
CONCEPTS





Global Ocean Darkening

• A new study seems to suggest that more than one-fifth
of the global ocean has considerably darkened in the last
two decades.

• This alarming state of the oceans has been brought to
light by the study, Darkening of the Global Ocean,
conducted by researchers from University of Plymouth.





Southern Ocean carbon ‘anomaly’

• Climate models predicted stronger westerly winds would increase
upwelling of deep, carbon-rich waters in the Southern Ocean, releasing
more CO₂ to the atmosphere and weakening its carbon sink. However,
observations since the early 2000s show the ocean continues to absorb
more CO₂.

• This occurs because freshwater from rainfall, melting Antarctic ice, and
sea ice has strengthened stratification.

• The lighter freshwater layer prevents vertical mixing, keeping carbon-rich
deep waters 100–200 m below the surface and trapping the carbon.





Atmospheric River 
• A large part of the United States witnessed heavy rain, strong winds

and severe thunderstorms due to a type of storm known as an
atmospheric river

• Atmospheric rivers are a narrow, fast-moving band of moisture and
wind — like rivers in the sky — that transport large amounts of
water vapour. While they are an essential source of rainfall, they can
lead to flooding, trigger mudslides and result in loss of life and
property damage.





New Earthquake Map of India 



New Earthquake Map of India 

• The Bureau of Indian Standards (BIS) has released an
updated seismic zonation map under the revised
Earthquake Design Code 2025 (IS 1893).

• This revision significantly alters India’s earthquake risk
assessment by introducing a new highest-risk Zone VI,
primarily covering the Himalayan region.



Key Changes in the Updated Seismic Zonation Map

• Introduction of Zone VI

• A new highest seismic hazard category (Zone VI) has been
introduced.

• The entire Himalayan belt (Jammu & Kashmir to Arunachal
Pradesh) has been placed in this zone due to its extreme tectonic
vulnerability.

• Expansion of Earthquake-Prone Area

• Earlier 59% of India’s landmass was classified as earthquake-prone.

• The updated map places 61% of the landmass (housing ~75%
population) under moderate-to-high seismic hazard zones.

• Reclassification of Himalayan Region

• Previously divided between Zone IV and Zone V.

• Now unified under Zone VI acknowledging widespread seismic risk.

• Boundary Rule

• Cities located on boundaries of two zones will automatically be
classified under the higher risk zone.



Africa heading for a continental breakup

• Africa is undergoing a slow geological transformation that may
eventually divide the continent into two separate landmasses.

Role of Plate Tectonics

• The foundation for this projection lies in the theory of plate tectonics,
which demonstrates that the arrangement of Earth’s continents has never
been fixed. Over millions or even billions of years, large tectonic plates
have fractured and drifted apart, forming new areas of oceanic crust
through a process called seafloor spreading.







100 villages to be tsunami-ready

What is Tsunami Ready?

• The UNESCO-IOC Tsunami Ready Recognition 
Programme (TRRP) is an international community-based 
effort to bolster risk prevention and mitigation across 
global coastal zones.

• It aims to build tsunami resilience through awareness and 
preparedness strategies that will protect life, livelihoods 
and property from tsunamis.



• It's aimed at:







India’s Coastline expansion













Mount Ibu Eruption





Mount Semeru

•



Omega Block
Omega Block

• Omega blocks get their name because the upper air pattern
looks like the Greek letter omega (Ω).

• Omega blocks are a combination of two cutoff lows with one
blocking high sandwiched between them.

• Because of their size, Omega blocks are often quite persistent
and can lead to flooding and drought conditions, depending
upon the location under the pattern.

• Cooler temperatures and precipitation accompany the lows,
while warm and clear conditions prevail under the high.

Note - Blocking patterns occurs when centers of high pressure
and/or low pressure set up over a region in such a way that
they prevent other weather systems from moving through.









Heat Dome 
• A heat dome is formed when an area of high pressure in the

atmosphere remains over the same region for a prolonged period of
time, acting like a lid on a pot.

• As a result, hot air is caught underneath the pressure system – and
cool air cannot enter – creating the aptly named heat dome.

• The “dome” is created because the air can’t escape. Then,
temperatures keep warming, often to uncomfortable or even
dangerous levels.

• The weather phenomena also suppress cloud cover and rainfall,
which further exacerbates the high temperatures they bring. That’s
because sunlight can hit the Earth’s surface more easily.











Fujiwhara Effect

Fujiwhara Effect

• The Fujiwhara Effect (also named as the Fujiwhara interaction or the binary
interaction) is an interesting natural phenomenon that takes place when two
nearby hurricanes or cyclonic vortices interact with each other.

• The Fujiwhara Effect was first described by a Japanese meteorologist, Dr.
Sakuhei Fujiwhara in 1921. The phenomenon was thus named after him.

• Binary interaction of smaller circulations can cause the development of a
larger cyclone or cause two cyclones to merge into one.



Additional Information



Additional Information 
• There are five different ways in which Fujiwhara Effect can take

place. The first is elastic interaction in which only the direction of
motion of the storms changes and is the most common case. These
are also the cases that are difficult to assess and need closer
examination.

• The second is partial straining out in which a part of the smaller
storm is lost to the atmosphere.

• The third is complete straining out in which the smaller storm is
completely lost to the atmosphere. The straining out does not
happen for storms of equal strengths.

• The fourth type is partial merger in which the smaller storm
merges into the bigger one and the fifth is complete merger which
takes places between two storms of similar strength.



California Wildfires : Santa Ana Winds





Santa Ana winds blow when area between the 

Rocky Mountains and Sierra Nevada (a 

mountain range in the Western United States) 

— and the pressure is low over California’s 

coast. 

Santa Ana winds usually occur from October 

to January. “Winter weather patterns allow 

high pressure to build near the surface of the 

Great Basin, which then interacts with low-

pressure air over the Pacific,”



• The difference in pressure triggers 

the movement of powerful winds 

from the Basin’s inland deserts, east 

and north of Southern California, 

over the mountains toward the 

Pacific Ocean.

• As the wind comes down the 

mountains, it compresses and heats 

up. The wind’s humidity also 

drops, sometimes to less than 20% or 

even less than 10%. 

• =



• As the wind comes down the 

mountains, it compresses and heats 

up. 

• The wind’s humidity also drops, 

sometimes to less than 20% or even 

less than 10%. 

• The extremely low moisture turns 

vegetation dry, making it ready to 

burn. 

• This process helped fuel the flames 

in Malibu.
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