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Ozone under Threat: The Science behind the Shield 

Introduction 

World Ozone Day, observed every year on 16th September, 

commemorates the signing of the Montreal Protocol in 1987—an international 

treaty aimed at phasing out the production of substances responsible for ozone 

depletion. This day serves as a vital reminder of the critical role played by the 

ozone layer, the threats it faces, and the united global efforts necessary to protect 

it. For students of science, it is also a celebration of how basic scientific research 

can inform policy, safeguard the environment, and protect life on Earth. 

 

What is the Ozone Layer? 

The ozone layer is a region of Earth's stratosphere that contains a high 

concentration of ozone (O₃) molecules. It is located approximately 10 to 30 

kilometers above the Earth's surface. Despite being a thin layer, it performs a 

crucial role in absorbing the majority of the Sun’s harmful ultraviolet (UV-B 

and UV-C) radiation. 

 

Importance of the Ozone Layer 

1. UV Radiation Shield: Ozone absorbs over 97% of the Sun’s harmful 

ultraviolet rays, particularly UV-B, which can cause skin cancer, 

cataracts, and genetic damage in living organisms. 

2. Protection of Ecosystems: UV radiation can severely disrupt aquatic 

food chains, especially plankton populations, which form the base of 

marine ecosystems. 

3. Climate Regulation: Though not a greenhouse gas in the traditional sense, 

ozone influences atmospheric temperature structures and has an 

indirect role in climate balance. 

4. Preservation of Materials: Excess UV radiation accelerates the 

degradation of materials such as plastics, wood, and fabrics. 
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Consequences of Ozone Depletion 

Scientific investigations in the 1970s and 1980s revealed that 

chlorofluorocarbons (CFCs) and similar chemicals were causing a thinning of 

the ozone layer, particularly over Antarctica—a phenomenon commonly known 

as the ozone hole. 

Consequences include: 

 Increased UV exposure, leading to a surge in skin cancer rates and eye 

diseases like cataracts. 

 Suppression of the immune system in humans and animals. 

 Negative effects on crop yield and forest health due to DNA damage in 

plants. 

 Disturbance of biogeochemical cycles, especially in aquatic 

environments. 

The Dual Role of Ozone: A Paradox 

Ozone exhibits a dual role, depending on its location: 

 Stratospheric Ozone ("Good Ozone"): This is the protective layer that 

shields Earth from harmful UV rays. 

 Tropospheric Ozone ("Bad Ozone"): At ground level, ozone is a 

pollutant, formed by photochemical reactions involving nitrogen oxides 

(NOₓ) and volatile organic compounds (VOCs). It is a major component 

of smog, causing respiratory problems and harming vegetation. 

Thus, ozone is both a protector and a pollutant, depending on its altitude—a 

concept that underscores the complexity of atmospheric chemistry. 

 

Role of Basic Science in Ozone Layer Protection 

The story of ozone protection is one of the finest examples of how basic 

science can inform global policy: 

 In 1974, Mario Molina and F. Sherwood Rowland published 

groundbreaking research showing that CFCs released into the 

atmosphere were reaching the stratosphere and destroying ozone 

molecules. 

 Their work, initially controversial, was later confirmed by atmospheric 

measurements, including satellite data from NASA. 



Department of Botany 
Karmaveer Bhaurao Patil College, Urun-Islampur (Academic Year - 2025-26) 

 
 This scientific evidence led to the formation of the Montreal Protocol—

a landmark environmental agreement supported by nearly every country 

on Earth. 

 As a result of this treaty, CFC usage has drastically reduced, and recent 

data shows signs of ozone layer recovery—an inspiring success story of 

science-driven international cooperation. 

 

Conclusion 

World Ozone Day reminds us of the fragility of our atmosphere and the 

power of scientific research in addressing global challenges. As Science 

students and future scientists, it's essential to understand the intricate balance of 

natural systems and recognize the importance of applying scientific knowledge 

for the betterment of society and the environment. 

Let us not only commemorate the progress made but also commit to 

sustaining it, through research, awareness, and responsible action. 

 

Key Takeaways for Students 

 Ozone is essential for life—but only in the stratosphere. 

 Human activity, particularly industrial emissions, has caused significant 

ozone depletion. 

 Scientific research was central to identifying the problem and creating a 

global solution. 

 Continued vigilance and innovation are necessary to maintain and restore 

the ozone layer. 

 

"Protect the Ozone, Protect the Future." 
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Ozone Layer and Its Significance in Botany 

The ozone layer is a region of the Earth's stratosphere that contains a high 

concentration of ozone (O₃) molecules. It plays a crucial role in blocking the 

majority of the Sun’s harmful ultraviolet (UV-B and UV-C) radiation from 

reaching the Earth's surface. 

Relevance to Botany: 

1. Protection of Plant Life: 
o UV-B radiation can damage plant cells, especially DNA and 

photosynthetic machinery. 

o The ozone layer acts as a shield, protecting plants from excessive 

UV radiation that can impair growth, photosynthesis, and 

reproduction. 

2. Impact of Ozone Depletion: 
o Thinning of the ozone layer increases UV-B exposure. 

o Elevated UV-B levels can lead to: 

 Reduced chlorophyll content, affecting photosynthesis. 

 Altered plant morphology, such as smaller leaves or 

stunted growth. 

 Lower crop yields and impaired germination. 

 Changes in secondary metabolite production, which can 

affect plant defence mechanisms. 

 Disruption in plant-pollinator interactions due to altered 

flowering patterns or nectar production. 

3. Plant Species Sensitivity: 
o Different plant species show varying levels of sensitivity to UV-B 

radiation. 

o Some have developed protective adaptations like UV-absorbing 

pigments (e.g., flavonoids) in their epidermal layers. 

4. Ecological Consequences: 
o Ozone depletion affects not only individual plant species but also 

entire ecosystems, especially in sensitive environments like alpine 

and Polar Regions. 

Conclusion: 

In botany, understanding the role of the ozone layer is critical for studying 

plant physiology, ecology, and agriculture. Protecting the ozone layer is 

essential for ensuring plant health, ecosystem stability, and food security. 
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Department of Botany 

Celebration of Ozone Day 

Academic Year 2025-2026 

 

Department of Botany is organizing activity on the 

occasion of ‘Ozone Day’, which will be run by students and 

faculty members for creating awareness among Students and 

staff of our college about ‘Ozone Depletion and the Science 

behind it’. Wall papers namely, ‘Ozone under Threat: The Science 

behind the Shield’ and ‘Ozone Layer and Its Significance in Botany’ 

are created by Faculty Members on the same. It is to be 

displayed in all departments. This activity will be implemented 

on 16th September, 2025.  

 

15/09/2025 

 

Dr. P. V. Gaikwad  

Head Department of Botany 

 

 


