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From Indices to Regimes: A Better ENSO Lens

1. Introduction: The Limits of Index Thinking

For decades, ENSO interpretation has been dominated by a small set of indices — most notably
Nifio 3.4, SOI, and related sea surface temperature anomalies. These indices have proven
valuable for historical classification and broad communication, but they were never designed to
support early, high-confidence decision-making.

Index-based frameworks compress a complex, evolving ocean—atmosphere system into single
numbers. While useful for retrospective labelling, this compression introduces delay, ambiguity,
and false confidence during transitional periods — precisely when decisions matter most.

2. ENSO as a Dynamic System, Not a Binary State

ENSO does not switch cleanly between El Nifio and La Nifia states. Instead, it evolves through
periods of amplification, decay, coupling, decoupling, and basin reorganisation. These dynamics
often unfold over many months or years and may not immediately register in index thresholds.

Treating ENSO as a binary or even ternary phenomenon (El Nifio / Neutral / La Nifia) masks
these internal transitions. Index crossings frequently occur after the underlying system has
already changed direction, leaving decision-makers reacting rather than anticipating.

3. Regime-Based Thinking: Capturing Structure and Stability

A regime-based lens reframes ENSO as a sequence of structured states, each characterised by
distinct patterns of coupling, persistence, and transition risk. Rather than asking whether an
index exceeds a threshold, regime analysis asks:

¢ What configuration is the system currently expressing?
¢ How stable is that configuration?
¢ What transitions are emerging beneath surface variability?

This approach allows meaningful differentiation between superficially similar conditions that
carry very different forward risk profiles.
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4. Confidence, Noise, and Transitional Risk

One of the primary shortcomings of index-based ENSO interpretation is its treatment of noise.
Short-term variability can drive index values across thresholds without representing a genuine
regime shift.

A regime-based framework explicitly tracks confidence and stability. Periods of declining
coherence, competing signals, or basin divergence are identified as low-confidence regimes
rather than forced into binary categories. This distinction is critical for avoiding over-
commitment during noisy or deceptive phases.

5. Why Regimes Matter for Decisions

Most climate-sensitive decisions are not triggered by ENSO labels alone. They depend on timing,
duration, and confidence. A regime lens provides earlier awareness of when risk is building,
when persistence is likely, and when conditions are unstable.

This enables decision-makers to adjust posture gradually — hedging exposure, staging capital, or
delaying irreversible actions — rather than responding abruptly after index confirmation.

6. ENSOLink™ and the Regime-Based Approach

ENSOLink™ operationalises regime-based ENSO analysis by classifying ENSO behaviour into
structured states with associated stability and transition characteristics. It is designed as a
timing and confidence layer that complements, rather than replaces, existing forecasts and
indices.

By focusing on regime evolution instead of threshold crossings, ENSOLink™ provides earlier,
calmer, and more defensible insights for strategic decision-making.

7. Closing Perspective

Indices will always have a role in ENSO communication and analysis. However, as climate
variability increases and decision horizons extend, reliance on indices alone becomes
increasingly limiting.

A regime-based lens acknowledges ENSO for what it is: a dynamic system with structure,
memory, and transitional behaviour. For those whose decisions depend on timing and
confidence, this perspective offers a clearer and more resilient way forward.
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