
El Niño and La Niña Explained: Causes, 
Effects & Everything You Need to Know

� El Niño � La Niña

EL NIÑO & LA NIÑA

THE TWIN FORCES THAT CONTROL EARTH'S CLIMATE

A complete, easy-to-understand guide to ENSO — what it is, how it works, and why it 

matters to every person on Earth
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1. INTRODUCTION — WHY SHOULD YOU CARE?

Imagine waking up one morning to news that farmers in India are bracing for drought, floods 

are battering Peru, Australia is

struggling with wildfires, and fish are disappearing off the coast of South America — all at 

the same time, all caused by the same

invisible force in the Pacific Ocean. That force has a name: El Niño.

Its counterpart, La Niña, is equally powerful but works in the opposite direction — bringing 

drenching rains to places that El

Niño dries out, and sending cold, dry winds where El Niño created warmth.

Together, El Niño and La Niña are the two phases of a giant climate engine called ENSO (El 

Niño–Southern Oscillation). This engine

has been running for thousands of years, but humans only began to understand it in the 20th 



century. Today, it is the single most

important climate pattern on Earth after the seasons themselves — and it affects the food 

you eat, the water you drink, the air

you breathe, and the economy of your country.

This blog explains everything about El Niño and La Niña in simple, clear language — what they 

are, how they form, what they do to

weather worldwide, their history, their link to climate change, and what the future holds.

"El Niño and La Niña are not just weather events — they are the heartbeat of the Pacific 

Ocean, and their pulse is felt on every

continent."

2. WHAT IS ENSO?

ENSO stands for El Niño–Southern Oscillation. It is a naturally occurring climate pattern 

involving the interaction between the

surface temperature of the tropical Pacific Ocean and the atmosphere above it.

The word oscillation means "back and forth." ENSO oscillates between three states:

� El Niño (Warm Phase) The eastern Pacific near the equator becomes unusually warm. Trade 

winds weaken. Rainfall patterns shift

dramatically.

� La Niña (Cool Phase) The eastern Pacific becomes cooler than normal. Trade winds 

strengthen. The opposite of El Niño's effects

occur.

� Neutral Phase Ocean temperatures are near average. The climate system behaves in a 

relatively normal manner with no extreme

shifts.



ENSO cycles typically last 9 to 12 months each, though some events extend to 2 years. A 

complete cycle — from El Niño to Neutral

to La Niña and back — takes roughly 2 to 7 years. This irregular rhythm makes ENSO 

fascinating and challenging to predict.

The "Southern Oscillation" part of the name refers to the see-saw pattern of atmospheric 

pressure between the eastern and western

Pacific — specifically between Tahiti in the east and Darwin, Australia in the west. When 

pressure is high in one area, it tends

to be low in the other.

3. NORMAL (NEUTRAL) OCEAN & ATMOSPHERE CONDITIONS

To understand El Niño and La Niña, you first need to understand what the Pacific Ocean 

looks like on a normal day. Think of the

Pacific as a giant bathtub. In normal conditions, the climate system is balanced in a very 

specific way.

THE TRADE WINDS

Near the equator, the atmosphere is always in motion. Trade winds blow from east to west — 

from the cooler coasts of South America

toward Asia and Australia. These winds are consistent, powerful, and absolutely central to 

Earth's tropical climate.

THE WARM WATER POOL



As the trade winds blow from east to west across the Pacific, they push warm surface water 

along with them. Over time, this

creates a massive pool of warm water in the western Pacific — near Indonesia, the 

Philippines, and Australia. This pool can be up

to 60 meters deep and is often 8°C (14°F) warmer than the eastern Pacific.

UPWELLING ON THE EAST COAST

Meanwhile, on the other side of the Pacific — near Peru and Ecuador — the trade winds push 

surface water away from the coast. This

creates a process called upwelling: cold, nutrient-rich water from the deep ocean rises to 

replace the surface water that was

blown away. This cold upwelling keeps the eastern Pacific cool and supports rich marine 

ecosystems and fisheries.

THE WALKER CIRCULATION

The warm western Pacific heats the air above it, causing that air to rise, form clouds, and 

bring heavy rain to places like

Indonesia. The air then travels east at high altitude, cools, and sinks down over the cool 

eastern Pacific — bringing dry

conditions to South America's western coast. This loop of air movement is called the Walker 

Circulation, named after British

meteorologist Sir Gilbert Walker, who first described it in the 1920s.

When this balanced system is disrupted — when the trade winds falter or reverse — El Niño 

or La Niña is born.

--------------------------------------------------------------------------------------



--------------------------------------------

4. WHAT IS EL NIÑO?

The name El Niño comes from Spanish and means "The Little Boy" or "The Christ Child." 

Peruvian fishermen gave it this name

centuries ago because the warm ocean current that disrupted their fishing typically arrived 

around Christmas time — a nod to the

birth of Jesus Christ.

Scientifically, El Niño is defined as a period when sea surface temperatures (SST) in the 

central and eastern tropical Pacific

Ocean rise 0.5°C or more above the long-term average for at least five consecutive three-

month periods. In major events,

temperatures can rise by 2–3°C or even higher.

HOW DOES EL NIÑO FORM?

El Niño begins with a weakening of the trade winds. Scientists do not yet fully understand 

what triggers this weakening — it may

be a random fluctuation in the atmosphere, deep-ocean waves, or a combination of 

factors. But once the trade winds weaken, a chain

reaction begins:

STEP 1 — TRADE WINDS WEAKEN

The east-to-west winds across the Pacific slow down. Some may even reverse direction 

temporarily.



STEP 2 — WARM WATER SPREADS EASTWARD

Without strong winds holding it in the west, the warm water pool begins to slosh eastward 

across the Pacific — like tilting a

bathtub and watching the water slide to the other end.

STEP 3 — UPWELLING WEAKENS

As warm water covers the eastern Pacific, it blocks the cold upwelling near Peru and 

Ecuador. Sea surface temperatures in the

eastern Pacific rise dramatically.

STEP 4 — WALKER CIRCULATION REVERSES/WEAKENS

The atmosphere responds to the warm eastern Pacific. Rain and rising air shift eastward. The 

normal Walker Circulation loop is

disrupted or reversed.

STEP 5 — GLOBAL WEATHER CHANGES

The repositioned heat and rainfall affect jet streams and weather patterns across the entire 

globe. El Niño has fully arrived.

� Key Concept: Positive Feedback Loop Once El Niño starts, it tends to strengthen itself. 

Warm eastern Pacific water heats the

atmosphere above it, further reducing the trade winds, which allows more warm water to 

move east. This self-reinforcing cycle is

called a positive feedback loop and is why El Niño can grow rapidly.

GLOBAL EFFECTS OF EL NIÑO



El Niño's effects are felt worldwide, though they vary significantly by region. Here are its 

most well-documented impacts:

South America (Peru, Ecuador, Brazil): The western coast of South America experiences 

heavy rainfall and catastrophic flooding.

Rivers overflow, landslides occur, and cities are inundated. In contrast, northeast Brazil 

typically suffers drought. The normally

rich Peruvian fishing industry collapses as warm water drives away cold-water fish like 

anchovies.

North America: The southern United States tends to receive above-normal rainfall during El 

Niño winters, which can cause flooding

in California and the Gulf Coast states. Northern states and Canada often experience milder 

winters. The Atlantic hurricane season

tends to be quieter during El Niño years, as strong upper-level winds (wind shear) suppress 

hurricane formation.

Australia & Southeast Asia: Australia, Indonesia, the Philippines, and surrounding regions 

typically experience drought, reduced

rainfall, and increased risk of wildfires. The devastating Australian bushfires of 1982–83 and 

1997–98 were strongly linked to El

Niño. Indonesia's forests are prone to burning, releasing massive amounts of carbon into the 

atmosphere.

Africa: Southern Africa often sees reduced rainfall and drought during El Niño, with severe 

consequences for agriculture in

countries like Zimbabwe, Zambia, and South Africa. East Africa, surprisingly, often receives 

more rainfall during El Niño.

South & Southeast Asia (India, Bangladesh, Sri Lanka): The Indian monsoon — which delivers 



over 70% of India's annual rainfall —

is often weakened during El Niño years. This leads to drought conditions, reduced crop 

yields, water shortages, and economic

stress. We'll discuss this in detail in the India section.

--------------------------------------------------------------------------------------

--------------------------------------------

5. WHAT IS LA NIÑA?

La Niña — meaning "The Little Girl" in Spanish — is the opposite phase of El Niño. It is defined 

as a period when sea surface

temperatures in the central and eastern tropical Pacific drop 0.5°C or more below the long-

term average for at least five

consecutive overlapping three-month periods.

La Niña is sometimes called the "anti-El Niño" because it reinforces and exaggerates the 

normal Pacific weather patterns rather

than disrupting them. If El Niño is a storm breaking normal patterns, La Niña is a gale pushing 

those patterns to the extreme.

HOW DOES LA NIÑA FORM?

La Niña often follows an El Niño event, though not always. After El Niño weakens and warm 

water retreats from the eastern Pacific,

the system can "overcorrect." The trade winds, freed from El Niño's suppression, return with 

extra strength. This is how La Niña

begins:



STEP 1 — TRADE WINDS STRENGTHEN

Trade winds intensify well beyond their normal strength, pushing even more warm surface 

water toward the western Pacific.

STEP 2 — WARM WATER POOLS IN THE WEST

The western Pacific warm pool grows larger and deeper than usual, piling up near Australia 

and Southeast Asia.

STEP 3 — ENHANCED UPWELLING IN THE EAST

Stronger winds drive more vigorous upwelling along the South American coast, bringing up 

very cold deep water. Eastern Pacific

cools significantly.

STEP 4 — WALKER CIRCULATION INTENSIFIES

The temperature contrast between the very warm western Pacific and the very cool eastern 

Pacific strengthens the Walker

Circulation dramatically.

STEP 5 — EXTREME WEATHER WORLDWIDE

La Niña pushes rainfall and dry spells in the opposite direction to El Niño, often causing more 

extreme versions of normal weather

patterns.

GLOBAL EFFECTS OF LA NIÑA



Australia & Southeast Asia: La Niña typically brings heavy rainfall, flooding, and cooler 

temperatures to Australia, Indonesia,

and the Philippines. The 2010–2011 La Niña caused catastrophic flooding across 

Queensland, Australia, affecting an area larger

than France and Germany combined. Southeast Asia also receives abundant monsoon rains 

during La Niña years.

South America: The western coast of South America (Peru, Chile) experiences dry, cool 

conditions — the opposite of El Niño's

flooding. Meanwhile, Colombia and northern South America may see increased rainfall.

North America: The northern United States and Canada tend to see colder-than-average 

winters during La Niña, while the southern US

becomes drier and warmer. The Gulf Coast states face higher wildfire risk. La Niña is also 

associated with more active Atlantic

hurricane seasons — the reduced wind shear allows hurricanes to develop and strengthen 

more easily.

Africa: Southern Africa typically receives above-normal rainfall during La Niña. East Africa 

often faces drought. West Africa's

rainy season may be enhanced, benefiting agriculture.

India & South Asia: La Niña generally enhances the Indian monsoon, bringing above-normal 

rainfall. While this is largely

beneficial for agriculture, it can also lead to flooding in low-lying areas. La Niña winters can 

bring more intense cold waves to

northern India.

--------------------------------------------------------------------------------------

--------------------------------------------



6. EL NIÑO VS LA NIÑA — SIDE-BY-SIDE COMPARISON

Feature � El Niño � La Niña Eastern Pacific Temp Warmer than normal (+0.5°C to +3°C) 

Cooler than normal (−0.5°C to −2°C) Trade

Winds Weakened or reversed Stronger than normal Walker Circulation Weakened or 

reversed Strengthened Warm Water Pool Moves

eastward to central/eastern Pacific Concentrated in western Pacific Upwelling (Peru coast) 

Suppressed Enhanced Australia/Indonesia

Drought, fires Heavy rain, floods Peru/Ecuador Heavy rain, floods Drought, dry conditions 

Indian Monsoon Often weakened (drought

risk) Often enhanced (flood risk) Atlantic Hurricanes Fewer (stronger wind shear) More 

(weaker wind shear) Global Temperature

Raises global average temperature Lowers global average temperature slightly Peruvian 

Fisheries Severely disrupted Enhanced (more

upwelling, more nutrients) Southern US Wetter winters Drier, warmer winters

7. HOW SCIENTISTS MEASURE AND PREDICT ENSO

Predicting El Niño and La Niña even a few months in advance is one of the great 

achievements of modern climate science. It

requires a global network of instruments, satellites, and supercomputers working together.

THE NIÑO REGIONS

Scientists divide the tropical Pacific into numbered monitoring zones called Niño Regions:

 * Niño 1+2: Far eastern Pacific, near Peru and Ecuador — the first place affected by warming.

 * Niño 3: Central-eastern Pacific — the traditional core monitoring zone.



 * Niño 3.4: The most widely used index, covering the central Pacific. This region's 

temperature anomaly determines whether an

   official El Niño or La Niña is declared.

 * Niño 4: Central-western Pacific — useful for tracking El Niño Modoki (see below).

THE ONI INDEX

The primary tool for classifying ENSO events is the Oceanic Niño Index (ONI), maintained by 

NOAA (National Oceanic and Atmospheric

Administration, USA). It measures the 3−month running mean of sea surface temperature 

anomalies in the Niño 3.4 region:

Classification Thresholds: El Niño = ONI ≥ +0.5°C for 5 consecutive overlapping 3−month 

periods. La Niña = ONI ≤ −0.5°C for 5

consecutive overlapping 3−month periods. Neutral = ONI between −0.5°C and +0.5°C.

THE TAO/TRITON BUOY ARRAY

The backbone of Pacific Ocean monitoring is the TAO/TRITON array — a network of about 70 

moored ocean buoys stretching across the

tropical Pacific. These buoys continuously measure ocean temperatures at various depths, 

wind speed, wind direction, air

temperature, and humidity. Data is transmitted in real time to scientists around the world.

SATELLITE MONITORING

Space-based instruments like the Jason satellite series (operated by NASA and France's 

CNES) measure the height of the sea surface



with extraordinary precision. During El Niño, sea level in the eastern Pacific rises as warm 

water accumulates — satellites can

detect these changes from space. Other satellites measure sea surface temperatures 

globally, providing a complete picture of the

Pacific's thermal state.

CLIMATE MODELS AND PREDICTION

Scientists use complex computer models — some running on supercomputers processing 

trillions of calculations per second — to

simulate the ocean-atmosphere system and forecast ENSO months in advance. Major 

forecasting centres include NOAA in the USA, the

European Centre for Medium-Range Weather Forecasts (ECMWF), the Bureau of 

Meteorology in Australia, and the India Meteorological

Department (IMD).

Typically, El Niño and La Niña can be predicted with reasonable skill 6–9 months ahead. 

However, there is a period called the

"spring predictability barrier" (around March–May) when forecasts become less reliable, 

possibly because the ocean-atmosphere

coupling is weaker at that time of year.

EL NIÑO MODOKI — A DIFFERENT KIND OF EL NIÑO

Not all El Niño events are the same. Scientists have identified a variation called El Niño 

Modoki (Modoki means "similar but

different" in Japanese). In a Modoki event, warming occurs in the central Pacific rather than 

the eastern Pacific. This different

location means Modoki events have different regional impacts than classic El Niño, 



sometimes even opposite effects in certain

areas.

--------------------------------------------------------------------------------------
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8. NOTABLE HISTORICAL EVENTS

ENSO has shaped human history for millennia, contributing to the collapse of civilizations, 

famines, and epidemics — long before

anyone understood what was causing it. Here are some landmark events:

� 1877–78 El Niño: The Great Drought and Famine One of the deadliest El Niño events in 

history. Catastrophic droughts struck

India, China, Brazil, and Africa simultaneously. Historian Mike Davis estimated that 30–60 

million people may have died from

famine and disease during the extended droughts associated with ENSO events of this era. 

Monsoon failures in India under British

colonial rule led to devastating famines.

� 1982–83 El Niño: The "El Niño of the Century" The strongest El Niño of the 20th century at 

that time. Sea temperatures in the

eastern Pacific rose by up to 4°C above normal. Australia experienced the worst drought in 

200 years. Wildfires burned across

Victoria and South Australia. Peru received 10 times its normal rainfall in some areas. The 

event caused approximately $13 billion

in damage worldwide and affected 150 million people.

� 1997–98 El Niño: The Record-Breaker For over two decades, this was considered the most 

powerful El Niño ever recorded. Sea

temperatures in some areas of the eastern Pacific rose by over 5°C above average. 

Indonesia experienced devastating drought and



forest fires, releasing enormous quantities of smoke across Southeast Asia. Floods killed 

thousands in South America. Global

average temperatures spiked. Estimated economic damage: over $100 billion. 

Approximately 2,100 deaths were directly linked to the

event.

� 2010–11 La Niña: The Great Flood A strong La Niña brought record rainfall to Australia, 

Pakistan, and parts of South America.

The Queensland floods submerged an area the size of France. Unprecedented flooding in 

Pakistan affected 20 million people. Brazil

experienced its deadliest floods and landslides in recorded history.

� 2015–16 El Niño: The Super El Niño This event rivaled or exceeded 1997–98 as the strongest 

El Niño on record. Sea temperatures

in the eastern Pacific exceeded +3°C above average for months. It contributed to the 

hottest year on record (2016) globally.

Severe droughts struck Southern Africa, Southeast Asia, and parts of Central America. Coral 

bleaching events devastated the Great

Barrier Reef. Ethiopia, Somalia, and other countries faced food insecurity crises.

� 2023–24 El Niño Another significant El Niño that, combined with human-caused climate 

change, helped push global temperatures to

record highs. 2023 became the hottest year recorded in human history at that point. 

Multiple regions faced severe drought, and

tropical cyclone activity shifted in ways consistent with El Niño patterns.

--------------------------------------------------------------------------------------

--------------------------------------------

9. IMPACT ON INDIA & SOUTH ASIA

For a country of 1.4 billion people — many of whom depend on agriculture for their 

livelihoods — the relationship between ENSO and



the Indian monsoon is a matter of national importance. India receives most of its annual 

rainfall (around 70–90%) during the

Southwest Monsoon season (June to September). Any disruption to this monsoon has 

enormous consequences for farming, water supply,

electricity generation, and food prices.

EL NIÑO AND THE INDIAN MONSOON

There is a well-established statistical relationship between El Niño and weakened Indian 

monsoons. When the Pacific warms during

El Niño, it disrupts the atmospheric circulation patterns that normally drive moisture-laden 

winds toward the Indian subcontinent.

The result is often below-normal rainfall, drought, and reduced crop yields.

Historically, about 60% of severe Indian droughts have occurred during El Niño years. Major 

droughts in 1965–66, 1972, 1982–83,

1987, 2002, 2009, and 2014–15 were all associated with El Niño events. The 2009 El Niño, for 

instance, caused India's worst

monsoon failure in nearly four decades, leading to a 23% rainfall deficit. Food grain 

production fell sharply, and food prices

spiked significantly.

� Important Nuance El Niño does not always cause drought in India, and droughts don't 

always coincide with El Niño. The

relationship is probabilistic, not deterministic. The Indian Ocean Dipole (IOD) — a similar 

ocean-atmosphere pattern in the Indian

Ocean — can either amplify or dampen El Niño's effect on the monsoon. A positive IOD can 

partially counteract El Niño's

drought-inducing tendencies.



LA NIÑA AND INDIA

La Niña years are generally associated with above-normal monsoon rainfall in India, which is 

broadly beneficial for agriculture.

However, excessive rainfall brings its own problems: flooding in states like Assam, Bihar, 

Kerala, and Maharashtra; landslides in

hilly regions; damage to standing crops from waterlogging; and disruption of infrastructure.

La Niña winters can also bring more intense cold waves to northern India (Punjab, Haryana, 

Delhi, UP, Rajasthan), sometimes

causing significant disruption and health impacts.

BANGLADESH, PAKISTAN, AND SRI LANKA

The broader South Asian region is similarly affected. Pakistan, which also depends heavily 

on monsoon rains, experienced

catastrophic flooding during the 2022 La Niña event — over one-third of the country was 

submerged, killing over 1,700 people and

affecting 33 million. Sri Lanka's tea and rubber plantations are highly sensitive to ENSO-

related rainfall variability.

Bangladesh's low-lying geography makes it especially vulnerable to La Niña-enhanced 

monsoons, which can cause river flooding

affecting millions.

--------------------------------------------------------------------------------------

--------------------------------------------

10. ENSO AND CLIMATE CHANGE



One of the most pressing questions in climate science today is: How will climate change 

affect El Niño and La Niña? This is not a

simple question, and the answer is still being worked out, but here is what scientists 

currently know and suspect.

MORE INTENSE EVENTS

The overall warming of the Pacific Ocean due to greenhouse gas emissions means that El 

Niño events have a warmer baseline to work

with. The same amount of additional warming from El Niño dynamics is now occurring on top 

of an already warmer ocean. This means

El Niño events may push sea surface temperatures — and their climatic effects — to more 

extreme levels than in the past.

Research published in leading journals like Nature and Science suggests that the frequency 

of extreme El Niño events (like 1997–98

and 2015–16) may double under high-emissions scenarios, occurring every 10 years instead 

of every 20.

BOOSTING GLOBAL TEMPERATURE RECORDS

El Niño years already cause temporary spikes in global average temperature — by as much 

as 0.2–0.3°C above the trend. As the

baseline warms due to climate change, El Niño years will increasingly break global 

temperature records. The years 2016 and 2023 —

both El Niño years — are examples of this combined effect breaking temperature records.



UNCERTAINTY IN FREQUENCY AND PATTERNS

While scientists are more confident about El Niño becoming more intense, the question of 

whether ENSO will become more frequent or

less frequent is more uncertain. Some models suggest more frequent events; others 

suggest changes in the type of El Niño (more

Modoki-type events). This uncertainty reflects the genuine complexity of the Earth's climate 

system.

IMPACTS ON ECOSYSTEMS

El Niño events already bleach coral reefs by warming ocean waters. As climate change 

pushes baseline ocean temperatures higher,

the thermal stress from El Niño warm anomalies is added to an already stressed system. 

Scientists warn that by mid-century, even

moderate El Niño events could trigger mass bleaching events on every tropical reef in the 

world — essentially every year.

"Climate change doesn't create El Niño — but it loads the dice, making the consequences 

more severe each time the phenomenon

strikes."

--------------------------------------------------------------------------------------

--------------------------------------------

11. ECONOMIC IMPACT

The economic costs of ENSO events are staggering and affect nearly every sector of the 

global economy.



Agriculture: This is where ENSO's economic impact is most directly felt. El Niño droughts 

reduce grain yields in India, Southern

Africa, and Australia. La Niña floods destroy crops in Bangladesh and Pakistan. Global 

commodity prices for wheat, rice, soybeans,

and corn fluctuate significantly around major ENSO events. A single severe El Niño drought 

in India can affect wheat or rice

production enough to move global food prices.

Energy: Hydroelectric power generation — which depends on river flow — is highly sensitive 

to ENSO. El Niño droughts reduce water

levels in reservoirs, cutting electricity output in countries like Brazil (which gets over 60% of 

its power from hydro), Colombia,

Peru, and parts of Africa. Conversely, La Niña rains boost hydro production but may cause 

dam overflow.

Insurance: Major ENSO events are among the costliest insured weather catastrophes. The 

1997–98 El Niño caused over $100 billion in

total damage, and insurers faced massive claims from floods, fires, droughts, and storms 

linked to it. Insurance and reinsurance

companies closely monitor ENSO forecasts.

Fisheries: El Niño's suppression of cold-water upwelling off Peru devastates the anchovy 

and sardine fisheries — among the world's

most productive. Peru is a major exporter of fishmeal, used in animal feed globally. When 

Peruvian fisheries collapse, it affects

livestock farming industries in Europe, Asia, and North America.

Tourism: El Niño-driven wildfires, droughts, and unusual weather can reduce tourist arrivals in 

affected regions. Australia, Bali,

and the Caribbean all see tourism impacts during ENSO extremes.



A landmark 2023 study estimated that El Niño events cost the global economy an average 

of $3 trillion over the 5 years following a

major event, primarily through reduced economic output in tropical countries. The 1982–83 

and 1997–98 events are estimated to have

permanently reduced GDP in affected developing nations.

--------------------------------------------------------------------------------------

--------------------------------------------

12. QUICK FACTS & NUMBERS

2–7

years between ENSO cycles on average

+3°C

peak sea temperature rise during a strong El Niño event

$3T

estimated global economic loss from a single major El Niño over 5 years

70

ocean buoys in the TAO/TRITON array monitoring the Pacific 24/7

60%



of severe Indian droughts historically associated with El Niño years

9–12

months — typical duration of a single El Niño or La Niña event

0.5°C

minimum temperature anomaly required to officially declare El Niño or La Niña

+0.2°C

typical global average temperature boost from a strong El Niño event

--------------------------------------------------------------------------------------

--------------------------------------------

13. FREQUENTLY ASKED QUESTIONS (FAQ)

Q: Is El Niño getting worse because of global warming? Evidence suggests that extreme El 

Niño events are becoming more frequent

and more intense due to climate change. The warming ocean baseline means stronger 

temperature anomalies and more severe impacts,

though the relationship is complex and still being studied.

Q: Does every El Niño cause drought in India? No. While there's a strong statistical 

relationship, El Niño does not always cause

drought in India. Factors like the Indian Ocean Dipole (IOD), the Madden-Julian Oscillation 

(MJO), and other atmospheric patterns

can moderate or amplify El Niño's influence on the Indian monsoon.

Q: Can El Niño and La Niña occur at the same time? No. By definition, they are opposite 



phases of the same climate system. You

cannot have El Niño and La Niña simultaneously. However, the transition between them can 

be complex, with multiple regions

experiencing different ENSO signals.

Q: How many El Niño events have occurred in modern history? Since reliable records began 

in the early 20th century, significant El

Niño events have occurred roughly every 3–7 years. Major events include 1972–73, 1982–83, 

1991–92, 1997–98, 2009–10, 2015–16, and

2023–24, among others.

Q: Why is it called "El Niño" (The Little Boy)? Peruvian fishermen noticed that around 

Christmas time some years, warm currents

would appear off their coast, suppressing fish catches. They named this warm current "El 

Niño de Navidad" — The Christ Child —

because of its arrival around Christmas. Over time, it became simply "El Niño."

Q: Who discovered ENSO? Sir Gilbert Walker, a British mathematician who served as 

Director-General of Observatories in India,

first described the "Southern Oscillation" — the atmospheric pressure see-saw — in the 

1920s. Jacob Bjerknes, a Norwegian-American

meteorologist, later connected the oceanic (El Niño) and atmospheric (Southern 

Oscillation) components into the unified ENSO

concept in the 1960s.

Q: Can we predict El Niño accurately? Yes, to a useful degree. Modern forecasting can 

predict El Niño events 6–12 months in

advance with reasonable skill, though accuracy diminishes for longer lead times. 

Predictions are less reliable during the boreal

spring (March–May) due to the "spring predictability barrier."

Q: What is La Niña Modoki? Similar to El Niño Modoki, La Niña Modoki refers to events where 

cooling occurs in the central Pacific

rather than the eastern Pacific. These events have different regional impacts than classic La 

Niña events.



--------------------------------------------------------------------------------------

--------------------------------------------

14. CONCLUSION

El Niño and La Niña are among the most powerful forces in Earth's climate system. Born from 

the interaction between the tropical

Pacific Ocean and the atmosphere above it, these two phases of the ENSO cycle reach into 

every corner of the world — bringing

floods to some regions and drought to others, warming winters in some countries while 

intensifying cold snaps elsewhere, fuelling

hurricanes in one ocean basin while quieting them in another.

For billions of people — particularly in Asia, Africa, the Americas, and the Pacific — ENSO is 

not just an interesting scientific

phenomenon. It determines whether crops grow or wither, whether rivers flood or dry up, 

whether electricity grids stay lit or

fail, whether food is affordable or scarce. Entire economies, livelihoods, and in extreme 

cases, lives hang in the balance of each

ENSO cycle.

Understanding El Niño and La Niña is not only about understanding climate science. It is 

about understanding the deep

interconnection between the ocean, the atmosphere, and human civilization. The Pacific 

may seem distant to someone living in

Delhi, Nairobi, or London — but through the invisible threads of ENSO, it shapes the rain 

falling outside their window, the price

of food on their plate, and the power running through their home.

As climate change accelerates, ENSO events are likely to become more intense, their 



impacts more extreme, and the need to predict

and prepare for them more urgent than ever. The good news is that we have the science, the 

monitoring networks, and the

forecasting tools to anticipate these events — if we choose to act on the knowledge they 

provide.

The next El Niño or La Niña is already forming somewhere in the depths of the Pacific. And 

now, you know exactly what that means.

� Key Takeaways: ENSO (El Niño–Southern Oscillation) is the most important natural climate 

driver after the seasons. El Niño

(warm phase) weakens trade winds and shifts rainfall eastward; La Niña (cool phase) 

strengthens trade winds and amplifies normal

patterns. Both phases have profound impacts on weather, agriculture, economies, and 

ecosystems worldwide. Climate change is making

extreme ENSO events more likely and more severe.

This article is for educational purposes. All content is original and written in simple language 

to make climate science

accessible to everyone.

El Niño La Niña ENSO Pacific Ocean Climate Monsoon Weather Patterns Trade Winds 
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