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Discussion Overview

AFocus on optimizing our approach for scoring high in Geography.

A Clear understanding of concepts.

ADevelop a strategic way to answering questions effectively.

Aldentify and revisit the repeated themes
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WORLD CLIMATE



THE HOT, WET, EQUATORIAL CLIMATE




Q) "Each day iIs more or less the same, the morning Is clear
and bright with a seabreeze; asthe Sun climbs high in the
sky, heat mounts up, dark clouds form, then rain comes
with thunder and lightning . But rain iIs soon over." Which
of the following reqions iIs described in the above passage?

(2015

a) Savannah

b) Equatorial

c) Monsoon

d) Mediterranean
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The Hot, Wet, Equatorial Climate
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Outstanding Feature: Uniformity in
Temperature throughout the year -
mean monthly temperatures are always
around 27° C with very little variation .

No Winter

Cloudiness and Heavy Precipitation -
moderates the daily temperatures

5 degree and 10 degree north and south
of equator
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4) Land and Sea Breeze -
equable climate

5) Diurnal Range  of
temperature is small and sois
annual range




6) Precipitation is heavy - Annual
averageis always above 150cm. In
some regions the annual average
may be ashigh as25006 300cm.

7) Well distributed throughout the
year - No Month without rain
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hot, wet equatorial regions
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11) Relative humidity & high (over 80 percent)

12) Periods of Max rainfall & April and October
- Shortly after equinox

13) Least Rainfall @ After June and Dec solstice




14) High Temperature + High
Rainfall & luxuriant vegetation
0 Rainforests

15) Amazon Lowlands d Dense
Forestd Selvas

16) Growing season all year
around- seeding , flowering
fruiting and decaying & no
seasonal pattern




17) Distinct layer arrangement - Stratifictaion thick canopy
- Multiple species

18) Tropical hardwood+ Climbing plants + epiphytes
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Q) "Each day iIs more or less the same, the morning Is clear
and bright with a seabreeze; asthe Sun climbs high in the
sky, heat mounts up, dark clouds form, then rain comes
with thunder and lightning . But rain iIs soon over." Which
of the following reqions iIs described in the above passage?

(2015

a) Savannah

b) Equatorial

c) Monsoon

d) Mediterranean




AWet equatorial climate, is characterized by consistently
high temperatures with plentiful precipitation on most
afternoons., heavy cloud cover, and high humidity , with
very little annual temperature variation .




Q)Which of the following IS/are unique
characteristic/characteristics of Equatorial Forests?(2013

1) Presenceof tall, closely set trees with crowns forming a
continuous canopy.

2) Co-existenceof alarge number of species

3) Presenceof numerous varieties of epiphytes.

Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3 only

c) 1and 3 only

d)1,2and 3




Q)Which of the following IS/are unique
characteristic/characteristics of equatorial forests? (2013

1) Presenceof tall, closely set trees with crowns forming a
continuous canopy.

2) Coexistenceof alarge number of species
3) Presenceof numerous varieties of epiphytes.

Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3 only

c) 1and 3 only

d) 1, 2and 3



AEquatorial Forest

AThe rainforest biome is typically found between the
Tropics of Cancerand Capricorn.

AThe equatorial  rainforest  supports the greatest
biodiversity (number and types of living organisms in an
area)on Earth. This is the result of abundant moisture and
sunlight .

AHigh temperature and abundant rainfall support a
luxuriant tropical rain forest.

AFrom the air, the tropical rain forest appears like a thick
canopy of foliage , broken only where it is crossedby large
rivers or cleared for cultivation .

AAIl plants struggle upwards (most ephiphytes) for
sunlight resulting in a peculiar layer arrangement.







Q. Consider the following statements: (2023
Statement-|:

The soll in tropical rainforests is rich in nutrients.
Statement-I| :

The high temperature and moisture of tropical rain forests cause
dead organic matter in the soil to decomposequickly .

Which one of the following is correct in respect of the above
statements?

a) Both Statementl| and Statementll are correct and Statement
Il is the correct explanation for Statement|

b) Both Statement| and StatementlIl are correct and Statement
Il is not the correct explanation for Statement|

c) Statementl is correct but Statementll is incorrect
d) Statementl is incorrect but Statementll is correct
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ANote - high temperature and moisture of tropical rain forests
cause dead organic matter in the soil to decompose quickly o
recycling nutrients back to the ecosystem.

ATropical rainforest soils are often deep but not particularly
fertile .

AThis is partly due to the fact that huge amounts of some
mineral nutrients are tied up Inside the vegetation rather
than being free in the soil at any given time 0 soil is itself
poor In nutrients because they do not stay in soil long
enough to accumulate .
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Q.) 0 L eldtdér decomposes faster than in any other biome
and as a result the soil surface I1s often almost bare. Apart

from trees, the vegetation I1s largely composed of plant

forms that reach up Into the canopy vicariously, by

climbing the trees or growing as epiphytes, rooted on the

upper branches of trees.d6 This is the most likely

description of (2021
a) coniferous forest

b) dry deciduous forest
c) mangrove forest

d) tropical rain forest
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AThe hot and humid conditions make theserainforests an ideal
environment for bacteria and other microorganisms , they
quickly decompose matter on the forest floor. In other
biomes, such as the deciduous forest, the decomposition of
leaf litter adds nutrients to the soil. But in the tropical
rainforest, plants grow so fast that they rapidly consume the
nutrients from the decomposed leaf litter . As a result, most
of the nutrients are contained in the trees and other plants
rather than in the soil.

A Epiphyte s - these are plants which live on the branches of
trees high up in the canopy. They get their nutrients from the
air and water, not from the soil.
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UPSC 2024
Q. Consider the following description:
1. Annual and daily range of temperatures is low.

2. Precipitation occurs throughout the year.

3. Precipitation varies between 50 cm 6 250 cm.
What is this type of climate?

(a) Equatorial climate

(b) China type climate

(¢) Humid subtropical climate

(d) Marine West coast climate
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Warm Temperate (Mid -Latitude) Climates -C

A Marine West Coast Climate (Cfb)

AMarine west coast climate is located poleward from the
Mediterranean climate on the west coastof the continents .

AThe main areasare: Northwestern Europe, west coast of North
America, north of California, southern Chile, southeastern
Australia and New Zealand.

ADue to marine influence, the temperature is moderate and in
winter, it is warmer than for its latitude .

A The mean temperature in summer months ranges from 15°-20°C
and In winter 4°-10°C. The annual and daily ranges of
temperature are small. Precipitation occurs throughout the year.

A Precipitation varies greatly from 50-250cm
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THE TROPICAL MONSOON AND

TROPICAL MARINE CLIMATE




Q) The seasonal reversal of winds is the typical

characteristic of (2014

a) Equatorial climate

b) Mediterranean climate
c) Monsoon climate

d) All of the above climates
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ASeasonalreversal of wind direction takes place over the
Indian subcontinent because in winter there i1s a high -
pressure area in the north of the Himalayas & there is a
low -pressure area over the oceanto the south. So cold and
dry winds blow from the Himalayan reqion towards the

ocean.

A In summer due to high temperatures, a low -pressure area
develops over Interior Asia as well as over
northwestern India. This causesa complete reversal of the
direction of the wind during summer and the rise of

the Southwest monsoon.
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The Tropical Monsoon and Tropical Marine Climate
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Sun Overhead Tropic of Cancer and Capricorn

September 22-23

Autumnal Equinox

June 20-22

Summer Solstice

December 21-22
Winter Solstice

March 20-21

Vernal Equinox



What happens in Summer?

: Tropical monsoon
Tropical marine

Y




What happens in Winter?

: Tropical monsoon
Tropical marine

Y




Summer Conditions o South East and South West monsoon
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Winter Conditions 0 North East Monsoon and North West
Monsoon
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V975 Tropical monsoon
Tropical marine




The Tropical Marine Climate

' Tropical marine

Eastern Coastd Trade
Winds

Convectional Rainfall

Orographic Rainfall

Without distinct Dry
Period

Favourable to Tropical
Cyclones and Hurricanes.



Q) The seasonal reversal of winds is the typical

characteristic of

a) Equatorial climate

b) Mediterranean climate
c) Monsoon climate

d) All of the above climates
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THE SAVANNA OR SUDAN CLIMATE




Q) Which one of the following Is the characteristic
climate of the Tropical Savannah Reqgion? (2012

a) Rainfall throughout the year
b) Rainfall in winter only
c) An extremely short dry season

d) A definite dry and wet season
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It lies In both the hemispheres




Alternate Hot and Cool Season - Sun Overhead between Tropic of

Cancer and Capricorn

23.5°
N

Septeber 22-23

Autumnal Equinox

December 21-22
Winter Solstice

June 20-22

Summer Solstice

March 20-21

Vernal Equinox



Alternate - Hot + Rainy [Trade Winds Strong during
Summer] and Cool + Dry Season




Tropical Savannah Reqgion :

ASavannas grow in tropical regions 8° to 20° from the
Equator.

A Conditions are warm to hot in all seasons.

A Mean annual precipitation is generally 80 to 150 cm .

AAlternating Dry and Wet Season _ -
AMean monthly temperatures are about 10 to 20°C in the

dry season and 20 to 30°C in the wet séason

AThe dry season is typically longer than the wet season.




Q) Which one of the following Is the characteristic

climate of the Tropical Savannah Reqgion? (2012

a) Rainfall throughout the year
b) Rainfall in winter only
c) An extremely short dry season

d) A definite dry and wet season
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THE TEMPERATE CONTINENTAL OR

STEPPE CLIMATE




Q) 0 Cl 1 maadxteeme, rainfall is scanty and the people
used to be nomadic herders.6 The above statement best
describes which of the following regions? (2013

a) African Savannah

b) Central Asian Steppe
c) North American Prairie
d) Siberian Tundra
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A Steppe'sclimate is continental with extremes of temp.
ARainfall is expectedto be light .

AThe mid-latitude (Central Asian) grassland were once
home to pastoral nomads like Kirgiz, Kazakh and
Kalmuks , Mongols .




Q) 0 Cl 1 maadxteeme, rainfall is scanty and the people
used to be nomadic herders.6 The above statement best
describes which of the following reqgions?

a) African Savannah

b) Central Asian Steppe
c) North American Prairie
d) Siberian Tundra




The Temperate Continental or Steppe Climate
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Northern Hemisphere

A Interior of Continents

A Extensive Grasslands

A Entirely Continental

A Annual Range of Temperature

A Remote from Maritime Influence
A Practically Treeless

A Extreme temperature

A Certain Snow covered regions

A Snow eater 8 Orographic Rainfall



Southern Hemisphere

A Narrowness of Temperate
portions

A Restricted in Area
A Less continental
A Maritime Influence
A Mild Winters

A Rainfall due to Ocean
Currents
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THE HOT DESERT AND MID o0 LATITUDE

DESERT CLIMATE




Q. What could be the main reason/reasons of the formation

of African and Eurasian desert belt? (2011])
1. It islocated in the sub-tropical high pressure cells.
2. It is under the influence of warm oceancurrents.

Which of the statements given above is/are correct in this
context?

a) lonly

b) 2only

c) Bothland 2
d) Neither 1 nor 2
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AThe main reason for the formation of African and Eurasian desert
belt is that it is located in the subtropical high pressure cells.

A 1t is under the influence of cold currents, which leads to higher
aridity.
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Q. What could be the main reason/reasons of the formation

of African and Eurasian desert belt?
1. It islocated in the sub-tropical high pressure cells.
2. It is under the influence of warm oceancurrents.

Which of the statements given above is/are correct in this
context?

a) lonly

b) 2only

c) Bothland 2
d) Neither 1 nor 2




AThe main reason for the formation of African and
Eurasian desert belt is thatit is located in the
subtropical high pressure cells.

A It is under the influence of cold currents, which leads

to higher aridity.




Q) Which of the following leaf modifications occurs/occur
In desert areasto Iinhibit water loss? (2018

1) Hard and waxy leaves

2) Tiny leavesor no leaves

3) Thorns instead of leaves

Select the correct answer using the codesgiven below :
a) 1and 2 only

b) 2 only

c) 1and 3 only

d)1,2and 3
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Select the correct answer using the codesgiven below :
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b) 2 only

c) 1and 3 only

d)1,2and 3




AWax coatings on leaves prevent water loss through

evaporation .
AlLeavesare also smaller on desert plants .
AMany plants in the desert conserve water by not having

any leaves at all .
AMany cacti have spines in place of leaves, which conduct

photosynthesis , small structures also reflect light , further
reducing water loss, cacti will grow temporary root

systems and absorb water.
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c) 1and 3 only
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Solar Radiation, Heat
Balance and Temperature



Terresirial Radiation

The insolation received by the earth is in short
waves forms and heats up its surface. The

earth after being heated itself becomes a
radiating body and it radiates energy to the
atmosphere in long wave form. This energy
heats up the atmosphere from below. This
process is known as terrestrial radiation.

The long wave radiation is absorbed by
the atmospheric gases particularly by carbon
dioxide and the other green house gases. Thus,
the atmosphere is indirectly heated by the
earth’s radiation.

The atmosphere in turn radiates and
transmits heat to the space. Finally the amount
of heat received from the sun is returned to
space, thereby maintaining constant temperature
at the earth’s surface and in the atmosphere.



Q. The increasing amount of carbon dioxide In the air Is
slowly raising the temperature of the atmosphere, because
It absorbs (2012

a) The water vapour of the air and retains its heat.
b) The ultraviolet part of the solar radiation .

c) All the solar radiations.

d) Theinfrared part of the solar radiation .




Q. The increasing amount of carbon dioxide In the air Is
slowly raising the temperature of the atmosphere, because
It absorbs(2012

a) The water vapour of the air and retains its heat.
b) The ultraviolet part of the solar radiation .

c) All the solar radiations.

d) The infrared part of the solar radiation .




Q. With reference to the Earth's atmosphere, which one of the

following statements Is correct?(2023)

a) The total amount of insolation received at the equator is
roughly about 10times of that received at the poles.

b) Infrared rays constitute roughly two -thirds of insolation.

c) Infrared waves are largely absorbed by water vapour that is
concentrated in the lower atmosphere.

d) Infrared waves are a part of visible spectrum of
electromagnetic waves of solar radiation .



Q. With reference to the Earth's atmosphere, which one of the following

statements is correct?

a) The total amount of insolation received at the equator is roughly
about 10times of that received at the poles.

b) Infrared rays constitute roughly two -thirds of insolation.

c) Infrared waves are largely absorbed by water vapour that is
concentrated in the lower atmosphere.

d) Infrared waves are a part of visible spectrum of electromagnetic
waves of solar radiation .



AWater vapor is the most abundant greenhouse gas in the Earth's
atmosphere, and it has strong absorption properties in the infrared
portion of the electromagnetic spectrum. As infrared radiation
passesthrough the atmosphere, water vapor molecules can absorb
and re-emit a significant portion of the longwave radiation 0o
option ¢




Q) Normally, the temperature decreaseswith the increase
In height from the E a r tstrface, because (2012

1. The atmosphere can be heated upwards only from the
E ar tsirface

2. There is more moisture in the upper atmosphere.

3. The air is lessdensein the upper atmosphere.

Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3 only

c) 1and 3 only

d)1,2and 3



Q) Normally, the temperature decreaseswith the increase
In height from the E a r tstrface, because (2012

1. The atmosphere can be heated upwards only from the
E ar tsirface.

2. There Is more moisture In the upper atmosphere.

3. The air is lessdensein the upper atmosphere.

Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3 only

c) 1and 3only

d)1,2and 3



AGiveaway : Statement 2

A Sincethe atmosphere is warmed from the ground up, and
since the air is at its most dense near the surface of the
earth, the air near the surface is going to be able to retain
much more heat than the air at higher elevations due to
the increased amounts of air molecules; higher elevations

have fewer air molecules and consequently can't retain as
much heat.

AWater vapour decreasesrapidly with Altitude




Q) Normally, the temperature decreaseswith the increase
In height from the E a r tstrface, because (2012

1. The atmosphere can be heated upwards only from the
E ar tsirface.

2. There Is more moisture In the upper atmosphere.

3. The air is lessdensein the upper atmosphere.

Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3 only

c) 1and 3only

d)1,2and 3



UPSC 2024
Q. Consider the following statements:

Statement-l: The atmosphere is heated more by incoming
solar radiation than by terrestrial radiation .

Statement-Il : Carbon dioxide and other greenhouse gasesin
the atmosphere are good absorbersof long wave radiation .

Which one of the following is correct in respect of the
above statements?

A. Both Statementl and Statementll are correct and
Statementll explains Statement|

B. Both Statementl and Statementll are correct, but
StatementIl doesnot explain Statement|

C. Statementl is correct, but Statementll iIs incorrect
D. Statementl is incorrect, but Statementll is correct



Q. Consider the following statements:

Statement-l: The atmosphere is heated more by incoming
solar radiation than by terrestrial radiation .

Statement-Il : Carbon dioxide and other greenhouse gasesin
the atmosphere are good absorbersof long wave radiation .

Which one of the following is correct in respect of the
above statements?

A. Both Statementl and Statementll are correct and
StatementIl explains Statement|

B. Both Statementl and Statementll are correct, but
StatementIl doesnot explain Statement|

C. Statementl is correct, but Statementll Is incorrect
D. Statement-l Is incorrect, but Statement-Il IS correct



ATerrestrial Radiation : The insolation received by the earth is
In short waves forms and heats up its surface. The earth after
being heated itself becomes a radiating body and it radiates
energy to the atmosphere in long wave form. This energy
heatsup the atmosphere from below. This processis known as
terrestrial radiation .

AThe long wave radiation is absorbed by the atmospheric

gases particularly by carbon dioxide and the other green
house gases

AThus, the atmosphere is indirectly heated by the ear t hd s
radiation .

AThe atmosphere in turn radiates and transmits heat to the
space Finally the amount of heat received from the sun is
returned to space, thereby maintaining constant temperature
atthe e a r tsurfaceand in the atmosphere
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Q. Consider the following statements

1. Without the atmosphere, temperature would be well
below freezing point everywhere on the Earth's
surface.

2. Heat absorbed and trapped by the atmosphere
maintains our planet's averagetemperature.

3. Atmosphere's gases, like carbon dioxide, are
particularly good at absorbing and trapping radiation .

Which of the statements given above are correct?
A. land 3only

B. 1and 2only

C. 1,2and 3only

D. 2and 3only.
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1. Without the atmosphere, temperature would be well

below freezing point everywhere on the Earth's
surface.

2. Heat absorbed and trapped by the atmosphere
maintains our planet's averagetemperature.

3. Atmosphere's gases, like carbon dioxide, are
particularly good at absorbing and trapping radiation .

Which of the statements given above are correct?
A. land 3only

B. 1and 2only

C. 1,2and 3only
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Terresirial Radiation

The insolation received by the earth is in short
waves forms and heats up its surface. The

carth after being heated itsell becomes a
radiating body and it radiates energy to the
atmosphere in long wave form. This energy
heats up the atmosphere from below. This
process is known as terresirial radiation.

The long wave radiation is absorbed by
the atmospheric gases particularly by carbon
dioxide and the other green house gases, Thus,
the atmosphere is indirectly heated by the
earth's radiation.

The atmosphere in turn radiates and
transmits heat to the space. Finally the amount
of heat received from the sun is returned to
space, thereby maintaining constant temperature
at the earth’s surface and in the atmosphere.
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Q) The annual range of temperature in the interior of the
continents iIs high as compared to coastal areas. What is/are
the reason/reasons?(2013

1) Thermal difference between land and water

2) Variation in altitude between continents and oceans
3) Presenceof strong winds in the interior

4) Heavy rains in the interior ascompared to coasts
Select the correct answer using the codesgiven below :
a) 1 only

b) 1and 2 only

c) 2and 3 only

d1,2 3and 4




Q) The annual range of temperature in the interior of the
continents iIs high as compared to coastal areas. What is/are
the reason/reasons?(2013

1) Thermal difference between land and water
2) Variation in altitude between continents and oceans
3) Presenceof strong winds in the interior

4) Heavy rains in the interior as compared to coasts o start
from this

Select the correct answer using the codesgiven below :
a) 1 only

b) 1and 2 only

c) 2and 3 only

d1,2 3and 4




AAreas in the interior of India are far away from the
moderating Iinfluence of the sea Suchareashave extremes
of climate.

AThere may or may not be much difference between the
altitudes of land and ocean

AWinds do not contribute enough to the variations in
temperature.

A Coastal region receive more rainfall .
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the reason/reasons? (2013

1) Thermal difference between land and water

2) Variation in altitude between continents and oceans
3) Presenceof strong winds in the interior
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Select the correct answer using the codesgiven below :
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Q. Consider the following statements (2023)
Statement-|:

The temperature contrast between continents and Oceansis
greater during summer than in winter .

Statement-I|
The specific heat of water is more than that of land surface.

Which one of the following is correct in respect of the above
statements?

a) Both Statementl and Statementll are correct and
StatementIl is the correct explanation for Statement-|

b) Both Statementl and Statementll are correct and
Statementll is not the correct explanation for Statement|

c) Statementl is Correct but Statementll is incorrect

d) Statement1isincorrect but StatementIl is correct



Q. Consider the following statements

Statement-I;

The temperature contrast between continents and Oceans is
greater during summer than in winter .

Statement-I|
The specific heat of water is more than that of land surface.

Which one of the following is correct in respect of the above
statements?

a) Both Statementl| and Statementll are correct and Statement-
Il is the correct explanation for StatementI

b) Both Statement| and Statement1l are correct and Statement
Il is not the correct explanation for Statement-I

c) Statementlis Correct but Statementll is incorrect

d) Statement-1is incorrect but Statement-Il is correct



AThe specific heat capacity of water is much greater than the
land - more heat is required to raise the temperature of one
gram of water by 1 degreethan one gram of land.

ADuring winter land cools down faster and to a large extent
compared to Oceans leading to significant temperature
differe nce.
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Q. Which of the following is/are correct inference/inferences
from isothermal maps in the month of January?

1. The isotherms deviate to the north over the ocean and to the
south over the continent.

2. The presence of cold ocean currents, Gulf Stream and North
Atlantic Drift make the North Atlantic Ocean colder and the
Isotherms bend towards the north.

Select the answer using the code given below:
(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2
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Figure 8.4 (a) : The distribution of surface air temperature in the month of January



Aln January the isotherms deviate to the north over
the ocean and to the south over the continent . This
can be seenon the North Atlantic Ocean

AThe presenceof warm ocean currents, Gulf Stream
and North Atlantic drift, make the Northern
Atlantic Ocean warmer and the isotherms bend
towards the north.

AOver the land the temperature decreases sharply
and the isotherms bend towards south in Europe.
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Consider the following statements:

Statement I: In January, in the Northern Hemisphere, the isotherms
bend equatorward while crossing the landmasses,and poleward while
crossing the oceans

Statement |l : In January, the air over the oceansis warmer than that
over the landmassesin the Northern Hemisphere.

Which one of the following is correct in respect of the above
statements?

A. Both Statement | and Statement |l are correct and Statement Il
explains Statementl|

B. Both Statement| and Statementll are correct but Statement |l does
not explain Statement|

C. Statementl is correct but Statementll I1s not correct

D. Statementl is not correct but Statementll is correct
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Figure 8.4 (a) : The distribution of surface air temperature in the month of January




shown on the map with the help of isotherms.
The Isotherms are lines joining places having
equal temperature. Figure 8.4 (a) and (b) show
the distribution of surface air temperature in
the month of January and July.

In general the effect of the latitude on
temperature is well pronounced on the map.
as the isotherms are generally parallel to the
latitude. The deviation from this general
trend is more pronounced in January than
in July, especially in the northern
hemisphere. In the northern hemisphere the
land surface area is much larger than in the
southern hemisphere. Hence, the effects of
land mass and the ocean currents are well
pronounced. In January the isotherms
deviate to the north over the ocean and to
the south over the continent. This can be seen
on the North Atlantic Ocean. The presence
of warm ocean currents. Gulf Stream and
North Atlantic drift. make the Northern
Atlantic Ocean warmer and the isotherms

bend towards the north. Over the land the
temperature decreases sharply and the
isotherms bend towards south in Europe.

It is much pronounced in the Siberian
plain. The mean January temperature along
60 E longitude is minus 20 C both at 80 N
and 50 N latitudes. The mean monthly
temperature for January is over 27 C, in
equatorial oceans over 24 C in the tropics
and 2 C - 0 C in the middle latitudes
and -18 C to -48 C in the Eurasian
continental interior.

The effect of the ocean is well pronounced
in the southern hemisphere. Here the isotherms
are more or less parallel to the latitudes and
the variation in temperature is more gradual
than in the northern hemisphere. The isotherm
of 20 C, 10 C, and O C runs parallel to 35
S, 45 S and 60 S latitudes respectively.

In July the isotherms generally run
parallel to the latitude. The equatorial oceans
record warmer temperature, more than 27 C.
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Interior of the Earth 0
Earthquakes, Volcanism
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Q. Consider the following:
1. Pyroclastic debris

2. Ash and dust

3. Nitrogen compounds
4. Sulphur compounds
How many of the above are products of volcanic eruptions?
(a) Only one

(b) Only two

(c) Only three

(d) All four
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Q. Consider the following:
1. Pyroclastic debris

2. Ash and dust

3. Nitrogen compounds
4. Sulphur compounds
How many of the above are products of volcanic eruptions?
(a) Only one

(b) Only two

(c) Only three

(d) All four




AThe material in the upper mantle portion is called
magma. Once it starts moving towards the crust or it
reachesthe surface, it is referred to aslava.

A The material that reaches the ground includes lava
flows, pyroclastic debris, volcanic bombs, ash and
dust and gasessuch as nitrogen compounds, sulphur
compounds and minor amounts of chlorene, hydrogen

and argon.




Q. Consider the following statements: (2023)

1. In a seismograph, P waves are recorded earlier than S
waves.

2. In P waves, the individual particles vibrate to and fro Iin
the direction of wave propagation whereasin Swaves, the
particles vibrate up and down at right angles to the
direction of wave propagation.

Which of the statements given above is/are correct?
a) lonly

b) 2only
c) Bothland?2
d) Neither 1 nor 2
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1. In aseismograph, P waves are recorded earlier than Swaves.

2. In P waves, the individual particles vibrate to and fro in the direction
of wave propagation whereasin Swaves, the particles vibrate up and
down atright anglesto the direction of wave propagation.

Which of the statements given above is/are correct?
a) lonly
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c) Both 1and 2
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There are two types of body waves. They
are called P and S-waves. P-waves move [aster
and are the first to arrive at the surface. These
are also called ‘primary waves’. The P-waves
are similar to sound waves. They travel
through gaseous, liquid and solid materials.
S-waves arrive at the surface with some time
lag. These are called secondary waves. An
important fact about S-waves is that they can
travel only through solid materials. This
characteristic of the S-waves is quite
important. It has helped scientists to
understand the structure of the interior of the
earth. Reflection causes waves to rebound
whereas refraction makes waves move in
different directions. The variations in the
direction of waves are inferred with the help of
their record on seismograph. The surface
waves are the last to report on seismograph.
These waves are more destructive. They cause
displacement of rocks, and hence, the collapse
of structures occurs.



Propagation of Earthquake Waves

Different types of earthquake waves travel in
different manners. As they move or propagate,
they cause vibration in the body of the rocks
through which they pass. P-waves vibrate
parallel to the direction of the wave. This exerts
pressure on the material in the direction of the

propagation. As a result, it creates density
differences in the material leading to stretching
and squeezing of the material. Other three
waves vibrate perpendicular to the direction of
propagation. The direction of vibrations of
S-waves is perpendicular to the wave direction
in the vertical plane. Hence, they create troughs
and crests in the material through which they
pass. Surface waves are considered to be the
most damaging waves.



AP-waves vibrate parallel to the direction of the wave -exerts
pressure - creates density differences - stretching and
sqgueezing of the material.

AThe direction of vibrations of S-waves is perpendicular to
the wave direction in - create troughs and crests in the
material.
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Why do P -waves travel faster than S -waves?

A P-waves are about 1.7 times faster than the S-waves.

A P-waves are compression waves that apply a force in the direction
of propagation and hence transmit their energy quite easily
through the medium and thus travel quickly .

A On the other hand, S-waves are transverse waves or shear waves
(motion of the medium is perpendicular to the direction of
propagation of the wave) and are hence less easily transmitted
through the medium .







Q. Consider the following statements:

1. In aseismograph, P waves are recorded earlier than Swaves.

2. In P waves, the individual particles vibrate to and fro in the direction
of wave propagation whereasin Swaves, the particles vibrate up and
down atright anglesto the direction of wave propagation.

Which of the statements given above is/are correct?
a) lonly

b) 2only
c) Both 1and 2
d) Neither 1 nor 2
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EI-Nino, La - Nina



Q. La Nina Is suspected to have caused recent floods In
Australia . How iIs La Nina different from EIl Nino? (2011)

1. La Nina is characterised by unusually cold ocean
temperature in equatorial Indian Ocean whereas El Nino
IS characterised by unusually warm oceantemperature in
the equatorial Pacific Ocean

2. El Nino has adverse effect on south-west monsoon of
India, but La Nina has no effect on monsoon climate

Which of the statements given above is/are correct?
a) lonly

b) 2only

c) Bothland 2

d) Neither 1 nor 2



Q. La Nina Is suspected to have caused recent floods In
Australia . How iIs La Nina different from EIl Nino? (2011)

1. La Nina is characterised by unusually cold ocean
temperature in equatorial Indian Ocean whereas El Nino
IS characterised by unusually warm oceantemperature in
the equatorial Pacific Ocean

2. El Nino has adverse effect on south-west monsoon of
India, but La Nina has no effect on monsoon climate .

Which of the statements given above is/are correct?
a) lonly

b) 2only

c) Bothland 2

d) Neither 1nor 2



LA — NINA

Western Pacific Warm Pool- Australia
Trade Winds

Concept - Normal Condition
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3. Low Pressure — Australia
4. Rainfall — Australia

5. Cold Current — Peru

6. Upwelling zones

7. Good — Fishing Industry

8. Deserts with Cold Current
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Q. La Nina Is suspected to have caused recent floods In
Australia . How iIs La Nina different from El Nino?

1. La Nina is characterised by unusually cold ocean
temperature in equatorial Indian Oceanwhereas El Nino
IS characterised by unusually warm oceantemperature in
the equatorial Pacific Ocean

2. El Nino has adverse effect on south-west monsoon of
India, but La Nina has no effect on monsoon climate.

Which of the statements given above is/are correct?
a) lonly

b) 2only

c) Bothland 2

d) Neither 1nor 2
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Water in the Atmosphere
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Q. With reference to 0 wa t wpouro, which of the
following statementsis/are correct?

1. It isagas,the amount of which decreaseswith altitude .
2. Its percentageis maximum at the poles.

Selectthe answer using the code given below :

(a) 1 only

(b) 2 only

(c)Both 1and 2

(d) Neither 1 nor 2
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V.

Water Vapour

Water vapour is also a variable gas in the
atmosphere, which decreaseswith altitude .

Water vapors also decreasesfrom the equator
towards the poles.

In the warm and wet tropics, it may account for
four per cent of the air by volume, while in the
dry and cold areasof desert and polar regions it
may be lessthan one per cent of the air.

Water vapour also contributes to the stability
and instability in the air.
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Water Vapour in the atmosphere

A The vapour content in the atmosphere ranges between
zero and 5 percent by volume. Clinically water vapor is
very important constituent of the atmosphere.

A The atmospheric vapour is received through
evaporation of moisture and water from water bodies,
vegetation and soil cover.

A Vapour depends on temperature and therefore it
decreases from equator to poleward In response to
decreasing temperature towards the poles.

A The content of vapour also decreases upwards(
altitude) .

AMore than 90 percent of total atmosphere vapour is

found upto a height of 5 km. Hence statement 3 is
correct.




Q. Consider the following statements: (2022

1. High clouds primarily reflect solar radiation and cool the
surface of the Earth.

2. Low clouds have a high absorption of infrared radiation
emanating from the Earth's surface and thus cause
warming effect.

Which of the statements given above is/are correct?

a) lonly

b) 2only

c) Bothland 2
d) Neither 1 nor 2
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AStatement 1 is not correct: Low, thick clouds primarily
reflect solar radiation and cool the surface of the Earth.

AStatement 2 is not correct: High, thin clouds primarily
transmit incoming solar radiation ; at the same time, they
trap some of the outgoing infrared radiation emitted by the
Earth and radiate it back downward, thereby warming the
surface of the Earth.
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Q.) In the context of which of the following do some
sclentists suggest the used of cirrus cloud thinning
technigue and the Injection of sulphate aerosol Into
stratosphere? (2019

a) Creating the artificial rains in some regions.

b) Reducing the frequency and intensity of tropical
cyclones.

c) Reducing the adverse effectsof solar wind on the Earth.
d) Reducing the global warming .
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A The geo-engineering technique known as stratospheric aerosol
Injection (SAI) could limit rising temperatures that are causing

climate change.

A This would introduce aerosols into the stratosphere to create a
cooling effect via global dimming, which occurs naturally
from volcanic eruptions .

Alt appears that stratospheric aerosol injection, at a moderate
Intensity, could counter most changes to temperature and

precipitation, take effect rapidly, have low  direct
Implementation costs, and be reversible in its direct climatic

effects.

A Cloud thinning strateqy would be used to shoot powder over
cirrus clouds, which would thin out their coverage and alter
their radiative effects over Earth.

A Thinning the clouds, according to some researchers could allow
more heat to escape into space
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Q. Artificial way of causing rainfall to reduce air pollution makes use of
A. silver iodide and potassium iodide

B. silver nitrate and potassium iodide

C. silver iodide and potassium nitrate

D. silver nitrate and potassium chloride
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How does artificial rain work?

n Clouds are injected with H The salts acts as catalyst
salts like silver or to combine water droplets
potassium iodide through in clouds
air or generators on
ground

ﬂ Water droplets convert n Causing rainfall
into snowflakes and while
falling, reaches the
melting point
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QO ) Why are dewdrops not formed on a cloudy night?
(2019

a) Clouds absorb the radiation released from the Ear t ho s
surface.

b) Clouds reflect backthe E a r trddiatien .

c) The Ear t sudase would have low temperature on
cloudy nights.

d) Clouds deflect the blowing wind to ground level.
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Dew Is the result of water changing from a vapor to a
liquid .
Dew forms astemperatures drop and objects cool down .

But when sky is cloudy ,clouds send the earth s radiation
back to ground so the ground never gets cold enough for

the dew to form .
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Q) During a thunderstorm, the thunder In the skies Is
produced by the (2013

1) Meeting of cumulonimbus clouds in the sky.

2) Lightning that separatesthe nimbus clouds.

3) Violent upward movement of air and water particles.
Select the correct answer using the codesgiven below :
a) 1 only

b) 2and 3

c) 1and 3

d) None of the above produces the thunder
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AThunder is the sound causedby lightning .

AThe sudden increase in pressure and temperature from
lightning  produces rapid expansion of the air
surrounding and within a bolt of lightning . In turn, this
expansion of air creates a sonic shock wave, similar to a
sonic boom, which produces the sound of thunder.
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Distribution of Oceans
and Continents



UPSC 2025

Which of the following are the evidences of the of phenomenon of
continental drift?

1. The belt of ancient rocks from Brazil coast matches with those
from Western Africa.

2. The gold deposits of Ghana are derived from the Brazil plateau
when the two continents lay side by side.

3. The Gondwana system of sediments from India is known to
have its counterparts in six different landmassesof the Southern
Hemisphere.

Select the correct answer using the code given below :
A. land 3only

B. land 2only

C. 1,2and3

D. 2and 3only
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Evidence in Support of the Continental Drift

The Matching of Continents (Jig-Saw-Fit)

The shorelines of Africa and South America
facing each other have a remarkable and
unmistakable match. It may be noted that a
map produced using a computer programme
to find the best fit of the Atlantic margin was
presented by Bullard in 1964. It proved to be
quite perfect. The match was tried at 1,000-
fathom line instead of the present shoreline.

Rocks of Same Age Across the Oceans

The radiometric dating methods developed in
the recent period have facilitated correlating the
rock formation from different continents across

the vast ocean. The belt of ancient rocks of
2,000 million vears from Brazil coast matches
with those from western Africa. The earliest
marine deposits along the coastline of South
America and Africa are of the Jurassic age.
This suggests that the ocean did not exist prior
to that time.

Tillite

It is the sedimentary rock formed out of
deposits of glaciers. The Gondawana system
of sediments from India is known to have its
counterparts in six different landmasses of the
Southern Hemisphere. At the base, the system
has thick tillite indicating extensive and
prolonged glaciation. Counterparts of this
succession are found in Africa, Falkland Island,
Madagascar, Antarctica and Australia. Overall
resemblance of the Gondawana-type sediments
clearly demonstrates that these landmasses
had remarkably similar histories. The glacial
tillite provides unambiguous evidence of
palaeoclimates and also of drifting of continents.

Placer Deposits

The occurrence of rich placer deposits of gold
in the Ghana coast and the absolute absence
of source rock in the region is an amazing fact.
The gold bearing veins are in Brazil and it is
obvious that the gold deposits of the Ghana
are derived from the Brazil plateau when the
two continents lay side by side.






Q) Consider the following statements: (2018

1) The Earth's magnetic field has reversed every few
hundred thousand years.

2) When the Earth was created more than 4000million years
ago, there was 54% oxygen and no carbon dioxide .

3) When living organisms originated, they modified the
early atmosphere of the Earth.

Which of the statements given above is/are correct?
a) lonly

b) 2and 3only

c) land 3only

d 1,2and 3
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AEarth's magnetic field has reversed its polarity many times
over the millennia..

AWhen Earth formed 4.6 billion years ago, it had almost no
atmosphere. As Earth cooled, an atmosphere formed
mainly from gases spewed from volcanoes which
Included hydrogen sulfide, methane, and 10 to 200 times
as much carbon dioxide ast o d aamphere.

ALife started to have a major impact on the environment
once photosynthetic organisms evolved. While
photosynthetic life reduced the carbon dioxide content of
the atmosphere, it also started to produce oxygen. So,
when living beings originated, they did modify the
atmosphere.




Evolution of Atmosphere and Hydrosphere

The present composition of earth’s atmosphere
is chiefly contributed by nitrogen and oxygen.
You will be dealing with the composition and
structure of the earth’s atmosphere in Chapter 8.

There are three stages in the evolution of
the present atmosphere. The first stage is
marked by the loss of primordial atmosphere.
In the second stage, the hot interior of the earth
contributed to the evolution of the atmosphere.
Finally, the composition of the atmosphere was
modified by the living world through the
process of photosynthesis.

The early atmosphere, with hydrogen and
helium, is supposed to have been stripped off
as a result of the solar winds. This happened
not only in case of the earth, but also in all the
terrestrial planets, which were supposed to
have lost their primordial atmosphere through
the impact of solar winds.

During the cooling of the earth, gases and
water vapour were released from the interior
solid earth. This started the evolution of the
present atmosphere, The early atmosphere
largely contained water vapour, nitrogen,
carbon dioxide, methane, ammonia and very
little of free oxygen. The process through which
the gases were outpoured from the interior is
called degassing. Continuous volcanic
eruptions contributed water vapour and gases
to the atmosphere. As the earth cooled, the
water vapour released started getting

condensed. The carbon dioxide in the
atmosphere got dissolved in rainwater
and the temperature [urther decreased
causing more condensation and more
rains. The rainwater [alling onto the
surlace gol collected in the depressions
to give rise to oceans. The earth’s oceans
were [ormed within 500 million years from
the formation of the earth. This tells us
that the oceans are as old as 4,000 million
yvears. Somelime around 3,800 million
yvears ago, life began to evolve. However,
around 2,500-3,000 million years belore
the present, the process ol photosynthesis
got evolved. Life was conflined to the
oceans for a long time. Oceans began Lo
have the contribution of oxygen through
the process of photosynthesis. Eventually,
oceans were satlurated with oxygen, and
2.000 million years ago, oxygen began Lo
flood the atmosphere.
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Q) Which of the following phenomena might have
Influenced the evolution of organisms ? (2014

1) Continental drift

2) Glacial cycles

Select the correct answer using the code given below :
a) 1 only

b) 2 only

c) Both 1and 2

d) Neither 1 nor 2
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A glacial period (alternatively glacial or glaciation) is an
Interval of time (thousands of years) within an ice agethat is
marked by colder temperatures and glacier advances

Interglacials , on the other hand, are periods of warmer
climate between glacial periods.

Continental Drift : moved some animals ,some animals
stuck there
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A glacial period (alternatively glacial or glaciation) is an
Interval of time (thousands of years) within an ice agethat is
marked by colder temperatures and glacier advances

Interglacials , on the other hand, are periods of warmer
climate between glacial periods.
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Additional Information : Evidences of Continental Drift Theory

1) The Matching of Continents

2) Rocks of Same Age Across the Oceans
3) Tillite

4) Placer Deposits

5) Distribution of Fossils




Q) Which of the following phenomena might have
Influenced the evolution of organisms ?

1) Continental drift

2) Glacial cycles

Select the correct answer using the code given below :
a) 1 only

b) 2 only

c) Both 1and 2

d) Neither 1 nor 2
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Atmospheric Circulation
and Weather Systems
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Q. With referencetoo Cor i ol i, whicliobthec e 6
following statements is/are correct?

1. Itincreases with increase in wind velocity.

2. It is maximum at the poles and is absent at the
equator.

Select the answer using the code given below:
(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2
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foree, Thus, the horlzontal winds near the
earth surlace respond 1o the combined elliect
ol three lorees - the pressure gradlent loree,
the frictional foree and the Corlolls force. In
addition, the gravitatlonal foree acts
downward,

Corfolis Foree

The rotation of the earth about s axis allects

the direction of the wind, This foree Is called
the Corlolis foree alter the French physielst who
deseribed i in 1844, 1 delects the wined Lo the
right direction in the northern hemisphere and

Raprinl 2026.28

ATMOSPHERIC CIRCULATION AND WEATHER SYSTEMS

to the left in the southern hemisphere. The
deflection is more when the wind velocity is
high. The Coriolis force is directly proportional
to the angle of latitude. It is maximum at the
poles and is absent at the equator.

9

The wind circulation around a low is
called cyclonic circulation. Around a high
it is called ant cvelonic circulation. The
direction of winds around such systems
changes according to their location in



The direction of surface winds is usually controlled by the pressure
gradient and the rotation of the earth . Becauseof rotation of the
earth along i t @xs the winds are deflected. The force which
deflects the direction of winds Is called deflection force.This force is
called Coriolis force . Becauseof Coriolis force all the winds are
deflected to the right in the northern hemisphere while they are
deflected to the left in the southern hemisphere with respectto the
rotating earth.

A The Coriolis force is directly proportional to the angle of latitude
. It 1Is maximum at poles and is absent at the equator. It becomes
maximum at the poles due to minimum rotational speed of the
earth while it becomeszero at the equator .

A The magnitude of Coriolis force is determined by wind speed. The
higher the wind speed , the qgreater i1s the deflection of wind
direction due to resultant greater deflective( Coriolis) force .




Q. Westerlies In southern hemisphere are stronger and
persistent than in northern hemisphere . Why? (2011)

1. Southern hemisphere has less landmass as compared to
northern hemisphere.

2. Coriolis force is higher in southern hemisphere as
compared to northern hemisphere

Which of the statements given above is/are correct?

a) lonly

b) 2only

c) Bothland 2
d) Neither 1 nor 2
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