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In the preceding three lessons, we have discussed about the temperature,

atmospheric pressure, winds and precipitation. These elements of weather

have an important effect on our lives. For example the houses we construct,

the clothes we wear and the food we prefer mainly depend on weather and

climatic conditions. In this lesson, we will study about the difference among

weather, season and climate and also the factors affecting climate of a place.

OBJECTIVES

After studying this lesson you will be able to:

 name the various elements of weather and climate;

 differentiate among weather, season and climate;

 explain the need for forecasting weather in advance;

 explain with specific example the various factors affecting the climate

of a place or region;

 describe the important characteristics of each thermal zone with the

help of a diagram;

 state Koeppen’s classification of climate.

13.1 WEATHER AND CLIMATE

(i) Weather

Temperature, pressure, wind, humidity and precipitation, interact with

each other. They influence the atmospheric conditions like the direction

and velocity of wind, amount of insolation, cloud-cover and the amount

of precipitation. These are known as the elements of both weather and

climate. The influence of these elements differs from place to place
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and time to time. It may be restricted to a small area and for a short

duration of time. We very often describe this influence in the name of

weather as sunny, hot, warm, cold, fine, etc depending upon the

dominant element of weather at a place and at a point of time. Therefore,

weather is the atmospheric condition of a place for a short duration

with respect to its one or more elements. Two places even a short

distance apart may have different kind of weather at one and the same

time.

(ii) Weather Forecast

It is important to know by some means the coming weather in advance.

You may be planning to go on a hike without knowing that the particular

day may be rainy. Farmers, sailors, aviators, tourists and many others

are interested to know the weather conditions in advance for their own

benefits. That is why newspapers publish weather reports and weather

forecasts along with a map showing this information. Now, better

weather forecasts are available with the use of weather satellites.

Weather conditions are televised every day. When a cyclone or

dangerous weather is expected, warnings are issued over the radio,

television and newspapers so that people can prepare to save themselves

and their property from its hazard.

The weather office collects data on temperature, wind, cloud cover,

rainfall and other atmospheric phenomena through its numerous

observation centres. These centres are scattered all over the country.

Similar information is also received from the ships sailing in the high

seas. The analysis of these data thus collected, helps in forecasting

weather conditions for the next 48 hours or even for a week. The

significance of a weather information supplied through a map and its

forecast is better utilised in a country like the U.K. where weather

changes are very rapid.

(iii) Season

You know that a year is divided into seasons depending upon variations

in atmosphric conditions. They are specified periods in a year which

have similar weather conditions. Season is a period of the year

charcterized by a particular set of weather conditions resulting from

the inclination of the earth’s axis and the revolution of the earth round

the sun. The same cycle of season is repeated year after year. Four

seasons, each of three months duration have been recognized in

temperate regions. They are spring, summer, autumn and winter. In

our country, we have three distinct seasons which are summer, winter

and rainy. The Indian Meteorological Department has recognized four

main seasons. They are (1) cold weather season (December to

February.) (2) hot weather seasons (March to May) (3) advancing
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monsoon season or rainy season (June to September.) and. (4) retreating

monsoon season (October to November.)

Traditionally there are six seasons in north India. They are (1) Basant

Ritu (Chaitra- Vaisakh or March-April), (2) Greeshm Ritu (Jaystha-

Asharh or May-June), (3) Varsha Ritu (Shravan-Bhadrapad or July-

Aug.), (4) Sharad Ritu (Aswina-Kartika or Sept - Oct.), (5) Hemant

Ritu (Margashirsh-Posh or Nov-Dec.) and (6) Shishir Ritu (Magh-

Falgun or Jan-Feb.)

The rays of the sun are more or less direct on the equator throughout

the year. Hence, equatorial regions experience the same temperature

all the year round. Therefore, seasons are insignificant on or near the

equator. Near the coast, the oceanic influence reduces the seasonal

variations. In the polar regions, there are only two seasons i.e. long

winter and short summer.

(iv) Climate

The average weather conditions, prevalent from one season to another

in the course of a year, over a large area is known as climate. The

average of these weather conditions is calculated from the data collected

for several year (about 35 years) for a larger area. Rajasthan, for

example, experiences hot and arid climate, Kerala has tropical rainy

climate, Greenland has cold desert climate and the climate of Central

Asia is temperate continental. Climate of a region is considered more

or less permanent.

 Weather is the atmospheric condition of any place for a short period

of time with respect to its one or more elements such as temperature,

pressure, wind, humidity, precipitation, sunshine, cloud cover etc.

 The periods of the year which are characterised by particular set of

weather conditions are mainly caused by the inclination of the earth’s

axis and the revolution of the earth around the sun, are known as

seasons.

 The average weather conditions of a large area for the past several

years is known as its climate persisting more or less permanent.

The difference between weather and climate can be tabulated as under

Weather Climate

(1) Weather is the study of atmospheric

conditions for short duration of a

limited area.

(1) Climate is the study of the

average weather conditions

observed over a long period

of time for a larger area.
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(2) Weather is influenced by anyone of its

predominant  elements i.e.,

temperature or humidity.

(3) The weather changes very often

(4) It is experienced over small areas of a

country.

(5) A place can experience different types

of weather conditions in a year.

INTEXT QUESTIONS 13.1

Fill in the blanks by the most appropriate word from those given within

brackets against each of the following:

1. Weather depends upon predominance of____________ of its elements

{(a) one, (b) two, (c) three (d) one or more}

2. The season is___________in equatorial region {(a) predominants, (b)

good, (c) insignificant, (d) always changing.}

3. The average weather conditions for_________duration represent

climate. {(a) one year, (b) long, (c) short, (d) many years.}

4. The exposed skin of our body starts cracking in winter season mainly

due to__________{(a) rainy season, (b) high humidity, (c) summer

season, (d) low humidity}

5. Seasons are caused by_____________{(a) ocean currents and

revolution, (b) air masses and rotation of the earth (c) ocean current

and rotation of the earth, (d) inclination of the earth’s axis and earth’s

revolution}

6. Four seasons each of three months durat ion are noticed

in___________zone/region {(a) Temperate, (b) Tropical, (c) Equatorial,

(d) Frigid.}

13.2 FACTORS AFFECTING CLIMATE

Different regions of the world have differences in temperature, humidity

and precipitation. You know that these differences influence the lifestyle of

the people living under different climatic conditions. To understand different

climatic conditions, let us discuss the factors which cause the variations in

the climate of a place or a region.

(2) Climate is the collective

effect of all its elements.

(3) It is more or less permanent.

(4) It is experienced over large

area of the continent.

(5) A place can experience only

one type of climate.
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1. Latitude or Distance from the Equator

The places near the equator are warmer than the places which are far away

from it. This is because the rays of the sun fall vertical on the equator and

slanting in the temperate and polar regions. As we have discussed earlier

the vertical rays are concentrated over a small area than the slanting one.

Again, the vertical rays pass through a shorter distance in the atmosphere

before reaching the earth’s surface. Therefore, lower the latitude higher is

the temperature and vice versa. Malaysia which is near the equator is warmer

than England which is far way from the equator.

2. Altitude or the Height from the mean sea level

We all know that mountains are cooler than the plains. Shimla situated on a

higher altitude is cooler than Jalandhar, although both are almost on the

same latitude. The temperature decreases with the height of a place. For a

vertical rise of 165 metres there is an average decrease in temperature at

the rate of 1°C. Thus the temperature decreases with increase in height.

3. Continentally or the Distance from the Sea

The water is a bad conductor of heat i.e. it takes longer time to heat and

longer time to cool. Due to this moderating effect of the sea, places near the

coast have low range of temperature and high humidity. The places in the

interior of the continent do not experience moderating effect of the sea.

These places have extreme temperatures. The places far from the sea have

higher range of diurnal (daily) and annual temperatures. Mumbai has relatively

lower temperature and higher rainfall than Nagpur, although both are almost

situated on the same latitude.

4. Nature of the Prevailing Winds

The on-shore winds bring the moisture from the sea and cause rainfall on

the area through which they pass. The off-shore winds coming from the

land are dry and help in evaporation. In India, the on-shore summer monsoon

winds bring rains while off-shore winter monsoon winds are generally dry.

5. Cloud Cover

In areas generally of cloudless sky as in deserts, temperature even under

shade are very high because of the hot day time sunshine. At night this

heat radiates back from the ground very rapidly. It results in a large

diurnal range in temperature. On the other hand under cloudy sky and

heavy rainfall at Thiruvananthapuram the range of temperature is very

small.

6. Ocean Currents

Ocean waters move from one place to another partly as an attempt to

equalize temperature and density of water. Ocean currents are large

movements of water usually from a place of warm temperature to one of

cooler temperature or vice-versa. The warm ocean currents raise the

temperature of the coast and sometimes bring rainfall, while the cold currents
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lower the temperature and create fog near the coast. Port Bergen in Norway

is free from ice even in winter due to warm North Atlantic Drift while Port

Quebec in Canada remains frozen during winter months due to chilling effect

of the Cold Labrador Current in spite of the fact that Port Quebec is situated

in much lower latitude than Port Bergen. The on-shore winds passing over

a warm current carry warm air to the interior and raise the temperature of

the inland areas. Similarly, the winds blowing over cold current carry cold

air to the interior and create fog and mist.

7. Direction of Mountain Chains

The mountain chains act as natural barrier for the wind. The on-shore moisture

laden winds are forced to rise after striking against the mountain; and give

heavy rainfall on the windward side. These winds descending on the leeward

side cause very low rainfall. The great Himalayas check the moisture laden

monsoon winds from crossing over to Tibet. This mountain chain also checks

biting polar cold winds from entering into India. This is the reason for which

northern plains of India get rains while Tibet remains a perpetual rain shadow

area with lesser amount of rainfall.

8. Slope and the Aspect

The concentration of heat being more on the gentler slope raises the

temperature of air above them. Its lesser concentration along steeper

slopes lowers the temperature. At the same time, mountain slopes facing

the sun are warmer than the slopes which are away from the sun’s

rays. The southern slopes of Himalaya are warmer than the northern

slopes.

9. The Nature of the Soil and Vegetation Cover

The nature of soil depends upon its texture, structure and composition.

These, qualities vary from soil to soil. Stony or sandy soils are good

conductor of heat while black clay soils absorb the heat of the sun’s

rays quickly. The bare surface reradiates the heat easily. The deserts

are hot in the day and cold in the night. The forest areas have lower

range of temperature throughout the year in contrast to non-forested

areas.

 The factors which affect the climate of a place or region are latitude

or the distance from the equator, altitude or the height from the mean

sea level, continentality or the distance from the sea, nature of the

prevailing winds, ocean currents, direction of mountain chain, slope

and its aspect, nature of soil and the vegetation cover.

INTEXT QUESTION 13.2

Some of the following statements are false and some are true. Write true against
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correct statements and false against wrong ones.

1. Higher the latitude lower is the temperature.

2. Higher the altitude lower is the temperature.

3. Nearer the sea coast lower is the range of temperature.

4. Interiors of the continent have lower range of temperature.

5. Cold ocean currents lower the temperature of the coast.

13.3 CLASSIFICATION OF CLIMATE

The varied effect of the major weather elements in different parts of the world and

also the varied nature of the earth’s surface give every location a distinct climate.

Hence, the number of different climate is large. In order to easily understand and

comprehend this large variety, the climate of the world have been classified into a

few major groups, each having certain common important characteristics.

Although several attempts have been made by scholars to classify the climate of

the world for the proper understanding of major climate types no single classification

is perfect, as climate stands for the generalized and composite weather conditions.

However, the Greeks, perhaps, made the first attempt to classify the world climates

on the basis of the distribution of temperature and insolation. They divided the

world into five latitudinal thermal zones, The boundary of these zones are fixed on

the basis of the angle at which the sun’s rays strike the earth. The following are the

five thermal zones.

Fig. 13.1 Thermal Zone
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(a) The Thermal Zones

(i) Torrid Zone: It is the largest of the thermal zones. It covers, almost half the

area of the earth’s surface. It is situated between the Tropic of Cancer

(23½°N) and Tropic of Capricorn (23½0 South) (See fig 13.1). The sun’s

rays are almost vertical throughout the year in this zone. The mid-day sun is

overhead at equator on equinoxes, i.e. on 21 st March and 23rd September.

It is also overhead at Tropic of Cancer on 21st June and at Tropic of

Capricorn on 22nd December. The duration’s of day and night are always

equal i.e. 12 hours each on the equator and they increase to 13 hours 27

minutes at tropics. The range of temperature is lowest at the equator and it

increases towards the tropics.

(ii) Temperate Zone: The temperate zones are on either side of the Torrid

zone. The North Temperate Zone lies between Tropic of Cancer (23½0

North) and Arctic Circle (66½o North) The South Temperate Zone lies

between Tropic of Capricorn (23½° South) and Antarctic Circle (66½°

South) (see fig. 13.1). The sun is never overhead In this zone in winter

season, the nights are longer and days are shorter and vice versa in

summer. The difference between the duration of the day and night

increases towards the poles. The maximum duration of day in summer

and that of night in winter in the polar circles is 24 hours. When it is

summer in the northern hemisphere it is winter in the southern

hemisphere and vice versa,

(iii) Frigid Zones: Like the temperate zone, frigid zone is also found in

both the hemispheres. The North Frigid Zone lies between Arctic Circle

(66½0N) and North Pole (90° North). The South Frigid Zone lies

between Antarctic Circle (66½0 South) and South Pole (900 South).

During winter season, the sun does not rise above the horizon for almost

six months. These are the coldest regions of the world. The surface

remains permanently frozen under thick snow.

 The earth is divided into five thermal zones on the basis of distribution

of insolation and temperature.

 Five thermal zones are torrid zone, north and south temperate zones

and north and south frigid zones.

INTEXT QUESTIONS 13.3

1. Fill in the blanks with suitable answers:

(i) The concept of thermal zones was first given by ______________

(ii) The____________passes through the middle of the torrid zone.
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(iii) Days and nights are always equal at the_____________

(iv) The sun is overhead twice at_______________on 21st March

and 23rd September.

(v) The sun is overhead throughout the year in__________zone.

(vi) The ____________ Zone lies between 23½0 South and 66½°

South.

(vii) The North Frigid Zone lies between 66½0 North and __________

(viii) The perpetual thick snow covers the______________zone.

(b) Climatic Types

The concept of thermal zone is theoretical and explains the distribution of

solar energy over the earth’s surface. As discussed earlier, there are several

other factors besides the angle of the sun’s rays which influence the climate

of a place. Keeping in view other factors responsible for the distribution and

combined influence of temperature and rainfall, modem scientists have arrived

to several classifications of climate and its types. The most widely used system

of climatic classification in its various modified forms is that of Wladimir

koeppen (1846-1940). It is based upon temperature, precipitation and their

seasonal characteristics. The relationship of climate with the vegetation is

also included with it. According to this scheme, the world has been divided

into five climatic groups and they are further sub-divided into 13 climatic

types. They are as follows:

I Climatic Groups Climatic Types

(A) Tropical climates (hot all Af (i) Tropical rain forest

seasons)

Aw (ii) Savanna Climate

Am (iii) Monsoon Climate

(B) Dry climates Bw (iv) Desert Climate

Bs (v) Steppe Climate

(C) Warm temperate rainy or Cs (vi) Mediterranean Climate

Middle latitude rainy Cw (vii) China Type Climate

climates (mild winters) Cf (viii)West European Climate

(D) Humid Middle latitude Dw (ix) Taiga Climate

climates (severe winters) Df (x) Cool East-coast Climate

(xi) The Continental Climate
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7 (E) Polar climates Et (xii) Tundra Climate

Ef (xiii) Ice-cap Climate

You will study the specific characteristics of some of these climatic types in

the subsequent lesson dealing with the life of people in low latitude, mid-

latitude and high latitude regions of the world.

 W.Koeppens scheme of climatic classification is based on temperature

precipitation and their seasonal characteristics

 According to this scheme the world has been divided into 5 climatic

groups and 13 climatic types.

INTEXT QUESTIONS 13.4

1. Match correctly each item of column A with that of column B

A Climate Group B Climatic Types

(a) Tropical Climate (1) Tundra Climate

(b) Dry Climate (2) Taiga Climate

(c) Warm Temperate Climate (3) Savanna Climate

(d) Humid Middle Latitude (4) Steppe Climate

Climates (severs winters)

(e) Polar Climates (5) Mediterranean Climate

 WHAT YOU HAVE LEARNT

The difference among weather, season and climate is that of duration, extent

and permanency. Weather is the atmospheric condition of a place for a short

period of time with respect to one or more of its elements. It is not permanent.

Season is the period of a  year which is characterized by a particular set of

weather condition. It is mainly caused by the inclination of the earth’s axis

and revolution of the earth round the sun. Its cycle is repeated year after

year. Climate is the average weather conditions of a large area for the past

several years. It is more or less permanent. Climate of any place or region is

affected by several factors, such as distance from the equator, ocean currents,

direction of mountains. slope and aspect, soil and vegetation cover etc.

Ancient Greeks divided the world into torrid, temperate and frigid zones

based upon the distribution of temperature. Torrid zone is the hottest. the

frigid zone is the coldest and the temperature zone lies in between the two. It
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has a mild temperature. The length of the day varies from equator to poles. The

days and the nights are almost equal on the equator. The length of the day increases

in summer and decreases in winter as we move towards the poles.

Climate types are the outcome of the classification based upon regions of their

formation. W. Koeppen classified the world into five climatic groups, namely (A)

Tropical Climate, (B) Dry Climate, (C) Humid Mid-latitudes Climate (mid winters),

(D) Humid Mid-Latitudes Climate (severe winters) and (E) Polar Climate. His

classification is based on temperature, precipitation and their seasonal variation.

He sub-divided the climatic groups into 13 climatic types.

TERMINAL QUESTIONS

1.Explain the factors which affect climate of a place.

2.Draw a simplified diagram of thermal zones and write important

characteristics of each zone.

3. Distinguish between weather and climate by describing five points of

distinction of each.

4. Name the three main basis of Koeppen’s classification of climate and

also state the five climatic groups and their sub-divisions into climatic

types.

ANSWERS TO INTEXT QUESTIONS

13.1

1. (d); 2. (c); 3. (d); 4. (d); 5. (d); 6. (a)

13.2

1. True;. 2. True; True; 4. False; 5. True

13.3

(i) Greeks; (ii) equator; (iii) equator; (iv) equator; (v) Torrid; (vi) South Temperate;

(vii) 90° N or North Pole; (viii) Frigid

13.4

(a). (3); (b) . (4) ; (c) . (5) ; (d) . (2) ; (c) . (1)

HINTS TO TERMINAL QUESTIONS

1. Please see para 13.2

2. Please see para 13.3 (a)

3. Please see para 13.1 (iv)

4. Please see para 13.3 (b)
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In the previous lesson, we have noted the shape and size of our country along with

its latitudinal extent. Not only its physiographic divisions are diverse but also far

more contrasting in nature. Each one of these factors has an impact on climatic

conditions of India, be it temperature, atmospheric pressure, wind system or pre-

cipitation.

In this lesson, we will study regional variations in the climatic conditions of India. A

search will be made to identify a series of factors responsible for these climatic

variations both over space and time. A cycle of seasons would also merit our

attention. As our climate is labelled “a monsoon type of climate” we would study

the basic concept of monsoons and their typical charateristics. Since, in our coun-

try, the climatic variations depends more on rainfall rather than temperature, we

would devote some time to study distribution of rainfall.

OBJECTIVES

After studying this lesson, you will be able to:

 explain with suitable examples the climatic variations in India (both seasonal

and spatial);

 name various factors which influence the climate of different parts of India;

 explain the concept of monsoon and the way it is caused;

 discuss the typical characteristics of monsoons;

 state the climatic conditions during different seasons;

17.1  CLIMATIC VARIATIONS IN INDIA

You have studied the shape, size, location and latitudinal extent of India. You have

also noted the sharply contrasting relief features of India. This has created regional

diversities in climatic conditions. The climatic conditions of southern India are a bit

17

CLIMATE OF INDIA
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different from those of the northern parts with respect to temperature, rainfall and

commencement as well as duration of different seasons.

Now, let us have a closer look at these climatic variations. During June, the north

western plains experience high temperature around 45°C when areas of Rajasthan

desert record day temperatures around 55°C, while the temperatures around

Gulmarg or Pahalgam in Kashmir are hardly around 20°C. Similarly, in the month

of December, the people of Kargil or Dras(in Jammu & Kashmir) experience

biting cold because the night temperatures drop to -40°C, while the inhabitants of

Thiruvananthapuram experience temperatures around 27° C (Table 17.1)

The range of temperature increases as one moves away from coastal areas to

interior parts of the country. As a result, the people living along Konkan and Malabar

coasts do not experience extremes of temperatures or marked change in seasons.

On the other hand, people living in north western parts of India, experience sharp

seasonal contrasts.

The diversity in rainfall distribution is equally striking. Mausimram, near Cherrapunji

in Meghalaya, receives about 1080 cm of rainfall annually, while Jaisalmer in the

desert of Rajasthan receives only 20 cm of annual rainfall. The northeastern parts

and the coastal plains of Orissa and West Bengal experience spells of heavy rain

during July and August while the Coromondel coast of Tamilnadu receive very

meager rain during these months (Table 17.1)

Have a close look at Figure17.1 and 17.2 which show the dates of onset and

withdrawal of Southwest monsoons respectively. This will help you to understand

the difference in the duration of rainy season in different parts of India. You will

come to the conclusion that the duration of rainy season is the shortest in North-

west India and longest in the South and North eastern parts of the country.

 The shape, size, location, latitudinal extent of the country and its contrast-

ing relief have resulted in diverse climatic conditions in different parts of

India.

 Climatic diversity is reflected in regional variations in temperature, amount

of rainfall and commencement as well as duration of seasons.

INTEXT QUESTIONS 17.1

1. Name two places in India - one experiencing the highest and the other the

lowest temperatures.

(a) ______________________(b) ______________________

2. Study the Table 17.1 and answer the following questions:

(i) Name the station which has the most equable climate.

(ii) Which station has the highest range of temperature ?

(iii) Which station has the highest temperature in
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(a) February (b) April

(c) June (d) August

(iv) Name the four most rainy months in India.

(a) _________ (b) _________ (c) _________ (d) _________

(v) Name a place in India which has the lowest rainfall.

Table 17.1: Mean Monthly Temperature and Rainfall in

Major Meteriological Centres in India

T=Temperature (in Celsius) and P=Precipitation (in mm)

Station   T/P J. F. M. A. M. J. J. A. S. O. N. D.

Leh T. -8 -7 -1 9 10 14 17 17 12 6 0 -6

P.  10 8 8 5 5 5 13 13 8 5 0 5

Shilong T. 10 11 16 19 19 21 21 21 20 17 13 10

P. 14 29 56 146 295 476 359 343 302 188 36 10

Kolkata T. 20 22 27 30 30 30 29  29 29 28 24 20

P. 12 28 34 51 134 290 331 334 253 129 27 4

Delhi T. 14 17 23 29 34 35 31 30 29 21 20 15

P. 21 24 13 10 10 68 186 170 125 14 2 9

Jodhpur T. 17 19 25 30 34 34 31 29 29 27 22 18

P. 5 6 3 3 10 31 108 131 57 3 2 2

Mumbai T. 24 24 24 28 30 29 27 27 27 28 27 25

P. 4 2 2 2 18 465 613 329 286 65 18 2

Mahaba- T. 19 20 23 25 24 19 18 18 18 20 20 19

leshwar P. 5 4 5 25 27 440 2546 1764 686 154 47 5

Pune T. 21 23 26 29 30 28 25 25 25 26 23 21

P. 3 1 2 14 27 107 169 97 130 76 31 4

Nagpur T. 22 24 28 33 35 32 28 27 28 27 23 21

P. 11 23 17 16  21 222 376 286 185 55 20 10

Banglore T. 22 23 26 27 27 25 23 23  23 23 19 20

P. 9 7 11 45 107 71 111 137 164 53 61 13

Chennai T. 25 26 28 31 33 33 31 31 30. 28 26 25

P. 4 13 13 18 38 45 87 113 119 306 350 135

Thiruvana- T. 27 27 28 29 29 27 26 26 27 27 27 27

nthapurarn P. 23 21 39 106 208 356 223 146 138 273 206 75



Fig. 17.1 Onset of Southwest Monsoon
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Fig. 17.2 : INDIA : Withdrawl of Southwest Monsoon
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17.2 FACTORS INFLUENCING THE CLIMATE OF INDIA

The factors influencing the climate of India are given below:

(i) Location and Latitudinal Extent

India lies roughly between 6°N to 37°N latitudes. The Tropic of Cancer passes

through the middle of the country. The southern parts being closer to the Equator,

experience high temperatures throughout the year. The northern parts on the other

hand lie in the warm temperate zone. Hence they experience low temperatures

particularly, in winter. Water bodies surrounding peninsular India make climatic

conditions mild along the coastal areas.

(ii) Distance from the Sea

Southern or peninsular India is surrounded by the Arabian Sea, the Indian ocean

and the Bay of Bengal, hence the climate of coastal regions of India is equable or

maritime. Contrary to this, the climate of the regions located in the interior of the

country are cut off from the oceanic influence. As a result, they have an extreme or

continental type of climate.

(iii) The Northern Mountain Ranges

The Himalayan and adjoining mountain ranges which extend from Kashmir in the

Northwest to Arunachal Pradesh in the Northeast, separate India from the rest of

Asia. These ranges protect India from the bitterly cold and dry winds of Central

Asia during winter. Further more, they act as an effective physical barrier for the

rain bearing southwest monsoons winds to cross the northern frontiers of India.

Thus, these ranges act as a climatic divide between Indian Sub-Continent and

Central Asia.

(iv) Physiography

The physical features influence the air temperature, atmospheric pressure, direc-

tion of winds and the amount of rainfall in different parts of the country. Study the

map showing physical features given in the earlier lesson and find out yourself, the

relationship between the relief, temperatures, direction of winds and amount of

rainfall with the help of climatic maps given in this lesson. This will help you to

understand why western ,coastal plains receive more rainfall than the interior parts

of Karnataka and Tamil Nadu lying east side of the Western Ghats. You will also

understand why Bay of Bengal branch of Southwest monsoon is bifurcated into

two parts - one moving along the Ganga Valley to the west and the other along the

Brahmaputra Valley to the east. Locate on your Atlas the funnel-shaped Cherrapunji

Valley and Mausimram nearby along the steep southern edge of the Meghalaya

Plateau. This would give you a clue why Mausimram happens to be the rainiest

spot in the world.
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(v) Monsoon Winds

The complete reversal in the direction of winds over India brings about a sudden

change in seasons - the harsh summer season suddenly giving way to the eagerly

awaited monsoon or rainy season. These winds which change their direction com-

pletely are called monsoon winds. The word ‘monsoon’ is derived from the Ara-

bic word ‘Mousim’ which means ‘season’. These winds have such a far reaching

influence on India’s climate that it is termed as ‘monsoon type of climate’. The

nature of these winds can be described with reference to the surface distribution

of pressure in different regions of India during winter and summer seasons.

(a) The Northeast Monsoon and its Effect: During winter, the weather con-

ditions is influenced by high pressure developed over Northwestern part of

the subcontinent. This results in the blowing of cold dry winds from this

regions towards southern low pressure areas lying over water bodies sur-

rounding peninsular India. Since these winds are cold and dry, they do not

cause rainfall and weather conditions under their influence remain cold and

dry. However; wherever these Northeast monsoon winds collect moisture

while passing over the Bay of Bengal, they bring rain along Coromandel

coast. Strictly speaking these winds are planetary winds known as North-

east Trades. In India they are essentially land bearing winds.

(b) The Southwest Monsoon and its Effect : During summer, the north-

western parts of India become very hot due to very high temperature. This

is ascribed to the apparent shift of the sun in northern hemisphere. This

results in the reversal of air pressure conditions not only in northwestern

India but also on water bodies surrounding the peninsular. As a result, North-

east Trade winds are replaced by Southwest monsoon winds. Since these

winds are sea bearing and blow over warm water bodies before reaching

land, they are moisture laden, causing wide spread rain over the most parts

of India. This period of southwest monsoon from June to September, is

known as the rainy season for most parts of the country.

(vi) Upper Air Circulation

The changes in the upper air circulation over Indian landmass is yet another cause

for sudden outbreak of monsoons in India. Jet streams in the upper air system

influence the climate of India in the following ways:

(a) Westerly Jet stream and its Impact: During Winter, at about 8 km. above

sea level, a westerly jet stream blows at a very high speed over the sub-

tropical zone. This jet stream is bifurcated by the Himalayan ranges. The

northern branch of this jet stream blows along the northern edge of this

barrier. The southern branch blows eastwards south of the Himalayan ranges

along 25° N latitude. It is believed by meteorologists that this branch of jet

stream exercises a significant influence on the winter weather conditions

over India. This jet stream is responsible for bringing western disturbances

from the Mediterranean region into Indian sub-continent. Winter rain and
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hail storms in northwestern plains and occasional heavy snowfall in hilly

regions are caused by these disturbances. These are generally followed by

cold waves in whole of northern plains.

(b) Easterly Jet and its Influence: During summer, due to the apparent shift

of the sun in northern hemisphere, the reversal in upper air circulation takes

place. The westerly stream is replaced by easterly jet stream which owes its

origin to the heating of the Tibetan plateau. This leads to the development of

an easterly cold jet stream centered around 15°N latitude and blowing over

peninsular India. This helps in the sudden onset of monsoons.

(vii) Western Disturbances and Tropical Cyclones

The inflow of western disturbances moves under the influence of westerly jet streams

from the Mediterranean Sea. It influences winter weather conditions over most

parts of Northern Plains and Western Himalayan region. It brings little rain in

winter months. This rain is considered to be very good for wheat crops in northern

plains.

The tropical cyclones also develop in the Bay of Bengal. The frequency and direc-

tion of these cyclones influence weather conditions along the eastern coast during

October, November and December.

(viii) El - Nino Effect

Weather conditions in India are also influenced by EI-Nino which causes wide

spread floods and droughts in tropical regions of the world. El-Nino is a narrow

warm current which sometimes appears off the coast of Peru in South America. It

is a temporary replacement of the cold Peru current which normally flows along

this coast. Sometimes, becoming more intense, it increases the surface water tem-

peratures of the sea by 10° C. This warming of tropical Pacific waters affects the

global pattern of pressure and wind systems including the monsoon winds in the

Indian Ocean. It is believed that the severest drought of 1987 over India was

caused by EI-Nino.

(ix) Southern Oscillation and its Effect

The southern oscillation is a pattern of meteorological changes which are often

observed between Indian and Pacific oceans. It has been noticed that whenever

the surface level pressure is high over Indian ocean, it is low over Pacific Ocean

and vice-versa. When the pressure is high over the Pacific Ocean and low over

Indian Ocean, the Southwest monsoons’ in India tend to be weaker. In the re-

verse case, the monsoons are most likely to be stronger.

 The factors affecting the climate of India are: location and latitudinal ex-

tent, distance from the sea, the northern mountain ranges, physiography,

monsoon winds, upper air circulation, western disturbances and tropical

cyclones, formation of El-Nino and southern oscillation.
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INTEXT QUESTIONS 17.2

1. Name the mountain range which acts as a climatic divide for the entire In-

dian subcontinent

_______________________________________________________

2. Why is the climate of Mumbai equable and than of Delhi?

_______________________________________________________

3. Name the Jet Stream which brings Western disturbances in India.

_______________________________________________________

4. Why do Northeast Monsoons cause no rainfall in most parts of India ?

_______________________________________________________

5. Why does reversal of winds take place in India before the onset of south-

west monsoons?

_______________________________________________________

17.3 THE CONCEPT AND MECHANISM OF MONSOON

Monsoons refer to a system of winds in the tropical regions under which the direc-

tion of winds is reversed completely between the summer and the winter seasons.

Under this system, the winds blow from land to sea in winter and from sea to land

in summer. Therefore, most of the rainfall in the regions influenced by the mon-

soons is received in the summer season while winter season is generally dry.

 Monsoon implies the system of tropical winds with complete reversal in

their direction between winter and summer seasons.

According to the traditional belief, the monsoon is caused by the differential heat-

ing of land and sea. Due to a higher temperature over the land in summer, a low

pressure area develops over the continents and the winds blow from neighbouring

oceans towards the land. These winds are of maritime origin and hence cause

ample rainfall in summer. On the other hand, the continents become colder than

the neighboring oceans in winter. As a result a high pressure area is developed

over the continents. Therefore, winds blow from land to sea in winter. These winds,

being of continental origin, are dry and do not cause rain. This traditional theory of

monsoon has been criticized by the German meteorologist Flohn. He argues that

the differential heating of land and sea is not enough to cause a seasonal reversal of

winds at a global scale. He has explained the origin of the monsoon on the basis of

seasonal shift of the pressure and wind belts under the influence of the shift of the

vertical rays of the sun.
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According to this theory, as the vertical rays of the sun shift northwards over the

Tropic of Cancer in summer season, the Inter-Tropical Convergence Zone(ITCZ)

also shifts to north. This results in the formation of a low pressure area over the

northwestern parts of India. This low pressure is further intensified by the high

temperatures in this region. This low pressure area sucks the air from the Indian

Ocean towards the Indian landmass in the form of Southwest monsoons. In winter

season, the ITCZ shifts southwards and a mild high pressure is produced over

northern  parts of India. This high pressure is further intensified by the equator

ward shift of the sub tropical high pressure belt. Due to high pressure over north-

ern lndia, the winds start blowing from northeast as retreating monsoons. Accord-

ing to recent observations, the origin of Indian monsoon is influenced by a number

of  other factors, besides the differential heating of land and sea and the seasonal

shifts of pressure and wind belts. One of the most important factors among these

is the system of subtropical westerly and tropical easterly jet streams. The sub-

tropical westerly jet streams blowing over India in winter cause a high pressure

over northern India. It thus intensifies the northeast monsoons. This jet stream

shifts northwards beyond India in summer season and tropical easterly jets de-

velop over India in this season. The behaviour of this jet streams is partly respon-

sible for the variations in the time of onset of southwest monsoons over India.

 According to the traditional belief, monsoon is caused by the differen-

tial heating and cooling of land and sea.

 Flohn, a German meteorologist opined that monsoon originates due to

the shifting of planetary pressure and wind belts,

 According to modern scientists, the origin of Indian monsoon is influ-

enced by a number of factors, important among them is the system of

jet streams.

INTEXT QUESTIONS 17.3

1. Define monsoons.

_______________________________________________________

2. What is the main cause of the origin of monsoons according to Flohn?

_______________________________________________________

3. List three important theories explaining the origin of monsoon in India.

(i) ___________________________________________________

(ii) ___________________________________________________

(iii) ___________________________________________________
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17.4 CYCLE OF SEASONS IN INDIA

By now, you have understood that the complete reversal of direction of winds is

the most striking feature of the monsoons. These changing monsoon winds result

in the change of seasons over the year. It is, therefore, important to understand in

detail, the prevailing weather conditions throughout India during different seasons.

Climatically, the year is divided into following four seasons in India:

(i) The cold weather season - December to February;

(ii) The hot weather season - March to may in south and upto June in the north;

(iii) The advancing southwest monsoon season - June to September;

(iv) The retreating southwest monsoons season - October and November.

(i) The Cold Weather Season

This season usually begins with late-November in northern India. January is the

coldest month over most parts of the country as sun shines vertically over the

Tropic of Capricorn in the southern hemisphere. During these months, the mean

daily temperatures remain below 21°C over northern plains and northern moun-

tain regions. The night temperatures sometimes fall below freezing point resulting

in wide spread damage to the standing crops due to frost. The temperature in-

creases as one moves from north to south (Fig. 17.3). As a result of low tempera-

tures, a feeble high pressure area develops over northern parts of India (Fig17.4)

This mild high pressure causes the off-shore Northeast monsoon winds. Their

direction in Northern Plains is westerly owing to the relief. These land bearing

winds being cold and dry don’t give rain over most parts of the country. However,

these winds cause rain along the Coromandel coast since they collect moisture on

their way over the Bay of Bengal.

The succession of depressions is another feature of this season. These low pres-

sure systems are called “Western disturbances” as they originate in the Mediterra-

nean region. These depressions move with the westerly jet streams. Covering a

long distance over Iraq, Iran and Pakistan, they reach India around mid Decem-

ber. Their arrival results in the increase of temperature and in light rains over north-

ern plains. They cause wide spread snowfall over western Himalayas and the

adjoining ranges. At times hailstorms cause widespread damage to the standing

rabi crops in northwestern plains. The meager rainfall caused by these distur-

bances is of great importance to the standing crops, particularly the wheat, in

unirrigated areas. These depressions are followed by cold waves which bring

down temperatures considerably.

The peninsular India has no well defined winter season. The mean monthly tem-

peratures in the month of January is above 20°C in this part. Moreover, the coastal

plains hardly experience any seasonal change as is clear from the mean monthly
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Fig. 17.4 INDIA : Pressure and wind direction
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temperature of above 27°C at Thiruvananthapuram. But Chennai records a tem-

perature of 25°C during December and early January owing to the rains caused

by Northeast monsoon winds (Table 17.1)

The important characteristics of cold weather season are:

 Low temperatures in the north and their gradual increase towards south-

ern parts of India.

 Blowing of cold and dry northeast monsoon resulting in dry weather

conditions in most parts. Coromandel coast receives rainfall during

winter.

 Western disturbances cause light rain in northern plains and snowfall over

the Himalayan ranges.

(ii) The Hot Weather Season

The apparent movement of the sun towards the north increases the temperatures

in the northern plains. As a result, the spring sets in soon giving way to the hot

weather season which lasts till end of June in this region. The temperatures in-

crease northwards and reach around 45°C in mid May in most parts of the north-

ern plains. The characteristic features of this season are afternoon dust storms and

‘Loo’ which is a hot dry wind which blows during May and June mainly over the

northern plains. These winds cause heat stroke resulting in deaths of hundreds of

people every year. The day temperatures at times rise above 45°C in some north-

western parts of the country.

The wind direction is variable during this season. The weather conditions are gen-

erally hot and dry throughout the country. However, dust storms cause drizzle in

Northern Plains. Light showers are also experienced in Kerala, West Bengal and

Assam. In Kerala, these premonsoon showers are popularly known as “Mango

Showers”. In West Bengal and Assam, they are called Northwesters or Kal

Baisakhi. Sometimes, due to high velocity of winds these Northwesters cause

heavy loss of life and property.

 The main characteristic features of hot weather season are hot and dry

weather, blowing of Loo - a hot dry wind in northern plains, afternoon dust

storms, sometimes causing drizzle and mild showers in Kerala (Mango

showers), West Bengal and Assam (Northwesters / Kal Baisakhi).

(iii) The Advancing Southwest Monsoon Season

It is a rainy season for most parts of India. It starts with the inflow of Southwest

monsoons which strike the coast of Kerala normally in the first week of June and

cover most of India by mid July. This weather continues till September. The arrival

of these warm moisture laden winds brings a total change in weather conditions.

Their arrival causes sudden rains which bring down the temperatures consider-

ably. The decline in temperature is between 5°C to 10°C. The sudden onset of



rain is called break of monsoons or the burst of monsoons. The arrival of these

winds may be delayed by a week or two depending upon the pressure conditions

over northern plains and over the Indian ocean (Fig.17.1) The peninsular shape of

India divides these Southwest monsoons into two branches - Arabian Sea branch

and Bay of Bengal branch.

(a) Arabian Sea branch of Southwest monsoons strikes the western coast of

India and causes heavy rains on the western slopes of the Western Ghats.

After crossing the Western Ghats, these winds cause less rainfall on the

eastern slopes as they gain temperature while descending. This area is, there-

fore, known as rain shadow zone. This explains why interior parts of

Maharashtra, Karnataka and Telangana get meagre rains from these winds.

Southwest monsoons striking along the coast of Saurastra and Kuchchh

and pass over Rajasthan and beyond to meet the Bay of Bengal branch.

These winds cause widespread rain in these states and western Himalayan

region.

(b) The Bay of Bengal branch is divided into two sub branches after striking

eastern Himalayas. One branch moves towards the east northeast direction

and causes heavy rains in Brahmaputra valley and northeast hills of India.

The other branch moves towards northwest along the Ganga valley and the

Himalayan ranges causing heavy and widespread rains over vast areas. In

this region, the amount of rainfall decreases from east to west owing to the

progressive decrease in humidity of these winds(Fig. 17.8).

(c) The characteristics of Southwest Monsoons

(i) These winds generally strike the Indian coast in the first week of June.

but their arrival and departure may be before time or even it may be

delayed.

(ii) There may be dry spells in between rainy periods. Such long dry spells

may even lead to failure of crops.

(iii) At times, these winds skip over certain regions without any cause.

(iv) The amount and timing of rainfall and intervening duration of wet and

dry spells varies from year to year. This is known as the vagaries of the

monsoons.

(v) The spatial distribution of rainfall is uneven - some regions may receive

heavy rains while the others will have to be contented with meagre or

scanty rains.

(vi) Generally, these winds start retreating by the end of September. But,

sometimes, their departure may be delayed till October or they may

retreat even much earlier.



Fig. 17.6 INDIA : Temperature (during hot season)
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Fig. 17.7 INDIA : Pressure and winds (during southwest monsoon)
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Fig. 17.8  INDIA : Rainfall
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The main features of advancing Southwest monsoon season are:

 Low pressure conditions over northwestern parts of India and high

pressure conditions over seas.

 The general wind direction particularly on the Arabian Sea and the

Bay of Bengal is southwest to northeast. They cause wide spread

rain interspersed with dry spells.

 The onset of monsoons is in the first week of June and withdrawal by

the end of September.

 The weather is generally hot and humid during this season.

(iv) The Retreating Southwest Monsoon Season

The Southwest monsoons start retreating in the first week of September from

Pakistan border in Northwest India. Thus, these winds withdraw earlier from the

regions where they reach the last. The retreat of these winds takes place due to

weakening of low pressure area over the northwestern parts. This happens due to

low temperatures caused by apparent shift of the sun towards the equator and

also owing to the widespread rains bringing down temperatures perceptibly. Con-

sequently, the air pressure starts decreasing. Such changes in the patterns of at-

mospheric pressure causes Southwest monsoons to withdraw. Hence, this period

is known as the season of retreating Southwest monsoons. By the end of October,

these winds retreat from most of northern India. As a result, fair weather condi-

tions prevail over this region.

The low pressure area lying over Northwest India is transferred to the middle of

the Bay of Bengal by the end of October. As a result of these unstable conditions,

severe cyclonic storms originate in the Bay of Bengal. These cyclonic storms strike

along the eastern coast of India causing wide spread rain in the coastal regions.

Some times very sever storms cause damage to the standing crops, cattle, prop-

erty, the lines of transports, communication and even electricity. Tamil Nadu coast

receives maximum of its rainfall during October and November - the period of

retreating monsoons.

The main characteristic features of retreating Southwest monsoon season are:

 weakening of low pressure area over Northwest India;

 fall in temperatures throughout India;

 shifting of low pressure area to the south; and

 origin of cyclonic storms in the Bay of Bengal causing heavy rains and

damage to crops and property along the eastern coast of India.

INTEXT QUESTIONS 17.4

1. List four important features of each seasons given below 

(a) Cold Weather Season
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(i) ______________________ (ii) ________________________

(iii) _____________________ (iv) ________________________

(b) Hot Weather Season

(i) ______________________ (ii) ________________________

(iii) _____________________ (iv) ________________________

(c) The Advancing Southwest Monsoon Season

(i) ______________________ (ii) ________________________

(iii) _____________________ (iv) ________________________

(d) The Retreating Southwest Monsoon Season

(i) ______________________ (ii) ________________________

(iii) _____________________ (iv) ________________________

17.5 DISTRIBUTION OF ANNUAL RAINFALL

Study the map carefully. You will find that the regional variations in average annual

rainfall are well pronounced. The distribution map of rainfall shows that northeast-

ern parts of Jammu and Kashmir and extreme western Rajasthan receive a rainfall

of less than 20 cm. On the other hand, the west coastal plains, Sub-Himalayan

areas of northeast India including the Shillong plateau receive more than 200 cm.

of annual rainfall. Southern slopes of Khasi and Jayantia Hills, particularly the

Cherrapunji valley receive the highest rainfall exceeding 1000 cm. Starting from

the southern coast of Gujarat, the isohyte of 200 cm. runs somewhat parallel to

the coast of Western Ghats upto kanyakumari. To the east of Western Ghats, the

rainfall drops abruptly below 60 cm. over interior Maharashtra and Karnataka.

Most parts of Punjab, Haryana, central and eastern Rajasthan and western Gujarat

also receive rainfall below 60 cm. Starting from the southwestern parts of Jammu

and Kashmir, the isohyte of 100 cm. moves eastwards upto east of Allahabad

from where it bends to the west and south west, running over western Madhya

Pradesh, eastern Maharashtra and northern Andhra Pradesh, it joins eastern coast

near Visakhapattnam. To the west and south west of this isohyte, the areas receive

less rainfall. Some parts of Coromondel coast receive a rainfall of more than 100

cm. The areas receiving less than 100 cm. of rainfall depend on means of irrigation

for agricultural activities

In India, distribution of rainfall particularly of the southwest monsoon has a close

relationship with the relief. Hence it is even described as “relief” or “orographic”

rainfall. By and large places with higher altitude have greater chance to catch more

rainfall than the places with less altitude. The direction of moist winds also matters.
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The distribution of annual rainfall in different parts of India shows the following

trends:

 The rainfall decreases as one moves from Kolkata to Amritsar.

 It shows declining trend towards interior from the coastal areas on Deccan

Plateau.

 Northeastern parts receive more rainfall than north western parts of India.

 Areas lying on the windward side receive more rains than the areas lying

on the leeward side.

17.6 THE MONSOONAL UNITY IN INDIA

Despite the regional diversities in climatic conditions, it is obvious from the above

description that there exists a climatic unity in India. The ‘Climatic Unity’ means

that weather conditions over different parts of India are more or less the same

during different seasons round the year leaving minor variations as exceptions to

the rule. Indian climate is called ‘monsoon climate’. It explains how much influ-

ence the monsoon winds have in bringing climatic unity. This unity in climatic con-

ditions results from the combined influence of regular movements of monsoons

(seasonal winds) and the bounding role of the Himalayan mountain system.

The monsoonal unity of India caused by these twin factors is discernible. It reflects

upon the life styles and activities of the common masses in India. They are:

(i) Rhythm of seasons: The sequence of hot, wet and cold seasons affects

the life styles and economic activities of the people throughout India in the

following ways:

Firstly, the farmers all over India start their agricultural activities like plough-

ing of fields, sowing of seeds, transplantation etc. with or just before the

onset of monsoons. Kharif crops - rice and millets, cotton and sugarcane in

different areas is an expression of amount of rainfall they receive. During

winter, wheat is the major rabi crop in cool and irrigated areas; whereas

barley, gram and oil seeds are common crops of unirrigated areas in north-

ern and central India.

Secondly, the clothes are also affected by seasons. During summer, the

people wear cotton clothes whereas the woollen clothes are used in winter

season especially in north and central India.

Thirdly, most parts of lndia have to bear a long dry season; contrary to it, the

season of life giving rains is limited to only a few months. This has a far

reaching effect on the life style of the Indian people. When the rain drops

the monsoon clouds fall on the thirsty parched land. Their music and fra-

grance coming out of the land generate similar emotional responses all over

India. This is reflected in the Kajari of Bhojpuri and Malhar of Brij and their

counter parts in other regions of India. Most of the Indian festivals are closely
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linked with seasons. In north India, Baisakhi is celebrated when rabi crop is

ready for harvesting. During winter, when the sun shines vertically over the

Tropic of Capricorn and extreme cold weather conditions prevail over

northern plains Lohri and Makar Sakranti are celebrated in the north and

west while Pongal distinctly is its southern counterpart. Holi is celebrated in

spring after bidding good bye to the prolonged cold winter especially in the

north.

Fourthly, the rainfed subsistence farming has been the oldest response of the

village community. Its entire economy is based on it, howsoever meagre rain

it may be.

Lastly, the seasonal and regional variations in weather conditions have made

different regions capable of producing different crops in varying quantities

making all regions completely interdependent. This is not a less contribution

of the monsoons in promoting underlying unity despite all pervasive diver-

sity.

(ii) Thirst for Water: You know that rain occurs over most parts of India only

during four or five months of the year. Thus, India remains dry for seven to

eight months in a year. Even during rainy season, spells of dry period are

common. Being an agricultural society, the need for water is all pervasive in

most parts of India. Even the rainiest parts around Cherrapunji and in Konkan

and Kerala have no drinking water during the long and dry summer months.

All eyes are focussed on black monsoon clouds in every part of the country.

(iii) The Waiting for Monsoon Rains: The farmers as well as citizens all over

India eagerly wait for monsoon rains after a long dry season not only to get

rid of summer heat but to start agricultural activities which sustain rural as

well as urban economy. So, bursting of monsoon is welcomed with equal

joy everywhere in India.

(iv) Incidence of Droughts and Floods: The paradox of Indian monsoons is

that no part in India is spared from occasional or even frequent floods or

droughts, if not famines. The drought are common even in the areas of heavy

rainfall like Kerala and Assam; likewise, dry areas of Northwest India are

not free from floods, be it Punjab or Rajasthan. Consequently, there is need

to conserve, control and store water for irrigation, drinking and power gen-

eration.

INTEXT QUESTIONS 17.5

1. Write True or False against each of the following statements

(a) The amount of rainfall decreases from east to west in northern plains.

(b) Gujarat and Rajasthan receive low rainfall as monsoon winds become

dry on reaching these states.
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Fig. 17.9 INDIA : Average Annual Rainfall
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(c) The date of arrival of monsoon winds is always definite in different

parts of India.

(d) Coromandel coast receives bulk of its rainfall in October-November

from Northeast monsoon winds.

(e) Only certain parts of India experience the occurrence of droughts and

floods.

2. Name two areas of India which receive less than 20 cm of annual rainfall.

(i)___________________________   (ii)_______________________

WHAT YOU HAVE LEARNT

India is a country of climatic diversities which are expressed in the variations in the

distribution of temperature, pressure, winds and amount of precipitation. The factors

which are responsible for determining the climate of different regions of India

include her location and latitudinal extent, physiography, the role of Himalayan

ranges as a climatic divide, the monsoon winds, upper air circulation, western

disturbances and cyclonic storms. Derived from Arabic word ‘mousim’, monsoon

implies the rhythm of season and seasonal reversal of winds. Meteorologically, the

year in India is divided into four seasons namely the cold weather season, the hot

weather season, the advancing southwest monsoon season and the retreating

southwest monsoon season. These seasons have different characteristics of weather

conditions.

TERMINAL QUESTIONS

1. How do western disturbances influence the weather conditions of north west

India?

2. Distinguish between:

(i) The cold weather season and hot weather season;

(ii) The southwest and northeast monsoons.

3. Give reasons :

(i) Dras in Kargil is always colder than Thiruvananthapuram.

(ii) Winter is dry and cold over greater parts of India.

(iii) Southwest monsoons start retreating from northern India after September.

(iv) The western coastal plains receive more rainfall compared to the interior

plateau region lying east of the Western Ghats.
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4. Describe five major factors which influence the climate of India. Illustrate

your answer with examples.

5. Explain with suitable examples the uneven distribution of rainfall in India.

6. Identify the characteristics of monsoons in India.

7. Locate and label the following on the outline maps of India

(i) Dras and Cherrapunji;

(ii) Areas receiving rainfall from ‘western disturbances’;

(iii) Areas receiving rainfall from northeast monsoons.

(iv)  Areas receiving annual rainfall less than 20 cm.

ANSWER TO INTEXT QUESTIONS

17.1

1. (a) Jaisalmer in Rajasthan desert (b) Dras in Jammu & Kashmir

2. (i) Thiruvananthapuram

(ii) Delhi

(iii) (a) Thiruvananthapuram (b) Nagpur (c) Delhi (d) Chennai

(iv) June, July, August, September

(v) Leh.

17.2

1. The Himalayas

2. Mumbai lies along the western coast while Delhi is too far away to have any

oceanic influence.

3. Westerly jet stream.

4. Because they are cold and dry land bearing winds.

5. Owing to the reversal of air pressure conditions between land and sea at the

peak of the summer season.

17.3

1. Monsoon refer to a system of winds in the tropical regions under which the
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direction of winds is reversed completely between summer and winter.

2. The shifting of planetary pressure and wind belts. .

3. (i) Differential heating and cooling of land and sea.

(ii) Shifting of planetary pressure and wind belts.

(iii)  System of jet streams.

17.4

1. (a) (i) cold and dry in most parts of India.

(ii) direction of winds is generally northeasterly.

(iii) light rain, hails in northwestern plains and snowfall in Western

Himalayan region.

(iv) rainfall along Coromondal coast from N.E. monsoons.

(b) (i) generally hot and dry throughout India.

(ii) variable wind direction.

(iii) blowing of hot and dry wind called “Loo” in northern plains causing

heat strokes.

(iv) light rain in Kerala, W. Bengal and Assam. (premonsoon showers)

(c) (i) generally rainy throughout India.

(ii) general direction of winds is southwesterly.

(iii) onset and withdrawal of these winds is somewhat certain with

marginal variations.

(iv) amount of rainfall varies from place to place and time to time.

(d) (i) Weakening of low pressure are over northern parts of India.

(ii) fall in temperatures throughout India.

(iii) shifting of low pressure areas to the Indian ocean.

(iv) origin of cyclonic storms in the Bay of Bengal causing heavy rains

on coastal areas.
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17.5

1. (a) True; (b) False; (c) False; (d) True; (e) False

2. (a) Ladakh (b) Rajasthan desert

HINTS TO TERMINAL QUESTIONS

1. Refer to 17.2 (vii)

2. (i) Refer to 17.4 (i) and (ii)

(ii) Refer to 17.4 (iii) and (iv)

3. (i) Because Dras is located in high altitude and latitude in interior parts of

Jammu and Kashmir while Thiruvananthapuram has coastal location and

is nearer to equator.

(ii) Refer to 17.4 (i)

(iii) Refer to 17.5

4. Refer to 17.2

5. Refer to 17.5

6. Refer to 17.6

7. Refer to maps.
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20

LAND, SOIL AND VEGETATION

RESOURCES IN INDIA

The nation’s strength, be it social, economic or political depends mostly on the

available resources and their proper utilisation. But what is a resource? In simpler

terms, resource is the matter or substance which satisfies human wants at a given

time and space. Before any element can be designated as resource three basic

pre-conditions must be satisfied. They are the knowledge, technical skills and

demand for the material or services produced. If one of these conditions is not

satisfied the particular substance remains unutilised. Let us explain it through one

example. From time immemorial, water is present on the earth. But it becomes a

source of energy when people gained the knowledge and technical skills for

hydel power generation. It is therefore human ability and need which create

resource value and not their sheer physical presence. So the basic concept of

resource is also related to human well-being.

India has rich endowment of resources. An integrated effort is now being made

by our country to make the best use of the existing resource potential. It helps to

meet the demands of growing population and also provide opportunities for

employment. Simultaneously, it acts as indicator for the levels of development. In

this lesson we will study three vital resources i.e. land, soil and vegetation.

OBJECTIVES

After studying this lesson, you will be able to :

 recognise the significance of land as a resource;

 identify the main uses of land;

 explain some of the problems in land resource and their solutions;

 recognise the significance of soil as a resource; .

 recall the main characteristics of each major soil type in India;
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 locate major soil regions on the map of India;

 identify different factors that are responsible for the soil erosion in different

parts of India;

 explain the problems created as a result of soil erosion;

 establish the relationship between measures adopted for soil conservation

with types of erosion in different parts of India.

 identify major constituents of vegetation;

 recognise major vegetation types;

20.1 LAND RESOURCE

Land is our basic resource. Throughout history, we have drawn most of our

sustenance and much of our fuel, clothing and shelter from the land. It is useful to

us as a source of food, as a place to live, work and play. It has different roles. It

is a productive economic factor in agriculture, forestry, grazing, fishing and mining.

It is considered as a foundation for social prestige and is the basis of wealth and

political power. It has many physical forms like mountains, hills, plains, lowlands

and valleys. It is characterised by climate from hot to cold and from humid to

dry. Similarly, land supports many kinds of vegetation. In a wider sense, land

includes soil and topography along with the physical features of a given location.

It is in this context that land is identified closely with natural environment. However,

it is also regarded as space, situation, factor of production in economic processes,

consumption goods, property and capital.

Availability of Arable Land

India is well endowed with cultivable land which has long been a key factor in

the country’s socio-economic development. In terms of area, India ranks seventh

in the world, while in terms of population it ranks second. Arable land includes

net sown area, current fallow, other fallow and land under tree crops. Arable

land covers a total area of 167 million hectares which is 51 % of the total area of

the country.

However, the arable land-man ratio is’ not as favourable as in many other countries

like Australia, Canada, Argentina, the USA, Chile, Denmark and Mexico.

Conversely, the land-man ratio is more favourable in India than Japan, the

Netherlands, Egypt, United Kingdom, Israel and China. What is the land-man

ratio? Land-man ratio is defined as the ratio between the habitable area and the

total population of a country.

The physical features in India are diverse and complex. There are mountains,

hills, plateaus and plains which produce varied human response to the use of

land resources. About 30% of India’s surface area is covered by hills and

mountains. These are either too steep or too cold for cultivation. About 25% of

this land is topographically usable which is scattered across the country. Plateaus
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constitute 28% of the total surface area but only a quarter of this is fit for cultivation.

The plains cover 43% of the total area and nearly 95% of it is suitable for cultivation.

Considering the differences in proportion of surface area, this allows us to conclude

that taking the country as a whole, about two-third of it is usable. Moreover, soils,

topography, moisture and temperature determine the limits of cultivability and the

quality of arable land is determined by these factors. As a result of this, half of the

surface area is cultivated. This proportion is one of the highest in the world.

 Land includes both soil and topography with the physical features of a

given location. It is also regarded as space, factor of production in

economic processes, consumption goods, situation, property and capital.

 Land-man ratio is defined as the ratio between the habitable area and

the total population of a country.

 Land-man ratio in India is not as favourable as in many countries like

Australia, Canada, Argentina, USA, Chile, Denmark and Mexico.

Conversely, the land-man ratio is more favourable in India than in Japan,

the Netherlands, Egypt, U.K., Israel and China.

INTEXT QUESTIONS 20.1

1. Define land-man ratio.

_________________________________________________________

2. Name four countries where land-man ratio is much more favourable than in

India.

(i)_____________(ii)____________ (iii)__________ (iv)____________

3. Name four countries where land-man ratio is less favourable than in India.

(i)_____________(ii)____________ (iii)__________ (iv)____________

20.2 LAND USE

Out of the total geographical area (328 million hectares), land utilisation statistics

are available for 305 million hectares only. The balance 23 million hectares remains

unsurveyed and inaccessible. The relevant statistic are given in Table 20.1. The

significant features of land utilisation are :

(a) high percentage of area suitable for cultivation;

(b) limited scope for further extension of cultivation and

(c) small area under pastures despite a large bovine population.
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Table 20.1 Land Utilisation in India

Category Area in M. Ha % of total reporting area

1. Net sown area 142.40 46.30

2. Current fallow 13.70 4.20

3. Other fallow 9.70 3.00

4. Pastures and groves 15.40 5.00

5. Cultivable waste 15.00 4.70

6. Not available for Cultivation

(a) Barren and uncultivable land 19.60 6.20

(b) Land under non-arable use 21.20 8.60

7. Forest 68.00 22.00

Total 305.0 100.0

Fig. 20.1 Land utilisation in India

Presently, a little more than 40 million hectares of land is not available for cultivation.

Area under this category has shown a decline from 50.7 million hectares in 1960-

61 to 40.8 million hectares in 1990-91. There has been a marginal decline in

fallow land from 9.9% in 1950-51 to 7.5% in 1990-91. Cultivable wastelands

also witnessed an appreciable decline of 34% between 1950-51 and 1990-91.

During 1950-51 and 1990-91, the net sown area has witnessed notable increase

of about 20%. This area in 1950-51 was 118.7 million hectares which increased
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to 142.4 million hectares in 1990-91. Only 14% of the net sown area or 41.7
million hectares produced two or more crops in 90-91. Surprisingly, only 5% of
the land is under permanent pastures and grazing in a country with the largest

bovine population of the world. Land under non-agricultural use has increased
with the accelerated growth in economy. The process of industrialisation and
urbanisation demands more land under roads, railways, airports, human settlements
and industries not excluding huge multi-purpose dams. Essentially, on the limited

total area all the cultural uses of land must be accommodated. Obviously, it can be
realised mainly at the cost of land under agriculture. In 1950-51, the total area
under non-agricultural use was 9.3 million hectares which increased to 21.2 million
hectares in 1990-91. Contrary to general belief, the percentage of land under

forest is one of the lowest in the world. Forests occupy not more than 22% of the
total geographical area of the country, while the world average is 30%. According
to land use statistics, area under forests has increased from 40 million hectares in
1950-51 to 68 million hectares in 1990-91. It is much below the desired national

goal of one third of the total area.

Thus, land use is a dynamic process. It changes over time due to a number of
factors, including increasing population, changes in cropping system and technology.
As the various sectors of the economy develop, there may be a shift in the pattern

of land use. However, the bulk of the land continues to be used for raising crops.
With unabated population growth, the pressure of population on arable land is

bound to grow. Indeed, it should be a matter of great national concern.

20.3 LAND PROBLEMS

Out of the total land area, as many as 175 million hectares suffer from degradation.

Land degradation is caused largely by soil erosion, but also by water logging and

excessive salinity. The most serious threat to the soil is posed by deforestation.

Heavy railfall during monsoon damages the soils. Steep slopes encourage rapid

runoff leading to soil erosion especially on the southern slopes of the Himalayas

and the western slopes of the Western Ghats. Major portions of the Himalayas

are prone to landslides and erosion. Wind erosion is prevalent in Rajasthan, gully

erosion in Chambal Valley, Chotanagpur, Gujarat, Submontane Punjab Himalaya.

Water logging and salinisation which constitute the second major threat to soil

have already consumed 13 million hectares and threaten many more. The lands

affected are mostly situated in canal irrigated areas. They have suffered because

of the absence of adequate drainage. Land is also degraded due to mining

operations in many parts of the country. The total land area affected is about 80

thousand hectares by mining. Urban encroachment on good quality agricultural

land is another problem by which the amount of land used for agriculture is steadily

declining. In other words, there is a tough competition between agriculture, urban

and industrial development. There are social conflicts that are arising out of the

rights to occupy and transfer of land. The tenant cultivators face major disincentives

such as the fear of eviction, the insecurity of tenure, high rents and inadequate

surplus to invest. Land ceiling laws have not been implemented with adequate

strictness.



MODULE - 7

 92

Land, Soil and Vegetation Resources in India

Natural Resource and their

development in India

Notes

GEOGRAPHY

20.4 SOLUTION OF LAND PROBLEMS

To deal with these problems, the country has adopted a two-fold approach; physical

and social. Physical reclamation of land is achieved through chemical treatment of

water-logged soils and is followed with scientific rotation of crops. Similarly, land

rendered useless by river action and river floods are also reclaimed after necessary

freatment to restore their fertility and texture. Physical reclamation of desert lands

calls for more sustained efforts. It requires introduction of suitable natural vegetation

and canal or well irrigation or even both. It helps to raise water table. Social

approach on the other hand is reflected through state legislation aiming at overall

rural reconstruction, promoting agriculture and its productivity in particular.

Consolidation of land holdings is one measure among many. It provides necessary

motivation and empowerment of a tiller by confirming on him the rights of land

tenure/ownership. Elements of social exploitation are promptly. removed e.g.

absentee landlords. Thus legislation is used to ensure social justice.

Remote sensing data have shown that about 200 square kilometres of the Gulf of

Kuchchh have been covered by sedimentation. The National Remote Sensing

Agency has estimated 53 million hactares (16%) as wasteland in the country.

Among the states, the highest incidence of wastelands is recorded in Jammu and

Kashmir (60%) followed by Rajasthan (38%), Sikkim and Himachal Pradesh

(37% each) and Gujarat (17%). The Government of India constituted the National

Wasteland Development Board in 1985 with a view to enhancing productivity of

wastelands. It includes the programe of afforestation of 5 million hectares per

year.

India does not have shortage of land. But, land reform policies need to be reoreinted

for further increase in food production.

 Land use is a dynamic process. It changes over time due to a number

of factors including increasing population, changes in cropping system

and technology. As various sectors of the economy develop, there may

be a shift in the pattern of land use.

 The major land problems include land degradation due to soil erosion,

water logging, salinisation, mining operations and urban encroachment

on good quality agricultural land.

 India has adopted two ways to develop land:

(a) physical (reclamation of land) and (b) social (land reforms)

INTEXT QUESTIONS 20.2

1. Name three areas where gully erosion is much more prominent.

(i)_________________ (ii)________________(iii)_________________

2. What is the most serious threat posed to the soil?

________________________________________________________
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3. Name two methods adopted to develop land. 

(i)_________________________ (ii)____________________________

4. Which is the area where wind erosion is more prominent?

________________________________________________________

20.5 SOIL RESOURCES

Soil is defined as upper layer of the earth composed of loose surface material. It is

a mixture of many substances including endless variety of minerals, remnants of

plants and animals, water and air. It is the end product of continuing interaction

between the parent material, local climate, plant and animal organisms and elevation

of land. Since each of the elements varies over space, soils also differ from place

to place. Soil is an important segment of our ecosystem, as it serves an anchorage

for plants and source of nutrients. Thus, soil is the seat, the medium and fundamental

raw material for plant growth. Through its relative fertility, it affects man’s economic

activities and shapes the destiny of our country. When the soil is lost, property and

culture are also lost. Therefore, it is a valuable national and fundamental earth

resources of the country.

Fig. 20.2 : Soil types
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20.6 MAJOR SOIL TYPES

The soils of India are broadly divided into following six types:

1.  Alluvial Soils

Alluvial soil is the most important soil type of India. It covers the vast valley

areas of the Sutlej, Ganga and Brahmaputra and the fringes of the southern

peninsula. It is thin near the fringe of the plateau. The alluvial soils occupy 64

million hectares of the most fertile land. The soils vary from sandy loam to

clay in texture and are rich in potash but deficient in nitrogen and organic

matter. Generally, the colour varies from grey to reddish brown. These soil

are formed of deposits of silt and sand brought down by the rivers flowing

from the Himalayas and the Great Indian plateau. Being young, the soils lack

profile development. Being extremely productive, these soils are most

important from the point of view of Indian agriculture. Based on geographical

considerations, this soil can be subdivided into two divisions: newer alluvium

(khadar) and older alluvium (bangar). Both are different in texture, chemical

composition, drainage capacity and fertility. The newer alluvium is a light

friable loam with a mixture of sand and silt. It is found in river valley, the

floodplains and deltas. On the other hand, the older alluvium lies on the inter

fluves. The higher proportion of clay makes the soil sticky and drainage is

often poor. Almost all crops are grown on these soils.

2. Black Soils (Regur)

The black soils are found mainly on the Deccan lava region covering large

parts of Maharashtra, some parts of Gujarat and Madhya Pradesh and small

parts of Karnataka, Andhra Pradesh and Tamil Nadu. The soils are formed

by disintegration of volcanic basaltic lava. The colour of the soil is generally

black due to presence of compounds of aluminium and iron. The soil is locally

known as regur which extends roughly to 64 million hectares. It is generally

clayey deep and has low permeability and impregnable. But it’s depth varies

from place to place. It is very thick in lowlands but very thin on highlands.

The most important characteristics of this soil are its ability to retain moisture

even during the dry season. The soils form wide cracks during summer due

to moisture loss and swell and become sticky when saturated. Thus, the soil

is aerated and oxidised to deep levels which contribute to maintain its fertility.

This continued fertility is favourable in the area of low rainfall for cotton

cultivation even without irrigation. Other than cotton, this soil is favourable

for the cultivation of crops like sugarcane, wheat, onion and fruits.

3. Red Soils

Red soils cover large part of the Peninsular upland in Tamil Nadu, Karnataka,

Goa, South east Maharashtra, Andhra Pradesh, Orissa, Chotanagpur Plateau

and Meghalaya Plateau. They encircle the black cotton soil zone. They have

developed on the crystalline rocks like granite, gneisses and cover roughly
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72 million hectares of the arable land. Iron compounds are abundant making

the soil reddish in colour but they are deficient in organic matter. The red soils

are generally less fertile and are not as important agriculturally as the black

and alluvial soils. But the productive capacity can be raised through irrigation

and use of fertilizers. This soil is suitable for rice, millet, maize, groundnut,

tobacco and fruits.

4. Laterite Soils

The laterite soils are commonly found in area of high altitude and heavy rainfall

in Karnataka, Tamil Nadu, Madhya Pradesh, Jharkhand, Orissa, Assam and

Meghalaya extending over 13 million hectares. They generally form under

hot and humid climatic conditions. The lateritic soils are particularly found on

high flat erosion surfaces in areas of high and seasonal rainfall. Loss of nutrients

by accelerated leaching is the most common feature which renders the soil

infertile. The pebbly crust is the important feature of laterites which is formed

due to alteration of wet and dry periods. As a result of weathering, laterite

becomes extremely hard. Thus, their characteristics include complete chemical

decomposition of the parent rock, complete leaching of silica, a reddish brown

colour given by the oxides of aluminium and iron and lack of humus. The

crops which are generally grown are rice, millets, sugarcane on lowland and

tropical plantation such as rubber, coffee and tea on uplands.

5. Desert Soils

The desert soils occur in western Rajasthan, Saurashtra, Kutchchh, western

Haryana and southern Punjab. The occurance of these soils is related to

desert and semi-desertic conditions and is defined by the absence of water

availability for six months. The soil is sandy to gravelly with poor organic

matter, low humus contents, infrequent rainfall, low moisture and long drought

season. The soils exhibit poorly developed horizons. Plants are widely spaced.

Chemical weathering is limited. The colour of the soil is either red or light

brown. Generally, these soils lack the basic requirements for agriculture, but

when water is available, variety of crops like cotton, rice, wheat etc. can be

grown with proper dose of fertilizers.

6. Mountain Soils

The mountain soils are complex and extremely varied. The soils vary from

deep alluvium in the river basins and lower slopes to highly immature residual

gravelly on higher altitudes. Because of complex topographic, geologic,

vegetation and climatic conditions, no large areas of homogenous soil groups

are found. Areas of steep relief are mostly devoid of soil. Various types of

crops are grown in different regions like rice in valley, orchards on slopes and

potato in almost all areas.

20.7 SOIL EROSION

Soil erosion is described as the carrying away of soil. It is the theft of the soil by
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natural elements like water, wind, glacier and wave. Gravity tends to move soil

down slope either very slowly as in soil creep or very rapidly as in landslides. The

present shape of land has been carved through thousands of years. Soil erosion

has become now one of the major environmental problems and a serious constraint

for agricultural production. There are many physical and social factors which

determine the extent and severity of soil erosion. The principal physical factors are

erosivity of rainfall, erodibility of soil, severity of periodic floods, length and

steepness of the slope. The important social factors are deforestation, overgrazing,

nature of land use and methods of cultivation. Ravines, gullies and landslides are

most serious and highly visible forms of land erosion. On the other hand, sheet

erosion caused by rains and erosion due to winds are least visible but equally

serious as they too take a heavy toll of our precious top soils. Soil erosion by

ravines and gullies is widespread in India, It has been estimated that 3.67 million

hectares of soil surface is damaged. There are four major areas of ravines and

gullies in India. They are (1) Yumuna-Chambal ravine zone, (2) Gujarat ravine

zone, (3) The Punjab Siwalik foothills zone and (4) Chhotanagpur zone. There are

other areas of substantial ravine erosion in the Mahanadi valley, upper Son

valley, upper Narmada and Tapi valleys, Siwalik and Bhabar tract of the western

Himalayan foothills and edges of Ganga Khadar in western Uttar Pradesh. The

relatively less affected areas are whole of Deccan south of the Godavari, the

Ganga-Brahmputra plains, east of Varanasi, Kutchchh and western Rajasthan.

Sheet erosion is widespread over sloping deforested terrain, unterraced uplands

of Peninsular region, Sutlej-Ganga plains, Coastal plains, Western Ghats and North-

Eastern hills.

The occurrence of landslides is common in earthquake sensitive belts, particularly

the Siwaliks. Heavy rainfall and cutting of slopes for roads, buildings and mining

activities trigger landslides. In the last 50 years, the Rajasthan desert has encroached

upon 13000 hectares of land in Rajasthan, Gujarat, Haryana and Uttar Pradesh.

Glacial erosion is limited to high Himalayas and sea erosion is confined to coasal

areas only. Soil erosion and soil exhaustion due to loss of soil nutrients pose serious

threats to our efforts of increasing the productivity of soil faster than the population

growth.

20.8 SOIL CONSERVATION

Methods by which soil is prevented from being eroded consitute soil conservation.

If the soil is wasted or blown away, it is not easy to replenish it. Therefore, the

most important step of soil convservation is to hold the soil in place. This is possible

by improved agricultural practices in different regions. Contour ploughing and

terracing are generally practised on the hill slopes. They are the simplest conservation

methods. Rows of trees or shelter belts are planted to protect the fields in desert

regions from wind erosion. Afforestation of the catchment areas and slopes in the

Himalayas, the Upper Damodar valley in Jharkhand and the Nilgiri hills in the

south has been implemented. It reduces the surface runoff and binds the soil.

Ravines are noted for their enormous size and depth with vertical sides. The Central
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Soil Conservation Board has established 3 research stations: (1) Kota in Rajasthan,

(2) Agra in Uttar Pradesh and (3) Valsad in Gujarat to suggest methods of

reclamation of ravine lands. Overgrazing by sheep, goat and other livestock has

been partly responsible for soil erosion. Erosion due to these factor has been

reported from Jammu & Kashmir, Himachal Pradesh, Rajasthan and Karnataka.

Soil exhaustion can be prevented by the application of manure and fertilisers.

 The six major types of soil found in India are alluvial, black, red, laterite,

desert and mountain soil.

 Both physical and social factors cause soil erosion. The physical factors

are erosivity of rainfall, erodibility of soil, severity of periodic floods and

length and steepness of the slope. The social factors are deforestation,

overgrazing, nature of land use and methods of cultivation.

 Major forms of soil erosion are ravines, gullies, landslides and sheet

erosion.

 Contour ploughing, terracing, planting of shelter belt afforestation

checking of overgrazing and application of manures and fertilizers are

the methods of soil conservation.

INTEXT QUESTION 20.3

1. (a) Name the two important regions of alluvial soils.

(i)________________________ (ii)________________________

(b) Which element are responsible for red colour in red soils?

____________________________________________________

2. (a) Name three major types of soil erosion:

(i) ________________ (ii) ______________ (iii) ______________

(b) Name four methods of soil conservation adopted for preventing soil

erosion.

(i) __________ (ii) __________ (iii) __________ (iv) __________

20.9 NATURAL VEGETATION IN INDIA

The assemblage of plant species, e.g. trees, shrubs, grasses, creepers and climb-

ers and the like living in association with one another in a given environment is

known as natural vegetation. Contrary to this, a forest denotes a large tract cov-

ered by trees and shrubs which has an economic significance for us. Thus, a forest

has a different connotation than what the Natural Vegetation has.
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The variations in climatic conditions in India have resulted in having various types

of natural vegetation in different parts of the country. It is so because each plant

needs a definite range of temperature and precipitation for its growth. This justifies

the growth of tropical evergreen vegetation confined mainly to the Western Ghats,

on account of hot and wet climatic conditions. The same is true for temperate

evergreen vegetation of northeast India and thorny or arid or semi-arid vegetation

of Rajasthan desert and adjoining areas. Deciduous vegetation grows in central

parts of India owing to moderate climatic conditions prevailing over there.

MAJOR VEGETATION TYPES

Natural vegetation cover in India is generally divided under the following heads:

i) Moist Tropical Evergreen and Semi–evergreen Vegetation

ii) Moist Tropical Deciduous Vegetation

iii) Dry Tropical Vegetation

iv) Tidal Vegetation and

v) Mountain Vegetation.

1.  Moist Tropical Evergreen Vegetation

These are the tropical rain forests which are further divided into two sub-types on

the basis of their characteristics as under:

(a) The Wet Tropical Evergreen Vegetation is found in regions of very high

annual rainfall exceeding 300 cms. with a very brief dry season. Southern

parts of Western Ghat of Kerala and Karnataka are very wet. Northeastern

Hills are known for this type of vegetation. It resembles the equatorial veg-

etation. This type of vegetal cover has been badly depleted due to over

cutting of trees. The major characteristics of this type of vegetation are:

(i) These forests are dense and have lofty evergreen trees, often as high

as 60 metres and above.

(ii) The number of vegetal species per unit area is too large to exploit them

commercially.

(iii) Mahogony, cinchona, bamboos and palms are typical species of plants

found in these forests. Undergrowth is very dense and thick. Grass is

almost absent.

(iv) The wood of these trees is very hard and heavy to work with.

(b) Moist Tropical Semi-evergreen Vegetation is found between wet ever-

green vegetation and moist temperate deciduous vegetation. This type of

vegetation is found on the Meghalaya plateau, Sahyadris and Andaman and
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Nicobar Islands. This vegetation is confined to areas receiving an annual

rainfall of about 250 to 300 cms. Its important characteristics are:

(i) The vegetation cover is less dense than the wet evergreen forests.

(ii) Timber of these forests is fine textured and of good quality.

(iii) Rosewood, aini and telsur are important trees in Sahyadris, champa.

joon and gurjan in Assam and Meghalaya and ironwood, ebony and

laurel grew in other regions.

(iv) Shifting agriculture and over exploitation of forests have depleted this

vegetal cover to a great extent.

2. Moist Tropical Deciduous Vegetation

This is the most wide spread vegetal cover of India. This type of vegetation is

found in areas receiving annual rainfall of 100 to 200 cms. These include the

Sahyadris, the northeastern plateau of the peninsula, the Himalayan foot hills in the

Siwaliks, the bhabars and terai. The important characteristics of this vegetation

are:

(i) The trees shed their leaves once in a year in dry season.

(ii) This is a typical monsoon vegetation consisting of larger number of com-

mercially important species than the evergreen forests.

(iii) Teak, sal, sandalwood, shisham, cane and bamboo are important trees of

these forests.

(iv) Large scale cutting of trees for timber has depleted these forests hopelessly.

3. Dry Tropical Vegetation

This type of vegetation is divided into two groups as under:

(a) Dry Tropical Deciduous Vegetation is found in regions receiving annual

rainfall between 70 to 100 cms. These regions include parts of Uttar Pradesh,

northern and western Madhya Pradesh, parts of Gujarat, Maharashtra,

Andhra Pradesh, Karnataka and Tamil Nadu. These areas experience a

long dry season and a moderate rainfall limited at best to four months. The

important characteristics of this vegetation are :

(i) Stretches of open grass are most common between group of trees.

Teak is the dominant tree of this type of vegetation. .

(ii) The trees shed their leaves during the long dry season.

(b) Dry Tropical Thorny Vegetation is found in areas receiving annual rain-

fall less than 70 cms. These areas include north and northwestern parts of
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India and leeward side of the Sahyadris. The important characteristics of

this type of vegetation are:

(i) Vast, poor and coarse grasslands are interspersed with widely spaced

trees and bushes.

(ii) Acacia, euphorbias, cactus etc. are true representatives of this type of

vegetation. Wild palm and spiny and thorny varieties are also found

here and there.

4. Tidal Vegetation

This type of vegetation grows mainly in the deltaic regions of the Ganga, Mahanadi,

Godavari and Krishna which are flooded by tides and high sea waves. Mangrove

is the representative of this type of vegetation. Sundari is the typical tree of tidal

forests. It is found in abundance in the lower Ganga delta of West Bengal. This is

the reason why it is popularly known as Sunderban. It is known for its hard and

durable timber.

5. The Mountain Vegetation

Due to the difference in temperature and other weather conditions of northern and

peninsular mountain ranges, there exists difference in the vegetal cover of these

two groups of mountain ranges. Hence, the mountain vegetation can be classified

as the mountain vegetation of Peninsular plateau and the mountain vegetation of

the Himalayan ranges.

(a) The Mountain Vegetation of Peninsular Plateau: The high altitude area

of the plateau region include Nilgiri, Annamalai and Palni hills, Mahabaleshwar

in Western Ghats, Satpura and Maikal hills. The important characteristics of

vegetation of this region are:

(i) Stretches of open rolling grass plains with undeveloped forests or bushes

are found.

(ii) The wet temperate forests below 1500 metres are less dense than

those found above this height.

(iii) The forests have thick undergrowth, epiphytes, mosses and ferns.

(iv) Magnolia, laurel, elm are common trees.

(v) Cinchona and eucalyptus have been introduced from outside the country.

(b) The Mountain Vegetation of the Himalayan Ranges: In the Hima-

layan mountain region, the vegetation is different at increasing altitudes. This

can be divided into following types:

1. Moist Tropical Deciduous forests are found along the foot hills in the Siwaliks,

upto the height of 1000 metres. We have already learnt about these forests.

2. The Wet Temperate Evergreen forests are found in the areas lying between

1000 to 3000 metres. The important characteristics of these forests are:



MODULE - 7
Natural Resource and their

development in India

 101

Land, Soil and Vegetation Resources in India

Notes

GEOGRAPHY

(i) These are very thick forests of lofty trees.

(ii) Oak and chestnut are the predominant trees of the eastern Himalayan

region while chir and pine are in the western part.

(iii) Sal is the important tree in lower altitudes.

(iv) Deodar, silver fir and spruce are predominant trees between the height

of 2000 and 3000 metres. These forests are less dense as compared

to the forests at lesser elevations.

(v) These forests are of great economic importance to the local popula-

tion.

3. Dry Temperate Vegetation is found on the higher hilly slopes of this moun-

tain region which has moderate temperatures and rainfall between 70 cms

and 100 cms. Important characteristics of this type of vegetation are:

Fig. 20.3 Natural Vegetation in India
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(i) This vegetation resembles the Mediterranean vegetation.

(ii) Wild olives, acacia are important trees along with hard, coarse and

thick savanna grass.

(iii) Oak and deodar are found here and there.

4. Alpine Vegetation is found between the altitude 3000 and 4000 metres. The

important characteristics of these forests are:

(i) These are far less dense,

(ii) Silver fir, juniper, birch, pine and rhododendron  are important trees of

these forests. However, all of them have only a stunted growth.

(iii) Alpine pastures are found at still higher altitudes.

(iv) The trees get progressively stunted as they approach the snow line.

 Natural vegetation is the assemblage of plant species living in association

with one another in a given environment.

 Variations in temperature and rainfall conditions have a clear impact on

vegetation of different regions.

 The major vegetation belts include the moist tropical evergreen, the moist

tropical deciduous, dry deciduous, the tidal and the mountain vegetation.

Mountain vegetation spans almost from the tropical to Alpin types.

INTEXT QUESTIONS 20.4

1. Give suitable technical terms for the following statements:

(a) The assemblage of plant species living in association with one another

in a given environment______________________.

(b) A large area densly covered by trees and shrubs generally with a com-

mon crown or canopy______________________.

2. Classify the following species of trees into the types of vegetation given

below :Mahogony, Ebony, Shisham, Cinchona, Sal, Palm, Rosewood

(i) Moist Tropical Evergreen______________________.

(ii) Moist Tropical Deciduous______________________.

(iii) Moist Tropical Semi-evergreen______________________.

3. Name the type of vegetation found in the regions of annual rainfall

(i) exceeding 300 cms.______________________.

(ii) between 200 and 300 cms.______________________.

(iii) between 100 and 200 cms. ______________________.

4. Give two most important characteristics of the moist tropical deciduous

vegetation.

(a) __________________________ (b)________________________
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WHAT YOU HAVE LEARNT

Land is our basic resource. It has different roles like productive economic factor,

foundation for social prestige and is the basis of wealth and political power. India

is well endowed with cultivable land. It has favourable land-man ratio than Japan,

and Netherlands, whereas it is not as favourable as it is in Australia, Canada and

the U.S.A. Land use is a dynamic process. It changes over time due to a number

of factors including increasing population and changes in cropping pattern and

technology. However, bulk of land continues to be used for raising crops. India

faces a lot of problems related to land. They are land degradation, tenure or

ownership of land and deforestation. India has adopted two broad measures, land

reclamation and land reforms to solve these problems. Soil is defined as upper

layer of the earth composed of loose surface material. The soils of India are broadly

divided into six groups. They are alluvial, regur or black, red, laterite, desert and

mountain soils. Like land, soil also has problems such as soil erosion and soil

exhaustion. Various soil conservation methods like contour ploughing terracing,

shelter belt formation and afforestation are adopted in India. Natural vegetation

implies the assemblage of plant species living in association with one another in a

given environment. Diversity in climatic conditions has resulted into a marked

diversity in natural vegetation. The important vegetation types in India include the

moist tropical evergreen, the moist tropical deciduous, the dry deciduous, the tidal

forests and the mountain vegetation.

TERMINAL QUESTIONS

1. What are the significant features of land utilization in India?

2. Give a brief description of various types of land use in India.

3. Write two main characteristics of each soil type of India.

4. Describe various measures undertaken for conservation of soils.

5. Differentiate between these:

(a) Laterite soil and red soil

(b) Soil erosion and soil conservation

(c) New alluvium and old alluvium

6. Define natural vegetation. How is a forest different from it?

7. Distinguish between Tidal vegetation and Mountain vegetation.

8. Give reasons:

(i) The Himalayan vegetation belt are defined altitudinally and not horizontally.

(ii) The dry regions are covered with thorny frees and bushes.

9. Locate and label the following on an outline map of India::

(i) Alluvial soil.

(ii) Laterite soil.

(iii) Desert soil.

(iv) Tidal forests and tropical thorn forest.
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ANSWER TO INTEXT QUESTIONS

20.1

1. Land-man ratio is defined as the ratio between the habitable area and the

total population of a country.

2. Australia, Canada, Argentina, USA, Chile, Denmark and Mexico (Any four)

3. Japan, Netherland, Egypt, U.K., Israel and China. (Any four)

20.2

1. Chambal valley, Chotanagpur, Gujarat, Submountane Punjab Himalaya (Any

four)

2. Deforestation

3. (i) Physical (land reclamation), (ii) Social (land reforms)

4. Rajasthan

20.3

1. (i) Valley areas of Sutlej, Ganga, Brahmaputra, (ii) Fringes of the southern

peninsula.

(b) Compounds of Iron

2. (a) gully erosion, sheet erosion, landslides, ravine erosion (any three)

(b) contour ploughing, terracing, shelter belt formation, afforestation.

20.4

1. (a) Natural vegetation, (b) Forest

2. (i) Mahogony, cinochona and plam

(ii) Sal and Shisham

(iii) Ebony and Rosewood

3. (i) Moist Tropical Evergreen

(ii) Moist Tropical semi-evergreen

(iii) Moist Tropical Deciduous

4. (i) The trees shed their leaves once in a year in dry season

(ii) This belt consists of a number of commercially important species of

trees such as teak, sal, shisham, bamboos and sandalwood.

HINTS OF TERMINAL QUESTIONS

1. Refer to 20.1

2. Refer to 20.2

3. Refer to 20.6

4. Refer to 20.8

5. (i) Refer to 20.6

(ii) Refer to 20.7 and 20.8

(iii) Refer to 20.6

6. Refer to 20.9

7. Refer to 20.9

8. (i) Refer to 20.9 (5)

(ii) Refer to 20.9 (3)

9. With the helps of maps given in the book as well as with the help of atlas

locate the given soils and forests on the outline map of India.


