
TECHNICAL BRIEF

Planetary Oxidation, Atmospheric Hydroxyl Collapse, and the Global Triple Plan for Climate 
Stabilization and Biodiversity Recovery
Prepared for:

The Climate Lab (TCL)
Glen Weinreb

Prepared by:
ReductionTech Atmospheric Chemistry Group

Executive Summary
Earth’s climate and biosphere have been shaped by a series of planetary oxidation events—periods 
when atmospheric oxidative capacity surged, driven by biological or geochemical innovation. These 
events dramatically altered greenhouse gas concentrations, stabilized climate, and enabled major 
expansions in biodiversity.

Today, humanity faces the inverse phenomenon: a global de-oxidation event caused by pollution 
inundation, methane accumulation, and collapse of atmospheric hydroxyl (OH). OH is the 
atmosphere’s primary cleaning agent, responsible for removing methane, VOCs, NOx, CO, SO₂, and 
thousands of short-lived climate pollutants (SLCPs). Its depletion accounts for ~37% of modern 
warming, primarily through methane lifetime extension and ozone formation.

The Hydroxyl Global Triple Plan is a controlled, scalable, low-tech, automated strategy to restore 
atmospheric oxidative capacity. It mirrors the functional outcomes of ancient oxidation events—rapid 
greenhouse gas removal, climate cooling, and biodiversity expansion—while operating safely within 
modern engineering constraints.

This white paper outlines the paleochemical foundation, the modern atmospheric crisis, and the 
deployment architecture of the Global Triple Plan. It also describes how The Climate Lab’s moonshot 
R&D portfolio can accelerate controlled testing and global rollout.

1. Introduction
Earth’s atmosphere is a dynamic chemical system governed by oxidation–reduction reactions. The most 
important oxidant in the modern troposphere is the hydroxyl radical (OH), often called:

“the detergent of the atmosphere.”

OH initiates the removal of nearly all short-lived greenhouse gases and pollutants. Without OH, Earth 
would rapidly accumulate methane, VOCs, ozone, and toxic industrial gases, leading to runaway 
warming and ecosystem collapse.

Human emissions have overwhelmed this system. Global OH has declined by ~33%, causing methane 
lifetime to increase from ~9 years to 12–14 years. This single shift accounts for a large fraction of 
modern warming.

To understand the significance of restoring OH, we must examine Earth’s paleochemical record.



2. Paleochemical Background: Earth’s Great Oxidation Events
Earth has experienced several major oxidation events that transformed climate and biodiversity. These 
events demonstrate the planetary-scale consequences of increased oxidative capacity.

2.1 The First Great Oxidation Event (GOE) — 2.4 billion years ago

Trigger

Evolution of cyanobacteria producing oxygenic photosynthesis.

Atmospheric Chemistry

Massive rise in O₂.

Collapse of methane due to oxidation.

Surge in OH formation via photolysis.

Climate Impact

Methane collapse → severe global cooling.

Initiation of Snowball Earth conditions.

Biodiversity Impact
Enabled aerobic respiration.

Rise of eukaryotes.

Foundation for multicellular life.

Key insight: Oxidation → OH increase → methane removal → cooling → biodiversity expansion.

2.2 Neoproterozoic Oxidation Event (NOE) — 800–540 million years ago

Trigger

Continental weathering and nutrient influx.

Explosion of photosynthetic organisms.

Atmospheric Chemistry

O₂ approached modern levels.

OH increased dramatically.

Methane and organic gases declined.



Climate Impact

Stabilization after Snowball Earth.

More predictable precipitation.

Biodiversity Impact
Ediacaran biota.

First animals.

Complex ecosystems and food webs.

2.3 Paleozoic Oxidation Pulses — 450–300 million years ago

Trigger

Global spread of land plants and forests.

Atmospheric Chemistry

O₂ rose to 30–35%.

OH surged.

Methane dropped to extremely low levels.

Climate Impact

Cooler, more stable climate.

Expansion of terrestrial ecosystems.

Biodiversity Impact

Gigantic insects.

Rise of amphibians and reptiles.

Formation of global coal deposits.

3. The Paleochemical Pattern

Across all oxidation events:

Oxidation → OH increase → greenhouse gas removal → climate cooling → biodiversity expansion



This is a universal planetary mechanism.

4. Modern Atmospheric Collapse: The Great De-Oxidation Event
Human activity has reversed this ancient pattern.

4.1 OH Depletion

Global OH down ~33%.

Caused by pollution inundation (methane, VOCs, CO, NOx).

4.2 Methane Lifetime Extension

From ~9 years → 12–14 years.

Methane warming increased by 30–50%.

4.3 SLCP Accumulation

Tropospheric ozone.

VOCs and NOx.

Aerosols that trap heat.

4.4 Climate Impact



~37% of warming attributable to OH collapse.

Increased heatwaves, droughts, and precipitation extremes.

4.5 Biodiversity Impact

Pollution-driven ecosystem decline.

Heat stress on forests, coral reefs, and wetlands.

Collapse of insect populations.

We are living through a Great De-Oxidation Event—the opposite of the GOE and NOE.

5. The Hydroxyl Global Triple Plan

The Global Triple Plan is the world’s first controlled, scalable strategy to restore atmospheric oxidative 
capacity. It mirrors ancient oxidation events while operating safely within engineered boundaries.

5.1 Layer I: Urban Air Curtain Systems

Purpose

Remove pollutants and SLCPs from dense urban air. CO2 removal in this platform group is also 
planned in a scrubbing tunnel with green chemistry.



Restore local oxidative balance.

Mechanism

Air is drawn through OH-generating zones.

OH oxidizes methane, VOCs, NOx, CO, SO₂.

Benefits

Immediate pollution reduction.

Local cooling.

Improved human health.

Urban biodiversity recovery.

5.2 Layer II: Regional Ground-Level OH Dispersal

Purpose

Enhance oxidative capacity across large regions.

Mechanism

Controlled release of OH precursors.

Optimized for humidity, sunlight, and mixing height.

Benefits

Regional cooling.

Reduced ozone formation.

Cleaner air for forests and watersheds.

5.3 Layer III: Aerial OH Dispersal Above Cloud Decks



Purpose
Restore global oxidative capacity.

Mechanism

Aircraft release OH precursors at high altitude.

OH forms in sunlight-rich zones.

Remains active for 1–2 years.

Benefits
Global cooling.

Methane lifetime reduction.

Stabilized cloud reflectivity.

Protection of polar ice.

Biodiversity recovery.

6. Why This Fits The Climate Lab’s Moonshot Portfolio
The Climate Lab’s structure—Divisions, R&D Funds, open-source publication—provides an 
ideal platform for controlled testing and scaling of the Global Triple Plan.



6.1 Alignment with TCL Principles
Low-cost Phase I feasibility testing

Open-source engineering documentation

Distributed, modular deployment

Automated systems

Climate-first funding model

6.2 Complementarity with Existing Moonshot Areas
Works alongside SAI (reflectivity). Addresses BOTH Emissions and Cooling objectives.

Reduces methane and SLCPs (not addressed elsewhere).

Enhances atmospheric modeling accuracy (Area I).

Supports biodiversity and ecosystem resilience.

6.3 Scalable Deployment
Municipal-scale systems.

Regional atmospheric enhancement.

Global oxidative restoration.

This is the missing atmospheric chemistry module in TCL’s moonshot architecture.

7. Deployment Strategy

Phase I: Controlled Testing (1–5 years)

Urban pilot systems.

Regional precursor trials.

High-altitude photochemical validation.

MRV integration with TCL climate models.

Phase II: Municipal Rollout (3–7 years)

Distributed air curtain networks.

Regional oxidative enhancement.

Integration with TCL’s nuclear and solar moonshots.



Phase III: Global Oxidative Restoration (7–15 years)
High-altitude OH dispersal.

Global methane lifetime reduction.

Stabilization of climate and precipitation.

Biodiversity recovery.

8. Conclusion
Earth’s paleochemical record shows that oxidation events—driven by increases in atmospheric OH—
have repeatedly cooled the planet and enabled major expansions in biodiversity. Today, humanity faces 
the inverse: a collapse of oxidative capacity that accounts for ~37% of modern warming.

The Hydroxyl Global Triple Plan provides a controlled, scalable, low-tech, automated method to 
restore this lost planetary function. It mirrors the beneficial outcomes of ancient oxidation events while 
operating safely within engineered constraints.

With The Climate Lab’s moonshot R&D structure, this plan can be tested, validated, and deployed 
globally—helping to stabilize climate, reduce greenhouse gases, clean polluted air, and restore 
biodiversity.
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