1. La Nina - Geography

Experts forecast that the developing La Nifia phase of the El Nifio—Southern Oscillation (ENSO)
could bring a colder-than-usual winter to India. This phenomenon, known for its global climatic impacts,
affects rainfall, temperature, and agricultural patterns across continents, including South Asia.
Understanding La Nifa
Definition - La Nifia refers to the periodic cooling of sea surface temperatures in the central and eastern
equatorial Pacific Ocean.

Counterpart of El Nifio - While El Nifio causes warming of Pacific waters, La Nifia represents the cooling
phase of the ENSO cycle.

Effect on the Atmosphere - The cooler waters modify atmospheric circulation patterns, altering mon-
soon systems, jet streams, and storm tracks globally.

How La Nifna Forms

ENSO Cycle - The El Nino—Southern Oscillation includes three phases — El Nifio (warm phase), La Nifia
(cool phase), and Neutral.

Trade Winds Intensification - During La Nifg, the easterly trade winds become stronger, pushing warm
surface waters westward toward Indonesia and Australia.

Upwelling Process - This movement causes cold, nutrient-rich water from the deep ocean to rise along
the South American coast, cooling the eastern Pacific.

Global Temperature Gradient - The resulting east—west temperature contrast strengthens tropical
convection over the western Pacific and influences global wind circulation patterns.

Global Climatic Impacts of La Nifia

North America - Brings colder, wetter winters to northern regions (U.S. and Canada) and drier condi-
tions in the southern parts.

South America - The western coast (Peru, Ecuador) experiences reduced rainfall and drought-like con-
ditions.

Australia & Southeast Asia - Witness above-normal rainfall, often leading to flooding and tropical
storms.

Africa - Can cause floods in eastern Africa and droughts in southern Africa.

La Nifa’s Impact on India

Temperature Effects - Strengthened northwesterly winds bring cold air masses from Central Asiq, re-
sulting in colder winters, especially in North India and Himalayan regions. Regions like Jammu & Kashmir,
Himachal Pradesh, and Uttarakhand may experience increased snowfall. Northern plains such as Punjab,
Haryana, Uttar Pradesh, and Bihar are likely to face more cold wave events.

Rainfall Impacts - Generally associated with above-normal monsoon rainfall over India, benefiting agri-
culture in rainfed regions. During winter, northeast monsoon (over Tamil Nadu and coastal Andhra Pra-
desh) may bring slightly above-average rainfall.

Agricultural Implications - Adequate monsoon rainfall during La Nifia phases enhances kharif crop
yields, particularly in rice, sugarcane, and pulses. However, excessive winter cold may harm rabi crops
like wheat and mustard if frost conditions intensify.

Energy and Health Impacts - Higher heating energy demand in northern states. Public health concerns
like hypothermia and respiratory illnesses increase during prolonged cold waves.

Scientific and Policy Relevance - La Nifia events are closely monitored by the India Meteorological De-
partment (IMD) using oceanic indices such as Nifio 3.4 region temperature anomalies. Accurate fore-
casting helps in disaster preparedness, agricultural planning, and energy management. Understanding
ENSO variability is vital for achieving climate-resilient development goals in India.
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