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Abstract 

Climate change, nowadays also called global warming, refers to the rise in average surface temperatures on Earth which is 

experienced by since its birth. It is also a driving force of evolution that life on earth has undergone over the last million of years. 

But, this change necessarily reflects about in the weather conditions. Thereby, it is reason to believe that climate change could 

affect agricultural productivity, and cause increased health hazards and submergence of lands due to rise in the sea level to name 

a few.  
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I. INTRODUCTION 

The Earth's climate has changed throughout their origin. According to The National Aeronautics and Space Administration 

(NASA) modern climate is a result of seven cycles of glacial advance and retreat just which occur in the last 650,000 years there 

have been, with the abrupt end of the last ice age about 7,000 years ago. Most of these climate changes are attributed to very small 

variations in Earth’s orbit that change the amount of solar energy our planet receives. So, variable surrounding parameters greatly 

influenced ecosystem in significant manners. There are natural forces like photosynthesis of the plants, eruption of volcanoes, 

emission of methane from agricultural activities, vapor emissions etc. which are responsible for this change. However, current 

situation is the net result of many factors caused by continuous evolution of planet earth through many geological eras which 

broadly categorized into two contexts. 

 Natural Climate Variation 

 Human-induced Climate Variation 

 Natural Climate Variation:  

There are several natural causes that force climate to change across time and scale. It can be further subdivide into the following 

two classes: 

 Natural Forcing of the Climate System:  

The response time of the various components of the climate system is very different. The system may respond to variations in 

external forcing across a wide range of space and over a varied timescale. When variation in the external forcing occurs, the 

response time of the various components of the climate system is very different. Within the atmosphere, the response time of the 

troposphere is relatively short, from days to weeks, whereas the stratosphere comes into equilibrium within a time period of 

typically a few months. Due to their large heat capacity, oceans have a much longer response time. The biosphere may respond 

fast, for example to droughts, but may respond slowly to impose changes. But even without changes in external forcing, the climate 

may vary naturally, because, in a system of components with very different response times and non-linear interactions, the 

components are constantly varying and are never in equilibrium. The Sun and the global energy balance, radiative forcing and 

greenhouse effect are the examples of natural forcing which can be identified into following categories (Ministry of Statistics and 

Programme Implementation, 2015).  

a) External Forcing:  

These are essentially linked to changes in the orbital parameters of the earth that control the intensity and location of incident solar 

radiation, and fluctuations in solar energy 

b) Internal Forcing:  

These comprise all those changes that occur within the earth system itself, in particular volcanic activity, fluctuations in ocean 

circulations and large-scale changes in the marine and terrestrial biosphere or in the cryosphere. 

 Natural Variability of the Climate:  

Natural climate variability, as the name suggests, is caused by natural factors. There are lots of natural factors that cause significant 

changes in the climate. These causes can be within the earth or coming from outside the earth. Based on this, the natural climate 

variability can be categorized into two groups. 

a) Externally Induced Climate Variability:  

It refers to the impact of some external factor that leads to variability, such as the impact of variations in solar radiation and solar 

and lunar tides 
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b) Internally Induced Climate Variability:  

It refers to internal interactions between components of the climate system, such as the interaction between Ocean and atmosphere 

and Atmosphere and biosphere 

 Human-induced Climate Variation:  

There is growing concern about manmade developments causing, even if partially or insignificantly, the climate change outcomes. 

The important factors, which are responsible for climate change and are causally contributed by human civilization on earth, can 

be elaborated in detail (Ministry of Statistics and Programme Implementation, 2013). 

 Greenhouse Gases:  

The industrialization that started from the late 17th century is believed to have accelerated the process of climate change by 

emissions of some hazardous gases to the atmosphere such as (i) Carbon dioxide (ii) Nitrous Oxide (iii) Methane (iv) Hydro 

fluorocarbons (HFCs) (v) Per fluorocarbons (PFCs) (vi) Sulphur hexafluoride (SF6) which collectively refers as greenhouse gases 

(GHGs). Increase in the concentration of greenhouse gases in the atmosphere is considered as one of the main causal factors of 

climate change. As concentrations of greenhouse gases rise, the average surface temperature of the Earth increases over time. The 

Earth's rising temperature produces a change in weather patterns and sea levels. Recently, the observed levels of GHGs have 

perhaps nearly crossed tolerance levels in the atmosphere so that the survival for many animal and human species is at stake. There 

are many direct and indirect sources to generated hazardous gases like Electric power is generated mainly by thermal power plants. 

These release a huge amount of GHGs. Vehicles run on petrol or diesel; both are fossil fuels. These release a huge amount of 

GHGs. Most industries are run on power generated from fossil fuels. To add to this, the more we consume the more waste we 

generate. 

 Deforestation:  

Deforestation is clearing Earth's forests on a massive scale, often resulting in damage to the quality of the land. The use of trees in 

large quantities for construction of houses leads to further depletion of forests. High-yield varieties of crops require large quantities 

of fertilizers. More fertilizer use leads to more emissions of N2O, besides increased pollution from the fertilizer industry, as well 

as other polluting effects resulting from fertilizer run-off into water bodies. Resultant, the world’s rain forests could completely 

vanish in a hundred years at the current rate of deforestation (India Environment Portal, 2013). 

 Land-use change:  

It refers to a change in the use or management of land. Such change may result from various human activities such as changes in 

agriculture and irrigation, deforestation, reforestation and aforestation, but also from urbanization or traffic. Changes in the land 

surface (vegetation, soils, and water) affect the local climate through changes in radiation, cloudiness, surface roughness, and 

surface temperatures. Changes in the vegetation cover also have an effect on the surface energy and water balance at the regional 

level. However, such effects are less understood and require more detailed research. 

 E-wastages:  

As the technology is evolving at a rapid rate, there is more and more e-waste generated every year because people are upgrading 

to the modern technology really rapidly. This is a good thing but the fact that the outdated gadgets are thrown away carelessly is 

really disheartening and its effects on the eco-system and the atmosphere are really devastating 

 Vehicular Usage:  

The Transportation sector includes the movement of people and goods by cars, trucks, trains, ships, airplanes, and other vehicles. 

The majority of greenhouse gas emissions from transportation are CO2 emissions resulting from the combustion of petroleum-

based products, like gasoline, in internal combustion engines. The largest sources of transportation-related greenhouse gas 

emissions include passenger cars and light-duty trucks, including sport utility vehicles, pickup trucks, and minivans. These sources 

account for over half of the emissions from the sector. The remainder of greenhouse gas emissions comes from other modes of 

transportation, including freight trucks, commercial aircraft, ships, boats, and trains as well as pipelines and lubricants. Relatively 

small amounts of methane (CH4) and nitrous oxide (N2O) are emitted during fuel combustion. In addition, a small amount of 

hydro-fluorocarbon (HFC) emissions are included in the Transportation sector. These emissions result from the use of mobile air 

conditioners and refrigerated transport. 

A great deal of waste that we generate, such as plastics, does not get degraded and remains in the environment for many years, 

causing damage. Figure 1 showed the CO2 increase during the time period. 
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Source: National Oceanic and Atmospheric Administration (NOAA) 

Fig. 1: Recent Global Monthly Mean CO2 

II. VISIBLE/PERCEIVABLE IMPACTS OF CLIMATE CHANGE  

The resilience of the ecosystems is likely to be disturbed in the future due to abrupt climatic change which could appear in the 

form of floods, drought, wildfires, ocean acidification etc., inducing further loss of biodiversity and the earth’s latent capacity for 

mitigation and regeneration. The rise in temperature, change in precipitation patterns, sea level rise, melting of snow cover and 

mountain glaciers, coastal erosion and occurrence of health hazards and disaster events are perceived as the visible impacts of 

climate change. 

Impacts of global warming on climate of India: The effect of global warming on the climate of India has led to climate disasters 

as per some experts. India is a disaster prone area, with the statistics of 27 out of 35 states being disaster prone, with foods being 

the most frequent disasters. The process of global warming has led to an increase in the frequency and intensity of these climatic 

disasters (Ministry of Statistics and Programme Implementation, 2010). 

According to surveys, in the year 2007-2008, India ranked the third highest in the world regarding the number of significant 

disasters, with 18 such events in one year, resulting in the death of 1103 people due to these catastrophes. 

The anticipated increase in precipitation, the melting of glaciers and expanding seas have the power to influence the Indian climate 

negatively, with an increase in incidence of floods, hurricanes, and storms. Global warming may also pose a significant threat to 

the food security situation in India. Figure 2, passage of time occurs, the increase in temperature was observed and decreasing in 

rain precipitation was observed. It was due to the changes in climatic conditions. 

According to the Indira Gandhi Institute of Development Research, if the process of global warming continues to increase, 

resulting climatic disasters would cause a decrease in India’s GDP to decline by about 9%, with a decrease by 40% of the production 

of the major crops. A temperature increase of 2°C in India is projected to displace seven million people, with a submersion of the 

major cities of India like Mumbai and Chennai (Figure 3). 

   
Fig. 2: Average temperature and rain precipitation during the years 
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Fig. 3: Drivers of Climate change and water Resource Stress 

III. IMPACT ON WATER RESOURCES 

The vulnerability of the Indian subcontinent to the impact of changing climate is of vital importance because the major impact of 

climate change in this continent would be on the hydrology, affecting water resources and agricultural economy. However, very 

little work has been carried out in India on the impact of climate change on hydrology. The major river systems of the Indian 

subcontinent, namely Brahmaputra, Ganga and Indus which originate in the Himalayas, are expected to be vulnerable to climate 

change because of substantial contribution from snow and glaciers into these river systems. It is understood that the global warming 

and its impact on the hydro logical cycle and the nature of hydrological events would pose an additional threat to the Himalayan 

region. Basically, the climate change direct emphasis on floods and droughts disasters. Additional effects of global climate change 

that have important implications for water resources include increased evaporation rates, a higher proportion of precipitation 

received as rain, rather than snow, earlier and shorter runoff seasons, increased water temperatures, and decreased water quality in 

both inland and coastal areas. Increased evaporation rates are expected to reduce water supplies in many regions. The greatest 

deficits are expected to occur in the summer, leading to decreased soil moisture levels and more frequent and severe agricultural 

drought. More frequent and severe droughts arising from climate change will have serious management implications for water 

resource users (Ministry of Earth Science, 2015). 

Climate change is expected to affect water quality in both inland and coastal areas. Specifically, precipitation is expected to 

occur more frequently via high-intensity rainfall events, causing increased runoff and erosion. More sediments and chemical runoff 

will therefore be transported into streams and groundwater systems, impairing water quality. Water quality may be further impaired 

if decreases in water supply cause nutrients and contaminants to become more concentrated.  

Rising air and water temperatures will also impact water quality by increasing primary production, organic matter 

decomposition, and nutrient cycling rates in lakes and streams, resulting in lower dissolved oxygen levels. Lakes and wetlands 

associated with return flows from irrigated agriculture are of particular concern. This suite of water quality effects will increase 

the number of water bodies in violation of today’s water quality standards, worsen the quality of water bodies that are currently in 

violation, and ultimately increase the cost of meeting current water quality goals for both consumptive and environmental purposes. 

Rising sea levels could also reduce water quality and availability in coastal areas. Recent projections of sea-level rise by the end 

of the 21st century range from 19 to 58 cm.  

A more dramatic increase in sea-level, on the order of meters rather than centimetres, is possible, but most scientists consider it 

a low probability risk. For example, complete melting of the Greenland Ice Sheet or West Antarctic Ice Sheet would trigger such 

a large rise. Rising sea levels could affect groundwater quality directly via saltwater intrusion. Radical changes to the freshwater 

hydrology of coastal areas, caused by saltwater intrusion, would threaten many coastal regions’ freshwater supplies. Rising sea 

levels could also affect water availability in coastal areas indirectly by causing water tables in groundwater aquifers to rise, which 

could increase surface runoff at the expense of aquifer recharge. Water shortages will cause the price of water to rise, through 

monthly water bills or one-time connection fees for new homes and businesses. A sufficiently large price increase could affect the 

extent and pattern of urban growth throughout the United States. Costly water supply projects, such as desalination plants, 

pipelines, and dams will also become more economically attractive (Green Circle guide).   

One final and important effect of the water resource impacts discussed above is the potential for more frequent and intense 

interstate and international water allocation conflicts. Water markets have the potential to prevent or diffuse such conflicts; 

however, the assignment of water rights to establish the market can create more conflict than it diffuses. 
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IV. COPING WITH CHANGING WATER RESOURCES 

Although subject to uncertainty, forecasts of climatic change offer a glimpse into possible future water resource impacts and 

challenges. Predicted impacts vary by region, but include increased temperatures and evaporation rates; higher proportions of 

winter precipitation arriving as rain, not snow; earlier and more severe summer drought, and decreased water quality. Water 

shortages, which currently result in substantial economic losses, will be more common in many regions because of these impacts. 

Such economic losses, which occur across a range of sectors, from agriculture to energy and recreation, have profound effects on 

local communities. More frequent shortages imply increased costs to society, although adaptation by water users will mitigate 

some portion of these costs. Water resource users can reduce the negative effects of water shortages through a number of strategies. 

These include revising water storage and release programs for reservoirs, adopting crops and cropping practices that are robust 

over a wider spectrum of water availability, expanding and adjusting crop insurance programs (such as the Multi-Peril Crop 

Insurance program’s Prevented Planting Provision), adjusting water prices to encourage conservation and the expansion of water 

supply infrastructure, and supporting water transfer opportunities (India Meteorological Department; IMD, 2015). 

 Mitigation Measures: 

Effective greenhouse gas (GHG) mitigation measures to stabilise global temperature change to no more than 2°C above pre-

industrial temperatures would also substantially reduce air pollutant emissions, recent research predicts. A variety of mitigation 

options are available, including switching from fossil fuels to renewable sources of energy. To achieve the necessary GHG emission 

reductions, one key option is to impose carbon taxes. However, these would need to be high to help achieve this target (Climate 

change mitigation measures and water, 2015). 

Sector-specific Mitigation Measures: 

1) Carbon dioxide capture and storage (CCS) 

2) Bio-energy crops  

3) Biomass electricity  

4) Hydropower  

5) Geothermal energy 

6) Energy use in buildings  

7) Land-use change and management  

8) Cropland management (water)  

9) Cropland management  

10) Afforestation or reforestation  

11) Avoided/reduced deforestation  

12) Solid waste management; wastewater treatment  

13) Unconventional oil 

Effects of water management policies and measures on GHG emissions and mitigation 

1) Hydro dams  

2) Irrigation  

3) Residue return  

4) Drainage of cropland  

5) Wastewater treatment 

6) Desalinisation  

7) Geothermal energy 

 Steps to Control the Change of Climate: 

Recently, harsh situation is knocking our door so; to save the earth from warming condition for serve a better future a forward step 

is necessary.  Some revolution such as plantation, awareness in society, adaptation of green environment, energy efficient nature 

by choose renewable power, food safety, reduce-reuse-recycle concepts and switch to eco-friendly bio sources. Another important 

forwarding step is digitalization of data to save paper for increasing greenery. 

V. CONCLUSION 

 “Ati Sarvatra Varjayet” 

This shloka is really emphasising the importance of limiting the desires which really reflecting our surrounding. To achieve this 

approach The Stockholm Conference in the year 1972 was the first international recognition and manifestation of the urgency to 

address climate change as it affects both the developed and developing countries. The Stockholm conference recognized the 

concept of ‘Sustainable Development’ and the impact of development and industrialization on the environmental quality of a 

nation. This conference led to the formation of the United Nations Environment Programme (UNEP). Furthermore, the 

Intergovernmental Panel on Climate Change (IPCC) is being studied multidimensional impact of climate change on life in annual 
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meetings of the Conference of Parties to the UN Framework Convention on Climate Change (UNFCCC) adopted at Rio de Janeiro 

in 1992. The year 2012 marked the 20th anniversary of the Rio Conference and extensive discussions have been held at the Rio+20 

Conference on the progress made in the mitigation of climate change as well as adaptation to the consequences of climate change, 

such as increases in mean temperatures, adverse changes in precipitation, sea level rise and concerns about the occurrence of 

extreme climatic events like drought, floods and coastal storms. The findings of such studies would be very much useful for 

evolving the adaptation strategies in order to combat the future challenges in water sector due to climate change particularly in 

dealing with the disaster management related to water in most effective manner. 
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