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Abstract 
The degradation of Himalayan Ecosystem is emerging and one of the major concerned issues of 

challenge. As we know Himalayan ecosystems provide a variety of benefits to people, including 

provisioning, regulating, cultural and supporting services. These services are interconnected and 

interlinked to each other which consists conservation of biodiversity, use of natural resources and 

environmental protection. But the deterioration of ecosystem services due to anthropogenic activities is 

becoming a big issue in the world. The impact of human activities on ecosystem services includes both 

negative and positive effects. The negative effects have weakened the ecosystem services through 

changing habitat, ecosystem structure and biogeochemical cycles. The main problems include 

industrialization, urbanization, climate change, grazing, hunting, international trade and agriculture are 

reported to influence risks to ecosystem services. There are many human demands on ecosystem services 

and will still grow in the coming decades. Unfortunately, ecosystem services are declining around the 

globe. Approximately 60 % (15 out of 24) of the ecosystem services are being degraded or used 

unsustainably. The degradation of ecosystem services often causes significant harm to human well-being 

and represents risks to natural asset or wealth of a country. This combination of ever growing demands 

being placed on increasingly degraded ecosystems seriously diminishes the prospects for sustainable 

development. Also, the degradation of ecosystem services is exacerbated by the associated lack of 

knowledge that could help to ensure the sustainable use of ecosystem services. Hence, it is provided that 

necessary management practices should be adopted to enhance and protect the ecosystem services. Also, 

a new concept of value addition to ecosystem services and payment for ecosystem services should be 

encouraged for their sustainable use. 

 

Keywords: beneficial and detrimental effects, ecosystem; ecological services, measurement 

 

1. Introduction 

The Himalayas are the youngest and highest mountain systems in the world and influences the 

climate of Indian subcontinent. The glaciers of Himalayan ecosystem are largest resource of 

snow and ice, feeding perennial rivers that are source of drinking water, irrigation and 

hydropower for a large human population within and outside the mountain region. Also, 

according to Chapter 13 of Agenda 21, adopted by the United Nations Conference on 

Environment and Development (UNCED) in Rio de Janeiro in 1992, explicitly recognises that 

mountains and uplands are a major component of the global environment and source of 

different ecological services (Provisioning, Supporting, Regulating and Cultural Services) 

interlinked with global ecosystem (UNEP, 1992; Ives et al., 2004; Li et al., 2014a) [23, 10, 14].  

The Himalayas are recognized for its ecosystem services to the world at large for providing 

fresh water, genetic resources, non-material benefits such as recreation, spiritual values and 

aesthetic enjoyment, regulating climate, pollination, sustaining high levels of biodiversity and 

human wellbeing.  

The Indian Himalayan region as a whole supports nearly 50% of the total flowering plants in 

India of which 30% flora is endemic to the region. There are over 816 tree species, 675 edibles 

and nearly 1743 species of medicinal value found in the Indian Himalayan Region. Beyond 

this, the region with its varied landscapes, vegetation types and climatic conditions, influence 

the flow to number of rivers and affects the livelihood of million people and has a high level of 

endemism and numerous critical eco-regions of global importance (Olson et al., 2001; Schild, 

2008) [17, 8].  

Himalayan ecosystem is an ecologically sensitive region characterized by adverse impacts of 

climate changes on account of both natural and anthropogenic causes arising out of unplanned  
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developmental activities in the region. Which will result in 

natural disasters leading to habitat fragmentation and species 

loss, deterioration of infrastructure, loss in biodiversity are 

expected to become more common which will effect the 

environment and people’s health, agriculture, forests, water 

resources, etc and will pose major danger to the economy of 

the country (Bali et al., 2011) [3]. 

The IPCC AR4 on the global assessment of climate change 

has concluded that changes in the ecosystem services such as 

atmosphere, the oceans and glaciers and ice caps show 

unequivocally that the world is warming (IPCC 2007) [9]. 

These changes have been accompanied by changes in rainfall 

as well, including an increase in rainfall pattern in the higher 

latitudes and a decrease in the lower latitudes. These changes 

have also been accompanied by an increase in the frequency 

and intensity of extreme precipitation events leading to 

natural disasters such as floods and droughts.  

With these accelerating stressors on ecosystem and changing 

climatic variations, including extreme events, the importance 

of developing innovative approaches to deal with these threats 

is widely acknowledged.  

The Global Agenda for sustainable development has brought 

mountains to sharp focus. Development in the mountains, 

therefore, should have a different approach, given the fragility 

and vulnerability of the Himalayan ecosystems due to the 

uniqueness of mountain specificities. As we know, an 

ecosystem is a dynamic complex of plant, animal and micro-

organism communities and the non-living environment, 

interacting as a functional unit. Humankind benefits in a 

multitude of ways from ecosystem. All ecosystems are 

potentially vulnerable to the negative impacts of stressors 

(Costanza et al., 1997) [5]. Many stressors affect the 

functioning and persistence of ecological systems through 

their impacts on populations of ecologically important 

organisms, but anthropogenic stressors often exceed the range 

of natural environmental stressors. 

The key to sustainable development is achieving a balance 

between the exploitation of natural resources for socio-

economic development and conserving ecosystem services 

that are critical to everyone’s wellbeing and livelihoods 

(Kremen, 2005) [11]. There is no blueprint for obtaining this 

balance. However, an understanding of how ecosystem 

services contribute to livelihoods and who benefits and who 

loses from changes arising from development interventions, is 

essential. 
 

Ecosystem Services 

Ecosystem services refer to a wide range of conditions and 

processes provided by natural ecosystems to sustain and 

enhance human life. Ecosystems provide a variety of benefits 

to people, including provisioning, regulating, cultural and 

supporting services (Li et al. 2014b) [13]. Provisioning services 

are the products, such as food, fuel, fibre, fresh water and 

genetic resources. Regulating services are the benefits people 

obtain, including air quality maintenance, climate regulation, 

erosion control, regulation of human diseases and water 

purification. Cultural services are the non-material benefits 

such as spiritual enrichment, cognitive development, 

recreation and aesthetic experiences. Supporting services are 

those that are necessary for the production of all other 

ecosystem services, such as primary production, production of 

oxygen and soil formation (MEA, 2005) [16]. These services 

are interconnected and interlinked to each other which 

consists conservation of biodiversity, use of natural resources 

and environmental protection. But the deterioration of 

ecosystem services due to anthropogenic activities is 

becoming a big issue in the world (Polasky et al. 2011) [19]. 

The Millennium Ecosystem Assessment (MEA) has many 

things in common with the climate assessments compiled by 

the IPCC. The two assessments share the aim to provide 

policy relevant information in their respective subjects of 

investigation i.e. ecosystems and climate respectively, for the 

benefit of humankind. The main difference is that the IPCC 

focuses on a specific driver (i.e., climate change) whereas the 

MEA focuses on a specific system involved in the causal path 

(i.e., ecosystems). The concept of ecosystem services (MEA, 

2005) [16] forms a useful link between the functioning of 

ecosystems and their role for society, including the dynamics 

of change at spatial and temporal level. Impacts of climate 

change on ecosystem structure, functioning and services have 

been observed (Parmesan and Yohe 2003; IPCC 2007) [18, 9], 

which in turn affect human society mainly by increasing 

human vulnerability. The following portion of the paper will 

mainly deal with the sensitivity of mountain biodiversity in 

the region. 

Studies conducted by various researchers suggest that 

sustainability of ecosystem services is the need of the hour to 

have efficient future. In a study conducted by (Kremen, 2005) 
[11]; Ecosystem services can be simply defined as a set of 

ecosystem functions that are useful to humans. According to 

Costanza et al. (1997) [5] ecosystem services; represent the 

benefits human populations derive, directly or indirectly, from 

ecosystem functions. By Daily et al. (2008) [6] ecosystem 

services (also referred to as nature’s services) are the 

conditions and processes, as well as the actual life-support 

functions. Following Barnett et al. (2005), those biological 

resources are referred to as ecosystem services, which provide 

inputs into both production processes and consumers well-

being. The definition in the MEA (2003) [15], which has been 

widely taken-up in the international research and policy 

literature, highlights the strong relation of ecosystem services 

to the benefits people derive directly or indirectly from 

ecological systems.  
 

Scientists generally divide ecosystem services into four 

categories 

1. Provisioning services are the goods or products obtained 

from ecosystems, such as freshwater, food, timber, fibre, 

medicine and Genetic Resources 

2.  Regulating services are the benefits obtained from 

regulation of ecosystem such as climate regulation, 

disease regulation, water regulation, water purification 

and pollination. 

3. Cultural services are the non-material benefits obtained 

from ecosystems, such as recreation, spiritual values and 

aesthetic enjoyment. 

4. Supporting services are the natural processes that 

maintain the other ecosystem services, such as soil 

formation, nutrient cycling and primary production. 
 

Importance of ecosystem services  

Ecosystems are communities of living things and the 

environmental features that support them. Ecosystems are 

essential to human life, providing us with innumerable and 

invaluable services. These Ecosystem services are the goods 

and services derived from natural and managed ecosystems 

upon which human welfare depends, and include everything 

from clean air and water to food and fuel (Gomez and Barton, 

2013) [7]. 
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The decline of ecosystems 
Unfortunately, ecosystems are in decline around the globe. 

According to the 2005 Millennium Ecosystem Assessment, a 

report by the United Nations Environment Programme, some 

60 percent of the ecosystem services that support life on Earth 

are being degraded and/or used up faster than they can be 

replenished. In addition, by 2050, the amount of per capita 

arable land in the US will have decreased from ~1.6 to 0.7 

acres per person while simultaneously; the US population is 

projected to increase 25% (Kroll et al., 2012) [12]. 

 

Source of risks imposed on ecosystem services  

Natural sources 

1. Natural calamities (Severe Storms, Forest fires, Droughts) 

2. Climate Change 

3. Geologic Hazards such as volcanoes, earthquakes and 

tsunamis 

4. Additional biological factors include disease, Invasive or 

introduced exotic species and algal blooms  

 

Anthropogenic Sources  
1. Population increase 

2. Industrialisation  

3. Urbanisation  

4. Agriculture and Green Revolution 

5. Hunting and gathering 

6. Exotic Foreign Species 

7. Climate Change 

8. Land-use change 

 

Threats to ecosystem services 

Ecosystem services are being impaired and destroyed by a 

wide variety of human activities. Foremost among the 

immediate threats are the continuing destruction of natural 

habitats and the invasion of non-native species that often 

accompanies such disruption; in marine systems, overfishing 

is a major threat. The most irreversible of human impacts on 

ecosystems is the loss of native biodiversity. A conservative 

estimate of the rate of species loss is about one per hour, 

which unfortunately exceeds the rate of evolution of new 

species by a factor of 10,000 or more (Polasky et al., 2011) [19]. 

These threats to ecosystem services are driven ultimately by 

two broad underlying forces. One is rapid, unsustainable 

growth in the scale of the human enterprise: in population 

size, in per capita consumption and also in the environmental 

impacts that technologies and institutions generate as they 

produce and supply those consumables. The other underlying 

driver is the frequent mismatch between short-term, 

individual economic incentives and long-term, societal well 

being (Radford and James, 2013) [20]. Ecosystem services are 

generally undervalued, for a number of reasons: many are not 

traded or valued in the marketplace; many serve the public 

good rather than provide direct benefits to individual 

landowners; private property owners often have no way to 

benefit financially from the ecosystem services supplied to 

society by their land; and, in fact, economic subsidies often 

encourage the conversion of such lands to other, market-

valued activities. Thus, people whose activities disrupt 

ecosystem services often do not pay directly for the cost of 

those lost services. Moreover, society often does not 

compensate landowners and others who do safeguard 

ecosystem services for the economic benefits they lose by 

foregoing more profitable but destructive land uses. There is a 

critical need for policy measures that address these driving 

forces and embed the value of ecosystem services into 

decision making frameworks (Alkemade et al., 2009) [1]. 

 

Measurement methods of ecological services  

Measuring and evaluating ecological services, their beneficial 

and detrimental, direct and indirect, absolute and relative, 

local and regional, short-term and long-term effects should be 

taken into consideration. Concrete measurement and 

evaluation methods include the spatial measuring method, the 

temporal measuring method, the equivalent measuring 

method, the pattern measuring method and the order 

measuring method (Armsworth et al., 2007) [2]. 

 

1. Spatial measuring method 

This method considers mainly land productivity, ecological 

carrying capacity and space utility, such as ecological assets, 

spatial accounting, green space assessment, etc. The spatial 

measuring method reflects the biomass, spatial structure etc., 

and is closely connected with the ecosystem services that 

provide the scientific basis for land use, population 

development, and carrying capacity analysis (Li et al., 2014b) 

[13].  

 

2. Temporal measuring method 

This method can be considered from the perspective of 

ecosystem succession, such as the time required for a forest 

and soil ecosystem to reverse succession. Through temporal 

measurement, we can understand that ecosystem succession is 

a long-term dynamic process, and that therefore, once 

destroyed, ecological service recovery will take a long time 

(Li et al., 2014b) [13]. 

 

3. Equivalent measuring method 

This method finds an equivalent scale that can be used as a 

standard to evaluate an ecological service impact or storage, 

such as water equivalent, energy equivalent, money 

equivalent, green equivalent, etc. The equivalent measuring 

method has ecological significance and enables us to highlight 

ecological service impacts, thereby helping promote concrete 

actions for the restoration and improvement of the ecological 

service and to determine the ecological capacity limits (Wang 

et al., 2004) [25]. 

 

4. Pattern measuring method 

This method is based on landscape ecology principles and 

evaluates the dominance and diversity, integration and 

fragmentation, identity and characterizes evenness and 

dominance of ecosystems. The pattern measuring method can 

reflect the distribution features of the ecosystem in both 

horizontal and vertical directions, and can evaluate the 

strength of the ecological service (Wang et al., 2011) [24]. 

 

5. Order measuring method 

Based on the ecological cybernetics principles “integrity, 

coordination, circulation, viability”, this method evaluates 

ecosystem characteristics, such as competition efficiency, 

symbiotic harmony degree, viability, etc. This is the highest 

level of measurement of integral ecosystems, and reflects the 

adaptability, stability and comprehensive ability of a system's 

sustainable development. 

 

Management 

a) Valuation of ecosystem services 

 Ecosystem values are measure of how important 
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ecosystem services are to people - what they worth. 

Economists measure the value of ecosystem to people by 

estimating the amount people are willing to pay to 

preserve or enhance the services. 

  Most importantly some services like fish are bought and 

sold in markets, many ecosystem services, like a day 

wildlife viewing or a view of the ocean are not traded in 

markets. 

  Thus people do not pay directly for many ecosystem 

services. Additionally, because people are not be clearly 

defined. However, this does not mean that ecosystem or 

their services have no value or cannot be valued in 

monetary terms.  

The issue of valuation is inseparable from the choices and 

decisions we have to make about ecological systems. Some 

argue that valuation of ecosystems is either impossible or 

unwise, that we cannot place a value on such intangibles as 

human life, environmental aesthetics, or long term ecological 

benefits. But in fact, we do so every day. When we set 

construction standards for highways, bridges and the like, we 

value human life (acknowledged or not) because spending 

more money on construction would save lives. Another 

frequent argument is that we should protect ecosystems for 

purely moral or aesthetic reasons, and we do not need 

valuations of ecosystems for this purpose (Barbier, 2007) [4].  

 

b) Pricing Ecosystem Services 

1. Challenges: While ecosystems provide an array of 

critical services, these services typically do not pass 

through markets and hence have no market based prices. 

Consequently, owners of the ecosystems lack the 

incentive to protect them. 

2. Proposed Solution: Establishing markets for ecosystem 

services (e.g., carbon credits) gives owners the proper 

incentives to protect the ecosystems. 

 

c) Payment for Ecosystem Services (PES)  
 PES is also known as payment for environmental 

services, are incentives offered to landowners in 

exchange for managing their land to provide some sort of 

ecological service. 

 PES helps to promote conservation of natural resources. 

 It is a voluntary transaction where well defined ES is 

bought by a service buyer from a service provider, if and 

only if a service provider secures service provision 

(Gomez-Baggethun et al., 2010) [8].  

 

Conclusion 

The concept of ecosystem services is an important topic and 

needs further research, including the evaluation indicator 

system, quantitative and qualitative assessments. With 

increase in human population the pressure of anthropogenic 

activities is increasing leading to degradation ecosystem 

services. Hence, it is provided that necessary management 

practices should be adopted to enhance and protect the 

ecosystem services. Also, a new concept of value addition to 

ecosystem services and payment for ecosystem services 

should be encouraged for their sustainable use.  
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