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Section-A 
 
1. Answer the following in about 150 words each: 
 
a) Write a geographical note on Sequent Occupance.  
 

APPROACH – Introduce with the definition of the term sequent occupance. In the body, elaborate the 
concept further with suitable diagrams. Then, highlight its similarities with the concept of cultural 
landscape and the bases of the concept. Conclude based on present times. 
 
Derwent Whittlesey introduced the notion of sequent Occupance as a technique for analyzing 
landscape as the product of successive groups over time, each of which leaves an imprint forming a 
palimpsest. 
 
Derwent Whittlesey in the Annals, of the Association of American Geographers in 1927 described 
sequent Occupance as studies focused upon the processes of change in the settlement of an area. 
According to Whittlesey, each generation of human Occupance is linked to its forebear and to its 
offspring, and each exhibits an individuality expressive of mutations of some elements of its natural 
and cultural characteristics. Moreover, the life history of each discloses the inevitability)' of the 
transformation from stage to stage. 
 

 
 
Sequent Occupance represented the antithesis of the concept of environmental determinism 
concept pioneered by Ratzel and a realistic approach to French possibilism. In the opinion of 
Preston James, the sequent Occupance studies represented a kind of cultural determinism as any 
significant change in attitudes, objectives, and technical skills of the inhabitants of an area i.e., genre 
de vie led to reappraisal of the resource base of the region. The concept is thus similar to Carl O 
Sauer’s idea of cultural landscape. 
Whittlesey’s concept was influenced by Darwin’s theory of evolution and the concept of change 
through time. It is a part of historical studies of geography as it advocates chronological approach 
based on belief that successive societies leave their cultural imprint on a place with each contributing 
to the cumulative landscape. The idea is thus similar to the concept of ecological succession. 
In present societies the concept is manifested in evolution of urban settlements from village to town 
to urban centers to cities while preserving the uniqueness of each city like colonial influence on 
Indian cities. 
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b) Discuss the ecology of Mediterranean Biome? 
 

Approach - Introduce with location and associated climate of the Mediterranean biome. Then show the 
biome on world map. Then write briefly about the flora and fauna associated with it and write 
ecological productivity. Finally conclude with human effect on the flora and fauna of the 
Mediterranean biomes. 
 
The Mediterranean biome has developed between 30°-40° (sometimes up to 45°) latitudes in both the 
hemispheres in the western parts of the continents. They are located near to Oceans and thus are 
maritime determined climates. 
 

 
Figure – Map showing the distribution of Mediterranean biome 

 
The Mediterranean climate 
 The Mediterranean climate has three typical characteristic features that leads to   sclerophyll 

ecosystem: 
a) Winters are cool but wet whereas summers are dry. Most of the annual rainfall is received 

during wet winter months 
b)  Summer season is warm and dry whereas winters are moderately cool 
c) There is sufficient sunlight throughout the year but summer is sunnier.  

 These characteristic climatic features of the Mediterranean climate have developed because of 
the seasonal shifting of the pressure and wind belts due to northward and southward migration of 
the Sun. 

 The winter rainfall is received through the cyclonic storms associated with the westerlies. 
 
Soil 
 The soils prevalent in these regions are mostly Terra Rosa (Intrazonal calcimorphic soils) - 

Reddish in color, neutral ph. and well drained. 
 
Vegetation   
 The Mediterranean vegetation consists of a variety of sclerophyll plant due to the deficiency in 

soil-water content during dry summer season. 
 Consequently, the leaves have developed sclerophyllous characteristics wherein they are stiff and 

hard and the stems have thick barks. 
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 The sclerophyllous structure of the plant leaves enables them to regulate the gaseous exchange 
according to the availability or scarcity of water during different seasons of the year 

 They have developed morphological adaptation as xeromorphic structure such as thickened 
cuticles, glandular hairs, sunken stomata, smaller leaves (such as chamise), thorny leaves (such as 
succulent cactus family) etc. 

 The vegetation ranges from Mediterranean mixed evergreen forests (in the coastal lands 
immediately bordering the seas and the oceans) to woodland, dwarf forest and scrubs. The 
vegetation community is dominated by trees and shrubs. 

 
Animal Community 
 The Mediterranean biomes of California and Chile have large mammals like mule deer (in 

California) and Chilean guanaco along with ground squirrel and wood rat. 
  Many of the predator species like wolf and mountain lion, detrivores like grizzly bear have now 

become rare species because of increasing pressure of man on the Mediterranean vegetation. For 
example, quagga, a type of zebra, which was an important species, now has become totally extinct 
due to the destruction of their natural habitats through extensive forest clearance by the 
European settlers 

 The Australian Mediterranean biome is characterized by the marsupials including kangaroos and 
numerous varieties of wallaby and mice.  

 
Ecological Productivity 
 The average net primary productivity (NPP) of the Mediterranean biome is about 700 dry gram 

per square metre per year. 
 
Role of fire  
 The recurrent burning of vegetation due to natural and man-made fire has made the vegetation 

fire-resistant and well adapted to fires. Like eucalyptus trees  
 Some seeds germinate more quickly and properly after fire 
  Burning of vegetation facilitates the mineralization of organic matter 
 Fire also destroys poisonous compounds secreted by plant roots.  
 
However, man has invariably changed the biome by mass clearance of natural vegetation for 
agricultural and commercial purposes, overgrazing of grasslands and large-scale hunting of animals 
leading to elimination of certain animal species, accelerated rate of soil erosion, increase in the silt 
load of major rivers and alteration of original natural vegetation, habitats and micro-climates. 
 
c) Distinguish between the characteristics of Pedalfers and Pedocals?  
 

APPROACH - Introduce the answer by defining Pedalfers and pedocals. In the body, depict a tabular 
comparison between pedalfers and pedocals to clearly bring out differences. In the conclusion mention 
about how USDA soil taxonomy was an improvement over it 
 
The demarcation of soils as Pedalfers and Pedocals forms the part of Zonal classification of soil as 
proposed in 1938 by US Department of Agriculture (Genetic Classification - Comprehensive System of 
Soil Classification - GF Marbut). The scheme was based on relationship between precipitation and 
potential evapotranspiration. 
 
Pedalfers are soils of areas of net moisture surplus areas where precipitation exceeds potential 
evapotranspiration and processes like eluviation, leaching and illuviation are dominant, whereas 
Pedocals are soils of net moisture deficit areas where potential evapotranspiration exceeds 
precipitation and capillary action predominates. 
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Figure: Zonal soils under Pedalfers and Pedocals. 

 

 
Figure: Diagrammatic representation of pedalfers and pedocals. 

 
Comparison between pedalfers and pedocals. 

Parameters Pedalfers Pedocals 
Climate Associated with humid climates like British, 

Mediterranean, China and Laurentian type 
Associated with arid and semi-arid 
climates. 

Net 
Movement 

Net movement of materials in in downward 
direction. 

Net movement of materials is in 
upward direction. 

Process Domination of processes like leaching - 
Podsolization in podsols and brown earth and 
Laterization in Ferralsols. 

Salinization and Alkalisation, where 
capillary action is dominant. 

Dominance 
of Minerals 

Dominance of iron oxides and aluminium in B 
Horizon 

Dominance of calcium in B 
Horizon 

Forest and 
vegetation 

Associated with coniferous, temperate 
deciduous and Savannahs. 

Associated with temperate 
grasslands like Steppes and 
lDeserts. 

Acidity and 
Alkalinity 

These are slightly acidic with pH value 
ranging from 4 to 6 

These are alkaline in nature due to 
presence of bases. 
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Soil profile 

  
Fertility Depends on the location- Brown Earth and 

Ferralsols are fertile whereas agricultural 
operations are difficult in podzols. 

Depends on the location –
Chernozems (high organic matter) 
are fertile whereas Seirozems (low 
organic matter) are not fertile 

 
However, despite the simplicity of above classification, it was criticised on many grounds like that the 
soil type of one climate may be well found on another. Thus, to overcome such drawbacks, later USDA 
came up with its soil taxonomy approach in 1960 based on observed soil properties. 
 
d) Discuss as to how keystone species, processes and ecosystems play a critical role in ensuring 
ecosystem stability? 
  

Approach - Introduce with meaning of keystone. Then write the role played by keystone species, 
processes and ecosystems in ecosystem stability. Conclude with importance for man. 
 
The term ‘keystone’ means the central principle or part of a policy, system, etc., on which all else 
depends. In ecological understanding, it means singular species, process or type of ecosystem that 
has an overarching impact. 
Keystone species  
 It includes top predators like tiger and sea otter which control the population of species in other 

trophic level. for e.g., sea otter helps in maintaining kelp forests by controlling the population of 
sea-urchins 

 It also includes dominant herbivores and omnivores Beavers, elephants, and humans that they 
help to structure the ecosystems in which they live. Like The beaver builds dams, so creating 
ponds and raising water tables. This changes the biogeochemical characteristics of boreal forest 
drainage networks.  

 Keystone species has a large effect on its community or ecosystem so that its removal or addition 
to the community leads to major changes in the abundances of many or all other species. For e.g.- 
Some early human groups were keystone omnivores. Their invasion of North America may explain 
the mass extinction of megaherbivores. 

 Importance of keystone species 
o Keystone species are solely responsible for maintaining the local species diversity. 

Without keystone predators, one prey population will explode and lead to extinction of 
other populations, as in the case of the mussels in Tattoos Islands. 
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o They create niches that other organisms can enter. For example, if the elephants of the 
Savannah became extinct, it would lead to extinction of all the plant species that depend 
on it for seed dispersal. Likewise, populations of zebras would fall drastically, because 
without elephants, there would be fewer water resources for them. 

o Keystone species which are food resources, like figs, would affect the population of 
animals that depend on it for food. Again, it would lead to extreme competition and/or 
extinction of many species in that ecosystem. 

o Keystone species is pivotal in the conservation of species and even entire ecosystems. By 
identifying the keystone species of a particular ecosystem that needs to be conserved, 
conservationists can ensure that all associate species will also be conserved. Therefore, 
they can ensure that the entire ecosystem, not just the species alone, will be conserved 
and restored. 

 
Keystone processes in the ecosystem 
Ecosystem is a system of organisms functioning together with their non-living environment. 
Ecosystems are open systems, and therefore have flows of energy and materials across their 
boundaries 
 food chain and food web –  

o The organization and pattern of feeding in an ecosystem is known as the trophic 
structure.  

o There is a definite arrangement of the main components to form a sequence of levels of 
eating. This sequence of consumer levels is known as a food chain.  

o There are two basic sorts of food chain: a grazing food chain in which the plants are eaten 
live by herbivores, and a detrital food chain in which the plants are eaten as dead material 
by detritivores.  

o In a forest ecosystem the detrital chain is often more important, but in a marine 
ecosystem the grazing chain is usually more important. 

 Food chains can be simple linear chains which take the form of plants -> 
herbivores -» carnivores -> decomposers (e.g., grass -> vole -> weasel -> 
bacteria) 

 However often there are more than four steps in the chain. For example, 
carnivores could feed on other carnivores so that food chains would take the 
form of plants -> herbivores -> carnivores (1) -> carnivores (2) -> carnivores (3) -> 
decomposers 

o Linear food chains interconnect to form food webs. For e.g., Grazing and detrital food 
chains are often linked at the carnivore level.  

o As the biodiversity increases, the food chains and food webs become longer and more 
complicated, so the ecosystem becomes more stable. 

 
Fig showing food chain 
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 Energy Flow and the Standing Crop-  
o Ecosystem functioning requires energy input for which sun is the primary source. The 

energy of sunlight fixed in food production by green plants is passed through the 
ecosystem by food chains and webs from one trophic level to the other. 

o  Storage of energy in the system is shown by the amount of living material in both the 
plants and animals present called as the standing crop. 

 Productivity In ecosystems –  
o The rate of production of organic matter is known as productivity.  
o Primary productivity refers to production at the autotroph level, and secondary 

productivity refers to production at the heterotroph level. 
 

 
 Nutrient Cycles 

o The flow of energy in ecosystems is one-way however the nutrients which are needed to 
produce organic material are circulated round the system and are re-used several times.  

o Both macro- and micronutrients are taken into plants and built up into new organic 
material. The plants may die or be eaten by an animal but in either case the nutrients will 
be returned to the abiotic environment when the body of the organism is decomposed. 

o The functioning of all ecosystems depends on the circulation of nutrients. If nutrients 
were not cycled, available supplies would become exhausted and productivity would be 
inhibited.  
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  Homeostatic mechanisms 
o Ecosystem attains its steady state or equilibrium condition through homeostatic 

mechanisms. 
o  There is inbuilt self-regulating mechanism in a natural ecosystem through which any 

change in the ecosystem is counterbalanced by responses of the system to the change 
and ultimately ecosystem or ecological stability is restored 

 Succession and Climax 
o The species forming a community at any specific place and time will be a selection from 

those which can tolerate the prevailing environmental conditions. Organisms can also 
modify their environment by influencing soil formation and microclimates  

o Change of community structure due to environmental change through time in this way 
is called succession. If it takes place on a bare area which has not been vegetated before, 
such as a delta or volcanic ash, it is called primary succession, but if the changes occur in 
any area already colonized, such as pasture land, it is called secondary succession. 

o To Clements, succession was an orderly process involving predictable changes in species 
structure leading to a stable, self-perpetuating community, called the climax. 

o As the ecosystem develops, energy flow will increase in relation to productivity.  Net 
productivity will increase in the early stages but will decrease as a stable community is 
attained.  

o As succession takes place, more nutrients will be cycled and held in the standing crop. 
The efficiency of nutrient cycling will increase as succession proceeds towards stability. 
This will be largely due to the increase in complexity of the system through time. As 
stability is achieved a few species usually became dominant and eliminate some rarer 
species by competition. Consequently, there is usually a decrease in species numbers as 
the ecosystem matures. 

 
Keystone ecosystems 

 
 

 Rainforest ecosystem- A rainforest is an area of tall, mostly evergreen trees and a high amount of 
rainfall.  
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o Tropical rainforests are the most biologically diverse terrestrial ecosystems in the world 
and are home to more than half of the world’s plant and animal species—even though they 
cover just 6% of Earth’s surface. 

o For e.g. - The Amazon rainforest, world’s largest tropical rainforest, is home to around 
40,000 plant species, nearly 1,300 bird species, 3,000 types of fish, 427 species of 
mammals, and 2.5 million different insects. 

o Temperate rainforests are not as biologically diverse as tropical rainforests but have high 
biological productivity, storing up to 500-2000 metric tons of organic matter per hectare. 
Cooler temperatures and a more stable climate slow down decomposition, allowing more 
material to accumulate 

o Rainforests produce about 20% of our oxygen and store a huge amount of carbon dioxide, 
drastically reducing the impact of greenhouse gas emissions.  

o Massive amounts of solar radiation are absorbed, helping regulate temperatures around 
the globe. Taken together, these processes help to stabilize Earth’s climate. 

o  Rainforests also help maintain the world’s water cycle. More than 50% of precipitation 
striking a rainforest is returned to the atmosphere by evapotranspiration, helping 
regulate healthy rainfall around the planet. 

o  Rainforests also store a considerable percentage of the world’s freshwater, with the 
Amazon Basin alone storing one-fifth.  

o They provide us with many products like Tropical woods such as teak, Fibbers such 
bamboo, food and medicinal products 

 
 Estuarine Ecosystem 

o An estuary is a place where freshwater carrying fertile silt and runoff from the land mixes 
with the salty sea water forming a transition zone (ecotone) between river environments 
and maritime environments. 

o They are the most productive water bodies in the world because Ecotone regions 
(transitional zones) like mangroves, wetlands, estuaries, grasslands etc. have far greater 
productivity compared to natural ecosystems like a forest ecosystem, ocean ecosystem, 
pond ecosystem, riverine ecosystem, desert ecosystem etc. 

o  This is because of the wide-ranging species from the adjacent ecosystems being present 
in the ecotone. They are very dynamic and productive ecosystems since the river flow, 
tidal range and sediment distribution is continuously changing in them. 

o Also, an estuary has very little wave action, so it provides a calm refuge from the open sea 
and hence becomes ideal for the survival of numerous aquatic species. 

o Estuaries are most heavily populated areas throughout the world, with about 60% of the 
world’s population living along estuaries and the coast. 

o The vast mangrove forests on the seaward side of an estuary act as a barrier for the 
coastal habitat to check the wind speed during cyclones and high velocity landward 
winds. 

o Mangroves act as a filter trapping suspended mud and sand carried by rivers which leads 
to delta formations around estuaries. 

o Estuaries store and recycle nutrients, traps sediment and forms a buffer between coastal 
catchments and the marine environment. 

o They also absorb, trap and detoxify pollutants, acting as a natural water filter. 
o Estuaries with their wetlands, creeks, lagoons, mangroves and sea-grass beds are rich in 

natural resources including fisheries. 
o They are deep and well protected from marine transgressions, and hence they are ideal 

locations for the construction of ports and harbours. 
 
 
 

Page 9 of 41

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 

 Wetland Ecosystem 
o Wetlands are areas of marsh or peatland with water that is static or flowing, fresh, 

brackish or saline, including areas of marine water the depth of which at low tide does 
not exceed 6 m. 

o Wetlands are transition zones (ecotone) between terrestrial and aquatic ecosystems. 
o E.g., Mangroves, lake littorals (marginal areas between highest and lowest water level of 

the lakes), floodplains (areas lying adjacent to the river channels beyond the natural 
levees and periodically flooded during high discharge in the river) and other marshy or 
swampy areas. 

o Wetlands are indispensable for the countless benefits or “ecosystem services” that they 
provide humanity, ranging from freshwater supply, food and building materials, and 
biodiversity, to flood control, groundwater recharge, and climate change mitigation. 

o Wetlands are habitat to aquatic flora and fauna, numerous species of native and 
migratory birds. 

o They carry out water purification, filtration of sediments and nutrients from surface 
water. They help in nutrients recycling, groundwater recharging and stabilization of local 
climate. 

o They Play an important role in flood mitigation by controlling the rate of runoff and are 
Buffer (act as a riparian buffer) shorelines against erosion and pollutants. 

Therefore the concept of keystone is essential to identify species, ecosystems and process that need 
conservation due to their fragility and contribution in ecosystem services. 
 
e) Do you agree with the view that the cultural boundaries of the Occidental realm are diluting? 
 
A cultural realm is a geographical region where cultural traits maintain homogeneity. The cultural 
traits are supposed to be the product of regional geographical circumstances. One of the famous 
schemes of dividing the world into six cultural realms was given by J.O.M Brock. 

 
                                    Figure: Cultural realms of the world (J.O.M Brock) 
 
Occidental realm mainly consists of the western developing world including Anglo America and 
Western Europe. 
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                                                    Figure: Characteristics of occidental realm  
 
YES- Cultural boundaries of occidental realm are diluting. 
Today the world is witnessing greater homogenization because of increasing westernization as more 
and more the culture of west is being practiced by the developing world. All this is leading to 
extinction of local cultures, like languages, festivals, cuisine, music, etc. 
 
  
 
 
 
 
 
 
 
The reasons for such a greater homogenization caused by dilution of cultural boundaries of 
occidental realm are:- 
1) Globalization: Greater interaction between nations, developmental aid provided by the developed 

world attached to certain conditionalities, etc. has led to greater spread of westernization across 
the developing world leading to homogenization. 

2) Greater Trade interactions: With the establishment of WTO and promotion of free trade has led 
to practices like dumping of products from the developed world to developing world, which is 
leading to change in cultural habits of the people and spread of occidental culture to other 
countries. 

3) Information and Communication technology: ICT has led to space time compression, and 
greater integration of space, with ICT companies like Google, Face book, situated in western 
nations, much of them are responsible in spreading of western culture, and people of developing 
world are losing their own local cultural practices for the same. 

4) Secularization: Secularization was mainly a western phenomenon, where many people 
disassociate themselves from religion leading an atheistic life, however such a culture is also now 
spreading towards developing world where there is seen greater degree of secularization. 

However to completely agree that the boundaries of occidental realm are diluting would be far from 
correct as today we have entered into postmodern times where there has been seen cultural 
revivalism, de-secularization, rising fundamentalism and religious fanaticism. All this is testimony to 
the fact that such a tendency of homogenization may see a reversal in coming times.    
 
 

CASE STUDY: Decreasing linguistic diversity in India. 

According to UNESCO atlas of world languages, India may have lost 220 languages since 1961 

and another 150 languages can disappear in the next 50 years. The cause of which has been 

mainly attributed to greater westernization and use of ICT, leading to greater use of English. This 

reflects how there is spread of occidental culture across the developing world. 
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Q.2) a) Critically examine the zonal classification of the soils. How does soil taxonomy try to make 
improvements to it? 
 

APPROACH - Introduce by explaining the concept of zonal classification of soils. Thereafter, draw a 
world map showing zonal classification. In the body give brief description of zonal soils and then do its 
critical examination. In the second part of question show as to how soil taxonomy is an improvement 
over zonal classification. Conclude by mentioning some limitations of soil taxonomy. 
 
One of the most popular classifications of soils has been the zonal system. This was proposed by 
Russian pedologist who recognised the strong relationship between climate, vegetation, and soil 
zones throughout the world.  
The Zonal classification of soil also known as Comprehensive System of Soil Classification (CSSC) was 
presented by Marbut in 1938. It is based on assumed origins of the soil (Genetic Classification). Under 
this three main classes of soil are recognised i.e., Zonal soils, Intrazonal soils and Azonal soils. 
 Zonal Soils: - Zonal soils are those that are well developed and reflect the influence of climate as 

the major soil forming factor. 
o Pedalfers and Pedocals 

 Intrazonal soils: - These are also well developed soils formed where some local factor is dominant. 
o Hydromorphic, calcimorphic and halomorphic 

 Azonal soils: - These are soils which are immature or poorly developed. 
o Regosols, lithosols and alluvial soil. 

 
 

Zonal soils type Associated climate Description 
Ferralsols Tropical and Subtropical These are found in areas of 

net water surplus 
Grummosols Savannah These are soils of savannah 

region, characterized by 
elluviated and illuviated. 

Sierozems Arid These are desert soils, with 
capillary action as a dominant 
process. Soils are ahumic and 

Page 12 of 41

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 

have a high pH value. 
Chernozems Temperate grasslands These are fertile soils & are 

basic in nature, due to humus 
content they are black in 
colour. 

Brown earths British and China type Associated with deciduous 
trees, top soil and sub soil 
rich in mineral. 

Pod sols Taiga Domination of cheluviation 
process 

Tundra Permafrost Found in the areas of 
permafrost, soils are ahumic 
and support no vegetation 

 
Critical examination of the zonal classification: 
The zonal classification is one of the most simplest and popular classification based upon genetic 
considerations and having a strong relationship between climate, vegetation and soil. It has been 
particularly suitable for describing soil types on a world scale, and has been used as basis for 
reviewing major soil types of the world.  
Despite its simplicity and greater acceptability a number of criticism have been levelled against the 
zonal concept, which are as follows:- 
1) The zonal soil type of one climate may well be found in another. For example, podzols, normally 

recognized as the zonal soil type of cool continental climates, also occur in maritime areas and in 
the tropics. 

2) The profiles of zonal soils do not always reflect the prevailing climate, and may have 
characteristics inherited from the previous climate.  

3) Similarly the azonal soils are not necessarily a reflection of the lack of time for development, but 
may be a result of local factors that have arrested soil development over a long period. 

4) The two categories i.e. Pedalfers and Pedocals are defined in genetic terms and not on the basis 
of properties themselves. 

5) The concepts and definitions of soil groups have been outlined on the basis of only environmental 
factors and not on the basis of soil properties. 

Thus, soil classification system should be based on combination of soil properties and behavior. Thus, 
USDA Soil Taxonomy (Comprehensive Soil Classification System/7th Approximation) of 1960 adopted a 
soil classification based on soil properties rather than genetic consideration. 
 
Soil taxonomy and its improvements over zonal classification:- 
USDA soil taxonomy developed by the Unites states department of agriculture and the National 
Cooperative Soil Survey provides an elaborate classification of soil types according to several 
parameters and in several levels. There are 12 soil orders in soil taxonomy. 
 

Order Description Approx Equivalent 
Entisols Embryonic minerals soils. Azonal 
Vertisols Distributed and inverted clay 

soils 
Grummusols 

Inceptisols Young soils with weakly 
developed horizons 

Brown earth 

Aridisols Saline and alkaline soils of 
deserts. 

Seirozems 

Mollisols Soft soils with thick organic-
rich surface layer. 

Chernozems 

Page 13 of 41

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 

Spodosols Leached acid soils with ashy B 
horizon. 

Prairie 

Alfisols Leached basic or slightly acidic 
soils with clay enriched B 
horizons. 

Podzols 

Ultisols Deeply weathered, leached acid 
soils. 

Degraded chernozems 

Oxisols Very deeply weathered, highly 
leached. 

Ferralsols 

Histosols Organic soils Bog soils 
   
Improvements over zonal classification:-  
1) The primary soil orders in the system are not associated with particular climate or geographic 

environments, and it therefore avoids some of the pitfalls of the zonal system. 
2) Soil taxonomy is an arrangement in a systematic manner, based upon six level of classification 

unlike the zonal system which is simply associated with climate. 
3) Soil taxonomy uses quantitative parameters in the classification such as depth, moisture, 

temperature, texture, structure, cation exchange capacity, base saturation, clay mineralogy, 
organic matter content and salt content. 

4) Also the criteria for the different soil orders include properties that reflect major differences in 
the genesis of soils. 

But despite the above advantages of soil taxonomy over zonal classification the nomenclature of the 
taxonomy seems difficult and one of the practical drawback of the system is that some of the 
diagnostic properties required to classify a particular soil type can only be revealed by detailed 
laboratory analysis, but nevertheless the system is becoming accepted in many parts of the world. 
 
b) What do you understand about Biotic succession? Explain the various types of biotic succession 
and discuss the factors that affect the development of the same. 
 

APPROACH - Introduce the answer by defining biotic succession and the stages involved in it. In the 
body discuss various types of biotic succession with examples and the factors involved in the 
development of the same. In conclusion end it by discussing the human influence on biotic succession. 
 
Biotic succession or ecological succession is referred as the natural process of replacement of one 
vegetation community in a given habitat by the other vegetation community. Succession simply 
means the entire process of directional and sequential change of either plant community or the whole 
ecosystem through time. The sequence of the development of vegetation community is called ‘Sere’.  
Phases of Biotic Succession 
F.E. Clements has described five sequential phases in the successional development of vegetation 
community in a given habitat with available environmental conditions. 

 
                                                                      Figure: Stages of succession 
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1) Nudation: Creation of bare area devoid of vegetation. 
2) Migration: Begins with arrival of seeds into the newly created bare area. 
3) Ecesis: When plants seeds are established in the newly created bare area and the seeds are 

germinated and plant growth continues. 
4) Reaction: When there is competition between established plants on one hand and interactions 

between plants and the physical environment of the habitat on the other hand. 
5) Stabilization: When there is attainment of equilibrium conditions of populations of plant species 

in harmony with environmental conditions of local and regional habitats. 
 
Various types of biotic succession:- 
F.E. Clements has divided has divided succession of vegetation community in two types:- 
1) Primary succession. 
2) Secondary succession. 
 
Primary biotic succession: - It refers to developmental sequence of vegetation in those bare areas 
where there was no vegetation and animals earlier. Such areas or sites may be newly emerged sea 
floor, cooled and solidified basaltic surfaces due to recent lava flows, exposed lake bed due to drying 
of water, newly formed sand dunes, flood plains formed by recent alluvia, heaps of debris 
accumulated by man, the areas of exposed rocks due to melting of ice from the glacial areas etc. 

 
Figure: Primary succession in hydrosere. 

 
Secondary succession: - Secondary biotic succession refers to the developmental sequences of 
vegetation in those areas which has vegetation cover earlier but now have been rendered bare due to 
destruction of vegetation either by: 
a) Natural process like lava flow, prolonged drought, glaciations, natural widespread forest fires 

through lightning, severe storms, catastrophic floods, etc. 
b) Human interferences like intentional burning of vegetation, massive land use changes, mass 

felling of trees and overgrazing, etc. 
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Factors that affect biotic succession: 
The development of vegetation community in any ecosystem or habitat is affected and controlled by 
the following factors:- 
1) Climatic factors: Temperature, Sunlight, soil-moisture, humidity, etc. are the major climatic 

factors which affect succession. It may be pointed out that macro climatic conditions of a 
particular region are not as much effective in the successional development of vegetation of that 
region as are the effects of micro climatic conditions of the neighborhood of the plants covering a 
few square meters of area. 

2) Edaphic factors: Include such soil properties which are important to plant life, e.g. nutrient 
contents in the soils, soil texture, soil structure, soil solution, soil temperature, etc. 

3) Biotic factors: Influence of living organisms of a given habitat on plant life of that habitat mainly 
the influences of animals in general and man in particular. 

4) Physiographic factors: Include nature of ground, reliefs (mountains, plateau, plains, and faults), 
altitude, depths, slope angle, slope aspect, etc. 

5) Fire factors: Include both natural forest fires through lightening and man caused forest fires due 
to deliberate actions or inadvertent actions. Such forest fires destroy the vegetation community 
at a very large scale.   

However seeing the current devastation caused by human factors like desertification, land 
degradation, wars and conflicts, etc. it seems most of the succession would be secondary biotic 
succession caused due to anthropogenic human elements. 
 
c) “Environmental factors play a significant role in influencing the distribution of plants and 
animals”. Elaborate.  
 

Approach - Introduce with meaning of environmental factor and then draw schematic to show their 
types. Then write briefly about control of climatic factors- light, temperature, water and wind; edaphic 
factor and biotic factor. Finally conclude with increasing impact of man. 
 
The environmental factors are the factors which have some effect on the life of an organism at some 
stage in its development. It provides the basic resources for survival of the species and thus plays 
important role in influencing the distribution of species. 
 

CASE STUDY: - JHUM cultivation an example of secondary succession: 

Jhuming cultivation from North East India is an example of secondary succession. Under this 

cultivation, first forest is cleared from small areas through burning and then the soil is cultivated 

for agricultural crops for a few years. When the soil losses its fertility, that area is left out and 

new areas are cleared of vegetation for cultivation. The abandoned area or the old clearance is 

again colonized by vegetation through various stages and it attains climax vegetation in a short 

period of time. 
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Light- Light is an extremely important environmental factor because it is the vital source of energy 
for ecosystems and it can also act as a control of functions such as reproduction and migration.  
 The Quality of Light- - The quality of light determines the amount of energy available for primary 

productivity Terrestrial plant communities and in aquatic ecosystems tall or floating green plants 
availability of blue and green spectrum acts as limiting factor. 

o Many aquatic plants have red or brown pigments (phycoerythrin’s) in addition to 
chlorophyll helping them survive in deep seas. 

o The quality of light varies with altitude. On high mountains the invisible ultraviolet light 
(very short wavelength) is intense which retards plant growth by deactivating the 
hormones which cause the stems to elongate. Therefore, only species which can cope 
with this effect will be able to inhabit high-altitude ecosystems. 

 The Intensity of Light- this is a controlling factor of the rate of photosynthesis. 
o The point at which photosynthesis balances the energy used up in respiration is known as 

the compensation point. 
o  Plants vary in the light intensity required to achieve their compensation points.  
o Heliophytes require high intensity light as they have high rates of respiration and 

photosynthesis and so have high compensation points. 
o While shade plants or sciophytes have low rates of respiration and photosynthesis and 

therefore have low compensation points 
 

 
 

o Low latitudes receive more intense light than high latitudes, and therefore tropical 
ecosystems will have a higher energy input than arctic ecosystems.  
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o On a smaller scale, light intensity varies with topography. The orientation and angle of 
slopes may have great effect on the local distributions of species. 

 The Duration of Light 
o Flowering in many species of plant is initiated by a certain number of hours of darkness.  
o Plants can be divided into three latitudinal groups on this basis: first, long-day plants 

(flowering in the long days of temperate summers); second, short-day plants (flowering in 
the short days of the tropics); and third, day-neutral plants which have no definite day 
length requirements (high latitude). 

o The photoperiodic response is very important in the distribution of species as obviously a 
long-day plant will not do well in the short days of the tropics and vice versa. 

o In birds it frequently stimulates reproduction and migration. Similarly, insects may be 
influenced in their diurnal activity patterns, their time of metamorphosis and 

o  Fish respond to a wide range of external stimuli to coordinate seasonal breeding and 
migration, but for fish living in the light zones near the surface the vital stimulus is 
frequently day length. 

Temperature 
 The ability to survive at extremes temperatures varies widely among plants and animals.  
 Animals respond to variation in temperature both physiologically and behaviourally. For instance, 

birds and mammals are hot blooded animals (endotherms); they maintain relatively high body 
temperatures using the heat by their own metabolism.  

 Other animals (such as insects, reptiles, amphibians, fish among others) are termed cold blooded 
(ectotherms), they regulate their body temperatures using the surrounding temperature or by 
using the ambient temperature. 

 Ectotherms- use sources of heat such as solar radiation (direct and indirect) and conduction to 
help adjust their body temperature, hanging the position of fur or feathers (example of such 
include the Carolina and Chickadee), these may see through sweating, shivering panting, 
burrowing, hibernating and seeking shade in trees or water.  

 Some desert animals may even store water in their body. Consequently, plants like animals are 
not able to move away in other to escape the high or the low temperatures in their environment; 
in this case, photosynthesis slows down or stops when temperatures get too high or too low.  

 
Figure:  Showing typical rate of respiration and photosynthesis in relation to temperature 
 

 The leaves of trees can lose some heat by evapotranspiration (the loss of water through small 
holes in leaves). However, some plants may have hairy stems and leaves which helps to withstand 
the low temperatures, they may also have more solutes in cytoplasm to reduce freezing point 
while other have short growth and they grow very close to each other to resist the cold 
temperatures and wind. 
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 For any species the processes of respiration and photosynthesis have different optimum 
temperatures. Normally the optimum temperature for respiration is higher than the optimum for 
photosynthesis 

 In general eurythermal species have wide range of tolerance to temperature while stenothermal 
have low range. 

 

 
Figure: Showing tolerance level of eurythermal and stenothermal organisms 

 
Water- 
 Precipitation determines, along with mean temperature, the worldwide distribution of Biomes.  
 Some animals are aquatic in nature, they must have water to live in, and on the other hand, some 

animals including desert rats are able to survive in arid areas where they are unlikely ever to drink 
water.  

 Only animals that can conserve water are found in the deserts like pocket mice and kangaroo rats 
(and their old-world counterparts, gerbils) get most of the moisture they need from the seeds and 
grains they eat, the reptiles have many adaptations to conserve water such as producing highly 
concentrated urine and nearly dry faeces that allow them to eliminate body waste without losing 
precious moisture. 

 The desert plants for instance, Xerophytes, such acacia, Camel thorn tree, Saguaro, prickly pear 
and Joshua trees, have unique features for adaptation and for storing and conserving water. They 
often have few or no leaves, which reduce transpiration. The plants have fleshly stems and 
swollen leaves, they absorb large amounts of water during the infrequent period of rain, thereby 
swelling up the stems only to contract later as moisture is slowly lost through transpiration. 

  The Phreatophytes- are plants that grow extremely long roots; the roots allow them to acquire 
moisture at or near the water table. 

Topography- It can influence ecosystem development in three major ways. 
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Figure – Showing role of altitude in vegetation distribution 

 
 First, by the direct effects of altitude on temperature. Temperature decreases as altitude 

increases. 
 Second, topography can act indirectly, since temperature changes affect relative humidity. The 

combination of changes in temperature and relative humidity leads to the development of an 
altitudinal zonation of ecosystems. 

 The third way in which topography can influence ecosystem development is by local variation in 
slope orientation and angle. South-facing sides of valleys receive strong incident light (in the 
northern hemisphere) and are therefore warmer and drier than north-facing  

 
Edaphic Factors 
 For plants, soil type is a major factor in deciding the type and variety of species growing in a 

particular area as the minerals, water contents, microorganisms etc. all differ in different soils.  
 For e.g.  Clay soil can retain more water but less air, so black soil is ideal for plant growth with 

balance of air and water retention capacities.  
 The soil's pH helps the absorption of nutrients by the plant. If the soil is acidic, desertification can 

take place and ruin the chances for plant habitat 
 
Biotic factors affecting distribution of plants and animals 
 Competition- Competitive interactions have been seen to be one of the major factors that 

diminish populations of plants and animals from their main habitats; plants and animal compete 
for space, space is needed for reproduction, exercise and a feeding. 

o  There is also competition for several resources such as food, water, and mates. All of 
these can affect how a species is distributed; due to limited resources, populations may 
be evenly distributed to minimize competition, as is found in the forest’s habitat, where 
competition for sunlight produces an even distribution of trees. 

 Predation- Predation affects the global distribution and abundance of plant and animal species, 
the strength and direction of energy flow within a system and the diversity and composition of 
communities. Predators also play an essential role in evolution. 

 Diseases- plants diseases can be fungal, bacterial, viral or through animal in origin; they include 
insects/pest, plant diseases, and invasive weeds. These diseases affect food crops, causing 
significant losses to farmers and threatening food security.  
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In recent times man has become important factor by causing fundamental modifications of 
ecosystems by fire, hunting and agriculture. More recently, since industrialisation and the 
intensification of agriculture, man has obliterated large areas of natural systems and caused pollution 
of both terrestrial and aquatic habitats. 
 
 
Q.3) a) Discuss with suitable examples the impact of human activities on ecology and the 
environment. 
  

APPROACH: - Introduce the answer by listing the impact of humans on ecology and environment. In 
the body discuss the impact of humans, both positive and negative impact with various case studies, 
examples and maps. Conclude the answer by suggestion way forward how these adverse impacts could 
be reduced.   
 
According to the recently released Global Environment Outlook Report – over the past 50 years 
humans have changed ecosystems more rapidly and extensively than ever before to meet growing 
demands of food, fuel and water. This has resulted in a substantial and largely irreversible loss on 
ecology and environment of the earth. 
 

 
                                  Figure: Nine tipping points where change could be irreversible. 
 
IMPACT ON ECOLOGY: - 
Negative impact:- 
1) Impact on Biodiversity:- 
Habitat degradation, overexploitation of resources, overpopulation, and deliberate introduction of 
invasive alien species has become the reason for loss of species impacting both floral and faunal 
diversity. 
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                                 Figure: Biodiversity Hotspots (Regions of dwindling biodiversity) 
 
2) Reduction of ecological diversity and simplification of ecosystem: - 
Practices like use of GM crops, monoculture, etc. are leading to reduction in genetic diversity and 
simplification of ecosystem. All this is impacting the ecological stability and adversely impacting the 
homeostatic mechanism of ecosystems. 
 
 
 
 
 
 
 
 
 
3) Conversion of natural landscape to urban landscape:- 
With rising unsustainable urbanization leading to greater concretization, greater use of construction 
materials, has led to constant modifications in natural landscape and its concomitant conversion to 
urban landscape. This has led to phenomena like urban heat island accentuating problems like air 
pollution, floods, etc. 
 
4) Adverse impact on ecological niche:- 
Rampant deforestation caused by infrastructure development like road, railway, etc. has led to habitat 
degradation and shrinking of ecological niche as well as reduction of niche diversity, further it has 
also augmented the phenomena of sixth mass extinction. 
 
Positive impact: - 
1) Impact on biodiversity: - Several efforts have been taken at international level such as IUCN red 

list, Bonn convention i.e., Convention on conservation of migration species, Conservation 
International concept of Biodiversity Hotspot to halt the reducing floral and faunal diversity. Even 
at national level India has taken steps like Project Tiger, Project Elephant, etc. to halt the 
dwindling biodiversity. 

2) Other techno centric interventions like use of GM rubber in India, techniques like artificial 
insemination for greater reproduction of endangered species, etc. have been to reverse the 
losses. 

 
 

CASE STUDY: - GM crops leading to homogenization. 

As per FAO use of GM crops and HYV seeds has led to reduction in genetic diversity and species 

richness. Due the nature of GM crops which contain terminator seeds the farmers are constantly 

dependent upon GM seeds rather than farm produce seeds which is not only causing high input 

cost for farmers but also adversely impacting the biodiversity leading to simplification of 

ecosystems. 
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IMPACT ON ENVIRONMENT:- 
Negative impact: - 
1) Impact on terrestrial environment:  Issues like deforestation, desertification and land degradation 
by humans due to growing population and infrastructure needs has led to problems like falling 
agricultural productivity, issues related to poverty and hunger impacting food security of the 
population. 
 

 
                                                                     Figure: Soil Degradation. 
 
2) Impact on marine environment: - Due to greater globalization and rising global trade, shipping has 
become one of the most polluting industry for marine environment leading to problems like oil spills, 
noise pollution, tangling of marine species like turtles in ghost nets, etc. All this is adversely impacting 
the marine ecosystem. 
 

         
              Figure: Weakening of AMOC                                                Figure: Great Garbage Patch 
 
3) Impact on atmosphere:- Greater industrialization, generation of power through conventional 
resources, agricultural emissions and vehicular pollution has led to greater release of greenhouse 
gases in atmosphere causing adverse atmospheric phenomena’s like urban heat dome, loss of ozone 

CASE STUDY: - Bio rock Technology to restore coral reefs 

‘Biorock Technology’, it is a method that applies safe, low voltage electrical currents through 

seawater, causing dissolved minerals to crystallize on structures, growing into a white limestone 

(CaCo3) similar to that which naturally makes up coral reefs and tropical white sand beaches. The 

Zoological Survey of India used Biorock technology across Gulf of Mannar to restore coral reefs. 
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layer, equator ward extension of polar vortex, etc. which has created a positive feedback loop further 
augmenting global warming and climate change. 
 

 
                                     Figure: Weakening of polar vortex due to human impact. 
 
Positive impact: - 
1) Impact on terrestrial environment: - International community has taken steps like Bonn challenge, 
UN REDD programme, united nation convention to combat desertification and degradation, etc. to 
combat land degradation and desertification. All the above initiatives if implemented effectively can 
help in curbing the negative impacts of phenomena’s like desertification, degradation, etc. 
2) Impact on marine environment: - Initiative like MARPOL convention and LONDON convention to 
reduce pollution from shipping industry and maritime trade, International coral reef initiative for 
preventing coral bleaching, UNEP regional seas program to curb marine plastic pollution, etc. have 
been taken to curb marine pollution. 
3) Impact on atmosphere: - UNFCCC and UNEP are taking major initiatives like Montreal protocol, 
Kyoto protocol, Paris convention, etc. to curb the menace of climate change caused by GHG 
emissions. Also at the national level many countries have taken steps like EU Green Deal, New Zealand 
Green carbon law, India’s Green agriculture mission, etc. to curb the menace of climate change.   

 
                                       Figure: Steps taken at national level to global warming. 
Thus it is a major challenge to reverse the degradation of ecosystems while meeting the demands of 
the population. Institution and governance aspects that frame policies, social and behavioral 
intervention, technological actions need to be strengthened to preserve the ecosystem. 
 
b) “Sustained life on Earth is a characteristic of the ecosystem and not of individual organisms or 
population” Elucidate.  
To be discussed in detail in class. 
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c) Why Behavioralism is seen as a major paradigm shift in geography. Explain its causes, methods 
and criticism. 
 

APPROACH – Introduce with the meaning of the paradigm Behaviouralism in geography. In the body, 
discuss its causes, methods and criticisms with emphasis on names of scholars and the context. 
Conclude with the relevancy of this paradigm in recent times. 
 
By late 1960’s there was development of backlash against Quantitative Revolution (Q.R) as it was felt 
that the methodology used was essentially related to the extreme positivism that reduced the man 
to mechanical economic rational man who could react to the environment and not respond to 
stimulus. 
 
The models being developed (and used) by human geographers of the positivist orientation failed to 
relate to real life situations. For e.g., deductions based on central place theory didn’t reflect in actual 
patterns of settlements in most parts of the world. This led to the general inference that the 
postulates of positivist geography had provided a weak understanding of the nature of social 
organization of space. 
 
Behavioural geography, without rejecting quantification or the objectives of positivism, challenged 
the purpose of geography as a science of spatial analysis. It believed that geography should be the 
science of human decision making that decides the patterns in man-environment relationships. 
Behaviouralism came as psychological turn in human geography that emphasized the role of 
cognitive processes in shaping decision making and behaviour, for which reason its underlying 
approach was known as ‘cognitive Behaviouralism’.  
 
Julien Wolpert is credited to introduce behaviouralist alternative to normative approaches in his 
paper "The Decision Process in a Spatial Context" where he studied the decision-making process of 
farmers in Sweden. He found that the choices of farmers were based on expectations and not based 
on productivity prospects in reality. 
 
 It confirmed Hebert Simons concept of man as a satisfier who makes rational choices but based on 
the bounded rationality and not as maximizer like the economic rational man under quantitative 
revolution. Wolpert decided that the farmers were satisfiers and not economic men. They behave on 
the available information and their image about the environment and the resource. 
The concept of satisfier behaviour was based on work of Gilbert White in his thesis “Human 
response to Floods”. He found that it is more important to map the personal perception of the 
decision-maker than to describe the factual physical and economic conditions of the environment, 
since the decision maker would act upon his own perception and not on the environmental factors 
themselves. 
 
Methodology of Behaviouralism- Behaviouralism allowed more realistic assumptions based on 
behaviour of the people and used inductive methodology, but the objective remained to make 
universal theories and models, which was essentially a positivistic idea. 
 Kirk (1952-1963) supplied one of the first behavioural models. In his model, he asserted that in 

space and time the same information would have different meanings for people of different socio-
economic, cultural and ethnic backgrounds living in a similar geographical environment 

 Mental maps - According to Behavioural geography, there exist a real world but people react to 
the perceived world which is a product of subjective perception and evaluation. It also believes 
that the subjective world can be depicted objectively using the methods of positivism based on 
which objective generalization can be made. 
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o  Mental maps are tools to depict perceptive thinking based on which generalizations 
about behaviour can be made. It was used by Woolridge but was made popular Peter 
Gould. These mental maps are amalgamation of information and interpretations that a 
person has of a particular thing and how he perceives a place. 

o Gould advocated its use not only for spatial interests and decisions but also for analyzing 
social behaviour and for planning social investment. 

 Boulding (1956) suggested that over time individuals’ developmental impressions of the world 
(images) are formed through their everyday contacts with the environment and that these images 
act as the basis of their behaviour. 

 

 
 

 Downs proposes that information from environment (real world) is filtered as a result of 
personality, culture, beliefs, and cognitive variables to form image in the mind of man who utilizes 
the environment. On the basis of the image formed in the mind of the utilizer about the 
environment he takes a decision and uses the resources to fulfil his basic and higher needs. 
Downs’ framework also suggests that there exist an ‘objective’ and a ‘behavioural’ environment 

 

 
 

 A similar but slightly more complex classification came from Porteous (1977) who recognized the 
existence of: 

  The phenomenal environment (physical objects); 
 The personal environment (perceived images of phenomenal of real environment); and 
 Contextual environment (culture, religion, beliefs and expectations that influence 

behaviour). 
 Sonnenfeld (1972) went even further and proposed four levels at which the environment should 

be studied. The four-fold environment, advocated by Sonnenfeld, has been given as below: 
 The geographical environment (the world); 
 The operational environment (those parts of the world that impinge upon a man, whether 

or not he is aware of them); 
 The perceptual (the parts of the world that man is aware of as a result of direct and 

indirect experience); and 
 The behavioural (that part of the perceptual environment that elicits a behavioural 

response). 
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 Pred in his work “behaviour and location” gave the concept of "behavioural matrix" of locational 
decision-making’. It is a 2-D plane where axis represent the quality and quantity of information 
and the ability to use them. The decision-maker can be assigned to a position in that matrix 
according to the amount of knowledge he possesses, and the skills he has acquired in its use 
which can predict decision and choices people make. 

 

 
Fig showing behavioural matrix 

 
 Harvey criticized behavioural matrix for being ambiguous, unoperational and over-

simplification of human behaviour. Instead, he suggested probalistic law or stochastic law 
which are based on simulation which try to replicate real life conditions but they are not exact 
laws as in logical science. 

 
Criticism of Behaviouralism 
 Behaviouralism in essence, is a synthesis of idealism and positivism. However, the humanists have 

criticized the Behaviouralists, that in Behaviouralism, values enter only through backdoors. In 
other words, the primary objective was model making, values and behaviour are only a means to 
achieve the end. 

 E.g.: Behavioural Matrix of Pred – first generalization of Behaviouralism, which clearly 
shows that his objective was guided by positivistic ideals.  

 Haggerstand, belong to QR school and later on he just changed his methodology but not 
his approach. E.g.: In his migration theory, he is talking about the information spaces that 
surrounded individuals, but again he was trying to generalize by making some model, the 
main goal of a positivist 

 After 1970’s, the development of Analytical Behaviouralism, where focus shifted towards 
general understanding of the behaviour, which made it closer Humanism. But the 
Analytical Behaviouralism also essentially remained positivistic in nature by the 
methodology used such as the use of Game theory, profit maximization theory etc. to 
make general models, and theories. 

 In behavioural geography, the terminology and concepts remain loosely defined and poorly 
integrated, primarily owing to the lack of systematically-organized theoretical basis. 

 Another shortcoming of behavioural geography lies in the fact that most of its data are generated 
in laboratory experiments on animals and the findings are applied directly to human behaviour. 

 Behavioural geography has too often put too much emphasis on ego-centered interpretations of 
the environment. Specifically, scholars are critical of two assumptions on which a great deal of 
behavioural research in geography is based.  

 The first assumption is that there exist identifiable environmental images that can be 
accurately measured. It is not clear whether an environmental image can be extracted 
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without distortion from the totality of mental imagery. Moreover, not enough effort has 
gone into checking and validating the methods by which images are elicited. 

 The second critical assumption is that there exists a strong relationship between revealed images 
or references and actual or real-world behaviour. The main objection to this assumption is that it 
is an unfounded assumption because extremely little research has been undertaken to examine 
the congruence between image and behaviour. 

 Another significant deficiency in behavioural geography has been the gap between theory and 
practice. This has been most noticeable over the question of public policy. In fact, behavioural 
geographers remain observers rather than participants. There is a serious lack of knowledge of 
planning theories and methods amongst behavioural geographers, which is an impediment to 
more active involvement. 

 Although the Behaviouralists wanted to bring a sea change in the discipline, by bringing radical 
changes in approach and introducing different aspects of human behaviour, their positivistic 
background and its continued influence prevented them from transforming the discipline into totally 
new dimension 
 

Section-B 
 
Q.4) Answer the following in about 150 words each: 
  
a) “Ensuring that our soil is rich and fertile is key to avoiding an ecological disaster”. In the light of 
the above statement, explain the importance of soil revitalization and conservation and measures 
to arrest soil degradation.  
 

APPROACH - Introduce by mentioning how soil erosion is leading to ecological disasters, and then 
show a map of soil degradation. In the body discuss the importance of soil revitalization after that 
mention the measures to arrest soil degradation. In the conclusion, end the answer by mentioning some 
government initiatives. 
 
As per FAO soil degradation is defined as the change in the soil health status resulting in a diminished 
capacity of the vegetation to provide goods and services to the beneficiaries. 
 

 
                                                       Figure: Types of soil degradation 
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                                                             Figure: Soil degradation 
 
Further it has led to several ecological disasters such as:- 
1) Food Insecurity: - Poor soil leads to poor nutritional value. Today’s fruits and vegetables already 

contain 90% fewer nutrients. In 20 years, 40% less food is expected to be produced for 9.3 billion 
people due to progressive soil erosion and already 2 billion people suffer from nutritional 
deficiencies leading to multitude of disease. 

2) Water scarcity: - Depleted soils cannot absorb and regulate water flows and thus augments lack 
of water retention leading to water scarcity, droughts and floods. Further it also decreases 
organic matter holding capacity of soil up to 90%. 

3) 3)Loss of biodiversity:- As per research around 27000 species of life forms are becoming extinct 
every year due to loss of habitat, the crisis has reached a point where 80% of the insect biomass 
has already gone, such a loss of biodiversity further accentuates a positive feedback loop 
disrupting soil habitat and prevents soil regeneration. 

4) Desertification: - Soil erosion is major of desertification; it leads to loss of biodiversity, 
degradation of the soil and alteration in the ecosystem. 

 
 
 
 
 
 
 
 
5) Climate change: - Carbon stored in soil is 3 times that in living plants and 2 times that in 

atmosphere, which means any soil erosion will impact carbon sequestration. If the world’s soil are 
not revitalized, they could release 850 billion tonnes of CO2 into the atmosphere contributing to 
climate change. This is more than all of humanity’s emission in the last 30 years combined. 

6) Loss of livelihood: - Soil degradation is adversely impacting agricultural productivity aggravating 
farmer’s suicide, 74% of the poor’s are directly affected by land degradation globally. It is 
estimated that soil extinction is costing the world up to $10.6 trillion every year.  

 
Importance of soil revitalization and conservation:- 
1) Conservation of biodiversity: - As 87% of life forms on this planet- microbes, worms, insects, 

birds, animals, human beings, plants, trees and every other vegetation on the planet is sustained 
by an average of thirty-nine inches of topsoil. 

CASE STUDY: Desertification and degradation across Green revolution belt. 

Due to excessive use of pesticides and fertilizers, in the states of Punjab and Haryana the soil has 

started losing its richness and fertility leading to soil degradation and desertification. It has led to 

falling of agricultural productivity in the region impacting country’s food security. 
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2) Ensuring food security: - As per United Nations we have soil left only for approximately eighty to 
hundred harvests, which means another forty-five to sixty years of agriculture. After that, we will 
not have the soil to produce food. Thus to ensure future food security soil revitalization is 
important. 

3) Critical role in carbon cycle: - Soil plays a critical role in the carbon cycle, the continuous 
process by which carbon atoms travel between the atmosphere and Earth. For example, in 
breaking down organic matter in the soil, microorganisms release carbon dioxide into the 
atmosphere and create nutrients and minerals that feed plants and crops. Soil also naturally 
absorbs carbon from the atmosphere leading to carbon sequestration. 

4) Ensure Water security: - By optimizing water infiltration which augments water storage. 
5) Ecosystem restoration: - As prevention of soil erosion leads to prevention of pollution and 

sedimentation flowing in streams and rivers, which could have adverse impacts on fish and other 
species in marine ecosystem. 

Thus in order to attain above objectives arrest of soil degradation becomes must which could be done 
by taking following measures:- 
 

 
                                                 Figure: Solution to soil erosion. 
  
Mechanical methods:- 

                    
      Figure: Wire netting                                                           Figure: Tetrapod’s 
 
1) Construction of river embankments, river banks and river bunds. 
2) Wire netting (practised in hill slopes). 
3) Use of tetrapod’s across beaches. 
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Soil agronomic methods:- 

           
    Figure: Terrace farming                                                 Figure: Contour ploughing 
 
1) Afforestation, agroforestry and minimizing shifting cultivation. 
2) Contour ploughing. 
3) Terrace farming. 
4) Sustainable agricultural practices like conservation agriculture, permaculture, Zero budget 

natural farming (ZBNF). 
5) Watershed management. 
 
 
 
 
 
 
 
 
 
Thus it is vital that good soil management is implemented to ensure high sustainable production for 
economic viability and to maintain or improve soil fertility. Government of India has also taken steps 
like Soil health card scheme, neem coated area, ambitious target of restoring 26 million hectares of 
degraded land (COP 14 of UNCCD, 2021), promotion of organic farming and ZBNF, etc. to revitalize soil 
which is a step in the right direction. 
 
b) Write a short note on how Agroforestry can be the panacea for ensuring food and nutritional 
security in the world.  
 

Approach - Introduce with meaning of agroforestry and then draw a schematic to show classification 
of agroforestry. Then write about benefits of agroforestry and link it with food and nutritional security 
along with case study. Finally conclude with IPCC report supporting the above statement.  
 
Agroforestry is a collective name for land-use systems and technologies where woody perennials 
(trees, shrubs, palms, bamboos, etc.) are deliberately used on the same land-management units as 
agricultural crops and/or animals, in some form of spatial arrangement or temporal sequence. In 
agroforestry systems there are both ecological and economical interactions between the different 
components. 
 

CASE STUDY: Hiware bazar, Ahmednagar, Maharashtra, Watershed development. 

A remote village used watershed development with the help of funds from government schemes 

and grants to revitalize its natural resources like soil, forest and watershed. It used local 

traditional practices like bunds, embankments, etc.  For soil conservation which led to increased 

agricultural productivity and food security of the region. 

Page 31 of 41

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 

 
Figure - Schematic showing classification of agroforestry 

 
Role of agroforestry in ensuring food and nutritional security 
Agroforestry systems can be advantageous over conventional agricultural and forest production 
methods. They can offer increased productivity; social, economic and environmental benefits, as well 
as greater diversity in the ecological goods and services provided. 
 Agroforestry for increased and diverse food production 

o it can help to raise indigenous fruit bearing trees like mangoes and guava in India for 
improved food and nutritional security. 

o Trees can modify the microclimate for garden crops under harsh climates and support 
climbing plants such as yam 

o Agroforestry provides a more diverse habitat than a conventional agricultural system in 
which the tree component creates ecological niches for a wide range of plants like 
horticulture and other shade loving delicate plants   

o The life cycles and food chains associated with this diversification initiates an agro 
ecological succession that creates functional agro ecosystems that confer sustainability. 

o Increased pollinator population and diversity improves the productivity 
o It can help to preserve the germplasm of sensitive species  

 Agroforestry for incomes to support access to food 
o Tree produces like cocoa, rubber etc. can support farmer’s income and help in risk 

diversification leading to better access to food. 
o The production of timber and other agroforestry tree products for markets also provides 

incomes for food purchase. Many trees are cultivated to provide medicines from bark, 
leaves, roots, etc., which are sold to support incomes and are used for self-treatment, 
supporting the health of communities along with the provision of healthy foods 

 Soil and plant growth 
o Depleted soil can be protected from soil erosion by groundcover plants such as naturally 

growing grasses in agroforestry systems. These help to stabilise the soil as they increase 
cover compared to short-cycle cropping systems. 

o  Trees can help reduce water runoff by decreasing water flow and evaporation and 
thereby allowing for increased soil infiltration. Compared to row-cropped fields nutrient 
uptake can be higher and reduce nutrient loss into streams 

o Further advantages concerning plant growth are Bioremediation; Drought resistance and 
Increased crop stability 

 Contribution to sustainable agricultural systems 
o Agroforestry systems lead to diversification of agricultural products, such as fuel wood, 

medicinal plants, and multiple crops, increases income security. 
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o Increased food security and nutrition by restored soil fertility, crop diversity and 
resilience to weather shocks for food crops. 

o Land restoration through reducing soil erosion and regulating water availability. 
o Multifunctional site use, e.g., crop production and animal grazing. 
o Reduced deforestation and pressure on woodlands by providing farm-grown fuel wood. 
o Possibility of reduced chemicals inputs, e.g., due to improved use of fertiliser, increased 

resilience against pests, and increased ground cover which reduces weeds. 
o According to FAO's The State of the World’s Forests 2020, adopting agroforestry and 

sustainable production practices, restoring the productivity of degraded agricultural 
lands, embracing healthier diets and reducing food loss and waste are all actions that 
urgently need to be scaled up.  

 Adaptation to climate change 
o Agroforestry practices can increase carbon stocks in soil and woody biomass. 
o Agroforestry can significantly contribute to climate change mitigation along with 

adaptation benefits. 
o A study by Climate Change, Agriculture and Food Security (CCAFS) found from a survey of 

over 700 households in East Africa that at least 50% of those households had begun 
planting trees in a change from earlier practices. The trees were planted with fruit, tea, 
coffee, oil, fodder and medicinal products in addition to their usual harvest. Agroforestry 
was one of the most widespread adaptation strategies, along with the use of improved 
crop varieties and intercropping 

o  A case study in Kenya found that the adoption of agroforestry drove carbon storage and 
increased livelihoods simultaneously among small-scale farmers. In this case, maintaining 
the diversity of tree species, especially land use and farm size are important factors. 

o Especially in recent years, poor smallholder farmers turned to agroforestry as a means to 
adapt to climate change. 

The IPCC sixth Assessment report has recommended agroforestry as nature-based solutions (NbS) for 
adaptation and mitigation of climate change as well as for contributing to sustainable development 
goals SDG 2 target of Universal access to safe and nutritious food. 
 
c) “Geography is a contested and multi paradigmatic discipline with a strong euro centricity that 
has only recently been challenged.” Comment. 
To be discussed in detail in class discussion. 
 
d) Write a brief note on the Biosphere as an ecosystem? 
 

Approach - Introduce with definition of biosphere followed by diagram showing it. Then write about 
biosphere’s subsystem and components correlating it with ecosystem. Conclude accordingly.  
 
The biosphere is the life supporting layer which contains living organisms-the biologically inhabited 
soil, air and water. 
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BIOSPHERE AS AN ECOSYSTEM 
 Biosphere is an ecosystem because like an ecosystem, it consists of biotic component (living 

organisms), abiotic component (land, air, soils and water) and energy component (solar and 
geothermal energy) and the biotic and abiotic components are intimately interrelated through 
biogeochemical cycle. 

 The components of Biosphere include: 
o The abiotic (or inorganic or physical component) of the biosphere or the ecosystem 

represents physical environment of the whole biosphere or part thereof. This component, 
on an average, includes the lithosphere, the atmosphere and the hydrosphere. 

 The lithospheric components consist of elements (iron, nickel, oxygen, nitrogen, 
hydrogen, carbon etc.), minerals (hematite, dolomite, feldspar etc.), rocks and 
soils (rocks: igneous, sedimentary, metamorphic and their sub-types; soils-
podzols, latosols, alluvia, loam etc.), micro-landforms (relief features of third 
order viz. erosional landforms-V shaped valleys, U shaped valleys, sea cliffs, rock-
cut platforms etc., depositional landforms-sand dunes, deltas, eskers, sea 
beaches etc.), meso-landforms (relief features of second order e.g. landforms 
evolved due to endogenetic forces like mountains, plains, plateau, faults etc.) and 
macro-landforms (relief features of first order e.g. continents). 

 The atmospheric components consist of all the gases necessary for the 
sustenance of all life-forms in the biosphere and affects factors like humidity, 
sunlight and temperature. Combinations of atmospheric humidity and 
precipitation develop different types of climates and climatic regions on the 
earth’s surface (e.g., equatorial climate, savannah climate, monsoon climate, hot 
desert climate, Mediterranean climate, taiga climate, tundra climate etc.) and 
these account for varying degree of ecological productivity 

 The water components consist of (i) surface water, (ii) groundwater, and (iii) 
oceanic water. Water plays very important role in the circulation of nutrients in 
the various components of the ecosystems and it makes the biogeochemical cycle 
effective in the biosphere.  

 Biotic or organic components of the biosphere/ ecosystem/ environment 
consist of three subsystems e.g. (1) plant system, (2) animal system including man, 
and (3) micro-organisms. 

 

 
 
These components interact with each other forming two major subsystems viz. (i) terrestrial biomes 
systems, and (ii) aquatic biomes systems. 
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 The biosphere ecosystem is a functional unit because there is continuous inflow of energy and 
integrated due to flow of nutrients in a closed system. 

 Biosphere as ecosystem is governed by homeostatic mechanism where there is balance is 
maintained between the input of energy and mater and output of matter. 

 the equilibrium state of the 
 Biosphere system in equilibrium state   is self-sustaining and ecologically efficient, and 

depends on the intimate relationships between various components of the biosphere and a series 
of large-scale cyclic mechanisms (energy cycle, hydrological cycle, sediment cycle, nutrient cycle 
etc.-collectively known as biogeochemical cycle). 

o These cycles influence the biotic, abiotic and energy components of the biosphere 
whereas in turn these components also influence the cyclic mechanisms involving the 
movement and transfer of energy, water, sediments and nutrients throughout the 
biosphere system.  

 Like every ecosystem, biosphere has its own ecological productivity which is modified by men 
like replacing forests by agricultural systems reduces the ecological productivity. 

 All ecosystems are characterized by ecological succession. Similarly, biosphere is modified by 
biotic communities and alter with time passing through successive stages called as sere. 

 The stability of ecosystem is due to it being diverse and complex. Similarly, biosphere has been 
able to maintain its stability for millions of years due to its complexity and diversity. 

However, in the recent Anthropogenic era there is increasing human ecological footprint on 
ecosystem due to factors like loss of biodiversity, over-simplification of ecosystem by man, disruption 
of biogeochemical cycle and disturbance in heat budget. These changes have altered the restoration 
of ecosystem and homeostasis process. 
 
e) Discuss the relevance of ‘Stop and Go’ determinism in the present-day context. 
 

APPROACH – Introduce with the origin of the concept of ‘Stop and Go’ determinism. In the body, 
discuss the basis of this concept. Thereafter, highlight how the concept is relevant in present times with 
suitable examples from recent times. Conclude based on the concept of environmentalism. 
 
The concept of neo-determinism was put forward by Griffith Taylor which reflects a middle path 
between the two ideas of environmental determinism and possibilism.  
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Taylor maintained that it may be that the well-endowed parts of the world offer a number of different 
possibilities for making a living; but in some nine-tenths of the earth's land area, nature speaks out 
clearly- "this land is too dry, or too cold, or too wet, or too rugged". He wrote that the settlers who fail 
to heed this nature-given limitation must face disaster. 
 
According to Taylor, the role of nature was far from crudely deterministic, but the environment was 
nevertheless a potent force in human action which man could ameliorate but not escape. In the short 
term, people might attempt whatever they wished with regard to their environment, but in the long 
term, nature’s plan would ensure that the environment won the battle and forced a compromise out 
of its human occupants.  
 
In this regard, Taylor in the 1920s argued that the limits of agricultural settlement in Australia had 
been set by factors in the physical environment such as the distribution of rainfall. 
In his opinion the best economic programme for a country to follow is largely determined by nature 
and it is a duty of a geographer to interpret this programme. He says that man is like a traffic 
controller who can accelerate, slow or stop down the progress but he cannot change the direction, 
this is the reason why this philosophy is also called as stop and go determinism. 
 
The concept shows that there is neither a situation of absolute necessity (environmental 
determinism) nor is there a condition of absolute freedom (possibilism) in other words we can say 
that there is neither a condition fully dominated by nature (determinism) neither a condition fully 
controlled by man (Possibilism). It means that human being can conquer nature by obeying it.  
Men have to respond the red signals and can proceed on the path of development only when nature 
permits the modification. It means that possibilities can be created within the limits provided by 
nature which do not damage the environment and there is no free run without the accidents meaning 
that if one runs freely, he will have larger chances to meet accidents.  
For example, the developed countries of the world have chosen the path of free run, these countries 
are not obeying the nature, these countries are not judiciously chosen the path offered or as planned 
by the nature, this is the reason why these developed countries are facing the problem of greenhouse 
effect, ozone layer depletion, receding glaciers and degrading lands and overall environment 
 
In the opinion of Taylor, the main task of geography is to study the natural environment and its effect 
on man and not with all the problems connected with man or the cultural landscape. Unlike 
Possibilism, it does not overemphasize the anthropocentrism in geography. 
So, in nature there is only the 'possible' and impossible'. Finer categories are man-made. Thus, man 
chooses, but only from the range which nature presents him. 
 
 
Q.5) a) “Geography as a contested discipline has always been characterized by various dualism and 
dichotomies”. Discuss. 
 

APPROACH: Introduce the answer by defining dualism and dichotomies. In the body discuss the major 
dualism and dichotomy that geography has witnessed in its development as a discipline. Conclude by 
mentioning the impact of postmodern approach in geography and how it has made geography 
polyphonic. 
 
Dichotomy and dualism refer to, the methodological debate over various issues, which exist in any 
discipline and bring out, change and evolution in the discipline. In the process of such debates, 
concepts may be refined, debated and discarded leading to a healthy development of discipline. Thus 
geography itself being an evolutionary discipline has gone through various such dichotomies and 
dualism. 
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Figure: 4 Major dualism and dichotomies in geography. 

 
1) Regional vs. Systematic geography:- 

 
Figure: Regional vs. Systematic geography 

 
 There have been different viewpoints of scholars in the debate of geography being a regional and 
systematic discipline. It was Varenius for whom both regional and systematic approach were not 
exclusionary but interdependent of each other. 
 

 
Figure: Interdependence of General and Regional aspects. 

 
However some scholars like Kant and Otto Schlutter who were regional and chorological believed 
geography to be developed as a systematic science. This debate was most profoundly seen in Areal 
differentiation (reflective of regional approach) and Quantitative Revolution (reflective of systematic 
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approach). However in geography this debate resolved in the favour of Quantitative revolution when 
geography witnessed QR as its second paradigm. 
 
2) Physical vs. human geography: - The beginning of dichotomy between Physical and human 
geography may be credited to Varenius who believed that human aspects of geography may not be 
amenable to generalisation, however later it was Kant who in its chorological approach argued that 
there is no dichotomy between physical and human geography and he believed in the concept of 
‘Ganzhiet’ i.e. the totality or unity. 
Later in the pre-modern times even Humboldt and Ritter also believed in unity of man and nature as 
reflected in the concept of zusammenhang, In the German school there were only two scholars who 
disagreed with the man environment integration, and believed geography should be physical 
geography alone where generalizations can be made, apart from them almost all other geographers 
including Ratzel believed in men environment relationship. 
 
3) Radical vs. welfare geography: - Although both the approaches took birth in the social relevance 
revolution, but both were different in their methodologies with welfare approach being a liberal 
approach and radical being an extreme approach. The following were the differences  
 

 
                          Figure: Differences between welfare and radical approach. 
 
4) Historical vs. Contemporary geography: - In historical approach of geography time has been the 
central idea where geography is studied as geographies of past and how the time dimension has 
impacted the development of geography. D.M. Smith has identified four approaches in historical 
geography  
a) How geography impacts history. 
b) Study of how geography change with time. 
c) Reconstruction of past geographies. 
d) Evolution of cultural landscape. 
However on the other hand the contemporary geography focuses more on the present aspect 
neglecting the time dimension. 
But currently geography has evolved as a multi-paradigmatic discipline and is reflecting postmodern 
tendencies, where geography has become polyphonic, amalgamating various multidisciplinary 
approaches. 
 
b) Present a critical analysis of human and welfare approaches in human geography. 
 

APPROACH: Introduce the answer by defining human and welfare approaches. In body discuss the 
contributions as well as critique of both the approach. Conclude the answer by mentioning how 
both the approaches were significant in bringing a paradigm change in geography. 
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Humanistic approach was a result of critical revolution in geography and was a total rejection of 
positivism and quantification because it asserted that it is impossible to study objectively human 
perception and decisions based upon it. 
On the other hand the welfare approach was a outcome of social relevance movement of the late 
1960s and 70s of Europe, pioneer of which was DM Smith who also wrote the book “Human 
Geography: A Welfare approach”  
Contributions and critical analysis of Humanistic approach:- 

 
                                           Figure: Contribution of humanistic geography 
 
1) Focus back on humans: Unlike the quantitative approach which completely dehumanised 

geography, human geography being human centric brought the focus back to man. It was Yi-Fu 
Tuan who described human geography as a study of human beings as understood and perceived 
by humans. 

2) Backlash against reductionism: The humanistic approach was a backlash against positivistic 
approach which promoted excessive focus on generalizations and neglected solutions to human 
and social problems, while humanistic approach was integrative of men and environment 
interactions in the discourse. 

3) Introduction of new methodologies: Unlike the mathematical and quantitative methods of 
quantitative phase, the humanistic approach in human geography introduced techniques like 
Verstehen and Hernenuetics, which were more subjective and human centric. 

4) New perspective on culture: humanistic approach rejuvenated focus on culture and cultural 
landscape by its emphasis on values, meaning and experience. 

However despite its contributions the humanistic approach was criticized for oversimplification of 
distinctiveness, exclusive concern with particularity, bringing too much subjectivity in human 
geography by giving superior status to humans vis-a-vis other life forms and its greater emphasis on 
cultural imperialism. 
 
Contributions and critical analysis of Welfare approach:- 
Welfare geography connotes a combination of democratic capitalism and strong state intervention to 
minimize spatial inequality and territorial injustice by mapping geographical regions that are deprived 
of basic amenities essential for a dignified life. 
The primary focus of welfare approach is “WHO GETS WHAT WHERE AND HOW”, the ‘who’ suggests 
a population of an area under review (a city, region or nation). The ‘what’ refers to various facilities 
and handicaps enjoyed and endured by the population in the form of services, commodities, social 
relationships, etc. The ‘where’ refers to the differing living standards in different areas and ‘how’ 
reflects the process by which the observed differences arise. 
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Thus welfare approach tries to shift its focus from narrow economic criteria of Quantitative 
revolution phase to the broader aspect of Quality of life so that distributional aspects in spatial 
context assume greater significance. Thus goal of welfare approach is to eliminate injustice in terms 
of class, place of residence and availability and accessibility of goods and services. 
However the approach was criticized by the radicalist and Marxist geographers as status-quoist and 
neo conservative and was also criticized for only highlighting the social inequalities and not being 
solution oriented. 
But despite their limitations both the humanistic and welfare approaches played a significant 
contribution in geography, as they brought a paradigm change in the field of geography from 
mathematical quantitative and statistical approaches to human centric approaches.  
 
c) Critically analyze the ecosystem approach to environmental management and planning? 
  

APPROACH - Introduce the answer by defining ecosystem based management. In the body mention its 
principles and challenges. In conclusion mention how the technique can be a panacea for environmental 
planning and management.  
 
Ecosystem-based management is an environmental management approach that recognizes the full 
array of interactions within an ecosystem, including humans, rather than considering single issues, 
species, or ecosystem services in isolation. It is management practice that ensures conservation of 
natural ecosystem and their restoration, while ensuring meeting the needs (social, political, economic 
and cultural) of present and future generations. 
 

 
                                                   Figure: Ecosystem based management 
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As per IUCN following are the principles used in ecosystem based management: - 
 Is about promoting the resilience of both ecosystems and societies. 
 Promotes multi-sectoral approaches. 
 Operates at multiple geographical scales. 
 Integrates flexible management structures that enable adaptive management. 
 Minimizes tradeoffs and maximizes benefits with development and conservation goals to avoid 

unintended negative social and environmental impacts. 
 Is based on best available science and local knowledge, and fosters knowledge generation and 

diffusion. 
 Is participatory, transparent, accountable, and culturally appropriate and actively embraces 

equity and gender issues. 
Thus integrating the above principles ecosystem based management has brought paradigmatic 
change in environmental management. 
 

 
                            Figure: Paradigmatic change brought by ecosystem based management. 
 
However despite it multidisciplinary benefits the ecosystem based management technique suffers 
from following challenges: - 
1) Interdisciplinary collaboration is difficult due to differences in professional culture and values. 
2) Roles and responsibilities of different participants are often not sufficiently clear. 
3) Implementing EBM is very costly in time and human resources. 
4) An ecosystem services framework may not resonate with stakeholders already committed to 

biodiversity conservation. 
5) Conflicts arise from differences in desired restoration targets. 
6) Multiple geographic and jurisdictional scales cannot be simultaneously addressed. 
7) Understanding of ecosystem drivers and processes may change rapidly. 
Thus ecosystem based management as a concept may be difficult to implement, but through 
continuous efforts, regular recalibration through planning & local participation it can provide an 
integrated solution for environmental management. 
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