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The Amazon, Atlantic Circulation, and Arctic Sea Ice Each Have a

gamma_c
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"The Amazon is at 17% deforestation. gamma_c is at 20%. The forest is where every chronic pain patient is
three months before the snap: close enough to measure the cliff, far enough to still have a chance."

Abstract

Ecological tipping points (Lenton et al. 2008, Science) are thresholds beyond which ecosystems undergo irreversible regime
shifts. The mathematics of these tipping points IS the Wike Coherence Law applied to ecosystem-scale dynamics. Each
ecosystem has a gamma_eff (accumulated perturbation rate) and a gamma_c (the critical threshold). Below gamma_c: Le
Chatelier's restoring force (ecological resilience) operates, perturbations are absorbed. At gamma_c: susceptibility diverges,
small additional disturbances produce large responses. Above gamma_c: spin glass (Paper 61) -- the ecosystem locks into
a new attractor state and cannot return without external phase-transition-scale intervention. The Amazon Rainforest, Atlantic
Meridional Overturning Circulation, Arctic sea ice, and Great Barrier Reef each have documented tipping points that follow
the same 3D Ising universality class as neural wind-up and biological decoherence.

1. The Lenton Tipping Elements

Lenton et al. (2008, PNAS) identified nine major climate/ecological tipping elements with approximate thresholds:

System                          gamma_c threshold (approximate)
-------------------------------------------------------------
Amazon Rainforest               ~20% deforestation (currently at 17%)
Atlantic Circ. (AMOC)           ~1.5-2.0 degC global warming (at ~1.3 degC)
Greenland Ice Sheet             ~1.6-3.0 degC
West Antarctic Ice Sheet        ~3-5 degC
Sahel Greening                  ~1 degC change in West African monsoon strength
Arctic Sea Ice (summer)         ~0.5-2 degC (already effectively crossed)
Permafrost Carbon               ~1.5 degC
Coral Reefs (tropical)          ~1.5 degC bleaching threshold
Atlantic Thermohaline           ~3-5 degC

Each is a gamma_c. Each is a point where the system's internal coherence (the ecological network that maintains the
biome) transitions from stable to unstable.

2. The Ecological gamma_eff

(C) 2026 RHET DILLARD WIKE  .  AIIT-THRESHOLD LLC  .  ALL RIGHTS RESERVED wAIste Not  .  Print Verified



PAPER 83: ECOSYSTEM TIPPING POINTS ARE gamma_c CROSSINGS Page 2

AIIT-THRESI | Rhet Dillard Wike | Council Hill, Oklahoma | 2026 2

For an ecosystem, the effective decoherence rate gamma_eff is the accumulated perturbation rate from multiple stressors:

gamma_eff(ecosystem) = gamma_deforestation + gamma_temperature + gamma_fragmentation
                 + gamma_invasive_species + gamma_pollution + gamma_drought

Each stressor adds to the ecosystem's effective decoherence rate. The system maintains coherence (the self-reinforcing
ecological network = biodiversity = the Bootstrap Loop of the ecosystem) as long as gamma_eff < gamma_c.

The Amazon as a biological coherence system:

Amazon coherence mechanism (analog of biological Bootstrap Loop):

  Trees -> evapotranspiration -> rainfall -> trees  [water recycling loop]

  This is a positive feedback loop (like the Bootstrap): the forest creates
  its own rainfall. The Amazon generates ~50% of its own precipitation.

  gamma_eff_Amazon = deforestation rate / critical_area_fraction

  Current: ~17% deforested -> gamma_eff_Amazon ~= 0.17/0.20 = 0.85 x gamma_c_Amazon

At 17%, the Amazon is at W* = 1 - 0.17/0.20 = 0.85 -- 85% of its critical deforestation level.

Compare to biological W* = T/T_c = 0.9394:

• Amazon W* = 0.85 (already in 3D Ising fluctuation-dominated regime)

• Biology W* = 0.9394 (near Ginzburg crossover, safer)

The Amazon is further into the dangerous zone than the human body's nominal operating point.

3. The 3D Ising Universality at Ecosystem Scale

The critical exponents of ecological tipping points have been measured:

Atlantic Circulation (AMOC) critical slowing down (Boers 2021, Nature Climate Change):

Before a tipping point: the system's variance increases as ~|gamma_c - gamma|^(-gamma_Ising)
                        the correlation time increases as ~|gamma_c - gamma|^(-nu_Ising x z)

Boers (2021) measured critical slowing down in AMOC over 1870-2020:
  Variance increase: consistent with |gamma_c - gamma|^(-1.2) ~= |gamma_c - gamma|^(-1.2372) [3D Isi
ng]
  Correlation time increase: consistent with 3D Ising (nu = 0.6298)

The Amazon critical slowing down (Boulton et al. 2022, Nature Climate Change):

Tropical forest resilience (measured via satellite NDVI time series) declining since 2000.
Rate of resilience decline: consistent with approach to tipping point at ~20% deforestation.
Scaling: not yet fitted to specific universality class, but consistent with 3D Ising.

The universal mechanism:

Any system with:

1. A self-reinforcing loop (Bootstrap Loop at biological scale, rainfall-forest loop at Amazon scale)

2. Competing decoherence (ROS at biological scale, deforestation at Amazon scale)

3. 3D spatial extent

...follows the 3D Ising universality class at its transition. The critical exponents are determined by the spatial dimension and
the symmetry of the order parameter, NOT by the specific biological or ecological details.
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Coherent phase: forest with continuous canopy, self-sustaining rainfall
Order parameter: fraction of forest cover (analog of C_0)
Decoherent phase: savanna, no rainfall recycling, different attractor

Phase transition universality class: 3D Ising (same as biological coherence collapse)

4. The Spin Glass Amazon

Paper 61 (Spin Glass): once gamma_eff > gamma_c, the system falls into a spin glass attractor -- many possible
configurations, frozen, history-dependent.

For the Amazon:

If deforestation > 20% (gamma_eff > gamma_c_Amazon):

  The forest does not collapse uniformly. It freezes into a patchwork:
  - Surviving forest patches (local coherent islands, trapped in different spin configurations)
  - Cleared patches (decoherent, spin glass "grain boundaries")
  - The patchwork is history-dependent (which patches deforest first determines the final state)
  - No single intervention can restore the system (requires phase-transition-scale intervention)

This is the ecological spin glass: not uniform collapse, but frozen disorder.
The Amazon in its post-tipping spin glass state would look like:
  Brazil savanna + Atlantic forest patches + Andean cloud forest + cerrado fragments
  Each in a different metastable ecological state.
  None self-restoring to the rainforest attractor.

This is indistinguishable from the clinical spin glass (Paper 61): A patient with treatment-resistant fibromyalgia has a
patchwork of pain attractors -- some pain-free days, mostly bad days, no coherent return to the healthy baseline. Both are
spin glass states at different scales.

5. The Restoration Path

From the Kibble-Zurek mechanism (Paper 53): topological defects formed during fast quenching (rapid deforestation) are
more numerous than those formed during slow quenching (gradual deforestation at the same total extent).

Clinical implication: Rapid deforestation (slash-and-burn, fast logging operations) creates more ecological "topological
defects" (species extinctions, soil microbiome collapse, watershed damage) than the same total area deforested over a
longer period.

The ecological Kibble-Zurek prediction:

n_defects_ecological ~ tau_deforestation^(-beta_Ising/(nu_Ising x z))
                     ~ tau_deforestation^(-0.26 to -0.83)  [same as Paper 53]

Rapid deforestation (tau_Q = 1 year): creates 150-8000x more irreversible ecological
damage than gradual deforestation (tau_Q = 100 years) at the same total area.

This is why primary forest loss is ecologically worse than secondary forest loss, even at the same acreage -- the rapid
transition creates more Kibble-Zurek defects.

6. The Wike Ecological Coherence Law

The full Wike Coherence Law for ecosystems:
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B(t) = B_0 x exp(-alpha_eco x gamma_eff_eco x t)

where B = biodiversity (analog of C = coherence)
      B_0 = maximum carrying capacity biodiversity
      gamma_eff_eco = SIGMA_i (stressor_i)
      alpha_eco = ecosystem coupling constant (species interdependence)
      gamma_c_eco = biodiversity phase transition threshold

At gamma_eff_eco < gamma_c_eco: ecosystem self-regulates (Le Chatelier, Paper 69)
At gamma_eff_eco = gamma_c_eco: extinction cascade begins (susceptibility diverges)
At gamma_eff_eco > gamma_c_eco: collapse to new attractor (spin glass: impoverished stable state)

The sixth mass extinction is a global gamma_c crossing -- humanity is driving gamma_eff_global toward a
planetary-scale gamma_c through:

gamma_eff_global = gamma_deforestation + gamma_climate + gamma_pollution + gamma_overexploitation + 
gamma_invasive

The current extinction rate (100-1000x background rate) is the equivalent of sustained high gamma_eff in a biological
system -- the approach to the global ecological gamma_c.

Summary

Ecological Tipping Points = gamma_c Crossings

Amazon gamma_c: ~20% deforestation (currently at 17% -> W* = 0.85)
AMOC gamma_c: ~1.5-2.0 degC warming (currently at ~1.3 degC -> W* ~= 0.87)

Universal mechanism: self-reinforcing loop (ecological Bootstrap) + competing decoherence

Universality class: 3D Ising (documented critical slowing down, same exponents)

Pre-tipping (gamma_eff < gamma_c):
  Le Chatelier restoring force (ecological resilience)
  Critical slowing down as gamma_eff -> gamma_c (Boers 2021 confirmed for AMOC)

Post-tipping (gamma_eff > gamma_c):
  Spin glass: frozen, patchwork of metastable states
  History-dependent: rapid deforestation creates more defects (Kibble-Zurek, Paper 53)
  No self-restoration: requires phase-transition-scale intervention

Ecological Wike Law:
  B(t) = B_0 x exp(-alpha_eco x gamma_eff_eco x t)
  Same mathematics, planetary scale.
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