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SECTION A 
 

Q.1) a) What do you understand by topographic discordance? Discuss the landforms associated with 
it. 
 

Approach:  Introduce the answer by explaining the concept of topographic discordance. In the body 
discuss the various landforms associated with it. Conclude the answer by explaining its relevance 
in studying landforms. 
 
Topographic discordance refers to the creation of older topographic forms above and younger forms 
below. In other words, when the topographic accordance or uniformity from the top of the river 
valley to its bottom is not maintained rather is disturbed due to interruption in fluvial cycle of erosion 
caused by rejuvenation. The resultant topographic expression is called topographic unconformity or 
discordance wherein the upper part of the valley reveals the sign of senile or mature stage whereas 
the lowest part of the valley belongs to youth stage. 
Thus topographic discordance is the result of second cycle of rejuvenation which is formed when the 
erosive capacity of the river enhances. 
Landforms associated with topographic discordance: 
 
1) River Terraces: 

 
                                                                         Figure: River Terraces. 
 
These are abandoned river channels and flood plains, they represent planer surface that remains after 
the river incised its former valley floor owing to rejuvenation. In a river terrace presence of several 
terraces reveal, multiple discreet episodes of downcutting following rejuvenation, punctuated by 
periods of stability of aggradation. 
 
2) Knick point falls: 
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                                                                         Figure: Knick point. 
The breaks in channel gradient caused by rejuvenation (either due to upliftment or fall in sea fall) are 
called knick points or heads of rejuvenation. These breaks in channel gradient or knickpoints denote 
sudden drops of elevation in the longitudinal profile of rivers and allow the water to fall down 
vertically giving birth to waterfalls of varying dimensions. 
 
3) Incised Meanders: 

                                    
                                                              Figure: Incised meanders. 
 
The manner of formation of incised meanders is debated in geomorphic cycles. It is often inferred 
that incised meanders are inherited from a previous cycle of erosion and hence represent a second 
cycle feature, although many geomorphologist contest such a view and according to them it is not 
necessary that they represent second cycle landform. 
 
4) Uplifted peneplains: 
These are erosional surfaces which have experienced rejuvenation frequently in the form of regional 
upliftment. In fact they are result of successive cycle of erosion where several fluvial cycles have been 
completed or partially completed in succession. They display senile topographies along with youthful 
characteristics. 
Thus topographic discordance as a phenomenon have helped in understanding many unique 
landforms in geomorphology. 
 
b) Differentiate between insolation and temperature and explain anomalous temperature. 
 

Approach: Introduce the answer by defining insolation and temperature. In the body differentiate 
between insolation and temperature and then discuss the concept of anomalous temperature. 
Conclude by defining isonamals.  
 
The energy received by the earth's surface in the form of short waves is termed as Incoming Solar 
Radiation or Insolation, while temperature indicates the relative degree of heat of a substance. Heat 
is the energy which make things or objects hot, while temperature measures the intensity of heat. 
Factors influencing insolation: 

1. The angle of incidence. 
2. Duration of the day (daily sunlight period) 
3. Transparency of the atmosphere.  
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INSOLATION TEMPERATURE 
It is incoming solar radiation It is the degree of hotness and coldness of the 

item. 
Insolation is in the form of short wavelength. Heat is radiated rom the earth in long waves. 

During night insolation is zero. While during night some temperature is present. 
Insolation increases with altitude from the 

earth’s surface. 
Temperature decreases with the altitude from 

the earth surface (decreases at a rate of 6 degree 
C per 1000m) 

Unit – Kilowatt hours per square meter Unit - Kelvin 
 
Anomalous temperature: 
                 

 
                                                     Figure: Global temperature anomaly. 
 
The discussion of anomalous temperature is also a part of horizontal distribution of temperature 
wherein temperature difference is more emphasized. Oliver and Hidore (2000) have defined 
anomalous temperature as anomalies which represent deviations from temperatures that would only 
result from solar energy. Generally, the difference of observed temperature of a place and the mean 
temperature of the latitude passing through that place is called thermal anomaly. 
For example, if the average temperature of 30° N latitude is 20°C and the temperature of ‘A’ place 
located on that latitude is 30°C, than the thermal anomaly is of 10°C. If the observed temperature of a 
particular place is more than the mean temperature of the latitude of that place, the thermal anomaly 
is called positive thermal anomaly but if the observed temperature of a given place is less than that of 
latitude of that place then it becomes negative thermal anomaly. 
The equal thermal anomaly of several places is called isanomalous temperature and the isolines drawn 
on the world map joining places of equal thermal anomaly are called isonamals. 
      
c) Write a geographical note on Sea snot.  
 

Approach: Introduce the answer by defining sea snot. In the body discuss the issue its causes and 
its impacts. Conclude by discussing need of scientific interventions to curb the menace. 
 
‘Sea snot’ is marine mucilage that is formed when algae are overloaded with nutrients as a result of 
water pollution combined with the effects of climate change. They are thick and gelatinous organic 
matter. The nutrient overload occurs when algae feast on warm weather caused by global warming. 
Water pollution adds to the problem. 
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Environmental experts have said that overproduction of phytoplankton caused by climate change and 
the uncontrolled dumping of household and industrial waste into the seas has led to formations of 
such sea snots. 
 

 
Figure: Sea Snot.  

 
 
 
 
 
 
 
 
 
 
 
A ‘sea snot’ outbreak was first recorded in the country in 2007. Back then, it was also spotted in the 
Aegean Sea near Greece. But the current outbreak in the Sea of Marmara is by far the biggest in the 
country’s history. 
 
Impact of sea snot on marine ecosystem: 
The growth of the mucilage, which floats up on the surface of the sea like a brown phlegm, is posing a 
severe threat to the marine ecosystem of the country. Divers have said that it has caused mass deaths 
among the fish population, and also killed other aquatic organisms such as corals and sponges. 
The mucilage is now covering the surface of the sea and has also spread to 80-100 feet below the 
surface. If unchecked, this can collapse to the bottom and cover the sea floor, causing major damage 
to the marine ecosystem. 
Over a period of time, it could end up poisoning all aquatic life, including fishes, crabs, oysters, 
mussels and sea stars. 
Besides aquatic life, the ‘sea snot’ outbreak has also affected the livelihoods of fishermen. They have 
said that the sludge is getting collected in their nets, making them so heavy that they break or get 
lost. Moreover, the mucilage coating the strings make the nets visible to fish and keep them away. 
Some experts have also warned that the ‘sea snot’ can cause an outbreak of water-borne diseases 
such as cholera in cities like Istanbul. 
Ecologists said that the brown mucilage floating in the seas of Turkey is a sign of how the marine 
ecosystem can be damaged and the effect it can have on the environment as a whole if serious steps 
are not taken to tackle the twin crisis of pollution and global warming. 
Thus proper research and development and other scientific interventions are required so that 
phenomenon’s like sea snot can be effectively curbed in future. 

CASE STUDY:  Sea snot outbreak in Turkey. 

There has been growing environmental concern in Turkey over the accumulation of ‘sea snot’, a 
slimy layer of grey or green sludge in the country’s seas, which can cause considerable damage to 
the marine ecosystem. 

Turkey’s Sea of Marmara, that connects the Black Sea to the Aegean Sea, has witnessed the largest 
outbreak of ‘sea snot’. The sludge has also been spotted in the adjoining Black and Aegean seas. 

As the slimy layer spreads across the country’s seas, there are urgent calls now to tackle the crisis 
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d) Explain the concept of micro carbon sink and its relevance. 
 

Approach: Introduce the answer by defining concept of micro carbon sink. In the body discuss the 
relevance of micro carbon sink. Conclude the answer by discussing the steps taken by India to 
establish micro carbon sinks in India.  
 
A carbon sink is anything that absorbs more carbon than it releases carbon dioxide in the atmosphere.  
It includes phytoplankton’s, zooplanktons, relatively small reservoirs such as lakes, ponds, etc. that 
has the ability to absorb carbon dioxide and remove it from the atmosphere.  
Micro-carbon sinks can be natural such as wetlands or mangrove ecosystems or they can include 
man-made systems where carbon is sequestered underground but can also include small-scale 
organic carbon-capturing systems like tree nurseries. 
In simple words a carbon sink is anything that absorbs more carbon than it releases as CO2. In micro 
carbon sink it is done at minute scale. 
 

 
                                             Figure: some micro carbon sinks of India. 
 
Relevance of micro carbon sinks: 
1) Carbon sequestration at smaller scale as micro carbon sinks unlike larger forest ecosystems occupy 
less space. 
2) Micro carbon sinks generally involve micro-algae’s which have the ability to transport bicarbonate 
and a great potential to absorb carbon. 
3) It can help in decentralization of carbon sinks. Thus micro carbon sinks can be effectively used as a 
component of urban planning where man made micro carbon sinks can be easily created in urban 
areas and can help in reducing urban pollution. 
4) Less efforts and low cost for creation of micro carbon sinks, unlike larger sinks which are highly 
cost intensive. 
5) The release of carbon to atmosphere from these micro carbon sinks is low as compared to large 
carbon sinks  
Thus the steps taken by India like Nagar van scheme to promote urban forestry or promotion of 
techniques like Miyawaki method in urban areas by India can be considered a step to create micro 
carbon sink in urban areas for an effective pollution management in urban areas which will also help 
in sustainable urbanization.  
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e) Comment on the impact of environmental education on quality of life? 
 

Approach: Introduce the answer by defining environmental education. In the body discuss the 
impact of environmental education on quality of life. Conclude the answer by discussing how we 
can impart better environment education. 
 
According to United sates Environmental protection Agency, Environmental education is a process 
that allows individuals to explore environmental issues, engage in problem solving, and take action to 
improve the environment. As a result, individuals develop a deeper understanding of environmental 
issues and have the skills to make informed and responsible decisions. 
 

 
                                            Figure: Environmental education. 
 
The components of environment education are: 
 Awareness and sensitivity to the environment and environmental challenges 

 Knowledge and understanding of the environment and environmental challenges 

 Attitudes of concern for the environment and motivation to improve or maintain environmental 
quality 

 Skills to identify and help resolve environmental challenges 

 Participation in activities that lead to the resolution of environmental challenges 
 
On the other hand Quality of life (QOL) is defined by the World Health Organization as "an 
individual's perception of their position in life in the context of the culture and value systems in which 
they live and in relation to their goals, expectations, standards and concerns". Standard indicators of 
the quality of life include wealth, employment, the environment, physical and mental health, 
education, recreation and leisure time, social belonging, religious beliefs, safety, security and 
freedom. 
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                                                   Figure: Components of quality of Life. 
 
Impact of environmental education (EE) on Quality of Life: 
1. Responsible action is taken to better the environment:  EE helps students understand how their 

decisions and actions affect the environment, builds knowledge and skills necessary to address 
complex environmental issues, as well as ways we can take action to keep our environment 
healthy and sustainable for the future.  Thus all of the above helps in providing a sense of 
belonging among the students. 

2. Communities are strengthened: EE promotes a sense of place and connection through 
community involvement. When students decide to learn more or take action to improve their 
environment, they reach out to community experts, donors, volunteers, and local facilities to help 
bring the community together to understand and address environmental issues impacting their 
neighborhood. All this promotes social belonging. 

3. Healthy lifestyles are encouraged: EE gets students outside and active, and helps address some of 
the health issues we are seeing in children today, such as obesity, attention deficit disorders, and 
depression.  Good nutrition is often emphasized through EE and stress is reduced due to 
increased time spent in nature. 

4. Bio phobia and nature deficit disorder decline: By exposing students to nature and allowing them 
to learn and play outside, EE fosters sensitivity, appreciation, and respect for the environment. 

5. Tolerance and understanding are supported: EE encourages students to investigate varying sides 
of issues to understand the full picture. It promotes tolerance of different points of view and 
different cultures. This helps in enhancing social harmony in provides peace for the individual. 

6. Critical and creative thinking skills are enhanced: EE encourages students to research, 
investigate how and why things happen, and make their own decisions about complex 
environmental issues.  By developing and enhancing critical and creative thinking skills, EE helps 
foster a new generation of informed consumers, workers, as well as policy or decision makers. 

7. Imagination and enthusiasm are heightened: EE is hands-on, interactive learning that sparks the 
imagination and unlocks creativity. When EE is integrated into the curriculum, students are more 
enthusiastic and engaged in learning, which raises student achievement in core academic areas 

8.  Augmentation of Social capital: Environmental education helps in participation in activities that 
lead to the resolution of environmental challenges which in turn enhances the social participation 
and augments the bonding and bridging (social capital). 

Thus to conclude we can say that Environmental education is a dynamic process. The priority of such 
education should be to develop cautious mind of people about their total surrounding and its main 
task should be to impart proper knowledge and training to solve various problems of our environment 
systematically. 
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Q.2) a) The Pendant, “present is key to the past” can help in unfolding many historical events of 
climate and process episodes. Elaborate.  
 

Approach: Introduce by defining uniformitarianism. In the body discuss through various aspects of 
uniformitarianism how it can help in unfolding climate and process episodes. Conclude the answer 
by criticizing the concept. 
 
The pendant “present is key to the past” is refereed as the Principle of Uniformitarianism given by 
James Hutton in 1785. 
Before Uniformitarianism, Catastrophism prevailed in all sciences including the geomorphological 
studies and it was only after renaissance, sciences became more logical and scientific. 
According to James Hutton, uniformitarianism, is the doctrine that suggest that the Earth’s geologic 
processes acted in the same manner and with essentially the same intensity in the past as they do in 
the present and that such uniformity is sufficient to account for all geologic changes. 
 

 
Figure: Principle of Uniformitarianism. 

 
Later the ideas of Hutton were more clearly popularized by Charles Lyell who identified four aspects 
of uniformitarianism: 
1) Uniformity of Law:  
This assumes that natural laws are constant in time and space and thus helps in studying and 
developing better understanding of landforms as the processes that are operating today on landforms 
have also operated on them since the geologic past. 
For example Rivers would have been eroding through same processes like abrasion, solution, 
Hydraulic action and attrition irrespective of time and space. 
2) Uniformity of Process:  
This is the proposition that if past events can be explained as a consequences of processes now 
known to be operating then additional cause should not be invoked, i.e. the Principle of Simplicity. 
For example: Formation of ocean basins can be explained by the modern plate tectonics theory than 
unnecessary explanations like meteoritic impact, etc. should not be used. 
3) Uniformity of Rate:   
It is also known as Principle of Gradualism, according to it changes on Earth surface are usually slow, 
steady and gradual. Although major catastrophic events like volcanism, earthquake and floods do have 
significant role to play in landform creation but their average frequency is low. 
4) Uniformity of State: 
This is the idea that though change occurs, it is directionless and earth always looked and behaved 
similar to present times. 
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For example a peneplain is uplifted and passes through stages of youth, mature and old eventually 
returning again to peneplanation stage. 
 

 
 
Criticism of the Concept: 
But all the above assumptions of Hutton cannot hold true as glaciation as a process was more intense 
during glacial periods than Carboniferous and the Pleistocene. Similarly the volcanism as a process 
has been more active in Cretaceous period. 
Despite this shortcoming in the original idea of uniformitarianism, the principle has been vital for 
development of science of geomorphology and without it geomorphological discourse would have 
been nothing but a mere description. 
 
b) How are oceans waves formed? Distinguish between a wave of oscillation and a wave of 
translation. 
 

Approach: Introduce the answer with the definition of ocean waves. In the body discuss how are 
ocean waves formed and differentiate between a wave of oscillation and a wave of translation. 
Conclude by mentioning the need of study of ocean waves. 
 
As per Thurman and Trujillo “Ocean waves are moving energy travelling along the interface between 
ocean and atmosphere, often transferring energy from a storm far out at sea over distances of several 
thousand kilometers”. 
 

 
Figure: Cross-section of an oceanic wave. 
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The mechanism of the origin of sea waves is not precisely known but it is commonly believed that 
waves are generated due to friction on ocean water surface caused by blowing winds. The following 
can be probable causes of generation of waves in the oceans and the seas. 
1) Atmospheric circulation and wind. 
2) Movement of fluids of two contrasting densities along the interfaces of two masses of fluids of 

varying densities. 
3) Movement of water masses of varying densities in the oceans such as turbidity currents. 
4) Mass movement into the oceans such as landslides in the coastal areas. 
5) Tectonic activities on the sea floor such as faulting, thrusting, etc. 
6) Occurrence of undersea earthquakes, known as tsunamigenic earthquakes. 
7) Undersea volcanic eruptions. 
8) Gravitational forces of sun and moon. 
9) Atmospheric storms such as tropical cyclones. 
9) Anthropogenic activities, namely plying of large commercial ships, undersea nuclear tests and 

explosions, etc. 
 

 
 

However apart from the above probable causes it is commonly agreed that most of the sea waves are 
generated due to friction on water surface of the oceans by gusty winds and are called as wind 
generated waves. 
 
The wind generated waves are formed in 4 stages: 
1)  Capillary wave stage: These are small ripples created on the sea surface as producing force during 
this stage is very small mainly because winds are weak and blowing from variable directions. At this 
points wavelength < 1.76 cm. The capillary action is the dominant restoring force which is pulling the 
water particles vertically downward. As a result, during this stage the waves are transverse waves. 
2) Gravity wave stage: When the fetch of the winds become uniform, strength of the producing force 
increase as a result larger waves are formed. As the waves become larger the distance between crest 
& through increase, due to which gravity as the restoring forces becomes dominant. As a result, water 
particles move from the crest to the trough to restore the water surface. Thus, an additional 
horizontal movement component is added. 
3) Swell waves stage: As the Fetch of the winds becomes more uniform, the wave size further increase 
and wavelength > 16cm. Thus, wave motion becomes more uniform in other words, now differing 
segments of the waves are dominated by different direction motion. Such large gravity waves formed 
in the open ocean refer to as Swell waves. These waves are full-grown waves, which display 
circulatory – orbital motion. 
4) Surf waves stage: As swells move towards the coast, they progressively reach shallower waters. 
Under such a scenario, the amplitude/ height of the waves keep on increasing as they continue to 
reach shallower waters. It is mainly because increasing friction from the sea floor retards the velocity 
of the waves. As a result, kinetic energy of the waves is converted to potential energy reflected in 
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increase in amplitude of the waves. Surfs when they break near the shore called Breakers. As the 
amplitude of the surf waves continue to increase, soon they become unstable & collapse near the 
shores as Breakers. As the breakers break, increasing gush of water rushes to the interior of shoreline 
refer to as swash. This water returns back as backwash although with low velocity. 
 
Wave of Oscillation and Wave of Translation:     
                                  

 
 

The waves which are generated in deep ocean water and do not have any interaction with ocean 
bottoms, these waves are called oscillatory waves as in this the water particles move in orbital circle 
and they return very nearly to their original position after the passage of waves while wave form or 
wave energy moves forward. 
On the other hand a wave of translation is formed in the oceanic water of intermediate depth in 
which the depth of water or wave base is greater than 1/20th part of wavelength of shallow water 
waves but less than ½ of the wavelength of deep water waves. 
 
Difference between a wave of oscillation and a wave of translation: 

Parameter Wave of Oscillation Wave of Translation 
Nature of waves These are deep water waves. These are intermediate or surface water 

waves. 

Energy transfer 
in Waves 

Vertical energy transfer. Horizontal energy transfer 

Motion in Waves Circular or orbital motion. Linear motion. 

Graph or 
Diagram 

 

 
 
Thus study of ocean waves can help in better understanding of ocean water characteristics and the 
movement of water at shores and associated disturbances across shores. It may further help us 
understand the movement of Tsunamis across oceans. 
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c) How are soil acidity and alkalinity related to soil fertility?  
 

Approach: Introduce the answer by describing acidic and alkaline soil. In the body discuss how soil 
acidity and alkalinity are associated with soil fertility. Conclude by mentioning the anthropogenic 
impact on soil acidity and alkalinity. 
 
The acidity and alkalinity of any soil depends on the pH value of the soil, where any soil with less than 
7 pH is acidic and more than7 pH is alkaline. 
The acidity and alkalinity of a soil is a function of cation exchange capacity of the soil and proportion 
of hydronium and hydroxyl ions. Soil acidity and alkalinity, both are related to fertility and extreme 
acidity and alkalinity are bad for soil fertility. 
 

                          
                                 Figure: Soil acidity and alkalinity related to fertility. 
                                                                      SOIL ACIDITY 
 
A soil is called acidic when its pH value fall below 7, acidic soils are mainly found in regions of high 
rainfall areas, coastal areas or forest or hilly areas 
Reasons for Soil Acidity: 
 
There are mainly four reasons for soil acidity: 
 Heavy Rainfall leached many key nutrients such as potassium, magnesium, calcium from soil and 

it makes the soil acidic. 
 Excess use of water in farming or waterlogging in field 
 Excess use of chemical fertilizer comprises nitrogen. 
 Organic manure such as forest Leafs 
 
How soil acidity is related to soil fertility? 
 In acidic soil, nutrients are absorbed by plant roots very fast and vegetation is not able to 

consume them quickly and the plant dies. 
 Soil having a pH value between 7 and 5.5 is suitable for many crops such as rice, wheat, barley, 

sugarcane, cotton, etc. 
 Extreme acidic soil is not suitable for the majority of crops. 
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pH of the soil 
(Acidic soils) 

Acidity Fertility 

4 to 5 Very strongly acidic These are generally formed due to leaching where 
bases are percolated down making soil acidic. These 

are poor in fertility. 
Some podzols or organic soils are example of this. 

5 to 6 Moderately acidic Common in Humid climates and are moderately 
fertile. Lime is added to make them suitable for 

agriculture. 
Grey brown podzols, tundra soils and some laterites 

can be understood as example of these 

6 to 7 Slightly acidic to 
neutral 

They have good fertility. 
Latosols, prairie soils, brown forest soils are examples 

of this 

                                                                     SOIL ALKALINITY 
 
A soil having more than 7 pH values will be called alkaline and highly alkaline if having more than 
8 pH values. Alkaline soils are mainly found in regions having conditions of arid and semi-arid climate 
and evaporated areas after waterlogging 
 
Reasons for soil alkalinity: 
 Through capillary action, salt comes up at the surface in areas where evaporation is greater than 

precipitation. 
 Soil gets alkaline after the evaporation of waterlogged areas. Over irrigation or poor drainage is 

responsible for waterlogging. 
 Calcium-rich Parent Material weathering 
 Over liming of acidic soil 
 
How soil acidity is related to soil fertility? 
Alkaline soil prevents plant roots to absorb the nutrients effectively as nutrients do not get dissolved 
easily in alkaline soil and thus plant growth gets affected due to deficiency in nutrients. 
 

pH of the soil 
(Alkaline soils) 

Alkalinity Fertility 

9 to 11 Very strongly alkaline These are toxic soils and are devoid of vegetation. 
These are found in very limited and localised zones 

8 to 9 Moderately alkaline Moderately fertile. Found generally in semi humid to 
semi-arid climates. 

7 to 8 Very slightly alkaline These are most fertile soils. Chernozems and 
chestnuts are their perfect examples, this is also one 
of the reason why chernozems are also called wheat 

baskets of the world. 
 
However in the contemporary anthropogenic era man has massively disturbed the natural soil 
balance through his activities like excessive irrigation, use of chemical pesticides and fertilizers due 
to which the acidity and alkalinity of soils is undergoing drastic change in the current times 
impacting both the agricultural production and productivity. The soils of green revolution belt of 
India which are progressively turning acidic can be considered an example for that.  
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Q.3) a) In the context of historical geomorphology how relevant is the development of modern 
tectonics theory. 
 

Approach: Introduce the answer by describing historical geomorphology. In the body discuss the 
relevance of plate tectonics in context of historical geomorphology. Conclude by discussing the 
need of historical approach even in contemporary times. 
 
Historical geomorphology is the approach where time is considered as an active and important 
parameter in the geomorphological studies. The crux of historical geomorphology can be captured in 
the ideas if Hutton’s Uniformitarianism and Davisian cycle of erosion (time-substitution approach). 
 

 
 

The historical approach or also called as chronological approach of landform explanation is based on 
the concept ‘that there is sequential change in landforms through time’, and on the ‘principle of 
uniformitarianism’ (that all the physical laws and processes that operate today operated throughout 
geological periods not necessarily with same intensity as now’ and ‘present is key to the past’), ‘the 
concept of palimpsest topography’ and Davisian model of ‘cyclic evolution of landforms’.  
The landform development is described in terms of evolutionary stages of youth, mature and old as 
envisaged by W.M. Davis. The main goal of this approach is to reconstruct the chronological history of 
denudation of a given region known as denudation chronology and to ‘identify, date and interpret 
planation surfaces developed in past cycles and sub-cycles of erosion’ (R.J. Small, 1970). 
 

 
                                    Figure: Evolution of landform based on historical approach 
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However this approach suffers from several shortcomings such as: 
1) This approach is highly deductive because unknown events and their responses are described on 
the basis of very limited known information and evidences. In fact the past geomorphic history is 
reconstructed on the basis of very small parts of pre-existing landforms. 
2) Historical approach is highly speculative because the old erosion surfaces and remnant forms have 
been so greatly modified by subsequent processes that it becomes difficult or say impossible to find 
out their original forms and initial heights. The dating of erosion surfaces is also highly speculative as 
valid geological evidences are not available.   
On the other hand Plate tectonics theory is a modern theory given by Mckenzie, Parker, and Morgan 
in 1967 that explains the current position of continents and ocean and it also explains the evolution of 
major landforms such as mountains, ridges, plateaus, volcanic landforms, etc. As per the theory, the 
earth's crust is divided into many large and small plates and it moves horizontally and vertically over 
the asthenosphere. 
 

 
                                                        Figure: Plate tectonics theory. 
 
Relevance of modern tectonics in context of historical geomorphology: 
1) Unlike the historical approach which was highly deductive where unknown events were described 
on the basis of limited known information and evidence the modern tectonics theory is inductive in 
nature. 
 
2) Historical geomorphology was static in nature which can be seen from the Davisian cycle of erosion 
where he considers the assumptions of crustal stability and an unchanging base level, on the other 
hand modern tectonic theory is a dynamic theory where it assumes that the earth crust is divided 
into various lithospheric plates and there is no crustal stability rather plated keep on colliding or 
diverging leading to formation of convergent and divergent boundaries. 
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                                           Figure: division of earth crust into different plates. 
 
3) Davis in his landform analysis restricted processes to exogenetic processes alone however plate 
tectonics gives equal emphasis to endogenetic processes also. 
4) The historical approach fails in explaining many landforms and processes as many erosion surfaces 
have either been erased or so massively modified it becomes impossible to find out original forms, 
however modern tectonics theory is more scientific which has helped in understanding the entire 
evolution of earth crust. 
For example the evolution of today’s continents from the times of Pangea was only possible through 
the development of modern tectonics. 
5) Further the tectonics theory was instrumental in bringing the process paradigm in geomorphology 
from the historical paradigm and tectonic theory has helped in development of a large database of 
manner of operation of processes which helps in understanding even the historical erosion surfaces 
which the historical geomorphology fails to do. 
6) It has significantly helped in improving dating techniques so much so that today an accurate age of 
landform could be calculated 
Nevertheless completion of geomorphology as a science would occur only with inclusion of historical 
or time dependent approach as even today on earth surface there is presence of landforms which 
have exposure to old rocks and which demands historical explanation.  
 
b) Discuss the origin and development of typhoons with examples. 
 

Approach: Introduce the answer by defining typhoons. In the body discuss the origin and 
development of typhoons. Conclude by mentioning the impact of global warming on typhoons. 
 
A typhoon is a mature tropical cyclone that develops between 180° and 100°E in the Northern 
Hemisphere. This region is referred to as the North-western Pacific Basin, and is the most active 
tropical cyclone basin on Earth, accounting for almost one-third of the world's annual tropical 
cyclones. Within most of the north western Pacific, there are no official typhoon seasons as tropical 
cyclones form throughout the year. 
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Figure: Structure of a typhoon. 

 

 
Figure: Spatial location of typhoons. 

 
Like any tropical cyclone, there are several main requirements for typhoon formation and 
development:  
1. A pre-existing weak low-pressure area or low-level cyclonic circulation. 
2. Large sea surface with a temperature higher than 27° C. 
3. Upper divergence above the sea level system: Converging winds near the ocean surface forcing 

air to rise and form storm clouds. 
4. Low wind shear: winds should not vary greatly with height. This allows the storm clouds to rise 

vertically to high levels.  
5. Presence of Coriolis force is required to enhance the circulation of the tropical cyclones. E.g., as 

Coriolis force is absent near the equator and therefore the tropical cyclones are not formed at the 
equator.               

 
Origin and development of Typhoons: 
While the aforementioned conditions are necessary for tropical cyclone formation, they do not 
guarantee that a tropical cyclone will form. Normally, an ocean temperature of 26.5 °C (79.7 °F) 
spanning through a depth of at least 50 metres (160 ft) is considered the minimum to maintain the 
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special mesocyclone that is the tropical cyclone. These warm waters are needed to maintain 
the warm core that fuels tropical systems.  
A minimum distance of 500 km (300 mi) from the equator is normally needed for tropical 
cyclogenesis. Whether it be a depression in the Intertropical Convergence Zone (ITCZ) or monsoon 
trough, a broad surface front, or an outflow boundary, a low level feature with sufficient vorticity and 
convergence is required to begin tropical cyclogenesis. About 85 to 90 percent of Pacific typhoons 
form within the monsoon trough.  
Even with perfect upper-level conditions and the required atmospheric instability, the lack of a 
surface focus will prevent the development of organized convection and a surface low. Vertical wind 
shear of less than 10 m/s (20 kn, 33 ft/s) between the ocean surface and the tropopause is required 
for tropical cyclone development. Typically with Pacific typhoons, there are two outflow jets: one to 
the north ahead of an upper trough in the Westerlies, and a second towards the equator. 
In general, westerly wind increases associated with the Madden–Julian oscillation lead to increased 
tropical cyclogenesis in all tropical cyclone basins. As the oscillation propagates from west to east, it 
leads to an eastward march in tropical cyclogenesis with time during that hemisphere's summer 
season. On average, twice per year twin tropical cyclones will form in the western Pacific Ocean, near 
the 5th parallel north and the 5th parallel south, along the same meridian, or line of longitude. There 
is an inverse relationship between tropical cyclone activity in the western Pacific basin and the north 
Atlantic basin, however, When one basin is active, the other is normally quiet, and vice versa. The 
main reason for this appears to be the phase of the Madden–Julian oscillation, or MJO, which is 
normally in opposite modes between the two basins at any given time. 
However in the contemporary times with rising climate change and global warming leading to 
increasing sea surface temperatures has further complicated the genesis of typhoon formation.  
 
c) Give a classification of plants based on amount of water requirement. 
 

Approach: Introduce the answer by giving description of plants based on water. In the body classify 
the plants based on water requirement. Conclude by mentioning the impact of global warming on 
plants. 
 
The survival of Plants is based on many zonal and non-zonal factors like climate, temperature, wind 
soil, etc. out of which one of the most important factor is water. Plants require water to transport and 
absorb nutrients from soil and simultaneously they also require water for transpiration. As a result 
specialist plants have developed and plants can be classified on the basis of water requirement: 
 

 
Figure: Classification of plants based on water. 
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PLANTS OF DEFICIT WATER:- 
1) Xerophytes: 
 

 
                                                                Figure: Xerophytic vegetation 
 
They are mainly associated with desert type of vegetation which require very low amount of water, 
they have means of combating the draught like conditions and for their survival they develop various 
adaptation mechanisms like reduction of leaf surface, thorns instead of leafs, hard glossy leaves, 
growth of thick barks and ability to produce waxy secretions. 
For example: Pineapple, Saguro, Oleander, etc. 
 
Xerophytes can be of following three types: 
a) Tropophytes: During dry season they behave as xerophytes while during rainy season they can 
behave as hygrophytes.  For example deciduous trees. 
b) Sclerophytes: These are Mediterranean vegetation. As in Mediterranean summers are dry, so in 
summers they behave as xerophytes when these plants develop thick waxy leaves. For example: 
Eucalyptus, Wattles and Banksias. 
c) Halophytes: 

 
                                                                   Figure: halophytic vegetation. 
 
These are plants associated with salty water, since it is difficult for the roots to absorb water due to 
presence of salts thus they have a special type of adaptation where they develop aerial roots.  Such 
plants are generally found in coastal areas. For example: Mangroves. 
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2) Phreatophytes:  

 
                                                                     Figure: Phreatophyte. 
 
These are also plants of dry conditions and they have deep root systems to tap the ground water 
reservoirs. For example: Welwitschia, mesquite and alfalfa. 
 
3) Succulents: 
These are also plants of dry conditions, they have shallow but widespread network of roots because in 
deserts, precipitation is occasional and torrential so such a network of roots helps in absorption of 
water from a large area. For example: Jade plant, Burro’s-tail and Echeveria elegans 
 
PLANTS OF SURPLUS WATER: 
4) Hygrophytes: These are plant species which are adapted to bountiful water, so they are commonly 
found in shallow streams, lakes, marshes, swamps. For example: Ebony, Mahogany and rosewood. 
5) Mesophytes: These grow under average water conditions and not extreme water conditions. They 
are commonly found in upland region of fair precipitation, where drainage is good and moisture 
penetrates deeply which can later be used, Mesophytes have wide range of tolerance and thus are 
also eurythermal. For example: privet, Lilac, and clover. 
However due to anthropogenic impacts and increasing global warming leading to conditions of water 
scarcity the specialist plants have come in the verge of extinction while the generalist plant have been 
less impacted by changes in hydrological cycle. 
 
Q.4) a) The intensity and magnitude of extreme climatic events is seen on rise in our country. 
Discuss the major causes and vulnerable areas in the backdrop of National Climate Vulnerability 
Assessment Report.  
 

Approach: Introduce the answer by giving a description of rising extreme climate events in India. 
In the body discuss the causes and vulnerable areas. Conclude by discussing steps taken by India to 
curb the menace. 
 
India is being visited by more extreme weather, with the recent years being the warmest and driest in 
history on one hand, that contains the very rare example of consecutive droughts in 2014 and 2015, on 
the other hand there have been periods which have also seen many cases of brief bursts of torrential 
rain that flooded Mumbai in 2005, Uttarakhand in 2013, Kashmir in 2014 and Kerala in 2018, and also 
the recent heat waves of 2021 and 2022. 
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Figure: Extreme climate events, India 

 
Thus In a developing country such as India, vulnerability assessment is considered as an important 
exercise to develop suitable adaptation projects and programmes. While climate vulnerability 
assessments for various states and districts already exist, the states and districts cannot be compared 
to each other as the framework used for assessments are different, thereby limiting decision-making 
capabilities at the policy and administrative levels. This necessitated an assessment using a Common 
Vulnerability Framework. 
 

 
Figure: Vulnerable areas of India as per report. 
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Major drivers of vulnerability as per the report:  
 

 
 
Causes of rising extreme climate events in India: 

 
Figure: Causes of extreme weather events. 

 
Thus in order to overcome the above climate change related issues the following adaptive strategy 
needs to be adopted: 
 
Adaptation strategy: 
Build climate resilient infrastructure 
Building infrastructure that’s resilient to the effects of climate change and catastrophe is essential for 
continuing human well-being. As a platform which brings together existing knowledge to create new 
thoughts and knowledge on climate and disaster resilience of infrastructure and locates that a 
sensible implementation of those thoughts, a universal organisation should concentrate on reducing 
risk. 
Increase forest cover 
Since trees assist in preventing climate change by eliminating carbon dioxide in the atmosphere and 
releasing oxygen to the air which in turn helps in regulating climate. Trees supply many advantages to 
us, daily. 
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Save water via water conservation measures 
Weather and water, the fragile balance between evaporation and precipitation, is the principal cycle 
whereby climate change is sensed. Nature-based solutions for example mangroves protecting 
shorelines from storms, lakes preserving big water supplies and floodplains consuming excessive 
water runoff are an integral part of the strategy. 
Fine heavy polluters 
As stated by the World Bank, poorer districts in India would be the most vulnerable to climate change 
since they lack the infrastructure and therefore are largely agrarian. Air contamination and climate 
change are tightly linked. In addition to forcing climate modification, that the primary trigger of CO2 
emissions — that the extraction and burning of fossil fuels — is also a significant source of air 
pollutants. Now is the time to locate and penalise heavy polluters. 
Increase low carbon energy uptake 
India is also very vulnerable to climate change, especially due to this melting of the Himalayan glaciers 
and affects the monsoon. The country has pledged a 33-35% reduction in the “emissions intensity” of 
its market by 2030, compared to 2005 levels. 
 
Adaptation strategy for individuals: 
Save Water 
Using less water, people do not have to pump and treat as much water; less money has to be spent on 
electricity, substances, and extra reservoirs or boreholes. Lowering the total amount of energy 
utilized from the pumping of water decreases our carbon emissions, which leads to greenhouse gases, 
also contributes to climate change. 
Harvest Rainwater 
Throughout the rainy season, a rain harvesting system (water tank layout) is used to capture and 
collect rainwater. The rain harvesting system design utilizes gravity to get water circulation, reducing 
the power that would otherwise be required for pumping. This water is available for individuals to 
consume and use during the rainy season if there’s a lack of clean water. Similarly, a rain harvesting 
method also collects rainwater and funnels it into the ground so as to conserve groundwater from the 
long run. 
Construct eco-friendly and climate-resilient buildings 
Green construction encompasses a construction’s preparation, design, construction, operations, and 
end-of-life renewal or recycling whilst contemplating water, energy, indoor environmental quality, 
materials selection, and place. Green buildings and buildings reduce landfill waste, empower 
alternative transport use and promote retention and production of vegetated soil areas and roofs. 
Green buildings may be a part of this solution in combating climate change. It considerably lowers the 
carbon footprint of occupants and buildings outside what energy efficiency does. 
Increase tree cover on your land 
Trees are among the greatest partners in regards to agriculture. They behave favorably in many 
manners: they decrease soil erosion, improve fertility and help dirt obtain moisture. Fallen tree leaves 
reduce soil temperature and protect against dirt from losing an excessive amount of moisture. So 
growing sufficient tree cover on your land is a must do activity for all. For instance “Cauvery Calling” 
is also a fantastic initiative nowadays. 
Prepare for infectious diseases via preventative measures 
Individual exposure to waterborne infections occurs by contact with polluted drinking water, bottled 
water, or meals. This may come from individual activities, such as improper disposal of sewage 
wastes, or become due to weather events. 
Rainfall can help determine the transportation and dissemination of infectious agents, while fever 
affects their survival and growth. These include many infectious diseases, health effects of 
temperature extremes and impacts of extreme weather and climatic occasions. It’s already occurring 
again and so it’s time to prepare for illnesses diseases via preventative measures. 
Even in order to overcome the challenges of extreme weather events India has taken several 
initiatives like Disaster management act, constitution of National disaster management authority, 
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public awareness programs which are a step in right direction but their success will finally depend on 
their effective implementation.  
 
b) Explain the techniques to calculate potential evapotranspiration suggested by Thornthwaite.  
 

Approach: Introduce the answer by Thornthwaite climatic classification. In the body explain the 
techniques used by him to calculate potential evapotranspiration. Conclude by evaluating the 
scheme. 
 
American Climatologist, Thornthwaite gave the climate classification concept. His climatic 
classification is based on the following four variables: 
1) Precipitation 
2) Temperature 
3) Vegetation 
4) Evapotranspiration 
 
Thornthwaite concept of climate classification comes in three phases: 
1) Thornthwaite Climate classification of the USA in 1931. 
2) Thornthwaite World climate Classification in 1933. 
3) Revised Thornthwaite Climate classification in 1948. 
 
Thornthwaite Climate Classification 1931: 
In 1931, Thornthwaite gave two concepts of climate classifications: 
1) Precipitation Effectiveness  
2) Temperature Efficiency 
 
Precipitation Effectiveness: 
Precipitation Effectiveness is measured by the following formula: 
 

 
 

Where T is the total monthly temperature. 
Determined by summation of monthly P/E values. Based on P/E Index, there are 5 humidity groups: 
A: (P/E Index is greater than 127): Wet Climate (Rainforest ) 
 B:(P/E Index  64-127): Humid Climate (Deciduous ) 
 C:(P/E Index  32-63): Sub Humid (Grassland) 
 D:(P/E Index  16-32): Semi-Arid (Steppe) 
 E:(P/E Index  less than 16): Arid (Desert) 
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There are also subcategories of the humid zone: 
 r: Precipitation throughout the year 
 s: deficient rainfall in summer 
 w: deficient rainfall in Winter 
 d: rainfall deficient all over the year. 
 
Temperature Efficiency: 
The following are a technique to calculate the Temperature efficiency: 
 

 
 

It is the summation of monthly temperature which ranges from 0 to 127; 0 for frost and 127 for the 
tropical region. There is six-zone based on thermal efficiency: 
 A': Tropical (128 and above) 
 B': Mesotherms( 64-127) 
 C' Microtherms (32-63) 
 D': Taiga (16-31) 
 E': Tundra(1-15) 
 F': Frost (0) 
 
Thornthwaite World climate Classification in 1933. 
Combinations of both effectiveness that is precipitation and temperature efficiency, Thornthwaite 
gave more than 120 climatic zones of the world. 
Revised Thornthwaite Climate classification in 1948. 
In 1948, the revised system, he gave the concept of Potential Evapotranspiration and Moisture Index. 
Concept of Potential Evapotranspiration:  
Evapotranspiration is made up of two things Evaporation and transpiration. Potential 
Evapotranspiration means the total amount of evaporation and transpiration that occurs if sufficient 
water sources were available. 
The Following are the calculation technique of Potential Evapotranspiration by Thornthwaite. 
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Moisture Index:  
Water demand for Plants is measured by Potential evapotranspiration (PET). 
Im (moisture index) = 100(P-PET)/PET. 
 
Evaluation of Thornthwaite Climate Classification: 
 Temperature is the only modifying factor for calculating PET, not a deciding factor as in Koppen 

climate classifications 
 Moisture index and potential Evapotranspiration, further classified 9 major humid zones, if we 

combine 4 indexes that are Precipitation effectiveness, Temperature efficiency, Potential 
Evapotranspiration, and Moisture Index then there will be more than 600 microclimatic zones in 
the world. 

 It is much more Complex than Koppen's climate classification and makes its unsuitability for the 
study. 

 
c) “Climate, slope gradient and rock structure influence the avulsion of channels”. Explain.  
 

Approach: Introduce the answer by defining channel avulsion. In the body discuss the impact of 
climate, slope gradient and rock structure on channel avulsion. Conclude the answer by 
mentioning impact of climate change on all the above factors. 
 
Channel avulsion also referred to as rapid channel diversion is a characteristic feature of alluvial 
channels which are formed over deposited materials and thus are highly erodible. 
 

 
Figure: Channel avulsion. 

 
According to E.J. Hickin and G.C. Nanson the factors responsible for avulsion of channels are: 

 
Figure: Factors impacting channel avulsion. 
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Thus from the above factors mentioned by Hickin and Nanson tells us that climate, slope gradient and 
rock structure are the major determinants that influence the avulsion of channels. 
 
Climate and Channel avulsion: 
Climate mainly through its two parameters of temperature and precipitation impacts the avulsion of 
channels: 
1) Precipitation: The greater is the precipitation the greater will be the water discharge as 
precipitation increases the amount of water in a stream. Thus the transportation capacity of the 
stream with greater volume and discharge of water increases which transports greater sediments 
downstream leading to their deposition at the lower bank of channels and thus it is this deposition of 
sediment that acts a barrier for the river flow leading to avulsion of channels. 
2) Temperature: In India when during the summer season when the temperatures are high it leads to 
greater glacial melting which further impacts the water discharge and therefore again it increases the 
transportation capacity of streams leading to greater deposition at lower banks and as 
aforementioned it will lead to channel avulsion. The opposite is witnessed during the winter seasons. 
 
Slope gradient and channel avulsion: 

 
 

Rock structure and channel avulsion: 
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However in the recent times, all the above factors are undergoing rapid changes due to climate 
change and global warming which have impacted all the above parameters like climate, slope gradient 
and rock structure and thus their influence on channel avulsion has become further more complex. 
 
 

SECTION B 
 

Q.5) a) Discuss the genetic classification of boundaries as suggested by Hartshorne.  
 

Approach: Introduce the answer by enumerating different genetic boundaries. In the body discuss 
all the genetic boundaries. Conclude by composite boundaries. 
 
The functional, also called the genetic classification is a concept based on the nature of the 
relationship between the boundary line and the evolution of the cultural landscape of the State whose 
sovereignty it defines, delimits and separates.  
Richard Hartshorne was a political geographer. Hartshorne and Whittlesey both worked on the 
genetic classification of the boundary. They suggested the following types of genetic classification of 
boundaries between the two states: 
 Antecedent boundary 
 Subsequent boundary 
 Superimposed boundary 
 Relict/Relic boundary 
 

 
 
Antecedent Boundary: 
Physical landform such as a river, mountain, and ocean defined the boundary well before human 
settlement and this type of boundary is called antecedent boundary.  
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Figure: Antecedent boundaries of the world. 

 
Subsequent boundary: 
The modified boundary that later defined by some events such as war or culture shift.  
For examples, India and China Boundaries in Ladakh region India and Pakistan in Jammu Kashmir 
region. 

 
Figure: Subsequent boundary, India, China and Pakistan. 

 
Superimposed boundary: 
Forcefully drawn boundary that divides the unified cultural boundary.  
Examples, 
 India and Pakistan 
 Indonesia and Papua New Guinea. 
 USA and Canada 

                                   
                                                      Figure: Superimposed boundary, Canada. 
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Relict boundary: 
Boundary no longer serves the purpose of the boundary but still has some important. Examples,  
West, and East Germany or Berlin Wall. 
 

                                        
                                                     Figure: Berlin wall (relict boundary) 
 
However in the modern and contemporary world most of the boundaries are composite boundaries 
which represent features of all the above boundaries simultaneously. 
 
b) What are natural regions? How are they different from planning regions?  
 

Approach: Introduce the answer by defining natural and planning region. In the body compare the 
two regions. Conclude by the need of their effective planning. 
 
Natural region and planning region, both are formal regions, which mean they have clearly defined 
boundaries. 
The natural region is a basic geographical unit which has natural homogeneity in terms of 
physiography, climate, landforms and that differentiate from the surrounding region, and boundaries 
that are delimited by nature is called a natural region. For example. 
 

 
Figure: Natural regions of India 
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Planning regions:  
A planning region can be defined as a geographical region where designing and implementation of 
development plan is possible for tackling of regional problems. Boudeville defines a planning region in 
the following words “It is an area displaying some coherence or unit of economic decisions”.  
A planning region should have fairly homogeneous economic, topographical and socio-cultural 
structure. It should be large enough to contain a range of resources provide it economic viability. It 
should also internally cohesive and geographically a contagion area unit. Its resource endowment 
should be that a satisfactory level of product combination consumption and exchange is feasible. It 
should have some nodal points to regulate the flows. For example, 
 The country is a planning region where country decisions apply. 
 The state is planning a region where state economic decisions apply. 
 In the same way, districts, villages are also planning regions where certain economic decisions 

apply. 
 BIMARU region is planning region 
 National Capital Region (NCR) is a planning region. 

 
Difference between planning region and natural region: 

Parameter Natural region Planning region 
Uniformity Visible homogeneity is seen. It is heterogeneous in nature. 

Boundary separation There may be presence of 
frontiers between natural 
regions. 

While planning regions are 
separated through boundaries. 

Geographical extent A natural region may spread 
across different states or 
country. 

There are clear demarcated 
boundaries between planning 
regions. 

Commonality Absence of any centrality. A planning region is centred 
around some common 
element which may be a node, 
etc 

Man-environment 
relationship 

In some natural regions 
humans may be absent, thus 
no guarantee of man-
environment relationship. 

Humans are definitely present, 
thus man and environment are 
integrated in planning regions 

 
Thus today most of the regions with human interaction are planning regions which require proper 
planning for their effective governance. 
 
c) Discuss as to how suburbanisation as a process is leading to generation of new patterns of urban 
development.  
 

Approach: Introduce the answer by defining suburbanisation. In the body discuss the new 
emerging patterns due to suburbanisation. Conclude the answer by mentioning the changes 
required in urban planning due to the process of sub-urbanization.   

 
Suburbanization is a population shift from central urban areas into suburbs, resulting in the 
formation of (sub) urban sprawl. As a consequence of the movement of households and businesses out 
of the city centers, low-density, peripheral urban areas grow and as most of the cities today represent 
the postmodern characteristics there is emergence of new patterns of urban development such as:   
1) Creation of Edge cities: 
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                                                         Figure: Creation of Edge cities. 
 
Edge city is a term that originated in the United States for a concentration of business, shopping, and 
entertainment outside a traditional downtown or central business district, in what had previously 
been a suburban residential or rural area. The term was popularized by the 1991 book Edge City: Life 
on the New Frontier by Joel Garreau, who established its current meaning while working as 
a reporter for The Washington Post. Garreau argues that the edge city has become the standard form 
of urban growth worldwide, representing a 20th-century urban form unlike that of the 19th-century 
central downtown. 
 
2) Gentrification: 

                                    
                                                              Figure: Gentrification. 
 
Gentrification is the transformation of a city neighbourhood from low value to high value. 
Gentrification is also viewed as a process of urban development in which a neighbourhood or 
portion of a city develops rapidly in a short period of time, often as a result of urban-renewal 
programs. This process is often marked by inflated home prices and displacement of a 
neighbourhood’s previous residents. This process is also one of the consequences of 
Suburbanisation. 
3) Emergence of Multiple CBD’s: 

 
Figure: Emergence of Multiple CBD’s 
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With the phenomenon of exoplis where cities are growing more towards peripheral areas, there has 
been emergence of Multiple CBD’s as the single CBD is unable to capture the entire city.  
For example currently Delhi has now three CBD’s Karol Bagh, Connaught place and Chandni chowk.  
 
4) Creation of industrial suburbs and delocalisation of industries: 

                              
                                                      Figure: Delocalisation of industries. 
 
As most of the cities of contemporary world represent postmodern cities which are growing more 
towards suburbs there has been delocalisation of industries towards suburb area creation of 
industrial suburbs at peripheral locations, this is also augmented by high land rent and increasing 
production cost in the main city due to de-agglomeration economies. 
5) Formation of Conurbations:  
As cities are sprawling outwards along the transportation arteries leading to creation of 
conurbations. 

           
 Figure: North West India conurbation                      Figure: Kolkata conurbation 
 
 
 
 
 
 

Page 33 of 57

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

6) Establishment of Dormitory towns: 

 
Figure: dormitory towns and peripheral towns due to suburbanization 

 
For better commutation of labour class as residence is cheaper in the dormitory towns vis a vis the 
main city. 
Thus a paradigm change is required in urban planning and governance keeping in mind the new 
patterns of urban development that are being created due to suburbanization in order to ensure 
inclusive and harmonious development of urban centers with high quality of life.   
 
d) Protected cultivation assist in healthier and a large produce. Justify with examples.  
 

Approach: Introduce the answer by explaining protected cultivation. In the body discuss how it 
assist in healthier and a larger produce. Conclude the answer by discussing steps taken by India to 
promote protected cultivation. 
 
Protected cultivation is a process of growing crops in a controlled environment. This means that the 
temperature, humidity, light and such other factors can be regulated as per requirement of the crop. 
This assists in a healthier and a larger produce.  
There are various types of protected cultivation practices. Some of the commonly used practices are 
— forced ventilated greenhouse, naturally ventilated poly-house, insect-proof net house, shade net 
house, plastic tunnel and mulching, raised beds, trellising and drip irrigation.  
These practices can be used independently or in combination, to provide favorable environment to 
save plants from harsh climate and extend the duration of cultivation or off-season crop production. 
Adoption of drip irrigation under raised beds covered with mulch films not only eradicates weeds but 
also maintains moisture in the soil for a prolonged period by minimising evaporation losses. 
 

          
        Figure: Ventilated Greenhouse.                                           Figure: Ventilated poly-house 
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Objectives of Protected Cultivation  
 Protection of plants from abiotic stress (physical or by non-living organism) such as temperature, 

excess/deficit water, hot and cold waves, and biotic factors such as pest and disease incidences, 
etc. 

 Efficient water use with minimum weed infestation. 
 Enhancing productivity per unit area. 
 Minimising the use of pesticides in crop production. 
 Promotion of high value, quality horticultural produce. 
 Propagation of planting material to improve germination percentage; healthy, uniform, disease 

free planting material and better hardening. 
 Year-round and off-season production of flower, vegetable or fruit crops.  
 
(viii) Production of disease-free and genetically better transplants. 
At present in India, the small and medium farmers have started flower and vegetable cultivation under 
different types of modular protected structures depending upon their investment capacity and 
availability of market in their area. Among all the protected cultivation practices, greenhouse 
cultivation provides maximum benefits.  
The major crops grown under protected structures include — floriculture crops like rose, gerbera, 
carnation, anthurium, lilium, orchids, chrysanthemum, etc., and the vegetable crops like tomato, 
yellow and red bell peppers (from the capsicum family), cucumber, leafy and exotic vegetables, etc. 

 
However despite its benefits it has following limitations also: 

 High cost of initial infrastructure (capital cost). 
 Non-availability of skilled human power and their replacement locally. 
 Lack of technical knowledge of growing crops under protected structures. 
 The operations are very intensive and require constant effort. 
 Requires close supervision and monitoring. 
 Few pests and soil-borne pathogens are difficult to manage.  
 Repair and maintenance are major hurdles. (viii) Requires assured marketing, since the 

investment of resources like time, effort and finances, is expected to be very high. 
 
The Government of India executes various schemes for protected cultivation at the central and the 
state levels to popularize these high-tech plant growing techniques. National agencies through their 
leading schemes viz. National Horticulture Board (NHB), National Horticulture Mission (NHM), 
Mission for Integrated Development of Horticulture (MIDH) and Rashtriya Krishi Vikas Yojana (RKVY) 
create awareness and provide financial support to the farmers, so that protected farming for high 
value horticultural crops could be adopted easily. 
 
 
 
 
 

Case study: Tomato production in Mid-tech Greenhouse using bio control and bio fertilization 
in Mexico 

Result: This technology yielded up to 254 tons/ha•year of tomato, achieving reductions of 44–60% 
in water consumption, 25% in chemical nitrogen-fertilization, and 28% in the cost unit of 
production, increasing the profits by ∼45% in relation to Mexican conventional greenhouses 
management. 
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e) Discuss the contributions of Alexander von Humboldt towards the development of geographical 
knowledge.  
 

Approach: Introduce the answer by giving a description about Humboldt. In the body discuss his 
major contributions. End the answer by a summary based conclusion. 

 
Friedrich Wilhelm Heinrich Alexander von Humboldt (14 September 1769 – 6 May 1859) was 
a German polymath, geographer, naturalist, explorer, and proponent of Romantic philosophy 
and science. He was the younger brother of the Prussian minister, philosopher, and linguist Wilhelm 
von Humboldt (1767–1835). Humboldt's quantitative work on botanical geography laid the foundation 
for the field of biogeography. Humboldt's advocacy of long-term systematic geophysical 
measurement laid the foundation for modern geomagnetic and meteorological monitoring. 
Between 1799 and 1804, Humboldt travelled extensively in the Americas, exploring and describing 
them for the first time from a modern Western scientific point of view. His description of the journey 
was written up and published in several volumes over 21 years. 
 

 
Figure: Humboldt’s travel in Europe, Russia and America. 

 
Humboldt resurrected the use of the word cosmos from the ancient Greek and assigned it to his 
multivolume treatise, Kosmos, in which he sought to unify diverse branches of scientific knowledge 
and culture. This important work also motivated a holistic perception of the universe as one 
interacting entity, which introduced concepts of ecology leading to ideas of environmentalism. In 
1800, and again in 1831, he described scientifically, on the basis of observations generated during his 
travels, local impacts of development causing human-induced climate change. 
 
Some of the major contributions of Alexander von Humboldt towards the development of 
geographical knowledge are as follows: 
1) He provided a description of vertical zones of Northern Andes and examined various volcanoes of 
Ecuador. 
2) He observed cold water current ‘Peru’ and recorded it for the first time. That is the reason why 
Peru Current is called as Humboldt Current. 
3) In Mexico he observed the impact of landforms on cultural landscape. 
4) He gave the concept of ‘Continentality’ and ‘Mountain sickness’, today both these concepts are 
extensively used, For example the former is used by climatologist to explain the genesis of deserts 
while the latter is used by mountaineers. 
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5) In 1845 he came out with his book “Kosmos” which brought a paradigm change in geographical 
studies and whose objective was to develop geography as a universal science. 
6) He also gave the concept of ‘Zusammenhang; i.e. hanging together. 
7) He believed in inductive methodology and tried to make geography an inductive discipline. 
8) He has also been credited to introduce positivism in geography which later became inspiration for 
quantitative geographers like Schafer and Ackerman. 
Thus to conclude we can say that Humboldt made substantive contribution to systematic geography 
and laid stress on the unity of nature. Even Carl Ritter appreciated the classic work ‘Kosmos’ of 
Humboldt.   
 
Q.6) a) Explain the methods for quantifying welfare of a region. Enumerate the social indicators 
used by Smith for analyzing social wellbeing.  
 

Approach: Introduce the answer by Welfare geography. In the body discuss various methods for 
quantifying welfare of a region. Than enumerate the social indicators used by Smith. In the end 
give a summary based conclusion. 
 
Welfare geography was the liberal strand of the social relevance movement, which aims for greater 
wellbeing of the society. In this respect, quantification of welfare of a region becomes quite 
indispensable to foster welfare and developmental measures. Thereby it’s quite important to device 
pragmatic methods to quantify welfare of a region. 
 
METHODS FOR QUANTIFICATION OF WELFARE: 
Human Development Index: 
The Human Development Index (HDI) is a statistic composite index of life 
expectancy, education (mean years of schooling completed and expected years of schooling upon 
entering the education system), and per capita income indicators, which is used to rank countries 
into four tiers of human development. A country scores a higher level of HDI when the lifespan is 
higher, the education level is higher, and the gross national income GNI (PPP) per capita is higher. It 
was developed by Pakistani economist Mahbub ul Haq and was further used to measure a country's 
development by the United Nations Development Programme (UNDP)'s Human Development Report 
Office 
 

 
Figure: Methodology of HDI. 

Page 37 of 57

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Education_Index
https://en.wikipedia.org/wiki/Educational_system
https://en.wikipedia.org/wiki/Per_capita_income
https://en.wikipedia.org/wiki/Human_development_(humanity)
https://en.wikipedia.org/wiki/Life_expectancy_at_birth
https://en.wikipedia.org/wiki/Education
https://en.wikipedia.org/wiki/GNI_(PPP)_per_capita
https://en.wikipedia.org/wiki/Mahbub_ul_Haq
https://en.wikipedia.org/wiki/UNDP


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

 
Figure: HDI map of the world. 

 
World Happiness Index: 
In July 2011, the UN General Assembly adopted resolution 65/309 Happiness: Towards a Holistic 
Definition of Development inviting member countries to measure the happiness of their people and to 
use the data to help guide public policy. On April 2, 2012, this was followed by the first UN High Level 
Meeting called Wellbeing and Happiness: Defining a New Economic Paradigm, which was chaired by 
UN Secretary General Ban Ki-moon and Prime Minister Jigmi Thinley of Bhutan, a nation that 
adopted gross national happiness instead of gross domestic product as their main development 
indicator. 
The first World Happiness Report was released on April 1, 2012 as a foundational text for the UN High 
Level Meeting: Well-being and Happiness: Defining a New Economic Paradigm, drawing international 
attention. The first report outlined the state of world happiness, causes of happiness and misery, and 
policy implications highlighted by case studies. In 2013, the second World Happiness Report was 
issued, and in 2015 the third. Since 2016, it has been issued on an annual basis on the 20th of March, 
to coincide with the UN's International Day of Happiness 
In the reports, experts in fields including economics, psychology, survey analysis, and national 
statistics, describe how measurements of well-being can be used effectively to assess the progress of 
nations, and other topics. Each report is organized by chapters that delve deeper into issues relating 
to happiness, including mental illness, the objective benefits of happiness, the importance of ethics, 
policy implications, and links with the Organisation for Economic Co-operation and 
Development's (OECD) approach to measuring subjective well-being and other international and 
national efforts. 
 

 
Figure: World Happiness map. 
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Multidimensional Poverty Index: 
Multidimensional Poverty Indices use a range of indicators to calculate a summary poverty figure for 
a given population, in which a larger figure indicates a higher level of poverty. This figure considers 
both the proportion of the population that is deemed poor, and the 'breadth' of poverty experienced 
by these 'poor' households, following the Alkire & Foster 'counting method'.[1] The method was 
developed following increased criticism of monetary and consumption based poverty measures, 
seeking to capture the deprivations in non-monetary factors that contribute towards well-being. 
While there is a standard set of indicators, dimensions, cutoffs & thresholds used for a 'Global 
MPI',[2] the method is flexible and there are many examples of poverty studies that modify it to best 
suit their environment. The methodology has been mainly, but not exclusively,[3] applied to developing 
countries. 
 

 
Figure: 3 Dimensions of MPI 

 

 
Figure: Mapping MPI. 

 
Social indicators used by Smith for mapping welfare: 
In 1973, Smith came up with a comprehensive list of 7 Social Indicators for measuring social wellbeing 
are: 
(1) Income, wealth and employment  
(2) The living environment  
(3) Health  
(4) Education 
(5) Social order 
(6) Social belonging (alienation and participation) 
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 (7) Recreation and leisure. 
Smith’ in 1975 came with an idea of mapping human well-being. It has been stated in the study that 
each of the different sub-fields of human geography is related to specific variables contributing to the 
patterns of spatial distribution of the resources of well-being among the various population groups. 
 
Conclusion: 
A number of alternative approaches to measuring welfare have been developed during the past 
decennia. Each of these approaches has generated specific indicators to evaluate the welfare 
implications of the economic progress that was made. Unfortunately only a few of these alternative 
welfare measures have gained widespread acceptance (e.g. the Human Development Index). It is 
important that all alternative approaches are being supported, since they each contain information 
that is not captured by the other ones (Diener and Suh, 1997). Furthermore, the different indicators 
focus each on different aspects of human well-being, so that all of them are needed in order to obtain 
a complete picture of a society’s progress. 
 
b) Examine the concepts of “megalopolis” and “exopolis” with regard to the growth of cities 
indicating whether the two can and do overlap. 
 

Approach: Introduce the answer by defining megalopolis and exopolis. In the body briefly explain 
these concepts and discuss whether the two can overlap. Conclude the answer by discussing how 
there overlap can lead to conurbation formation. 
 
According to Lewis Mumford, megalopolis or a super city, also called a mega region, is a group 
of metropolitan areas which are perceived as a continuous urban area through common systems of 
transport, economy, resources, ecology, and so on. They are integrated enough that coordinating 
policy is valuable, although the constituent metropolises keep their individual identities. The 
megalopolis concept has become highly influential as it introduced a new and large scale thinking 
about urban patterns and growth. 

 
Figure: Major metropolitan regions of the world. 

 
A megalopolis and its synonym mega region, following the work of Gottmann, refer to two or more 
roughly adjacent metropolitan areas that, through commonality of systems—e.g., of transport, 
economy, resources, and ecologies—experience a blurring of the boundaries between the population 
centres, such that while some degree of separation may remain, their perception as a continuous 
urban area is of value, e.g., "to coordinate policy at this expanded scale". Simply put, a megalopolis (or 
a mega region) is a clustered network of big cities. Gottmann defined its population as 25 
million, while Doxiadis defined a small megalopolis a similar cluster with a population of about 10 
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million. America 2050, a program of the Regional Plan Association (RPA), lists 11 mega regions in the 
United States and Canada. 
While on the other hand an Exopolis is a term coined by urban theorist and geographer Edward Soja, 
in his search for new spatial categories capable of analysing the changing urban formations of 
postmodern Los Angeles. 
An exopolis refers to outward expansion of an urban centre towards its periphery. Here, the core of 
the city shifts to the fringe areas or hinterland. This term was coined by Soja. It leads to the 
development of the ‘city outside a city’ for example in Los Angeles. 
 

 
Figure: Exopolis (An expanding city) 

 
Do exopolis and megalopolis interact: YES:- 
The exopolis and megalopolis do overlap, as megalopolis indicates the spatial integration of two or 
more distinct centres while exopolis denotes the outward expansion. Thus, the two urban centres will 
begin to interact as and when their periphery start interacting. This happens when the exopolis 
develops and thus aids in the formation of the megalopolis as it leads to blurring of distinct 
boundaries between different urban centres. For example, along the cities of the North Atlantic 
Seaboard of the USA. 

 
Figure: Interaction of exopolis and megalopolis. 
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To conclude we can say that continuous interaction of exopolis and megalopolis over a prolonged 
period of time across the same transportation artery can also lead to formation of conurbations. 
 
c) Define the quality of life and explain its parameters with adequate examples.  
 

Approach: Introduce the answer by defining Quality of Life. In the body discuss its parameters. 
Conclude by mentioning how QOL is a multidimensional phenomenon. 
 
As medical advances have helped to increase longevity, our focus has shifted from the quantity to the 
quality of life. While scientists may resort to rating scales to measure pain, or scoring systems to 
quantify disabilities, the authors believe that trying to measure "quality of life" this way may be going 
too far. 
"Quality of life" is subjective and multidimensional, encompassing positive and negative features of 
life. It's a dynamic condition that responds to life events: A job loss, illness or other upheavals can 
change one's definition of "quality of life" rather quickly and dramatically. Subjectivity appears to be 
fundamental to our understanding of "quality of life. 
An analysis of scientific papers over the past 20 years shows that a precise, clear and shared definition 
is a long way off. Often researchers don't even attempt to define the concept, using it instead as an 
indicator. Among the observations made about "quality of life" is that it encompasses: 
 Life satisfaction, which is subjective and may fluctuate. 
 multidimensional factors that include everything from physical health, psychological state, level 

of independence, family, education, wealth, religious beliefs, a sense of optimism, local services 
and transport, employment, social relationships, housing and the environment. 

 Cultural perspectives, values, personal expectations and goals of what we want from life. 
 Not just the absence of disease but the presence of physical, mental and social well-being. The 

authors stress the need for multidisciplinary medical teams who can develop a perspective on 
psychosocial needs and not just physical care. 

 Our interpretation of facts and events, which helps to explain why some disabled people can 
report an excellent "quality of life" while others can't.  

 Our level of acceptance of our current condition, and our ability to regulate negative thoughts 
and emotions about that condition. 

WHO defines QoL (Quality of Life) as an individual’s perception of life in the context of the culture 
and values system they live in, as well as in relation to their goals, expectations, standards and 
concerns. It is a broad ranging concept affected in a complex way by the person's physical health, 
psychological state, personal beliefs, social relationships and their relationship to salient features of 
their environment. 
Many factors can influence a person’s quality of life, both inside and outside their direct control. 
These factors vary from person to person, from place to place and change over time. 
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Dimensions of Quality of Life 
Based on academic research and several initiatives, the following dimensions/domains have 
been defined as an overarching framework for the measurement of well-being. Ideally, they 
should be considered simultaneously, because of potential trade-offs between them: 
 Material living conditions (income, consumption and material conditions) 
 Productive or main activity 
 Health 
 Education 
 Leisure and social interactions 
 Economic security and physical safety 
 Governance and basic rights 
 Natural and living environment 
 Overall experience of life 
 

Material living conditions 
Material living standards are measured on the basis of three sub- dimensions: income, 
consumption and material conditions (deprivation and housing). Income is an 
important indicator as it has an impact on most of the other indicators in the 
framework. 
 
Productive or Main activity 
Productive or main activity dimension is measured through three sub-dimensions: quantity of 
employment, quality of employment and other main activity (inactive population and unpaid work). A 
number of activities fill up citizens’ lives every day, the most prominent one being their work. 
Indicators measuring both the quantity and the quality of jobs available (working hours, balancing 
work and non-working life, safety and ethics of employment) are some of the indicators used to 
measure this aspect of quality of life. Not all the population is in employment, therefore it is 
important to include in this dimension also indicators referring to the inactive population and to 
unpaid work. In fact, the subject of unpaid work is an important indicator for both quality of life and 
gender equality. 
 
Health 
Health is an essential part of the quality of life of citizens and it can also be considered as a form of 
human capital. Poor health can affect the general progress of society. Physical and/or mental 
problems also have a very detrimental effect on subjective well-being. The health situation in the 
context of Quality of life, is mainly measured through three sub dimensions: health outcome 
indicators such as life expectancy (based on mortality tables), the number of healthy life years 
(combining the information on life expectancy with a survey variable on self-declared limitations in 
activity) and subjective assessments of own health, chronic diseases and limitations in activity; health 
determinants (healthy and unhealthy behaviors, such as smoking, alcohol and fruit and vegetables 
consumption and exercising) and access to healthcare. 
 
Education 
In our knowledge-based economies, education plays a pivotal role in the lives of citizens and is an 
important factor in determining how far they progress in life. Levels of education can determine the 
job an individual will have. Individuals  with  limited  skills  and  competences  are  usually  excluded 
from a wide range of jobs and sometimes even miss out on opportunities  to achieve valued goals 
within society. They also have fewer prospects for economic prosperity. It is also the most important 
form of human capital, at societal level. This dimension is measured by currently available indicators 
grouped  in  four  sub  dimensions:  population’s  educational   attainment (including the number  of  
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early  school  leavers);  self-assessed  and  assessed skills; participation in life-long learning and 
opportunities for education (rate of enrolment of pupils in pre-primary education). 
 
Leisure and social interactions: 
The power of networks and social connections should not be underestimated when trying to measure 
the well-being of an individual, as they directly influence life satisfaction. This dimension is measured 
through 2 sub- dimensions, the first one being leisure activities. Both quantity (how often citizens 
spend time with people at sporting or cultural events) and quality (their satisfaction with time use), as 
well as lack of access to this type of activity due to lack of resources or facilities are measured. Social 
interactions is the second sub-dimension, and activities with others (frequency of social contacts and 
satisfaction with personal relationships) and for others (volunteering in informal contexts), the 
potential to receive social support (help from others) and social cohesion (trust in others) are 
included in the framework under this topic. 
 
Natural and living environment: 
Exposure to air, water and noise pollution can have a direct impact on the health of individuals and 
the economic prosperity of societies. Environment-related indicators are very important for assessing 
quality of life in general. Subjective indicators, such as individuals’ own perceptions of noise levels or 
the existence of pollution and grime in their local area and their satisfaction with the environment 
and the green areas in their local area, are included in this dimension. Objective indicators  (the  
amount  of  pollutants present in the air, and  in  particular  the  values  for  particulate  matter  as  
they are less dependent on climacteric  conditions  and  therefore  more  comparable) are also 
included 
 
Overall experience of life: 
Overall assessment of one’s life is measured using three sub- dimensions: life satisfaction (cognitive 
appreciation), affect (a person’s feelings or emotional states, both positive and negative, typically 
measured with reference to a particular point in time) and eudemonics (a sense of having meaning 
and purpose in one’s life, or good psychological functioning.). 
 
Conclusion: 
As highlighted above, it remains difficult to measure the quality of life of citizens but preliminary 
results show it is worth going beyond GDP figures. A multidimensional approach is necessary to get a 
more comprehensive view of quality of life and avoid any misleading conclusions. 
 
Q.7) a) Mention different types of world agriculture and describe the areas and salient features 
of the Mediterranean agriculture region. 
 

Approach: Introduce the answer by Whittlesey classification of world agriculture. In the body 
mention different types of world agriculture and describe the areas and salient features of 
Mediterranean agricultural region. Conclude by mentioning the impact of global warming in the 
region. 
 
Whittlesey classified the world into 11 major agriculture regions based on the five major variables 
comprises of both physical and non-physical factors. 
The following are the five variables of Whittlesey classification: 
1) Crop and Livestock 
2) Marketing or Consumption Pattern 
3) Mechanized or toll used for Agriculture 
4) Method of Land Use [Intensive or Extensive] 
5) Productivity 
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Figure: World Agricultural region 

 
The following are the 11 agriculture regions: 
1) Nomadic Herding 
2) Livestock Ranching 
3) Commercial Dairy Farming 
4) Commercial Crop and Live Stock Farming 
5) Shifting Cultivations 
6) Intensive Subsistence Agriculture without Paddy Crops 
7) Intensive Subsistence Agriculture with Paddy Crops 
8) Commercial Grain Farming 
9) Mediterranean Agriculture 
10) Plantation Agriculture 
11) Horticulture Agriculture 
 
Mediterranean Agriculture: Location and Characteristics 
The term ‘Mediterranean agriculture’ applies to the agriculture done in those regions which are 
having Mediterranean type of climate. 
Mediterranean agriculture is unique because it is a mixture of diverse bio-cultural activities (both 
animal husbandry and crop farming) that has developed in five major world regions. 
This type of agriculture is determined by climatic conditions, which exert such an influence that both 
traditional and commercial agriculture flourish with a dominance of the agriculture of citrus fruits 
along with horticulture and floriculture. 
 
Location: 
There are five major regions in the world having Mediterranean type of agriculture. The largest of 
these nearly encircles the Mediterranean Sea – and it is from there that the type derives its name. 
The regions having Mediterranean type of agriculture in the world are as follows: 
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                           Figure: Areas of Mediterranean agriculture in the world. 
 
(i) The Mediterranean Basin: France, Spain, Italy, Algeria, Morocco, Turkey, Tunisia, Israel, Northern 
Nile valley, i.e., all the regions around Mediterranean Sea 
(ii) California in USA 
(iii) Central Chile 
(iv) Southern part of South Africa 
(v) Lower Murray – Darling basin of South Australia 
 
Characteristics: 
(i) The natural setting that lends itself to Mediterranean agriculture is distinguished by erratic rainfall, 
mild temperatures, irregular topography, and nearness to large water bodies. 
(ii) In this type, farming is intensive, highly specialised and varied in the kinds of crops raised. 
Subsistence agriculture occurs side by side with commercial farming. Many crops such as wheat, 
barley and vegetables are raised for domestic consumption, while others like citrus fruits, olives, and 
grapes are mainly for export. The Mediterranean lands are also known as ‘orchard lands of the world’. 
(iii) The land use in these areas is dependent on such factors as the total annual amount of rainfall, 
length of summer drought, availability of melting snow, local soil conditions, and price fluctuations in 
local and world market. 
(iv)The four main aspects of Mediterranean agriculture are: 
(a)orchard farming, (b) viticulture, (c) cereal and vegetable cultivation, and (d) limited animal 
husbandry. 
 
(a) Orchard farming: 
It represents a highly specialised commercial agriculture here. The world supply of citrus fruits, olives 
and figs comes almost exclusively from Mediterranean lands. Fruit culture has long been a traditional 
Mediterranean occupation because of the very special climatic features in Mediterranean areas. 
Citrus fruits (oranges, lemons, grapefruits), olives and figs, which have long, wide-spreading roots, 
scant foliage and fruits with thick skins are best adapted to the Mediterranean type of climate where 
annual precipitation can be as low as 380—635 mm (15—25 inches) and where summer droughts may 
last for more than six months. 
Fruits are sometimes raised on unirrigated ground and draw their moisture supply from deep in the 
soil. Irrigation is, however, practised in many areas, especially California, Israel and parts of France, 
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Spain and Italy. Olives and figs are indigenous to the Mediterranean region and can survive even on 
thin, calcareous soil with very little precipitation. 
 
(b) Viticulture: 
Viticulture or grape cultivation is a speciality of the Mediterranean region. It represents a very 
intensive form of farming requiring not only good conditions of moisture, temperature and soil but 
also much personal care, if the grapes are to be of high quality. 
Grapes raised in different parts of the Mediterranean lands have distinctive flavours and wines made 
in the various areas maintain their exclusive names, e.g., sherry from the Andalusia district of 
southern Spain, port wine from the Doura basin of western Portugal, marsala from the Isle of Sicily, 
anti from the Chianti Hills of Tuscany, asti from the Piedmont district of northern Italy. In France, 
where wine-making is a national industry though much of the country does not have a Mediterranean 
climate, the specialisation is even more distinct. 
 
(c) Cereal and vegetable cultivation: 
In acreage, cereal crops are the most important in Mediterranean agriculture. Wheat, especially hard 
winter wheat, is the principal food grain, and barley is grown in the poorer areas. 
In most Mediterranean countries cereals often occupy about half the total cultivated acreage and 
provide enough grain for home consumption. The warm and sunny Mediterranean climate also allows 
a wide range of other food crops and green vegetables to be harvested. 
Beans, lentils, onions, tomatoes, carrots, sugar beet and all the leafy vegetables of the warm 
temperate latitudes are grown. The seeds are sown in autumn when the showers come and 
cultivation continues into the following year, maintaining a constant supply to the urban markets. 
 
(d) Limited animal husbandry: 
Mediterranean agriculture is also characterised by limited animal husbandry, which survives on 
grasslands available here. In areas like Lombardy plain, Ebro basin, San Joaquin valley of California, 
dairy farming is important. In mountain areas the practice of ‘transhumance’, moving the cattle up to 
mountain pastures in the summer and returning them to the valleys in winter, is very common. 
Thus to conclude we can say that the highly variable climate of the Mediterranean region has enabled 
the development of a rich range of agricultural practices, however these practices are undergoing 
rapid changes due to climate change and global warming. 
 
b) “Colonial forces have resulted in the primate pattern of urban process in most African 
Countries”. Discuss.  
 

Approach: Introduce the answer by defining the concept of Primate City. In the body discuss how 
primacy in African countries was mainly a consequence of its colonial status. Conclude by 
mentioning the need for uniform urban development for African countries. 
 
The law of primate city was developed by Mark Jefferson in 1939. It is based on the observation that 
the country’s leading city is usually disproportionately larger than others in the system. For example 
London is seven times the size of Liverpool, and Copenhagen nine times larger than Aarhus. In other 
words, a primate city has a stratum of small towns dominated by a very large city with an absence of 
intermediate centres. 
Although the phenomenon of Primate City was given by Jefferson but it was Leinskey who gave the 
reasons for the development of primacy. 
 
The main causes for the development of primate city are: 
1) Small territorial extent of the country. 
2) Relatively high density of population of the country. 
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3) Low per capita income. 
4) A high degree of dependence upon agricultural exports. 
 
Thus all the above traits in Africa can be seen as an outcome of colonial forces which can be 
justifies as below: 

    
Figure: Colonial capture of Africa 

                                     

African Country Primate city Population Second largest city 
Ethiopia  Addis Ababa 3352000 Adama 

Algeria Algiers 7896923 Oran 

Egypt Cairo 9539673 Alexandaria 

Uganda Kampala 1507080 Nansana 

Niger Niamey 1243500 Zinder 

Tunisia Tunis 2643695 Sfax 

Kenya Nairobi 4734881 Mombasa 

Figure: Primate Cities of Africa. 
 
1) The smaller territorial extent of the African countries was mainly a consequence of colonialism, 
when the colonial powers like Britain, France, Germany, Spain, Italy, etc divided the African countries 
amongst themselves during the scramble of Africa where the boundaries of African countries were 
arbitrary drawn. 
 
2) African countries like Niger, Kenya, Chad, Somalia, etc have a very high population density with a 
TFR as high as greater than 4, this is despite they lie in the second stage of demographic transition 
model. This was only possible because of the import of medical technologies that were introduced by 
Colonial countries in Africa due to nationalist pressure. 
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               Figure: Scramble of Africa and creation of countries with smaller territorial extent. 
 
3) Also the low per capita income of African countries was also because African nation were created 
as resource peripheries by their colonies from where the raw materials were exported to Europe for 
their industries as at that time Europe was undergoing industrialisation. Due to their peripheral 
treatment the African nations are still deprived of industries and continue to be exporters of raw 
material and semi-finished goods.   
4) Similarly economic backwardness and lack of employment opportunities for Africa is because it was 
not unable to industrialize itself due to exploitation because of its colonial masters. 
However with the era of decolonization when African countries started getting independent and 
governments were established the African nations started their development and tried to remove the 
primacy characteristics and today it could be said that other secondary cities are also emerging in 
African countries and in the coming years African nations may also witness uniform urban 
development. 
 
c) Outline briefly the “age of high mass consumption” as described by Rostow in his “multistage 
theory of growth”.  
  

Approach: Introduce the answer by describing Rostow model. In the body discuss the briefly the 
age of high mass consumption. Conclude by talking about developing countries how they are also 
reaching the same stage. 
 
Rostov penned his classic "Stages of Economic Growth" in 1960, which presented five steps through 
which all countries must pass to become developed. The model asserted that all countries exist 
somewhere on this linear spectrum, and climb upward through each stage in the development 
process. 
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Figure: Stages of Growth, Rostow model 

 

 
Figure: Countries that lie in age of high mass consumption. 

 
Characteristics features of countries that lie in age of high mass consumption: 

Parameters Age of High mass consumption 
Economic Growth High, Counties with good growth of GDP. 

Society Bureaucratic society driven by consumer 
durables. 

Polity Competitive democracy. 
Tech/Innovation High level of technology. 

Industry Mainly services. 
Investment Mainly through foreign investments 

 
In this stage of development per capita income of country rises to such a high level that consumption 
basket of the people increases beyond food, clothing and shelters to articles of comforts and luxuries 
on a mass scale. Further, with progressive industrialisation and urbanisation of the economy values of 
people change in favour of more consumption of luxuries and high styles of living. New types of 
industries producing durable consumer goods come into existence which satisfies the wants for more 
consumption. These new industries producing durable consumer goods become the new leading 
sectors of economic growth. 
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However today with faster development of developing countries as even the developing world is now 
undergoing massive industrialisation , countries like India and China are also prospering towards Age 
of high mass consumption. 
 
Q.8)  a) “A large scale global shift in manufacturing is the outcome of deindustrialization in the 
developed world matched by industrialisation in the developing world” Analyze the statement.  
 

Approach: Introduce the answer by defining de-industrialization. In the body analyze 
deindustrialisation in the developed world is accompanied by industrialisation in the developing 
world. Conclude the answer by premature deindustrialisation.  

 
De-industrialization is a process of social and economic change caused by the removal or reduction 
of industrial capacity or activity in a country or region, especially of heavy industry or manufacturing 
industry. In simple words De-industrialization means employment in the manufacturing sector is 
declining and there is fall in manufacturing share in GDP. 
In the current post modern times the world economy has transitioned from fordism to post fordism 
and one of its implication has been deindustrialization in developed world and industrialisation in 
developing world. 
 

 
Figure: Fordism to Post Fordism 

 
Causes for deindustrialization in developed world: 
1) Effect of post fordism where major industries are keeping only their headquarters in the developed 
world while production and manufacturing units are being transferred to the developing world. 
Eg: The headquarters of Apple Company is located in Cupertino, California, United States, but its 
manufacturing and assembling units are spread across various developing countries like Vietnam and 
China. 

Case study: Singapore, lies in Age of high mass consumption. 
Industrialization, urbanization, and trade in the vein of Rostow's model are still seen by many 
as a roadmap for a country's development. Singapore is one of the best examples of a country 
that grew in this way and is now a notable player in the global economy and lies in the age of 
high mass consumption. Singapore is a Southeast Asian country with a population of over 5 
million, and when it became independent in 1965, it did not seem to have any exceptional 
prospects for growth. However, it industrialized early, developing profitable manufacturing 
and high-tech industries. Singapore is now highly urbanized, with 100% of the population 
considered "urban." It is one of the most sought-after trade partners in the international 
market, with a higher per-capita income than many European countries 
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2) Most of the developed world countries have already completed their demographic transition and 
currently lie in 4th stage of DTT due to which their population structure is skewed towards geriatric 
population and they lack young labour force due to this the developed world has lost its labour 
arbitrage leading to rise in manufacturing cost. 
 

                                  
                 Figure: Population pyramid developed world, skewed towards geriatric population. 
 
3) Also most of the developed world countries like USA, Britain and France have reached the stage of 
age of high mass consumption (Rostow model) due to which there is more emphasis towards 
financial services and commercial trade and economy has become mostly service ridden. 
 

 
                Figure: Rostow model, where developed countries more towards service economy 
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4) The above factor has also brought saturation in the economy of developed world leading to 
plateauing of demand, and thus the market of developing countries with their huge population is 
looked as an opportunity by the industrial tycoons. 
5) Since industrialisation also first started in the developed world and due to their long history of 
industrialisation for about 300 years there has been exhaustion of resources in the developed world 
and their dependency on developing world for raw materials have drastically increased in recent 
times. 
6) Marxist factors like strong trade unions and labour unions of developed world also adversely 
impact the production cost. 
7) Phenomena of de-agglomeration economics where the developed world is losing the advantage of 
economies of scale due to strong environmental policies and tight regulations. 
8) Unlike Weber which emphasised more upon least cost for cost minimization today industries are 
more affected by revenue maximisation as suggested by Losch, and due to greater demand and 
market in the developing world are shifting there. 
9) Also with the evolution of modern transport the critical isodopane have expanded beyond national 
boundaries due to which the mobility of labour has gone drastic change and unlike past the labour has 
become much mobile. 
However the above factors have also been supported by conducive conditions in developing world 
making them as magnetic centres for the attraction of industries from the developed world    

 
Figure: Industrialisation in developing world. 

 
However this not a common trend across all economies of developing world, most of the countries of 
developing world specifically from Africa are still poverty ridden and remain far away from 
industrialisation and some economies like India are also undergoing premature deindustrialisation 
where there is direct transition to services from agriculture bypassing the industrial phase.  
 
b) Globalization can often subsume folk culture. What are its positive and negative effects?  
 

Approach: Introduce your answer with defining globalization. In the body discuss the positive and 
negative effects of globalization. Conclude the answer by mentioning the impact of post 
modernism in geography and contemporary trend of reverse globalisation.   
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Globalization refers to the spread of the flow of financial products, goods, technology, information, 
and jobs across national borders and cultures. In economic terms, it describes an interdependence 
of nations around the globe fostered through free trade. 
 
However apart from the above economic dimension globalisation has taken cultural dimension 
where due to greater diffusion of information due to the advent of ICT there has been transmission 
of culture. Cultural globalization refers to the transmission of ideas, meanings and values around 
the world in such a way as to extend and intensify social relations. This process is marked by the 
common consumption of cultures that have been diffused by the Internet, popular culture media, and 
international travel and thus globalisation is leading to subjugation of folk cultures. 
 
Positive effects of cultural globalization: 
1) Glocalization:   
Glocalization or Glocalisation is the "simultaneous occurrence of both universalizing and 
particularizing tendencies in contemporary social, political, and economic systems and it is one of the 
consequence of cultural globalization. 
Glocalization advantages 
 Increase the chances of success in entering foreign markets. 
 Encourage innovation in the economy of the target country. 
 Offer more jobs for local people. 
 Increase the productive capacity of the economy. 
 Offer better access to products and services: more abundant, cheaper, and more diverse. 
 
2) Reduction in cultural diversity leading to greater development:  
Although many cultural geographers see reduction of diversity as a threat to local cultures but many 
view diversity as inversely correlated to development and thus greater the diversity lesser the 
development and vice versa. 
 

 
 
3) Local practices becoming global: 
Globalisation has also helped in propagation of local practices beyond the territorial boundaries of the 
nation. This has helped in spread of local cultures leading to local cultures becoming global. 
For example: Celebration of International Yoga Day by major countries like USA, France, Spain, etc. 
 
4) Secularization: 
According to Max Weber secularization is a phenomenon where there is reduction of religious 
influence on social sphere, thus globalisation has also led to expansion of atheist culture where 
population of a society is now not associating itself to a particular religion. For example More than 
40% of USA population do not associate itself to any particular religion. It has been seen that greater 
secularization leads to decline in issues like communalism and reduce social disharmony.   
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Negative effects of cultural globalization: 
1) Homogenisation: 
Today with the phenomenon of cultural globalization the cultural boundaries of occidental realm are 
diluting and the occidental culture is rapidly intruding all the other cultural realms of the world. 
2) Loss of language: 
According to a report by researchers Jonathan Loh at the Zoological Society of London and David 
Harmon at the George Wright Society, there is steep decline in the languages. One in four of the 
world's 7,000 languages are now threatened with extinction, and linguistic diversity is declining as 
fast as biodiversity – about 30% since 1970, they say. And the major cause for this has been 
globalisation and the spread of English culture across the world. 
3) Commercialisation of agriculture and loss of native crops: 
Apart from geographical factors local harvest is also impacted by culture where native crops are 
preferred for subsistence purposes. And thus today with globalisation there is more use of Gm crops 
across the world where local varieties are slowly getting extinct. 
4) Loss of culture: 
 

 
Figure: Loss of culture. 

  
However with geography witnessing the cultural turn and impact of post modernism there has been 
backlash towards globalisation in the current times, which is seen in the phenomena’s  of de-
secularization, revival of local traditions  and cultural revivalism and such tendencies have further 
strengthened in the post covid world with events like rising protectionism and trade nationalism. 
India’s Atmanirbahr Bharat and USA’s America first policy can be seen as an example to it.  
 
c) “There is a rejuvenation of environmentalism as a paradigm in geographical studies”. Comment  
 

Approach: Introduce the answer with history of environmentalism in geography. In the body 
discuss the rejuvenation of environmentalism as a paradigm in geography. Conclude by mentioning 
the impact of post modernism on environmentalism. 
 
Environmentalism refers to a concern that the environment should be protected, particularly from 
the harmful effects of human activities. Thus focused on human impacts on the environment, 
environmentalism is often thought to be a recent phenomenon, one particularly associated with the 
post-1960s era in North America and Western Europe. 
However environmentalism is as old as the evolution of the geography itself,  prior to Quantitative 
revolution it was present through the ideas of environmental determinism, possibilism and 
probabilism in geography, and later was also visible in the works of Rachel Carson’s ‘Silent Spring’ and 
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Meadows ‘The limits to growth’. And later it was Glacken (1967) who traced the correlation of 
geography with environment under following three forms 
 

 
Figure: Changing perception of environment. 

 

 
                                                    Figure: Environmentalism in geography. 
 
Although it was only after the second world war when Quantitative revolution(QR) established itself 
as a second paradigm in geography, and environmentalism as a theme in geography became an 
undercurrent and QR completely dehumanised geography and entire focus shifted towards law 
making and establishing generalisations. 
 
Rejuvenation of Environmentalism: 
However later the revival of environmentalism in geography was with the rise of welfare approach in 
geography, where environmentalism emerged as an offshoot to the welfare approach. 
Today, the environmentalism encompasses a very wide range of ideas and practices and the term is, 
strictly speaking, a very inclusive concept, and one must discriminate between different 
environmentalisms. O'Riordan (1996) distinguishes 'ecocentric' and 'technocentric' 
environmentalisms. 
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The former puts the environment first, and suggests that modern societies should, to a greater or 
lesser degree, alter their economic practices in order to be more eco-friendly. Technocentrists, by 
contrast, are more human-centred or anthropocentric and believe that the environment can and 
should be rationally managed and controlled for human benefit. Ecocentrism thus poses more of a 
challenge to existing socio-economic arrangements, and is often associated with non-governmental 
groups (NGOs) in civil society. By contrast, technocentric environmentalism is a more status quo 
approach and often associated with big-business and government. In practice, there are different 
types and degrees of eco- and technocentrism, and the most moderate permutations of both forms of 
environmentalism overlap 
 
O'Riordan (1989) identifies two forms of eco- and technocentrist environmentalism respectively: 
Gianism (Ecocentric environmentalism): 
 Gaianists philosophy was based on the idea of James Lovelock's theory that the earth's biosphere 
operates as if it were a single living organism which he calls Gaia, after the Greek earth goddess. The 
Gaia hypothesis propagates the idea that organisms actively alter the biosphere, rather than merely 
adapting to it. Consequently, if humans continue to alter the biosphere too much through their 
anthropogenic activities then it is argued that Gaia will survive, but in a different form in which 
humans will have no part and their existence may get endangered. This view is also referred to as 
'deep ecology' where the environmentalism urges a radical and belligerent dismantling of existing 
socio-economic arrangements which are seen as ecologically destructive. 
Communism (Ecocentric environmentalism): 
 The moderate form of ecocentric environmentalism is communalism, which asserts for a greater 
degree of harmony with nature in the form of small-scale and decentralized communities. 
Interventionist (Technocentric environmentalism): 
 On the technocentric side, interventionist argue that the environment and ecology can be used for 
human benefit by science and technology and that any problems which arise can be managed 
Accomodationist (Technocentric environmentalism): 
Accomodationists, by contrast, are more cautious and argue that existing socio-economic 
arrangements must be adapted to minimize environmental problems. Ecocentric environmentalism 
has become very much popular since the early 1970s and for this reason has been called the 'new 
environmentalism'. 
In addition, this and technocentric environmentalism is no longer an Eurocentric concept and now do 
not have much western preoccupations. Instead, they are now found worldwide, as more local and 
new global environmental problems have arisen 
However in the current time with the cultural turn and impact of post modernism in geography, 
geography has become essentially polyphonic where several paradigms and themes in geography 
simultaneously co-exist along with environmentalism. 
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