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1. Introduction to Climatic Regions

Definition of a Climatic Region:
A climatic region is an extensive geographical area with similar climate characteristics, determined
by weather elements like temperature, precipitation, and wind.

Key Points:

e The Earth's climate varies significantly across regions, from severe cold with snowfall to
extreme heat and aridity, or moderate temperatures with humidity.

e Each climatic region has unique flora, fauna, and human lifestyles adapted to its
geographical and climatic features.

e The chapter begins with a personal account of Nikhil Shibu, living in New Brunswick, Canada,
highlighting its cold winters and warm summers.

2. Major Climatic Regions of the World

The world is divided into several major climatic regions based on variations in temperature,
precipitation, and other weather elements. Below is a detailed analysis of each region, including
location, climate, vegetation, and human activities.

2.1 Equatorial Climatic Region

e Location: Extends from 0° to 10° North and South of the Equator (e.g., Amazon Basin, Congo
Basin, parts of Indonesia).

e Climate:
o High temperatures (average ~25-30°C) year-round due to vertical sun rays.
o High rainfall (200—300 cm annually), with daily convectional rainfall in the afternoon.
o High humidity and minimal seasonal variation.
e Vegetation:
o “Evergreen forests (e.g., Amazon rainforest) due to abundant rainfall and heat.
o Dense, multilayered forests with tall trees, lianas, and epiphytes.
e Human Activities:
o Limited large-scale agriculture due to dense forests and poor soil fertility.

o Indigenous tribes (e.g., Pygmies) practice hunting, gathering, and small-scale
farming.

o Logging and deforestation for timber and agriculture are common but
environmentally harmful.

2.2 Monsoon Climatic Region

e Location: Indian subcontinent, Southeast Asia, parts of Northern Australia, and East Asia.
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¢ Climate:

o Seasonal reversal of winds (monsoon winds): sea to land in summer, land to sea in
winter.

o Long, humid summers (25—-35°C) and short, dry winters (15-25°C).

o Rainfall varies from 50 cm to over 1000 cm annually, depending on physiography
and proximity to coasts.

o Low diurnal temperature range in coastal areas, high in interiors.
e Vegetation:
o Monsoon forests (tropical deciduous forests) with evergreen and deciduous trees.

o Vegetation density depends on rainfall; dense forests in high-rainfall areas, sparse in
low-rainfall regions.

e Human Activities:
o Densely populated due to fertile soils and high rainfall.
o Intensive subsistence agriculture (e.g., rice, sugarcane, jute, cotton, tea, coffee).

o Shifting cultivation practiced in some areas (e.g., "Jhum" in India, "Ladang" in
Indonesia).

o Major agricultural region for tropical crops.
2.3 Savanna Climatic Region

e Location: Between 10° and 30° latitudes in both hemispheres (e.g., Africa, Southern Brazil,
Venezuela).

e Climate:

o Distinctwet and dry seasons.

o Warm temperatures year-round (20-30°C).

o 'Rainfall ranges from 50-150 cm annually, mostly during the wet season.
e Vegetation:

o Tropical grasslands with scattered trees and shrubs.

o Known as Savanna (Africa), Campos (Brazil), Llanos (Venezuela).
e Human Activities:

o Pastoralism (cattle and sheep rearing) is common.

o Some areas support agriculture (e.g., maize, millet).

o Wildlife tourism in African savannas (e.g., Serengeti).
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2.4 Hot Deserts

e Location: Western margins of continents between 15° and 30° latitudes (e.g., Sahara,
Kalahari, Atacama, Australian deserts).

e Climate:
o Extremely high temperatures (average ~30°C, up to 58°C in Sahara).
o High diurnal temperature range due to clear skies and low humidity.
o Very low rainfall (<25 cm annually), sometimes no rain for years.
o Dry trade winds cause aridity on western continental margins.

e Vegetation:
o Sparse, adapted to low water (e.g., cacti, shrubs, palms).
o Oases support denser vegetation where water is available.

e Human Activities:
o Sparsely populated due to harsh conditions.
o Indigenous tribes (e.g., Bushmen in Kalahari) practice nomadic herding.
o Agriculture limited to oases; animal husbandry (e.g., camels, goats).

o Mining of minerals (e.g., gold.in Australia, petroleum in Sahara) drives economic
activity.

2.5 Mediterranean Climatic Region

e Location: Around the Mediterranean Sea and other regions between 30° and 45° latitudes
(e.g., Southern Europe, California, Central Chile, Western Australia).

e Climate:
o Dry, warm summers (20-25°C) and mild, wet winters (10-16°C).
o - Winter rainfall (30-75 cm) due to westerlies.
e Vegetation:
o Evergreen trees (e.g., oak, sequoia), conifers (e.g., pine, fir), and shrubs.
o No dense forests due to low rainfall.
e Human Activities:

o Agriculture focused on winter crops, fruits (e.g., citrus), and vineyards (70% of global
citrus exports).

o Cereals and pulses cultivated where possible.

o Economically significant due to tourism and agriculture.
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2.6 Temperate Grasslands

e Location: Interiors of continents between 40° and 50° latitudes (e.g., Prairies in North
America, Steppes in Eurasia, Pampas in Argentina).

e Climate:
o Short, hot summers (up to 30°C) and long, cold winters (2—13°C).
o Moderate rainfall (25—60 cm annually), varying by region.
e Vegetation:
o Treeless grasslands with various grass species.
o Few trees due to low rainfall.
e Human Activities:

o Natural grazing lands, now converted to commercial grain farming (e.g., wheat in
Prairies).

o Mechanized agriculture and animal husbandry dominate.
o Prairies known as the "world’s granary" due to large-scale wheat production.
2.7 Taiga Region

e Location: Northern Hemisphere between 55° and 70° latitudes (e.g., Canada, Siberia,
Scandinavia).

e Climate:
o Short summers (15=20°C) and long, harsh winters (-13°C to -25°C).
o Annual rainfall 50=70.cm, with snowfall in winter.

e Vegetation:
o Sub-Arctic coniferous forests (e.g., pine, fir, spruce).
o -~ Named "Taiga" (Russian for coniferous trees).

e Human Activities:
o Limited agriculture due to cold climate.
o Lumbering (timber industry) and wool production are key economic activities.
o Industrialized lumbering in Canada.

2.8 Tundra Region

e Location: North of the Arctic Circle (e.g., Alaska, Canada, Greenland, Arctic coasts of Europe
and Asia).

¢ Climate:
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o Extremely cold winters (-25°C to -40°C) and cool summers (up to 10°C).
o Low precipitation, mostly snowfall.
e Vegetation:
o Sparse, with short shrubs, mosses, and lichens growing only in summer.
¢ Human Activities:
o Minimal human intervention; semi-nomadic lifestyles (e.g., Eskimos, Lappas).

o Scientific research and exploration for future resource potential.

Table: Summary of Climatic Regions

Climatic Region Location Climate Vegetation Human Activities
High temp (~25-30°C), . .
Evergree Hunting, gath ,
Equatorial 0°-10° N/S high rainfall (200-300 f:fe ie n Iouni:’g gathering
c¢m), humid geing
Indian Humid summers (25— Tropical Intensive agriculture
Monsoon subcontinent, SE 35°C), dry winters (15— deciduous (rice, tea), shifting
Asia 25°C), 50-1000 cm rain  forests cultivation
Wet/dry seasons, 20— Tropical Pastoralism,
Savanna 10°-30° N/S
v / 30°C, 50-150 cm rain grasslands agriculture, tourism

15°-30° N/S,

High temp (~30°C, up to  Cacti, shrubs,

Nomadic herding,

Hot Deserts mining (gold,
western margins '58°C), <25 cm rain oases gle
petroleum)
Dry summers (20-25°C), Evergreen Fruit cultivation
Mediterranean 30°-45° N/S wet winters (10-16°C), & . J
. trees, shrubs vineyards, tourism
30-75 cm rain
Temperatd Hot summers, cold Commercial grain
P 40°-50° N/S winters (2—13°C), 25-60 Grasslands farming (wheat),
Grasslands . .
cm rain animal husbandry
Short summers (15—
20°C), long winters (-13°C Coniferous Lumbering, wool
Taiga 55°~70° N ), long ( ) 8
to -25°C), 50-70 cm forests industry
rain/snow
Cold winters (-25°C to -
Shrubs, Semi-nomadic life,
Tundra Arctic Circle 40°C), cool summers L
mosses scientific research
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3. Comparison: New Brunswick (Nikhil’s Location) vs. Kerala (Monsoon Region)

Nikhil’s account describes the climate of New Brunswick, Canada, which resembles the Taiga or
Temperate Grassland region, with cold winters and warm summers. Below is a comparison with
Kerala, part of the Monsoon Climatic Region.

3.1 Temperature
¢ New Brunswick:
o Winter (mid-September to April): Average -20°C, can drop to -35°C.
o Summer (May to August): Up to 30°C, hot and humid.

o High seasonal variation.

o Summer (March to May): 25-35°C, humid.
o Winter (December to February): 20-28°C, mild.
o Low seasonal and diurnal variation due to coastal location.

e Comparison: New Brunswick experiences extreme temperature swings, while Kerala has a
more stable, warm climate year-round.

3.2 Precipitation
e New Brunswick:
o Heavy snowfall in winter (40-50 cm accumulation).
o Rainin summer, contributing to humidity.
e Kerala:
o High rainfall (200—300 cm annually), mostly during monsoon (June—September).
o - Minimal snowfall (none, as it’s tropical).

e Comparison: New Brunswick has snowfall as its primary winter precipitation, while Kerala
receives heavy monsoon rains.

3.3 Wind
e New Brunswick:
o Cold, harsh winds in winter make conditions severe.
o No specific mention of summer winds.
e Kerala:

o Monsoon winds (sea to land in summer, land to sea in winter) drive rainfall.
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o Coastal breezes moderate temperature.

e Comparison: New Brunswick’s winter winds are extreme, while Kerala’s winds are seasonal
and tied to the monsoon cycle.

Conclusion: New Brunswick’s climate is colder, with significant seasonal changes, snowfall, and
harsh winds, resembling a Taiga or Temperate region. Kerala’s monsoon climate is warm, humid, and
rainfall-dominated, with minimal temperature variation.

4. Climate Change

Definition: Climate change is a long-term shift in weather patterns and temperatures caused by
human activity or natural variability, affecting ecosystems globally.

4.1 Causes of Climate Change
e Natural Causes (uncontrollable):
o Volcanic eruptions (release ash and gases).
o Ocean currents (e.g., El Nifio, La Nifia).
o Cyclic climate changes (e.g., Ice Ages, interglacial periods).
¢ Anthropogenic Causes (human-induced):
o Deforestation (reduces carbon sinks).
o Oil mining and fossil fuel burning (increases greenhouse gases).
o Industrialization (emits CO,, nitrous oxide).
o Urbanization and land-use changes.
o Solid waste and industrial effluents.
4.2 Effects of Climate Change
e Global Impacts:
o - Sealevel rise: 10-20 mm per year (IPCC 2023).

o Polarice cap shrinkage: From 7.5 million km? (1978) to 3.74 million km? (2019)
(NASA 2020).

o Global temperature rise: 1.1°C increase from 1850-1900 to 2011-2020 (IPCC 2023).

o Monsoon pattern shifts: From prolonged rains to torrential short bursts (IPCC 1985—
2019).

o Desertification: 135 million people at risk of displacement (UNCCD).
e Regional Impacts:

o Himalayas (Nepal): Glaciers melting at 12—20 m per year.
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o Maldives: Risk of submersion with a 2.5 m sea level rise.
o Destabilization of climatic regions, affecting flora, fauna, and human livelihoods.
4.3 Greenhouse Effect and Global Warming

¢ Greenhouse Effect: Greenhouse gases (e.g., CO,, nitrous oxide) trap solar energy, warming
the atmosphere.

¢ Global Warming: Excess greenhouse gases from human activities (e.g., burning fossil fuels,
industrial emissions) intensify the greenhouse effect, raising global temperatures.

e Consequences: Accelerated climate change, ecosystem disruption, and extreme weather
events.

4.4 International Initiatives to Combat Climate Change

Initiative Year Place Interventions

World Meteorological

L 1950 Geneva Organizes climate conferences
Organisation
Stockholm Conference 1972 Stockholm  Environmental conservation and development
. Rio de .
Earth Summit 1992 . UN Agenda 21 for sustainable development
Janeiro
Montreal Protocol 1987 Montreal Reduces ozone-depleting substances
Kyoto Protocol 1997 Kyoto Reduces greenhouse gas emissions

Limits global warming, supports climate

Paris Agreement 2015 Paris .
adaptation

Promotes green development and climate

G20 Summit 2023 New Delhi .
finance

4.5 Strategies to Mitigate Climate Change
e Promote energy efficiency (e.g., LED lighting, energy-saving appliances).
e . Protect and restore forests (carbon sinks).
e Adopt cleaner technologies (e.g., electric vehicles, carbon capture).
e Encourage non-conventional energy (e.g., solar, wind).

e Sustainable resource use in industries and urban planning.
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5. Extended Activities for Exam Preparation
1. Compare Climatic Regions:

o Collect data on climate, vegetation, and human activities for two regions (e.g.,
Monsoon vs. Mediterranean).

o Prepare a comparative note highlighting similarities and differences.
2. Indigenous Climate Knowledge:
o Interview senior citizens about local climate changes over decades.
o Sample questionnaire:
= What was the rainfall pattern 30-40 years ago?
= Have temperatures changed noticeably?
= Are there changes in crop yields or local vegetation?

o Summarize findings in a timeline or chart.

6. Key Questions for Exams
1. Define a climatic region and list the major climatic regions of the world.
2. Compare the characteristics of the Monsoon and Taiga climatic regions.
3. Explain the causes and effects of climate change with examples.
4. Describe the role of greenhouse gases in global warming.
5. Discuss international initiatives to combat climate change.

6. Analyze the climate of New Brunswick and Kerala based on temperature, precipitation, and
wind.
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