level, and
does not differentiate across cargo types, priorities, or actor-specific strategies, which may vary
under different operational conditions.

Conclusion

The disruption observed 1n the Caspian logistics network reflects a broader transformation 1n
the character of modern conflict. Infrastructure strikes increasingly operate through system-level
mechanisms, with effects propagating across functional layers and across theaters rather than
remaining localized.

In this context, logistics systems behave as tightly coupled networks with limited tolerance for
disruption. When critical nodes are degraded, the outcome 1s not a gradual decline 1n capacity, but
a nonlinear transition characterized by rapid collapse and constrained recovery.

The strategic significance of such targeting therefore lies not in the destruction of physical
assets, but in the ability to induce instability within interconnected systems, reshaping the logic of
modern conflict.
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