
 

5. Antarctic Zone Hole- Environment 
Antarctic ozone hole closes early in 2025, raising hopes for long-term recovery. The Antarctic 

ozone hole closed earlier than usual in 2025, signaling a positive recovery trend attributed to the 
Montreal Protocol's success in curbing ozone-depleting substances. However, the process remains 
sensitive to climate change and stratospheric cooling, necessitating continued adherence to global 
environmental treaties. 
The 2025 Event 
Observation- The Antarctic ozone hole that formed in August 2025 demonstrated a positive anomaly by 
closing earlier than usual. 
Significance- This early closure is interpreted as a hopeful sign of recovery for the ozone layer, occurring 
even amidst the backdrop of record global warming. 
Conceptual Background- Understanding the Ozone Hole 
Definition and Nature 
Misnomer Clarification- technically, it is not a "hole" where ozone is completely absent. 
Scientific Definition- It is a region of exceptionally depleted ozone in the stratosphere over the Antarctic. 
Discovery- This phenomenon was first identified by scientists in 1985. 
Geographical and Temporal Occurrence 
Location- Primarily localized over the Southern Polar region (Antarctica). 
Timing- It is a seasonal phenomenon that occurs annually at the onset of the Southern Hemisphere 
spring (typically spanning August to October). 
Causes of Ozone Depletion 
Chemical Factors (Anthropogenic) 
Ozone-Depleting Substances (ODS)- The primary culprits are man-made chemicals, specifically- 
Chlorofluorocarbons (CFCs)- Previously used in refrigeration, ACs, and aerosol sprays. 
Halons- Used in fire extinguishers. 
Solvents- Industrial cleaning agents. 
Mechanism- These chemicals drift into the stratosphere where UV radiation breaks them down, 
releasing Chlorine and Bromine atoms .A single chlorine atom can destroy thousands of ozone 
molecules. 
Meteorological Factors (Natural) 
Polar Stratospheric Clouds (PSCs)- Form only in extreme cold conditions within the polar vortex. 
Role- They provide a surface for chemical reactions that convert inactive chlorine into active, ozone-
destroying forms 
Sunlight- The return of sunlight in the Antarctic spring triggers these chemical reactions, leading to 
rapid depletion. 
Climate Change Interplay 
The Paradox- While the Earth's surface is warming (Global Warming), the stratosphere is cooling. 
Impact- A colder stratosphere promotes the formation of PSCs, which can potentially prolong or 
intensify ozone depletion cycles despite lower ODS levels. 
Impacts of Ozone Depletion 
Human Health 
UV-B Radiation- The thinning layer allows more harmful Ultraviolet-B (UV-B) radiation to reach the 
surface. 
Consequences- Increased incidence of skin cancer (melanoma and non-melanoma). Higher rates of 
cataracts (eye damage). Weakened immune systems, reducing the body's ability to fight infections. 
Ecological Systems 
Marine Life- UV radiation damages phytoplankton, the microscopic plants that form the base of the 
marine food web. A decline in phytoplankton affects fish stocks and whales. 
Agriculture- High UV exposure can inhibit growth and reduce crop yields for sensitive plant species. 



 

Climatic Linkages 
Atmospheric Circulation- The ozone hole influences the temperature structure of the atmosphere, 
affecting wind patterns (like the Jet Stream) in the Southern Hemisphere, which in turn impacts weather 
events in the region. 
Global Response and Steps Taken 

Agreement/Initia-
tive 

Year Key Objective & Outcome 

Montreal Protocol 1987 Landmark Treaty- Universally ratified global agreement.  
Action- Mandated the phase-out of Ozone-Depleting Substances (ODS) 
like CFCs.  
Success- Credited with stopping the expansion of the hole and initiating 
recovery. 

Kigali Amendment 2016 Evolution- An amendment to the Montreal Protocol. Action- Targets the 
phase-down of Hydrofluorocarbons (HFCs).  
Context- HFCs replaced CFCs; they don't damage ozone but are potent 
Greenhouse Gases. 

National Efforts Ongoing Countries have transitioned to safer alternatives in refrigeration and 
aerosols, enforcing strict regulations on chemical production. 

Way Ahead- The Road to Recovery 
A Model for Success- The ozone recovery story is cited as a rare victory in environmental governance, 
proving that coordinated global action can reverse planetary damage. 
Fragility- Despite the 2025 positive trend, recovery is not guaranteed and remains sensitive to volcanic 
eruptions, climate change, and potential illegal emissions. 
Action Plan 
Continued Enforcement- Strict adherence to the Montreal Protocol. 
Climate Alignment- Integrating ozone protection with climate policies (reducing HFCs). 
Technology- Promoting sustainable, eco-friendly cooling technologies. 
Projected Timeline- With sustained cooperation, scientists estimate a full recovery of the ozone layer to 
pre-1980 levels by 2060–2070. 
Source- https-//www.downtoearth.org.in/environment/antarctic-ozone-hole-closes-early-in-2025-
raising-hopes-for-long-term-recovery 
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