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INTRODUCTION 

Climate change as a global phenomenon impacts on all sectors of human activities globally and requires fresh 

investment pathways. Currently the situation demands continuous investment on research, documentation and 

dissemination of knowledge on climate change impact levels, trends, and adaptation and mitigation measures. This 

task has been spearheaded by national and international institutions with varying magnitude of commitments and 

expertise. The Paris Agreement aims at keeping the rise in global temperatures well below 2°C before pre-industrial 

level, which will set the world towards a low carbon, emission resilient and sustainable future, while the Sustainable 

Development Goals that replace the Millennium Development Goals, set the development agenda for the next fifteen 

years. Further, developing countries including India bear the burnt of climate change due to innumerable reasons and 

lack of expertise in adapting mitigating mechanisms. When the South Asian countries are in the grip of climate change, 

it would be appropriate to deliberate on hosts of issues such as climate change reality, causes and consequences, 

adaptation and mitigation and cross cutting issues. Answering these questions will require reorientation toward new 

research that better allows science and society to address the needs of decision-makers and citizens at global, regional, 

national, and local scales. The two fold challenges faced by global community (i) develop strategies to respond to 

ongoing global change while meeting development goals and (ii) deepen knowledge of the functioning of the Earth 

system and its critical thresholds. Promoting sustainable development requires research on a wide range of social, 

economic, cultural, institutional, and environmental. 

United Nations is establishing its post-2015 development agenda, including the adoption of Sustainable Development 

Goals (SDGs): a set of action-oriented, aspiration, and universally applicable goals that reaffirm our commitment to 

the global community. This international conference organized by P.G. Department of Geography and Botany, 

Gangadhar Meher University in collaboration with Odisha Open University bring together representatives from 

academia, scientific bodies and agencies from South Asian countries for establishing a forum for dialogue, enhance 

awareness, and mobilize commitment and actions. The main aim is to stimulate climate science research among young 

students, practitioners, civil societies and policy maker with long term goal of mainstreaming climate change and 

environmental protection concerns into sustainable development policies, strategies, and practices in Odisha. 

SCIENTIFIC GROUNDING AND OPEN RESEARCH THEMES 

The open research themes of the conference is as follow:  

 

1. STATE OF KNOWLEDGE ON CLIMATE CHANGE: WHAT’S KNOWN, WHAT’S VERY 

LIKELY, WHAT’S NOT CERTAIN? 

There are many uncertainties associated with science of climate change discourses. The data clearly indicates global 

warming is happening and is human caused. At this time in the natural cycle Earth should be slightly cooling on trend, 

leading into what would have been the next ice age. Instead Earth is warming. This does not imply that scientist don’t 

have confidence in many aspect of climate science. Some aspects of climate science are known with virtual certainty 

because they are based on well known physical law and documented trends. Important scientific question remain 

unanswered about how much warming will occur, how fast it will occur and how warming will affect rest of climate 

systems. Papers under this theme that cover in answering these scientific questions will highlight discourses about 

global warming vs global cooling myth. 
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2. POTENTIAL CONSEQUENCES, RISKS, AND UNCERTAINTIES OF CLIMATE CHANGE 

This theme focuses on gathering and using evidence on the potential consequences and risks associated with climate 

change. It covers compilation of data on climate impacts and vulnerability; modelling and monitoring of impacts such 

as extreme weather (droughts, cyclonic storms, floods and heat waves) and sea level changes ; assessing climate risks 

to society; and exploring the best way to use this knowledge to protect the public and inform policymakers, including 

addressing the needs of specific sectors and stakeholders.  

 

3. RESPONDING TO CLIMATE CHANGE CHALLENGES 

This theme addresses mitigation and adaptation options, highlighting scientific and technological breakthroughs and 

discussing barriers, trade-offs, co-benefits, risks and feedbacks. It explores local and regional responses, and discusses 

pathways for integration across sectors and stakeholders. Further, this theme will present tools and guidance for 

planning, monitoring and assessing adaptation options, including accounting for co-benefits, as well as case studies 

and evaluations of real-life adaptation projects.  

 

4. INTERFACE BETWEEN CLIMATE CHANGE IMPACT AND UN SUSTAINABLE 

DEVELOPMENT GOALS 

This covers the way in which we can address the risks and uncertainties of climate change by building societies, 

ecosystems and infrastructure that are resilient to environmental and socio-economic change. It includes risk and 

uncertainty assessment, scenario development and planning, participatory modelling, and developing transformative 

adaptation pathways that can cope with a wide range of future conditions. Climate change adaptation and mitigation 

are addressed directly in the 2030 Agenda for Sustainable Development under SDG 13 (Climate Action) but also have 

strong links to the other SDGs: poverty, hunger, health, education, gender, water, energy, economy, infrastructure, 

inequality, cities, consumption, ecosystems, peace, justice and partnerships.  

5. COLLECTIVE ACTION AND TRANSFORMATIVE SOLUTIONS 

This theme will explores transformative solutions to climate change from a cross-sectoral perspective in order to reach 

integrated solutions especially through collaboration. Ecosystems play a vital role in offering cost-effective adaptation 

solutions with multiple benefits for biodiversity, health and wellbeing, and possible mitigation co-benefits. Well-

managed and healthy ecosystems can provide flood and erosion protection, urban cooling and clean air and water, as 

well as storing carbon and thus helping to reduce climate change impacts. This theme will address these options, 

covering the topics of green infrastructure, ecosystem services and nature-based solutions, including mechanisms to 

encourage them such as payment for ecosystem services or result-based payments. Further, it will also provide a venue 

for work that focuses on the way in which adaptation can address climate impacts on human health and wellbeing, 

with a view to increasing resilience to disasters, and advancing our understanding of temperature-related death and 

illness, air quality impacts, impacts of extreme events on human (and animal) health, vector-borne diseases, water-

related illnesses, nutrition, mental health and populations of concern. 
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EMINENT SPEAKER 

 

CARBON EMISSION BY THERMAL POWER PLANTS AND CARBON 

SEQUESTRATION BY FOREST COVER: A CASE STUDY OF ODISHA 

                                  

By   Professor M. C. Dash 

Formerly Professor in Life Sciences, VC, Sambalpur University and Chairman 

State Pollution Control Board, Odisha. 

 

 

Introduction 

 
Climate change due to global warming is a serious global environmental issues. ’the matter has been discussed in 

many for a, organized by United Nations Organization and the most important one is the Paris conference held in 

December, 2016.Considering the requirements of different nations and the scientific findings, the consensus was to 

adopt mitigation measures so that the average atmospheric temperature increase is restricted to less than 2°C, 

preferably less than 1.5°C by 2030 AD. Answer to counter climate change may be found by changing the energy 

requirement from fossil fuels to renewable energy such as solar, wind, hydrogen, biomass gasification etc, and by 

increasing the Carbon sequestration potential.UNEP,2007). 

Electricity sector in India had an installed capacity of  2,53,389 MW(59% thermal-~149500MW) by the end of 

August,2014.With 4.8% global share in electricity generation, India became the world's third largest producer of 

electricity in the year 2013. Renewable Power Plants (wind, solar, biomass gasification etc) constitute 12.45% of total 

installed Capacity only (Figure 1). 

 

 

Figure 1. Sources of Electricity in India (Google search”WWW.Wikipedia) 
 

Sources of Electricity in India (Figure 1) 

http://en.wikipedia.org/wiki/File:Sources_of_electricity_by_InstalledCapacity_2013.png


 

 

 

 
Page 4 

 
  

As per the data in the diagram, 59% of the total energy in India comes from coal, 17% from major hydropower, natural 

gas 9%, nuclear power 2%, 12 % from the renewable source. The breakup of 12% Renewable Energy source is: small 

hydro (3804 MW), wind power (21136 MW), solar power (2132 MW), biomass power/co-generation (4014 MW), 

waste-to-power (107 MW). It is clear that coal is the main source of energy in India. The planned additional thermal 

power generation capacity excluding renewable power during the remaining period of the 12th plan period (up to 

March, 2017) is 90,925 MW (Central Electricity Authority, Ministry of Power of Government of India. June 2014).  

Thus by march, 2017, electricity generation amounts to about 3, 44,314(2, 53,389 MW plus 90,925 MW), of which 2, 

40,425MW (69.82%) from fossil fuel based thermal power. The International Energy Agency estimates India will add 

between 600 Giga Watts (GW) to 1,200 GW of additional new power generation capacity before 2050  (Uwe Remme 

et al. (February 2011) International Energy Agency France; OECD).The technologies and fuel sources may make 

significant impact to India’s resource usage and environmental issues (Centre for Energy-Environment Resources 

Development, Thailand. January 2009). 

Green House Gas and Pollution Load in the atmosphere due to Thermal Power 

The basis of estimations of Green House Gas (CO2) emissions from thermal energy sector is given in Table 1. 

One estimate (Dash, 2010, Paribesh Samachar, 2010) shows that the pollution load from 1 MW Indian coal based 

thermal power generation amounts to: 

~19 tons of CO2/day/ MW 

>136 kg of SO2/ day/MW 

>7 tons of fly ash/ day/MW 

>60 Kg of Particulate matter/ day/ MW 

________________________________________________________________________ 

(i). Energy sector: Thermal Power:  

Thermal power plants convert energy rich fossil fuels such as coal, natural gas, petroleum products, and biomass such 

as agricultural waste, domestic trash/waste, etc. into electricity.. India's electricity sector consumes about 72% of the 

coal produced in the country. The high ash content in coal affects the thermal power plant’s emissions in India. 

Therefore, India's Ministry of Environment & Forests has mandated the use of beneficiated coals whose ash content 

has been reduced from about 45% to 34% (or lower) in power plants in urban, ecologically sensitive areas. Coal 

benefaction industry has rapidly grown in India; with current capacity exceeding 90 million tons. Coal beneficiation 

creates water pollution unless scientifically managed. 

One MW generates about 19 tonnes of CO2 per day. Hence 1000 MW generates about 6.935 million tonnes of 

CO2/year.  

India generates 2, 40,425MW (2017, March) thermal power annually & GHG (CO2) generation is about 

1667.55million tonnes. Odisha is generating ~ 16,556 MW thermal power from various sources (Table 2).The coal 

ash production is about 28.5831 million tonnes and its disposal is a big problem. The estimated GHG emission from 

thermal power plants is ~115 million tonnes, which is ~ 7% of India’s emissions from this sector.  

Zone wise Angul-Talcher and Denkanal generates 53%, Sambalpur-Jharsuguda & Rourkela region generates about 

35% and coastal districts generate about 10.5% of the total thermal power. Accordingly, Angul-Talcher and Denkanal 

region emits about 61 million tonnes of GHG per year, Sambalpur-Jharsuguda and Rourkela region generate about 40 

million tonnes of GHG, and the coastal districts generate about 12 million tonnes of GHG from thermal sector.  

http://en.wikipedia.org/wiki/Renewable_energy
http://en.wikipedia.org/wiki/International_Energy_Agency
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Besides, GHG emissions from other industry (Steel, Sponge Iron, Ferro-Chrome, Aluminum smelter, etc and 

Transport of all forms, truck, Bus, Car, Auto, two wheelers, Aeroplane, Vessels use fossil fuels as energy source. The 

GHG emission from these sources is not less than 500 million tonnes per year (Dash, 2010)   

Sink potential from forest source  

Forest vegetation acts as sink to GHG and Table 3 gives the forest and tree cover in India. 

 

Table: 3.   Forest and tree cover of India (FSI,2009) 

______________________________________________________________________ 
Class               Area (million ha) % of Geographical (G. A.)  

______________________________________________________________________   

VDF (very dense)        8.35      2.54     Note: 55.51 million ha lies<1000m,. 

MDF (medium dense) 31.90    9.71      11.67 m.ha <1000 to   3000m and 1.91 m.ha  

OF (open)                   28.84     8.77      <3000m altitude. 

Total Forest Cover     69.09    21.02 

Tree Cover                 09.28    02.82 

(Tree patches<1 ha With canopy 

Density >10%) 

Total Forest and         78.37    23.84 

Tree Cover 

Non-forest: Scrub       04.15     01.26 

Non-forest                 255.49    77.72 

Total G.A.                  328.73   100 

______________________________________________________________________ 

 
Odisha has 155,707 km2 geographical areas which constitutes 4.74% area of the country. The recorded forest area of 

the state is 58,136km2 (37.33% of the geographic area) but the forest cover in the state based on satellite data 

interpretation is 48,855 km2 (48, 855, 00ha),(31.38% of the geographic area)(Dash ed.,2006). In terms of forest 

canopy density classes, Orissa has 7,073 km2 very dense forest, 21,394 km2 moderately dense forest and 20,388 km2 

open forest (FSI, 2009).  

Out of 30 districts, only 12 districts of Orissa have forests cover exceeding the National target of 33% forest cover for 

each district. Another 4 districts have forest cover exceeding 23.8% but less than 33% and 14 districts have forest 

cover less than 23.8%.Some districts such as Bhadrak, Jagatsinghpur and Puri have forest cover of less than 5% and 

districts such as Baleswar, Kendrapara and Jajpur have forest cover less than 10% of the geographical area of the 

district. These are important districts from industrial development point of view. The GHG sink potential is negligible 

in these districts. GHG absorption may be about 150 million tonnes by the forests of Odisha. Thus there is a wide gap 

between GHG emission and GHG absorption leading to atmosphere warming. 

 

CONCLUSION 

 
Deforestation is one of the largest contributors to climate change. The Amazon forest released 20 billion tonnes of 

moisture every day, helping to water crops around the world. Healthy rainforests absorb about 10% of man’s carbon 

emissions every year. Deforestation releases more CO2 than all the transport. Saving the forested, especially 

rainforests will be an essential first step. Five million hectares of tropical forests are lost every year larger than the 

size of England. The situation in India for forest conservation is improving; a very positive situation (FSI, 

2009).However the situation in all states is not the same. Constant effort to conserve forests and to create public 

awareness is required. Planting trees and increasing tree and forest cover is key to increase sink area. Arresting climate 

change will require transforming the global economy from a high carbon to low carbon energy base.  

High carbon base include coal and petroleum. Low carbon base is corn oil, Jatropha oil, Biomass gasification. No 

carbon base is solar, wind, hydroelectricity, hydrogen and nuclear. For sustainable development and to prevent climate 
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change, switching over to eco-friendly energy source on a large scale is urgently required to address the situation. 

Generation of energy from the alternative energy source should get top priority. There should be rider on consumerism 

if we want to leave some resources for the future generations and make the earth habitable for them.  

Regulatory measures 

Carbon dioxide, a green house gas is not considered as a pollutant in India and in most of the countries. It should be 

considered as a pollutant if the emission concentration is very high than its natural range of occurrence in the 

atmosphere. Environmental Protection Agency (EPA) in USA has declared carbon dioxide as a pollutant and has 

brought it under environmental regulatory provisions (Raha and Mishra, 2009). The mean estimates of GHG 

neutralization potential of the forests in Odisha is about 150 million tonnes. 

Unless effective steps are taken to neutralize the GHG, the situation in future will be dangerous. There is need to 

implement intensive and extensive plantations, other avenues of GHG emission reduction and neutralization. The 

state’s policy of concentrating of thermal power plants in Angul-Denkanal area and Jharsuguda- IB valley area require 

immediate review. 

Fresh water availability is another important aspect. There will be emission of huge amount of other pollutants and 

huge generation of fly ash in these districts. About 26 million tonnes of fly ash is generated per year in Odisha. As per 

official record about 59 % is utilised in low land filling, road construction and brick preparation (SPCB, Odisha,2017). 

Change over to renewable energy source should be planned for a long term basis in accordance with the international 

and national policy. 
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Potential consequences, risk and uncertainties of Climate Change  

By Dr. S.C. Sahu, Director  

Meteorological Centre, Bhubaneswar 

 

 

INTRODUCTION: 

 Climate change has been realised during 1840s when indisputable evidence of former ice ages was obtained. 

The climate has altered sufficiently in many parts of the world even within the last few decades which will affect the 

possibilities for agriculture and settlement. Reliable weather records have been kept only during the last hundred years 

or so, but proxy indicators of past conditions from tree rings, pollen in bog and lake sediments, ice core records of 
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physical and chemical parameters, and ocean foraminifera in sediments provide a wealth of paleo-climatic data. The 

standard interval adopted by the World Meteorological Organization for climatic statistics is thirty years: 1901–30, 

1931–60, 1961-1990, 1971-2000, 1981-2010 for example. However, for historical records and proxy indicators of 

climate, longer, arbitrary time intervals may be necessary to calculate average values. Tree rings and ice cores can 

give seasonal/annual records, while peat bog and ocean sediments may provide records with only 100- to 1,000-year 

time resolution. Hence, short-term changes and the true rates of change may, or may not, be identifiable.  

The present climatic state is usually described in terms of an average value (arithmetic mean, or the median value in 

a frequency distribution), a measure of variation about the mean (the standard deviation, or interquartile range), the 

extreme values, and often the shape of the frequency distribution. A change in climate can occur in several different 

ways, for example, there may be a shift in the mean level, or a gradual trend in the mean values. The variability may 

be periodic, quasi-periodic or non-periodic, or alternatively it may show a progressive trend. First, it is important to 

determine whether such changes are real or whether they are an artefact of changes in instrumentation, observational 

practices, station location, or the surroundings of the instrumental site, or due to errors in the transcribed data. Even 

when changes are real, it may be difficult to ascribe them to unique causes because of the complexity of the climate 

system. Natural variability operates over a wide range of time scales, and superimposed on these natural variations in 

climate are the effects of human activities.  

CAUSES 

One of the most important topics in Meteorology and Climatology is global warming. Global warming is the theory 

that states when greenhouse gases are added to the earth’s atmosphere, the result will be for increased average global 

temperature. The factors responsible for climate change are called Climate forcing. The variations in solar radiation, 

deviations in the earth’s orbit, mountain building & continental drift and changes in greenhouse gases concentrations 

are included in climate forcing. There are a variety of climate change feed backs such as positive feedback and negative 

feedback which can amplify or diminish the initial forcing. Some parts of the climate system, such as the oceans and 

ice caps, respond slowly in reaction to climate forcing because of their large mass. Therefore, the climate system can 

take centuries or longer to fully respond to new external forcing.  The main greenhouse gas that is of concern is Carbon 

Dioxide. Moreover, among greenhouse gases, methane is up to 20 times more effective in trapping heat in the 

atmosphere than carbon dioxide. It is created from a variety of natural and human-influenced sources which include 

landfills, natural gas, and petroleum sources. The scientists calculated the animals would have collectively produced 

more than 520 million tonnes of methane a year-more than all today’s modern sources put together. Dinosaurs may 

have partly responsible for causing climate change as they emitted the potent global warming gas, methane. It is 

believed that the giant animals spent 150 years emitting methane. In fact, large plant-eating sourwoods would have 

been the main culprits due to the huge amounts of greens they consumed and after breaking down in the animal’s 

stomach it would have produced thousands of litres of the greenhouse gas compared with a modern cow which only 

produces 200 litres of methane daily, according to the scientists. The climate change was so catastrophic that it caused 

the dinosaur’s eventual demise. There are some reasons which increase the global temperature mainly due to 

deforestation and forest fires. The replacing of trees and vegetation with pavement also contributes to warmer surface 

temperature. The total increase in terms of tons of carbon was 564 million, which according to the Chicago Sun Times 

article is higher than the individual emissions of all but three countries across the globe. Those three countries are 

China, India and the U.S. According to the U.S. Department of Energy, from 2009 to 2010 there was a whopping 6% 

increase in carbon released into the atmosphere globally. It is the highest percentage of increase since available record 

of 1751. It is due to burning of fossil fuels. The state level carbon emission in India is given below:  

 

 

 

http://www.suntimes.com/news/nation/8595554-418/dept-of-energy-calculates-big-jump-in-global-warming-gasses.html
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Table 1State-level CO2 Emissions: 2000  

 

 

Sl.No.  State  Aggregate Per Capita 

  metric tons of carbon 

1  Janmu and Kashmir  696.5  0.07  

2  HP  659.1  0.11  

3  Punjab  10845.7  0.45  

4  Haryana  5460.5  0.26  

5  Uttar Pradesh  44268.3  0.27  

6  Rajasthan  8929.3  0.16  

7  Delhi  6033.8  0.44  

8  Bihar  9012  0.11  

9  Orissa  16172.3  0.44  

10  West Bengal  23363.7  0.29  

11  Assam  1097  0.04  

12  Gujarat  18461.5  037  

13  Maharashtra  35595.4  0.37  

14  Goa  652.2  0.44  

15  Madhya Pradesh  39729.4  0.66  

16  Andhra Pradesh  30126  0.40  

17  Karnataka  9059.6  0.17  

18  Kerala  3034.2  0.10  

19  Tamil Nadu  17584.9  0.28  

20  Others  43712.6  0.62  

Effects of Climate Change or global warming: 

The average state of the climate system is controlled by a combination of forcing external to the system (solar 

variability, astronomical effects, tectonic processes and volcanic eruptions), internal radioactive forcing (atmospheric 

composition, cloud cover), anthropogenically induced changes (in atmospheric composition, surface land cover) and 

feedback effects (such as changes in atmospheric water vapour content or cloudiness caused by global temperature 

changes).It is useful to try and assess the magnitude of such effects, globally and regionally, and the time scales over 

which they operate.  

The impacts of global warming on climate will be significant. As temperature warms, more moisture can be evaporated 

into the air. Semi-arid areas are becoming deserts because of increase in temperature which in turn evaporates critical 

moisture that is needed for the land. Dry climates are becoming drier and wet climates are becoming wetter. With 

more moisture evaporating into the air , where it does rain, the rain is more intense. This creates extreme flooding in 

areas where the moisture advection into and rains out. Extreme weathers are experienced due to climate change- 994 

mm rainfall on 27th July,2015 at Mumbai, cloud burst in Leh on 5th August,2010, cloud burst in Jammu on 19th 

August,2012, heavy rainfall 350 mm in 12 hours at Laikera in Odisha on 15th August,2012 and also heavy rainfall 220 

mm in hours recorded at Jharsuguda on 15th August,2012.  

 Climate change may cause the collapse of Indus valley civilization around 4000 years ago. The study, combining the 

latest archaeological data along with state-of-the-art geosciences technologies, suggested that decline in monsoon 

rains led to weakened river dynamics and played a critical role both in the development and the fall of the Harappan 

culture which relied on river floods to fuel their agricultural surpluses. 
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The global average temperature for May, 2012 is the 2nd hottest ever since 1880 as compared to the hot experienced 

in May, 2010. Country experienced significantly above normal temperatures during January and February of the year 

2016 (monthly anomalies of 1.530C & 2.00 C respectively from 1961-90 normal). The year 2016 was the third warmest 

year ever recorded since 1901. The heat wave days are increased as compared to 1998. Highest ever temperature 

recorded at Bhubaneswar is 46.5 degree Celsius on 5th June, 2012.  Severe heat wave condition continuously for 22 

days with effect from 7th April,2016 was experienced over Odisha and human casualty were very minimum as 

compared to 1998 due to precautionary measures taken by Government and NGOs.  

US National Climatic Data Centre has said that such a hot May (May-2012) was never recorded in the Northern 

Hemisphere. It is believed that these extreme weather phenomena are along predicted lines of rise in global 

temperatures. But the misery of rising heat is being felt worldwide with normal weather systems in disarray. The 

March-May period for the US has been the hottest ever. Brazil is in the midst of its worst drought in five decades with 

more than 1,000 towns suffering. Heavy downpours and freak hail has hit China and flash floods have ravaged crops 

in Ethiopia. 

For India, the North-western region of India has suffered a rainfall deficit worse than the rest of India. Moreover, the 

looming possibility of El Nino dulling the monsoon rains in August-September only means things could get worse. 

There is half a chance that the El Nino phenomenon will pick up intensity and hit the tail of the monsoon. Thirteen of 

the 20 times El Nino has been recorded, it has dimmed the intensity of the monsoon causing widespread drought.  

Due to climate change, natural disasters are in increasing trend. Disaster is referred as any sudden, unexpected or 

extraordinary misfortune regardless of whether it occurs to an individual, a family or other small groups, a community, 

a region, a nation or the entire world. Natural disasters affect countries large and small, rich or poor, whatever their 

political persuasion. The toll exacted by natural calamities each year drains the human and economic resources of 

every nation and stands as one of the formidable barriers of national, regional and world development. It is well known 

fact that natural disasters are acts of God but losses due to them are acts of man. Lot of human suffering and misery 

from a large number of natural disasters can be mitigated by taking timely actions, preventing mechanisms and 

undertaking capital works of long and medium terms. The social and economic losses of disasters are very high and 

often immeasurable. The poor and the marginalized like the small and landless farmers and the agricultural labourers 

are the most sufferers by this. Due to climate change, frequency and intensity of natural disasters are now very much 

concerned now a days by the general public. We have to analyse in the context of Orissa for different type of natural 

disasters. 

 Moreover, the devastating toll of natural disasters is rising each year, in spite of our increased 

understanding of hazards and how to mitigate them. Five factors contribute to this growing potential for disaster. 

1. Rise of world population and concentrate in large cities and other areas of high risk, such as flood plains, 

coasts, landslide-prone slopes and seismic zones which tend to magnify the impact of a hazard when it occurs. 

2. Increased capital development has accompanied population growth. This translates into more structures of 

greater value- that is more to lose when a hazard strikes. 

3. We human beings actually contribute to the severity of many hazards by altering our natural environment. 

4. Our increasing vulnerability is the great number of hazardous dwellings and public buildings in use today. 

Though our knowledge to design structures to resist hazards has improved but most new structures do not 

incorporate this knowledge. That is, the number of older structures remains high and the job of raising them 

all to an ideal standard of safety is daunting. 

5. Disasters today are shared events with repercussions far outside the immediately stricken area. This rising 

global risk will fall with greatest impact on the developing nations where the overwhelming majority of 

hazard-related fatalities already occur and economic losses- proportionally speaking are highest. 

 

Hazards in Odisha: 

Odisha is located in the Eastern coast roughly between Lat. 17049′ N and 22036′ N and Long. 81036′ E and 87018′ E. 

Odisha is one of the most disastrous prone states in India as well as also in the world. In view of its tropical location 
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and the long coast line, Odisha is vulnerable to major natural hazards like Cyclones, floods, heat waves, cold waves 

and droughts. Besides these, some parts of Odisha also fall under seismic zone III. Due to increase in extreme events, 

now time has come to predict the extreme weather just before 3 hours of it occurrence for saving the life of human 

beings and animals. Keeping in view that, IMD has developed now casting system in India including Odisha. To 

achieve the goal, 55 Doppler Weather Radar (DWR) networks are being established in India and four such systems at 

Balasore, Gopalpur, Sambalpur and Paradeep will be installed in Odisha during next 2 to 3 years.   

Due to global warming, there is decline in monsoon rain in Odisha especially for last 4 to 5 years and rainfall is also 

not uniform in the whole monsoon season. So, both drought and flood are experienced in the monsoon season as in 

case of 2010 and 2011 monsoon rain. Untimely excess rain is caused due to climate change and which is responsible 

for the damage of crops in Odisha.   

 

India with its long coastline is vulnerable to the impacts of tropical cyclones that develop in North Indian Ocean (Bay 

of Bengal and the Arabian Sea). Four tropical cyclones-Phailin, Helen, Lehar & madi formed in Bay of Bengal during 

post-monsoon cyclone season 2013. These systems are classified as depressions, deep depressions, cyclonic storms, 

severe cyclonic storms, very severe cyclonic storms and super cyclonic storm.  

A cyclonic storm is a rotational low pressure system which forms over warm ocean surface in tropics and is a vast 

violent whirl 150 to 800 Km across 10 to 17 Km high, spiralling around a centre in anticlockwise direction in Northern 

Hemisphere and progressing along the surface of the sea at a rate of 300 to 500 Km a day. In a low pressure system 

when the central pressure falls by 5 to 6 hPa from the surrounding and wind speed reaches 34 Knots we call it a 

cyclonic storm. Tropical cyclones are macro scale systems with meso-scale impact. Since the extent of the core of the 

cyclone hardly  

exceeds 100Km, the major impacts are generally localized. 

The storm surges, strong winds and flooding due to torrential rains associated with cyclones are the major causes of 

destruction and damage. Cyclone Warning Centre (CWC) Bhubaneswar is responsible for the Odisha Coast in the 

East Coast of Bay of Bengal. People of Odisha especially coastal districts of Jagatsinghpur and Kendrapara have not 

yet forgotten the tragedy of 1999 super cyclone which took the life of about 10000 people and 3,70,297 cattle heads 

besides damaging crops about 16,17,000 hectares. 

Odisha is a flood prone state and predominantly a flat deltaic and river-irrigated land. The whole Odisha is criss-

crossed by seven rivers the Mahanadi, the Subarnarekha, the Budhabalang, the Brahmani, the Baitarani, the 

Bansadhara and the Rusikulya with their tributaries which ripped the state. Rainfall is abundant from June to 

September and occasionally tropical cyclone strikes the coastal area, bringing the torrential rainfall. Odisha faces flood 

every year during monsoon. Unprecedented floods in 2008 and 2011 in Mahanadi will tell about the devastating 

phenomena in Odisha. While normal monsoon floods are beneficial for the state, severe one damages agriculture, 

infrastructure and also human lives. The short range forecasts are useful in deciding an early release of water in a 

phased and regulated manner so as to avoid sudden floods and consequent misery. There should be regular dialogue 

between the reservoir manager on the one hand and the operational meteorologists and hydrologists on the other, 

before appropriate management decisions are taken. 

Heat wave is a recurring phenomenon in Odisha. The last couple of decades have seen several of the hottest years on 

record. Global warming plus local warming are contributors. As places urbanize, they heat up (urban heat island). 

Temperature sensors in an urbanizing area will warm more than they otherwise would. Add to this global warming 

and it is no surprise that the hottest years in history have occurred recently. As compared to other years, heat wave in 

2012 is extreme in Odisha. Both coastal and interior districts experienced unprecedented continuously 32 day’s heat 

wave in Odisha which affected the normal life of human beings as well as domestic animals. All time record 

temperature 46.7 degree Celsius is observed at Bhubaneswar on 5th June, 2012. Analysis of heat wave over Odisha 

from 1998 to 2016 is given below: 
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(A)  

 

 

(B)Temperature trend at Bhubaneswar 
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Fig-2 

 

 

 

 

                   Fig-3       Fig-4 

 

 

Fig-1 & Fig-2 represent the yearly deviation of mean maximum temperature and minimum temperature from the 

normal values respectively during the period 1969 to 2008 at Bhubaneswar. It shows that the inter-annual variations 

of the yearly means of the temperatures are very large, so, actual trend is hidden by these inter-annual variations. But 

if we apply Mann-kendall test, we observe in Fig-3 that temperature started increasing from 1996 but the change is 

significant from 2003 . Moreover, locally the change in temperature is observed from 1998 where two curves U(t1) 

and U(t’1) are intersecting. While analysing annual minimum temperature in Fig-4, it shows increasing trend of night 

temperature from 1995 whereas the actual trend observed locally from 1996 where two curves U(t2) & U(t’2) are 

intersecting .  

 

Conclusion: 
 

 In view of the global environmental changes, it is likely that the frequency and impact of disasters will 

increase the world over. The population pressure is causing degradation of environment by interrupting the water flow, 

hydrological cycles, causing either landslide, floods, soil erosion etc. As a welfare state, the Government will have to 
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take the lead in disaster prevention and reduction and mitigating their impact, enhancing the awareness of the coping 

mechanisms among the people and to prevent loss of lives and property. 

 

 The public awareness will have to be also created through the NGOs apart from the local administration. It 

should be the combined effort of the Government at Centre, the State, the District and the Panchayats. NGOs and 

people are to pool their resources, capability and put in their best efforts to face the situation and to mitigate the losses.       
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Forests and Climate Change  

Sanjukta Mudgal, 
Chief Conservator of Forests, Bhopal, Madhya Pradesh 

 

Abstract:   

The forests, covering about one third of earth’s surface, are one of the largest carbon sinks. The 

deforestation and degradation, however, has, over the years led to emission of maximum Greenhouse 

Gases (GHGs), thereby accelerating the climate change processes, impacting the very survival of the 

living planet. Hence, arresting the process of destruction under the umbrella of internationally agreed 

measures is considered vital for keeping Global temperatures below 2 degrees Celsius for this century 

and to limit the temperature increase even further to 1.5 degrees Celsius above pre-industrial levels 

i.e the Climate Change Goal of SDG, 2030. 

Introduction: 

One of the 17 Sustainable Development Goals 2030 (SDG 2030) of United Nations, adopted in September, 2015, 

focuses on the need for an urgent action to combat climate change and its impacts.  Accordingly, the 21st session of 

the United Nations Climate Change Conference, COP21, adopted (December, 2015) the “Paris Agreement”, wherein 

it was decided to keep the global temperature rise for this century well below 2 degrees Celsius and to pursue efforts 

to limit the temperature increase even further to 1.5 degrees Celsius above pre-industrial levels. As the climate change 

is affecting the earth mainly by way of changes in normal weather patterns, rising sea levels and extreme climates, an 

urgent action is needed as the poorest and the most vulnerable are the most affected ones. Affordable solutions are 

available for countries to go for cleaner and more economic measures especially in energy, industry, transport, food, 

agriculture and forestry sectors which can reduce emissions of greenhouse gases (GHGs) and increase adaptation 

efforts to limit global temperature rise to well below 2 degrees, may be even 1.5.   

Climate Change impacts in India:   

In India, the potential impacts of climate change could be in areas like: changes in monsoon patterns;   changes in 

forest types; reduction in agricultural yield etc. It is pertinent to highlight that the deforestation alone is responsible 

for emission of 20% of GHGs.  The predominant role of forests as “carbon sink” could be lost with increase in earth’s 

temperature by 2.5 degrees Celsius above pre-industrial levels, as 50% of a tree’s biomass is only carbon which 

remains stored, unless the tree decays or is burned. The 16 major forest types and 251 subtypes, classified by 
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Champion and Seth based on the climatic and edaphic characters, in India provide habitats to a vast majority of plant 

species, animals and micro-organisms. These forests, varying from alpine pastures in the Himalayas to temperate, sub-

tropical and tropical forests, mangroves of the coastal regions, are home to majority of the world’s terrestrial 

species.  Four out of 34 globally identified hotspots are in India alone harbouring around 11% of the world’s known 

floral species. Needless to mention, the forests are the lungs of the Earth because they play a key role in generating 

air moisture content, generating air flow, and improving general air quality.  The soil filtration system gets improved 

promoting the water quality as well as quantity, slowing of surface run-off and ultimately, helping recharge of 

groundwater reserves. The organic content of the soil is enriched with restoration of forests/trees and they prevent 

erosion and landslides ultimately helping the agriculture. In India, the threat of Global warming is expected to cause 

a large-scale shifting of the forest biomes and may lead to large-scale forest dieback and loss of biodiversity. The 

rehabilitation and conservation of these forests may help expanding habitat ranges for both flora and fauna. Hence, 

the mitigating efforts comprising rehabilitation of forests, afforestation, reforestation etc. could address most of the 

climate change issues, thereby contributing towards achieving all the Sustainable Development Goals, 2030.  

 

National Forest Policy and REDD: 

Notably, India has more than 70 m ha under forest cover with more than 275 million people, directly and indirectly, 

depending on forests for their livelihood. The National Forest Policy, 1988, while keeping ecological security of the 

country as the prime objective, accords priority to the conservation, expansion and improvement in the quality of 

forests. It mandates involvement of local people in the conservation, protection and management of forests which 

carries vast mitigating benefits of climate change. This is not only a cost-effective and efficient process to address the 

climate change issues, but also addresses India’s water security issues, safeguards its rich biodiversity and provides 

livelihood security to millions of forest dwellers. The policy embodies all elements of sustainable forest management 

that has been set globally as UN-REDD Programme i.e United Nations Programme on Reducing Emissions from 

Deforestation and Forest Degradation, 2007 and subsequently, compensated conservation i.e REDD+.   

The REDD is the global initiative to incentivise developing countries to protect, better manage and save their forest 

resources, at the same time contributing to the global action against climate change. The REDD+ goes beyond and 

includes providing  incentives for  conservation, sustainable management of forests and enhancement of forest carbon 

stocks with a view to reduce GHG emissions because the forest degradation in some developing countries has been 

found to be as threatening to the forest ecosystems as deforestation is. The countries that reduce emissions and 

undertake sustainable management of forests are entitled to receive funds and resources as incentives. REDD+ 

conceptualizes flow of positive incentives for demonstrated reduction in deforestation or for enhancing quality and 

expanse of forest cover. It works on the basis of creating a financial value for the carbon stored and enhanced in the 

biomass and soil of standing forests. 

Green India Mission: 

India’s National Action Plan on Climate Change (NAPCC) outlines a number of steps to address the climate change 

related objectives. It lays focus on 8 missions, including the “Green India Mission (GIM)”, which targets afforestation 

in degraded forest lands in order to increase the forest cover of the country. The focus on restoring diverse ecosystems 

services viz. biodiversity, preservation of mangroves, wetlands and critical habitats and preservation of water and 

biomass along with carbon sequestration remains an important benchmark of the GIM. It also lays emphasis on the 

need of integrated cross sectoral approach to be implemented on public as well as private lands with the involvement 

of local communities in the decision making, planning, monitoring and implementation processes. Another objective 

is to increase forest based livelihood income of 3 million forest dwellers living in and around the forests. Hence GIM 

has a holistic view of greening the country in a time frame manner including the improvement of carbon sequestration 

capacity of the forests. The GIM is being implemented by the Ministry of Environment and Forests, Government of 

India with the help of State/Provincial governments.  

Conclusion: 

Although, there has been criticism at the performance of GIM for being under the control of Forest Department, over 

its funding structure, and decision making processes involved but, its implementation with full commitment to achieve 

its financial as well as physical targets is necessary for conservation and enhancement of forest resources and welfare 
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of forest dependent communities. More synergy is required to integrate poverty alleviation programs with forest 

conservation schemes, with focus on climate justice, to avoid further degradation and unsustainable harvest of forests 

and forest produces.  

 

STATE OF KNOWLEDGE ON CLIMATE CHANGE 

Prof. (Emeritus) Dr. Manmohan Mohanti 

Formerly Head of the Deptt. Of Geology, 

Utkal University, Bhubaneswar. 

Mob. : 9438149279 

 

The Earth has warmed due to increasing changes in the chemical composition of the atmosphere which is now quite 

different from the natural atmosphere that existed before the Industrial Revolution (circa 1760). The average 

temperature of the Earth has risen between 0.40C and 0.80C over the last one hundred years. Increased emissions of 

carbon dioxide, methane, nitrous oxides, chloroflurocarbons and other greenhouse gases (GHG) have heat-trapping 

property which trigger atmospheric warming. Burning of fossil fuels, land-use changes, deforestation, changes in 

agricultural practices and other human activities are believed to be the primary causes of “Global-warming” and 

consequent “Climate Change”. Not only GHGs, “aerosols” have a profound influence in warming and cooling of the 

climate system. These aerosols have direct, indirect and semi-direct climate effects. Brighter aerosols like sulphates 

scatter solar radiation and cool the Earth’s atmosphere, while black carbon absorbs visible and near-infrared radiation 

causing warming of the atmosphere. Apart from these direct effects aerosols can indirectly influence climate via clouds 

and through condensation processes that cause cooling. Aerosol absorption may decrease low-cloud cover by heating 

the air and reducing the relative humidity. This will lead to positive radiative forcing which is the semi-direct effect 

amplifying the warming influence of absorbing aerosols. Impacts of direct, indirect and semi-direct effects of aerosols 

on climate have major socio-economic concerns and pose threats to sustainability of lives and associated facets. 

Milankovitch cycles / Orbital Forcing and changes in Solar Cycle / Solar activities and changes in thermohaline 

circulation may bring global cooling although we are presently under the impact of Anthropogenic Global Warming 

(AGW). Due to the impact of global warming, sea level will rise, coastal hazards like storms and cyclones will increase 

along with extreme events like floods and droughts. Earth may also face ‘Abrupt Climate Change’ as in the geological 

past. 

How Does Human avoid tipping elements of Earth Climate Systems? 

Dr. Manoranjan Mishra & Dr. Namita Patanaik,  

Postgraduate Department of Geography 

Gangadhar Meher University, Sambalpur, Odisha, India.  
 

 
 
Life supporting systems on earth has repeatedly displayed abrupt and massive changes in the past and this kind of 

variability in form of comparable planetary-scale regime shifts will not continue in the future. Further, geological 

evidence highlights about five mass extinction in past has happened due to regime shifts occur when the climate or 

biosphere transgresses a tipping point. The term ‘‘tipping point’’ commonly refers to a critical threshold at which a 

tiny perturbation can qualitatively alter the state or development of a system. Whether human activities or natural 

variability of climate will trigger such a global event in the near future is uncertain, due to critical knowledge gaps. 

The objective of the study is to propose a new approach to define global sustainability where humanity can avoid 
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tipping point and operate safely. The methodology followed the approach of Johan Rockström  et al. approach of 

global sustainability by the concept of tipping points with global-scale sustainability indicators with help nine 

planetary boundaries. The seven planetary boundary proposed  are climate change (CO2 concentration in the 

atmosphere <350 ppm and/or a maximum change of +1 W m2 in radiative forcing); ocean acidification (mean surface 

seawater saturation state with respect to aragonite ≥ 80% of preindustrial levels); stratospheric ozone (<5% reduction 

in O3 concentration from preindustrial level of 290 Dobson Units); biogeochemical nitrogen (N) cycle (limit industrial 

and agricultural fixation of N2 to 35 Tg N yr1) and phosphorus (P) cycle (annual P inflow to oceans not to exceed 10 

times the natural background weathering of P); global freshwater use (<4000 km3 yr1 of consumptive use of runoff 

resources); land system change (<15% of the ice free land surface under cropland); and the rate at which biological 

diversity is lost (annual rate of <10 extinctions per million species). The two additional planetary boundaries for which 

we have not yet been able to determine a boundary level are chemical pollution and atmospheric aerosol loading. 

Conservative estimate show that that humanity has already transgressed three planetary boundaries: for climate 

change, rate of biodiversity loss, and changes to the global nitrogen cycle. Transgressing one or more planetary 

boundaries have societal impact and are grave threat to life supporting system on earth because of risk of crossing 

thresholds that will trigger nonlinear, abrupt environmental change within continental to planetary scale systems. The 

proposed boundaries are rough estimate surrounded by uncertainties, knowledge gap and require scientific validation 

in translating it into societal products. Thus, the proposed conceptualization of planetary boundaries laid groundwork 

for shifting our approach from sectoral analyses of limits to growth aimed at minimizing negative externalities, toward 

the estimation of the safe space for human development. The need of time is for scientific advancement in Earth and 

Resilience Science in scientifically delineating a safe operating space for human being to play.   

 

Challenges of Climate Change and Integrated coastal zone management: some 

observations from Odisha Coast  

Dr. Gopal Krishna Panda 

Emeritus Fellow, Dept. of Geography, 

Utkal University, Bhubaneswar 

Climate Change has been manifesting its adverse impacts over the man and environment and coastal zone is one 

among those adverse areas. “The development challenges facing humanity are most complex in the coastal regions, 

partly because the richness and diversity of the coastal resources’ opportunities to support economic and social 

development are much greater than in the terrestrial environment or the purely marine environment. It is that interface 

between the sea and the land where we find the most complex, the most rich and the most diverse forms of natural 

resources. And they sustain many different forms of economic development. And that means that there is much 

competition for access to and often exclusive use of the coastal area and coastal resources. “You need integration in 

the sense that there are different economic and social groups wanting to have access to the coast. And what you have 

to do is to try to treat them equitably, so that everybody has an equal chance of access to the resource but without 

damaging the resource for other people to enjoy and use in effective ways. And that means that you have to get the 

different economic sectors to try to coordinate their activities so that they don´t disrupt the potential flow of benefits 

from the coast – without destroying the natural systems. And that’s the challenge.“Integrated coastal management is 

a set of principles to guide development planning. It is meant to create a working environment where people see that 

there are ways of doing things that are less environmentally damaging and more economically responsible, and create 

a greater social benefit. And that’s difficult, to get people to think of the environment, the economy and social aspects 

in the same sentence. And that’s the challenge, this convincing people that the strategic value of the coast is important 

enough to invest in managing the coast effectively.” 

Odisha coast has been experiencing many such problems of climate change, adverse impacts of increasing low 

pressure system and tropical disturbances, coastal erosion and flooding, changing coastal landuse and displacement 

of people due encroachment of sea and many more problems associated with the climate change. This paper tends to 
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give a brief account of the issues and problems of Odisha coastal zone and the need for an integrated coastal zone 

management with in the framework of climate change mitigation and adaptations. 

 

Air pollution versus climate change: A hindrance for achieving sustainable 

development goals 

Pratap Kumar Padhy 

Department of Environmental Studies, Institute of Science, 

Visva-Bharati, Santiniketan-731235, Birbhum, West Bengal, India 

 e-mail: pkpadhy@visva-bharati.ac.in 

 

Air pollution has become a great concern to the environment due to increasing industrialization and urbanization. 

During the last few decades air pollution has become a major problem arising mainly from industrialization and 

urbanization. In urban areas various types of pollutants, such as, SOx, NOx, ozone (O3), carbon monoxide (CO), 

volatile organic compounds (VOCS), SPM, RSPM are released due to these anthropogenic activities, which are 

causing an adverse effects to living systems including vegetation. The leaf of the plant supposed to be the most 

sensitive part to air pollutants. The effects of air borne contaminants are widely observed on the leaves which are 

usually the most abundant and most obvious primary receptors of a large number of air pollutants. The plants provide 

colossal leaf area for the absorption and accumulation of air pollutants and thereby reduce the pollution levels in the 

air environment. Stomatal closure occurs due to the air pollution stress, which reduces CO2 availability in leaves and 

inhibits carbon fixation. Generally net photosynthetic rate is used as an indicator of impact of increased level of air 

pollutants on tree growth. Leaf injury, premature senescence, stomatal damage, decrease photosynthetic activity, 

disturbance in membrane permeability and reduce growth and yield in plant species also occur due to the absorption 

of air pollutants. Leaf area and leaf number is also gets reduced due to decreased leaf production rate and enhanced 

senescence. The reduced leaf area, and unhealthy and distorted leaf result in reduced absorbed radiations and thereby 

reduced photosynthetic rate and carbon sequestrations leading to accumulation of CO2 in the atmosphere and increase 

in global warming and climate change and therefore, may pose a serious barrier for achieving sustainable development 

goals as proposed by the United Nations. 

In the present paper an attempt is made to examine the effects of air pollution on two different forest ecosystems to 

assess the overall loss of ecosystem services (the pollution removal capacity, carbon sequestration and storage, tree 

bioemission etc. by plants) of the forest ecosystem by analyzing the effects of air pollution on various plant parameters.   

Keywords: air pollution, climate change, CO2 sequestration, ecosystem services, leaf injury symptoms. 

 

The visible impacts of Climate Change: Mitigation and Adaptation 

 
Dr. Debadatta Swain.  

Assistant Professor. School of Earth, Ocean and Climate Sciences.  

Office : Room No. 310, SBS Building, Argul Campus, IIT Bhubaneswar 

 
Climate change in recent years has been the most critical environmental challenge. Recent analysis has shown 

that Sea Surface Temperature and Sea Levels are rapidly rising intensifying summers in some parts and the 

causing severe winters in other parts of the globe. The cool nights are replaced by an increasing number of 

warmer nights. Tropical Cyclones in the Bay of Bengal are rapidly increasing in intensity and frequency. 

Carbon dioxide (CO2) concentration is on the rise which along with other greenhouse gases has been identified 
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as one of the key factors of global climate change. This has tremendously affected Land-Use-Land-Cover 

patterns with more agricultural and forest cover facing desertification. Further, a peculiar finding has emerged 

on analysing sea ice trends in the last 30 years. Though Antarctic continental ice is rapidly melting, the 

Antarctic sea-ice shows a continuous increasing trend both during the summer (4.5 % per decade) and (1.3 % 

per decade) during winter in contrast to the decreasing sea-ice trends of -13.3 % per decade (summer) and -3.0 

% per decade (winter) over the Arctic region. The earth system is moving towards an intense climate change 

regime thus emphasizing the necessity to understand the cause, effect and possible means of mitigating climate 

change impact in a comprehensive manner. 

 

Climate Change adoption and  SDGs Needs Entrepreneurships  

Prafulla Kumar Dhal 

Mentor & State Manager , 

The Climate Reality Project ( USA) 

Odisha Program 

 

Two most influential global agenda before the courtiers to implement are – Paris Agreement on Climate Change and 

United Nations Sustainable Development Goals.  On these two accounts, India is to play critical roles for their success 

at global scale. All 17 SDGs set by the UN to be achieved by 2030 depends of how our climate conditions responds 

to the regions and countries.  

Impact s of Climate Change is being felt quite disastrously on two natural resources fronts – water and energy.  

India with 18 % of world’s population just shares 4 % of global fresh water. Since one of the results of climate change 

is the spell of extreme weather conditions, it creates water   instability, shortages, inequality and conflicts between 

and within countries. India has now started witnessing water wars among the states which are going to be more fatal 

and brutal in years to come. Due to effects of climate change traditional dry regions receives more rains and wet 

regions felt to be dry even in monsoons.  Summer rains are increasing. Severity of floods and droughts has increased. 

Most of the Indian cities – not limited to coastal cities only are facing challenges floods and water shortages together.  

Cities are growth engines of Indian economy and contributing 70 % of its GDP and 90 % of its economic activities 

and jobs. Climate change started stumbling this processes and can play havoc in coming years if not dealt now. The 

Future is Now   There are predictions that our major water reservoirs are going to be dries up due to less and erratic 

rains in the country.   

The energy is the greatest resources for modern society to continue serving its people in all time. But most of our 

energy sources are fossil fuels and coal based which needs transformations if to contain the global temperatures to 2 

Centigrade. Renewable energy sources are amply available in India. In Paris agreement as part of its INDC India has 

committed to produce 100 GW of RE by 2022.  Though progressing quite impressively but still remain very slow.  

Odisha is a first state which has brought state action plan on climate change and sets targets by rolling out international 

and national policy objectives but progress is not as per requirements.  Odisha is a venerable and victim state of climate 

change and global warming.  Both from mitigation and adaptation fronts the state has to play vital roles.  Climate 

change can be fought with a set of values that individual and communities have to adhere to   because it is directly 

linked to our life styles and climate change happens due to human activities and its interactions with natures and 

environment. While some people violet natures rules some other remain indifferent to what happens around them even 

thought that affects them most. Climate change is a cutting edge subjects to all affairs of human lives. 

Schools , Colleges , universities and educational institutions set values and   perceptions in the minds of children – the 

future of our society. Innovations around the globe to fight climate changes and its related issues have so far all come 

from the young minds and students. Be its climate sciences or climate communications or be it climate management 
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and governance, the youth leaderships is the real change   agent. We need to foster this. How far then youths of Odisha 

are moving in these directions?  A study conducted by the Analytics Odisha during the months of August – October 

2016 , from 200 schools – private and government, 93.5 % of teachers and 95.5 % of students are about these two 

goals.      

To flight Climate change can give jobs to youths besides setting values and protecting environments. RWH to conserve 

water in Odisha is a non starter because domestic people need a service provider. Solar panels in roof tops are a 

mandatory now but no service provides are around. Waste management – solid and liquid needs leaderships. A lot of 

innovations and entrepreneurs can take place   over processes of climate change fights.    Climate change adaptation 

and mitigation is youth empowering program if entrepreneurships can be promoted on the oversights of climate change 

and SDGs which has impacts on environment, youth employment and achievements of SDGs.  

For example while urban sanitation is a biggest area of concern, this can fetch jobs and provide basic services and has 

synergetic roles   with other SDGs . There are 17 SDGs and Sanitation is SDG No 6 having synergic roles with others 

. The Goal 6, on clean water and sanitation, calls for access to adequate and equitable sanitation, and for improved 

wastewater management and, crucially, includes recycling and reuse, which sets sanitation in the context of a circular 

economy. This could relieve a large burden of infectious diseases within cities and downstream communities (Goal 3, 

good health and wellbeing). At the same time, equitable access can contribute to social development aims and reduce 

risks of gender-based violence (Goal 5, gender equity).Recovering and reusing the valuable resources present in 

excreta and wastewater streams also contributes to resource efficiency (Goal 12, sustainable consumption and 

production) and can help improve food security (Goal 2, zero hunger).Making tomorrow’s cities livable (Goal 11, 

sustainable cities and communities) is not achievable without adequate sanitation and wastewater management. 

Working with the entire value chain linked to sustainable sanitation can provide new livelihood opportunities (Goal 

1, no poverty; Goal 8, decent work and economic growth).  

The climate reality project(  TCRP) international and national chapters have felt this reality and to ground international 

and national policy objectives it has devised  a module for teachers to be trained to inspire students for taking up 

climate changes . At national levels NCERT is still considering for taking up the climate change subjects into school’s 

curriculum.  Many school boards have taken up disasters in their contents. But not climate change as a whole and UN 

SDG . UNESCO and TCRP have now started taking up these trainings in India.  
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International Corner 

 

Bridging Disaster Risk Reduction (DRR) and Adaptation to a Changing Climate 

(CCA):  Is it a question of Linking together or Sinking separately? 
 
Michael H. Glantz, Arielle de la Poterie, Marie-Ange Baudoin 

CCB (Consortium for Capacity Building) 

INSTAAR/University of Colorado 

4001 Discovery Dr. 

Boulder, Co 80309 

United State of America 

 

Background on DRR  

Disaster Risk Reduction has become a popular notion since the World Conference for Disaster Reduction was held in 

Kobe, Hyogo, Japan in mid-January 2005. The conference produced the Hyogo Framework for Action (HFA), a 

guideline for nations to undertake DRR activities. A decade later, 2015, the UNISDR convened a World Conference 

in Sendai, Japan to create in essence HFA2, a Sendai Framework for Disaster Risk Reduction for the 2015-2030 

period. The UN International Strategy for Disaster Reduction (UNISDR) stated the purpose for the first HFA as 

follows:  

The Hyogo Framework for Action (HFA) is the first plan to explain, describe and detail the work that is required from 

all different sectors and actors to reduce disaster losses. It was developed and agreed on with the many partners needed 

to reduce disaster risk — governments, international agencies, disaster experts and many others — bringing them into 

a common system of coordination. The HFA outlines five priorities for action, and offers guiding principles and 

practical means for achieving disaster resilience. Its goal is to substantially reduce disaster losses by 2015 by building 

the resilience of nations and communities to disasters. This means reducing loss of lives and social, economic, and 

environmental assets when hazards strike. (http://www.unisdr.org/we/coordinate/hfa)  

Interestingly, prevention, preparedness and “mitigation” (defined as softening the possible impacts) have always been 

a part of the natural hazards community’s concern about hazards and disaster impacts and research. Today, DRR, 

which now increasingly incorporates an emphasis on preparedness and not just response to disasters, has become 

much more prominent and important to the development community in light of mounting concern about climate 

change and its potential to increase the frequency, intensity and magnitude of extreme hydro- meteorological events.  

Background on CCA  

Climate change concern and adaptation efforts and funding globally were given a boost since 2007 for various 

scientific, political and humanitarian reasons, one of which was the shared 2007 Nobel Peace Prize awarded to the 

IPCC’s 4
th 

Assessment Report (AR4) on climate change and to Gore’s “An Inconvenient Truth” filmed Keynote 

presentation. The 2007 Prize captured worldwide attention about the mounting science-based early warnings of global 

warming and its potential consequences for societies and ecosystems. The climate research applications community 

has been predominantly focused for more than a decade on how to adapt to the consequences of both climate variability 

as expressed in its extremes and of the possible impacts of a changing climate. These are expected to become more 

obvious as we continue throughout the remaining decades of the 21
st 

century as the global climate continues to warm.  
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What are the key similarities between CCA and DRR?  

In reality, there is no clear boundary between CCA and DRR activities. The first decade of the 21
st 

century 

witnessed an increase in the number of CCA projects, some of which dealt with current hazards, thereby 

underscoring an overlapping of actions that were usually of concern for emergency assistance and for DRR projects.  

DRR is “The concept and practice of reducing disaster risks through systematic efforts to analyze and manage the 

causal factors of disasters, including through reduced exposure to hazards, lessened vulnerability of people and 

property, wise management of land and the environment, and improved preparedness for adverse events” (UNISDR 

2013a). A decade ago a UN officialnotedthat “Only 4% of the estimated $10 billion US in annual humanitarian 

assistance is devoted to prevention” (Schwartz 2006). Given the projection of a warmer global climate in the 21st 

century and its projected increase in extreme climate, water and weather anomalies, an urgent shift toward prevention 

through effective preparedness and capacity building at the community level requires a much larger percentage of 

assistance devoted to Disaster Risk Reduction.  

Hydro-meteorological extremes such as tropical storms, floods, flash floods and droughts are responsible for a major 

share of disasters around the globe annually.An increasing number are being defined as “Superstorms.” The apparent 

increase of extremes in recent years has prompted longer-term (CCA) development specialists to turn their attention 

away from the happenings in the distant future at the end of the 21st century toward the hydro-meteorological realities 

of today’s humanitarian disasters (DRR). 

CCA research continues to support an expectation that extreme hydro-meteorological events are likely to become 

more frequent, more intense, of greater magnitude, in new locations and in the severity of societal impacts. In addition, 

as a result of such expectations, CCA specialists are increasingly concerned about how emergency and humanitarian 

responses in the short term might significantly impede a society’s ability to reachits longterm sustainable development 

objectives.  

A primary challenge for humanitarian and development organizations centers on effectivelyconnecting the common 

concerns of the DRR and CCA research application communities. More generally, this would require 

“mainstreaming” DRR and CCA into sustainabledevelopment policy.  

Bridging short-term humanitarian responses with longer-term development planning and activities has been identified 

by the USAID and other aid agencies, as being central enhancing resilience in disaster-prone countries. To this end, 

attention among different organizations and even within them must bridge their common DRR and CCA concerns. 

Until now, therehas been an ongoing conflict between those focused primarily on here-and-now emergencies and on 

risk-reducing preparedness for hydro-meteorological hazards and disasters and the longer term sustainable 

development planning in the face of an uncertain climate future. Some key challenges, however, to the bridging of 

DRR & CCA’s overlapping interests include but are not limited to the following:the fragmentation of funding and 

implementation of resources, entrenched interests at different spatial and temporal scales, differing systems of norms, 

and different kinds and sources of knowledge and of funding (Birkmann & Teichman 2010).  

Potential synergies between the fields of DRR and CCA provide compelling reasons for greater linkages between the 

two fields as well as for each to adopt elements of the other in the name of efficiency and effectiveness. CCA could 

benefit from using the tools already established by DRR, including methods for engaging local communities, while 

keeping its focus on longer-term vulnerability reduction. For its part,DRR could benefit from CCA’s proactive 

approach, which might better ensure that risk reduction projects take into account changing climate scenarios in their 

programs and actions. By doing so, a longer-term perspective for DRR could increase the longer-term resilience of 

projects that would eventually be affected by climate change. 5In addition, DRR programs can reduce the ever-present 

risk of enormous social, cultural and psychological burdens associated with hazards and disasters, not only in terms 

of protecting lives and livelihoods but also in terms of reducing the economic and psychological costs at household to 

regional and transboundary levels.  

Similarities 
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Similarities between the two fields are easy to find and include the following: concern with improving disaster 

response, reducing vulnerability and increasing resilience. Both the DRR and the CCA communities are focusing on 

climate, water and weather related disasters. the DRR community is doing so because it is its core mission.The CCA 

community is doing so because planning for distant future disasters has become a primary concern for today’s 

policymakers. For its part, the DRR community has put a greater emphasis and a share of its resources into 

anticipating, preparing for and educating the public (civil society) about how communities can better cope with the 

hydro-meteorological hazards they currently face.  

Given that DRR and CCA communities share their goal of creating resilient societies in the face of changing climate 

and environmental conditions, blending can help each to improve its efficiency, effectiveness and sustainability of its 

projects' and programs' outcomes. Benefits can be attained through a formal mechanism to share lessons identified 

and by working closely together.  

In fact, preparing for a changing climate (CCA) and reducing weather-related hazard risks (DRR) are quite similar, as 

both activities entail on-going processes that include information generation, awareness raising, planning, and 

monitoring (Klein, Nicholls, & Thomalla 2003). Adaptive capacities have to be considered in both approaches. 

However, CCA by definition focuses on longer-term issues than does DRR. As such, adaptation was originally 

promoted only in regard to future changingclimate impacts but has been shifting towards current undertakings that 

also manage present climate hazard impacts. This shift in CCA attention can be justified by the CCA community 

wanting to make its concerns more politically interesting by the linking of global warming’s foreseeable impacts to 

current climate events and extremes.Armed with knowledge about preparedness at the grassroots levellocal 

communities can be expected to better fend for themselves as “zero-order” responders (ZORs) to to the consequences 

of hydro-meteorological hazards that might occur (NB: ZORs are active responders in a disaster and are not just 

passive victims of a disaster awaiting the arrival of first- responders (e.g. police, the military, firemen, medical 

personnel). In a way, one could argue thatDRR-related humanitarian organizations have undergone ‘mission creep’ to 

better and more effectively fulfill their mission to protect life, livelihoods and property. Similarly, the development 

community’s activities have been greatly influenced by the wide-ranging implications of climate change and thethreat 

of disasters: in essence, they are looking back to present-day hazards and disastersin order to glimpse what the future 

might be like. 

The climate change research community’s adaptation efforts have been focused on sustainable development in the 

face of a slowly warming climate. Prevention of climate change, however, has not been a major consideration. 

Prevention with regard to hazards and disasters has consistently been a major concern within the natural hazards 

research community. However, until recently, adapting to and coping with the consequences of climate change impacts 

on societies and ecosystems has been the highest priority of the CCA community.  

Despite these hopes and wishes, blending or even bridging DRR and CCA is not a simple task. The following section 

explores similarities, differences, challenges and other considerations related to the bridging, blending or integrating 

of CCA and DRR. The discussion also suggests what might be lost as well as gained in each of these fields if the two 

concepts were to become more clearly linked.  

Differences between CCA and DRR  

CCA is concerned primarily with identifying ways for societies to adapt sustainably to an increasingly warmer climate 

but over decadal periods beginning around 2020 or 2030, out to 2100. As such, coping with disasters has been only 

one of the many concerns of the CCA community, which focuses its activities on reducing carbon emissions 

(mitigation), adapting to changing environmental conditions, developing new non-polluting energy sources, protecting 

tropical forests, modeling and monitoring atmospheric changes, and so forth. Its direct involvement in disaster risk 

reduction is an example of the CCA community’s ‘mission creep’ into today’s disaster preparedness planning in the 

face of uncertain regional and local climate variability and extremes.  

There are significant differences in the tools and approaches that CCA and DRR use in addressing hazards. DRR has 

a history of interventions and specific tools that have yet to be well-developed in CCA (Mitchell & van Aalst 2008; 

O’Brien et al. 2008). DRR also has a tradition of considering local actors and local knowledge, whereas CCA has 

largely been dictated by national views on global policy processes and privileges scientific expertise (Shaw et al. 

2010). Finally, DRR is generally more inclusive of societal factors that contribute to risk, whereas CCA is generally 
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focused mainly on climate drivers (Tearfund 2006).  

Several researchers have argued that CCA‘s more forward-looking perspective will ensure that DRR activities remain 

viable in the face of climate change (Mitchell & van Aalst 2008; O’Brien et al. 2008; Shaw et al. 2010). In return, 

CCA may become more inclined to consider contemporary slow-onset or “creeping” environmental problems such as 

rising sea level, biodiversity loss and water resource shortages that are already occurring (Shaw et al. 2010).  

Challenges to DRR-CCA integration or bridging 

A complete integration of institutions governing DRR and CCA policies, as an often-stated goal, is likely to be a 

drawn-out process involving power disputes between various entrenched organizations or units within an organization. 

The principle challenges to bridging or blending as well as integrating include but are not limited to the following: 

fragmentation of funding and implementation of resources, entrenched interests, different spatial and temporal scales, 

differing systems of norms, and different kinds and sources of knowledge (Birkmann & Teichman 2010). In particular, 

reconciling a top-down CCA agenda, which is driven by multilateral organizations with a bottom-up (e.g. local) 

approach common to DRR, may be especially difficult.  

Currently, their agencies, funding sources and approaches are largely separate. For example, much of DRR funding 

comes from humanitarian budgets, whereas much funding for CCA comes from environment-related ministries. Such 

a separation has also led to the development of different terminologies, which further complicates cooperation and 

communication between the two fields. As another example, ‘mitigation’ in the context of climate change refers to a 

reduction in CO2 emissions, whereas in DDR it is used much more broadly, referring to efforts to reduce potential 

damages from known natural hazards (Schipper 2009). The two communities have different mandates: they are 

focused on different aspects of development; they have different missions; they have different timeframes of concern; 

they have different approaches to fulfilling their missions; they require different resource streams and amounts, they 

have different ways to access funds; they have different timeframes and measures for evaluating success. Bridging 

these two communities will be easier said than done, despite the common interest in addressing disaster risk reduction 

by building resilience in societies at-risk to hydro-meteorological hazards and disasters.  

What might be gained from bridging DRR and CCA? 

CCA proponents sometimes suggest that DRR programs that seek to “get life back to normal,” to “build back better,” 

or to “bounce back” are short-sighted. They tend to rebuild communities by getting life back to normal as soon as 

possible but usually in the same risky locations as before the disaster struck CCA proponents often critique such DRR 

actions as examples of “unsustainable development” or even maladaptation in the context of a changing 

climate.Assuming a longer-term perspective within the field of DRR could possibly increase the resilience of DRR 

projects that will eventually be affected by climate change. However, it is quite understandable that victims of a 

disaster would want to return to a semblance of normalcy, risky conditions notwithstanding, at least for the immediate 

and short to mid-term future. Doing so may be a viable tactical goal as it provides more time for the CCA community 

to identify ways to move settlements out of harm’s way or to protect them from the foreseeable hazards they will face 

if they remain in harm’s way.  

What might be lost in a bridging of CCA and DRR?  

Disasters are usually conceptualized in terms of human losses, not in terms of environmental losses (i.e. biodiversity, 

coral reefs, etc.). Climate change adaptation emphasizes the loss of resilience in biological systems more so than does 

DRR, which tends to be anthropocentric in its focus. Merging the two, however, runs the risk that climate change 

would become the primary hazard of focus to the detriment of other sources of vulnerability. Likewise, uncertainty in 

precisely how climate change will affect specific locations might lead to greater paralysis of action. There is also a 

risk that political support for funding DRR might be undermined in areas where the climate change issue is still 

considered to be politicallycontroversial.  

One might argue, for example, that CCA, being situated within environmental ministries and largely being framed as 

an environmental issue, draws strength from “eco-centric” values and its strong support from the environmental 

community. In contrast, with its roots in humanitarian relief, DRR is more oriented towards prevention and relief of 
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human suffering. It would be useful to explore how political support for each cause is mobilized in order to see if 

bridging, blending or integrating might inadvertently undermine support.  

 

Concluding Comment 

To be sure, the values underlying each separate approach are certainly worth protecting, before any attempt at merging 

or integrating the approaches is carried out. However, Bridging DRR and CCA is a necessity. Perhaps, even more 

necessary is the blending of their overlapping concerns, while each maintainsits equally important but different 

mission. One possibility would be to create a fund specifically for truly blended DRR-CCA activities. The outcome 

of their joint activities could be used to evaluate as well as demonstrate the value added by bridging or blending DRR 

and CCA for hydro-meteorological hazards and disasters. 

 

Contrast Signals of Climatic Warming on the Southern Slopes of the Central 

Himalayas, Nepal 

DambaruBallab Kattel1 and Tandong Yao1,2 

 
1Key Laboratory of Tibetan Environment Changes and Land Surface Process, Institute of Tibetan Plateau Research, Chinese, 

Academy of Sciences, No. 16, Lincui Road, Chaoyang District Beijing 100101, China 
2CAS Center for Excellence in Tibetan Plateau Earth Sciences, Beijing 100101, China 

 

Abstract: 
 

Presented here is two decades (1985–2004) of trends ofannual maximum, minimum and average temperature as well 

as lapse rate i.e., computedfrom 56 stations climatic datafrom the southern slopes of the central Himalayas, Nepal. 

The stations used in this studyare locatedin varied topography (valley, flat, river basin, hilltop and slopes) withan 

elevation range from 70 m and 4000 m a.s. l. Analysis of inter-annual variation show that there is a rather widespread 

tendency toward a diurnal asymmetry between maximum and minimum temperatures as well as the lapse rate trends.In 

this study,about 87.5% stationrecords the temperature trend that has been increasing. Statistically significant warming 

varies from 0.04 to 0.25oCyr-1 for the maximum, 0.04 to oCyr-1 for minimum and 0.03 to0.14oCyr-1r for the average 

temperature. This study also suggest that the trends of lapse rate was higher for the maximum temperature (-0.02oCkm-

1yr-1) as compared to the minimum (-0.007oCkm-1yr-1).The warming is predominant inmost of the urban places. The 

higher magnitude of warming showed in the hilly region and mostly dominated by the maximum temperature (25% 

magnitude >0.06oCyr-1).However, the Terairegion (flat area) exhibited warming for the minimum temperature.There 

is also a considerable regional variation of such warming and interestingly cooling evidences have also been observed 

at some places and regions.The higher magnitudes of cooling revealed in the higher elevation region for the minimum 

and lower elevations regions for the maximum temperature. The average warming rate over the region isof 0.03oCyr-

1 during the past two decades. In the same decades, the annual temperature lapse rate trends show decreasing at a rate 

of -0.014oCkm-1yr-1. These results are consistent with the patterns reported in some parts of Indian subcontinent and 

Upper Indus Basin, but different from conditions on the Tibetan Plateau (China), where the warming of minimum 

temperatures is more prominent than that of the maximum temperatures. Furthermore, unlike Tibet (China), the 

temperature trends on the southern slope of the central Himalayas do not show the altitudinal dependency. The 

asymmetric patterns of daily temperature changes and decreasing diurnal temperature range on the Tibetan Plateau 

have been considered as signals of anthropogenic Greenhouse gases.The contrast andinhomogeneous trends of 

temperature in the study region is likely ascribed to the differences in topography, microclimatic regime and local 

anthropogenic activities.  

 

Keywords: Climatic warming, temperature, distinct variation, lapse rates trends, local effect 
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Climate Change Impacts on the Goods and Services of Salt Marsh and 

Seagrass Ecosystems in Bangladesh Coast 

Abu Hena M K1*and Billah M M2 
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Malaysia Campus Bintulu, 97008 Bintulu, Sarawak, Malaysia 

2United Graduate School of Agricultural Sciences, Kagoshima University, Kagoshima, Japan 

*Corresponding author 

 

Being as a low-lying country, Bangladesh is frequently hit by several climate changes induced disasters. It is true that 

coastal vegetated wetlands are sensitive to climate change and long-term sea-level change as their location is 

intimately linked to sea level. Even though, in Bangladesh, there have been no specific studies about community 

perception of climate change impacts on goods and services of salt marsh and sea grass ecosystems. This study was 

carried out to observe the perception of community people about major climatic vulnerability, its impact and coping 

options related to salt marsh and seagrass ecosystems. Peoples’ perceptions about potential effect of climate change 

upon goods and services of salt marsh and sea grass ecosystems in the coastal areas of Bangladesh were studied. 

Erratic rainfall, thunderstorm, and coastal flooding were the three major climatic vulnerabilities mentioned by the 

respondents. The present study was carried out in 2 coastal districts namely Cox’sBazar(21°35′0″N and 92°01′0″E) 

and Chittagong (22°37′ N and 91°39.7′ E). It is considered that fishermen are the direct users of the salt marsh and 

seagrass ecosystems; therefore, the present study included only the perceptions of the coastal fishermen. The majority 

of the respondents agreed that tropical cyclone is the prominent climatic vulnerability and lowering income generation 

is the prominent loss due to these vulnerabilities. According to respondents, the salt marsh and seagrass are highly 

influenced by the climate change induced disasters like cyclone, storm or high wave across the bay or river. It is also 

noticed that current climate variability already represents a profound threat to the livelihoods of the Fisher’s as they 

are often collocated in areas of highest risk; similarly, perhaps these hazards also affect salt marsh and sea grass 

ecosystems. A solution to conserve these resources from the both anthropogenic and climate change induced disasters 

may be the strengthening of community based coastal resource management program (CBCRMP) 

Key words: public perceptions, salt marsh, seagrass, coping options, and climate change 
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Access to drinking water & safe sanitation is universally human right. But developing countries are facing very critical 

situation to get access on these service. Pakistan is also a under developed country and facing some concrete type 

internal & external restricting factor which playing their role to kept state far behind in the way to win MDGs in 

envisaged time line. Natural disaster had been ruling on Pakistan due to lack of political will & stability and week 

policy institutional capacity with the economic constraints as a result floods are just a common matter of life. Hence 

it always destroyed a huge infrastructure and reduces socioeconomic status of the local communities and put very 

negative sign on the National growth at global level. In September 2014 a devastating flood emerged in river Chenab 

& District Jhang due to heavy rains and the water passing capacity of the head works did not bear its pressure. This 

flood majorly affects two Tehsils of this district in which 3 Union Councils become most vulnerable and porn to 

WASH Services. This study was done to assess the perception, knowledge, attitude and practices of flood affected 

communities with additionally locally currently available drinking water, sanitation & hygiene services and public 

reaction & future planning about Disaster mitigation & preparedness matters. Sanitation condition were very poor 

majority of population do open defecation and expressed about sever thread about the dignity, privacy & human 

respect; additionally lead to health & environmental hazardous. There was not any proper solid waste management & 

drainage system. Majority of population were porn & poor in Hygiene education while overall hygienic condition was 

very worst. There was not any disaster risk reduction related community based committee and even people had not 

any financial capacity to redevelop their damaged homes due to floods. So its being recommended that a suitable 

initiative should be taken to provide drinking water facilities with installation of Hand pump on maximum depth. 

Sanitation services by installation latrine at household level & hygiene education must be delivered for the capacity 

building of local communities about the WASH & Disaster related matter especially about the mitigation & 

preparedness stuff. 

Key Words: Climate Change Impact. Water, Sanitation & Hygiene (WASH),Environmental Hazards, Disaster 

Mitigation and Preparedness  

Infer the imprints of climate change from the Himalayan glaciers fluctuations since 

Little Ice Age (LIA)  

Pritam Chand 
Centre for the Study of Regional Development (CSRD), Jawaharlal Nehru University (JNU), New Delhi 110067, India 

Training and Capacity Building Coordinator (IC), United Nation Development Programme (UNDP), New Delhi, India 

 

The Himalaya comprises one of the largest glacier-covered areas outside the polar regions. Globally, it is now being 

acknowledged that glacier regime is one of the best repositories for understanding the ongoing climatic changes 

especially for regions where long terms observed climate data is not available. Moreover, the Himalayan glaciers 

responded to the reported climate change trends i.e. either global cooling associated with the Little Ice Age (LIA) or 

global warming post-LIA to the contemporary period. However, studies pertaining to the nature of deglaciation 

following the LIA are virtually non-existent across Himalaya which is equally important towards understanding the 

role of natural versus anthropogenic contribution considering the ongoing debate on the impact of the rising global 

temperature on the Himalayan glaciers (IPCC, 2007, 2013). Thus, extending the record of the past LIA or post-LIA 

glacier fluctuations in the Himalaya is a necessary step to comprehend the intricacies of climate-glacier interactions. 

With this consideration, the present study is undertaken on the individual glaciers fluctuation during the LIA to present 

in the North-Western Himalaya. The idea behind selecting this region was that its lies in the transitional zone between 

South-Asian Monsoon and Mediterranean westerlies, it has the field-based observational records of archival repeated 

photographs, historical documents, and published reports by the explorers since 1800s; and it has repository  of  

palaeo-glaciological records and varied glacier characteristics e.g. different glacier size, debris free to extensive debris 

covered glacier with varying topographical characteristics. In view of this, these glaciers will provide a sporadic 

opportunity to investigate the pattern and causes of the glaciers fluctuation from LIA to present period that further 
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helps to infer the climate change trends and further likely future changes in glacier mass and meltwater supplies in 

this region. 

Keywords: Climate Change, Glacier fluctuation, Himalaya, Little Ice Age (LIA), Global Cooling and Global 

Warming 

 

Climate Change and Sustainable Development: Case of Pakistan 

Muhammad Zaffar Hashmi 
Department of Meteorology, 

CIIT Islamabad, Pakistan 

 

Climate change's effects are becoming more evident every day. From changing weather patterns and reduced water 

availability, to deforestation and melting icecaps that leads to human beings suffering. In recent years, Pakistan is 

facing sever climate change issues such as flooding, melting of glaciers and rise in sea level. In Pakistan it has been 

noted that climate change affected the sustainability of different important ecosystem. A sustainable home for all – 

now and forever Sustainable Development Declaration Sustainable Development Implementation Plan-Will be 

achieved through implementing integrated governance systems that promote  economic growth in a manner that 

contributes to greater social equity and that maintains the ongoing capacity of the natural environment to provide the 

ecological services upon which socio-economic development depends Providing the solutions to resolve these 

problems Solutions to overcome this to usage of green technologies and 3Rs (Recycle, Reuse, Reduce). 

SOIL CARBON DIOXIDE EMISSION, STOCK AND INPUT IN UKM FOREST 

RESERVE SOIL 
 

Wafaurahman Wafa 
Head of Environmental Protection Department  

Faculty of Environmental Science- Kabul University Afghanistan  

This study was carried out to estimate soil carbon dioxide emission, carbon content and carbon stock, and to study the 

factors influencing carbon changes in soil of UKM forest reserve. To achieve these objectives one plot measuring100m 

x 50m was constructed and divided into five sub plots measuring 20 x 50 m. Five net quadrats measuring 1 x 1m to 

collect litter fall was constructed in these sub plots. Litter fall was collected every month start from July 2013 to Jun 

2014. Soil samples were collected in the subplot in Jun 2013, September 2013, December 2013 and March 2014 based 

on soil depth of 0-05cm, 05-10cm, 10-15cm, 15-20cm, 20- 25cm and 25-30cm. Sampling of carbon dioxide emissions 

from soil surface in first two sampling period that is in Jun and September 2013 used Ca(OH)2 alkali absorption 

method, and for the next two sampling periods that is Dec-2013 and Mar-2014 the PP System EGM-4 Environmental 

Gas Monitor method was used. For soil organic content (SOC) and carbon input from the litter the Walkley-Black 

method was used. Other influencing parameters determined were soil temperature, air temperature, fresh water 

contents, pH, organic matter, bulk density and particle size. The overall average amount of CO2 emission obtained 

was 2447.36 ± 306.50 gCO2/m2/y, the range of soil organic carbon contents was from 0.74 ± 0.31% to 1.55 ± 0.19%,  

and the overall average of organic matter input in the form of litter fall was from 678.46 ± 65.43gr/m2  to 463.64 ± 

22.58 gr/m2 at five subplots in four sampling months. Correlation analysis showed that soil organic carbon (SOC), air 

temperature, air humidity and soil temperature were having a positive significant correlation with CO2 emission, 

whereas soil organic matter (SOM) and pH were having significant negative correlation with CO2 emission. 

Extreme disaster Events and Resilience, State of ElNino in Pakistan 

Mujahid Hussain 
Executive Director 
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Climate change and variability, on top of existing socio-economic drivers of change such as population growth, rural 

to urban migration, and uncertain economic development are major dynamic pressures that increase the 

vulnerabilities of society to hydro-meteorological hazards. Future climate projections indicate that at least 5 °C rise 

in temperature over the Indus Delta (a food basket of millions inhabitant) is expected by the end of 21st century. 

Due to this increase in temperature, domestic, animal and crop water requirements will rise 1.5 times over the 

present levels. 

 

The Indian summer monsoon is adversely affected by El Nino and the Indian subcontinent seems to receive below 

normal rainfall during El-Nino years. The changes in Monsoon weather patterns in the form of reduced rains in 

Pakistan are empirically established in various research studies. The changes in weather patterns in the form of 

extreme heat and cold waves and increased frequencies of floods particularly in the last six years adversely impacted 

these regions.   

 

The excessive extraction of groundwater in the initial drought onset period further aggravated the situation as it 

negatively impacted the livelihood of thousands of families’ particularly in Baluchistan and forced their migration to 

other parts of the country.  

 

Pakistan is an agrarian country and eighty percent population depends on the expected monsoon rainfall that is 

essential for the good crop yields. El-Nino events have highly significant impacts on Pakistan in the form of extreme 

weather and weather related events like drought, floods, landslides, and so forth. It affects the agriculture and water 

resources of the country as well as the health of the population. The increased population has pushed people to move 

and live in hazard prone areas, which were traditionally considered as uninhabitable, e.g., flood plains, steep slopes 

and coastal areas.  

 

The socio-economic infrastructures in vulnerable regions need to be made more resilient, including the building of 

social safety nets for the ultra-poor population groups.     

 

Climate Change and Sustainable development 

Abhilasha Sharma  

Freelancer Researcher & Consultant 

Kathmandu, Nepal 

Climate change effects universally. Nepal has multidimensional geographical allocation mountain, hill and Tarai .   

Agriculture, remittance and tourism are main pillars for Nepalese economic. After earthquake government and non 

government sectors are involved in reconstruction. Instable government and weak monitoring supported drastic uses 

of forest product and ruin hill's of stone. These are main causes for natural hazards which affect neighboring states 

too. However, there is need to develop national policy and planning for sustainable development .There are numerous 

challenges to aware people that, only concrete constructions and dependency for imported products are not solution 

for stable future. Government and non government organization should conscious to promote more nature based 

products and have to involved capacity and skill development, technology adaptation, transfer, and retrofitting to suit 

Nepal’s hilly and mountainous terrains, need for huge investment in processing and value addition, and of course 

adapting to and mitigating against climate change are some of the major challenges.  

 This paper documented good case studies for drawing lessons so that future sustainable development  pathway can 

be charted in a flawless manner and scaling up of the success to create bigger impacts can be achieved. Finally, 
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effective and outcome oriented implementation will require multi-disciplinary planning, interdisciplinary 

implementation, and effective and participatory monitoring and evaluation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THEME 1 

STATE OF KNOWLEDGE ON CLIMATE CHANGE: 

WHAT’S KNOWN, WHAT’S VERY LIKELY, WHAT’S NOT 

CERTAIN? 
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CLIMATE CHANGE & GLOBAL WARMING 

MISS JYOTI SAHU 

Assistant professor, Regional Institute of education Bhubaneswar 

Climate change, normally a highly scientific issue, has in the last many decades become a highly contentious and 

environmental issue. In early seventies, trillions of rupees were being spent on research to climate change or global 

warming. In the last couple of decades, focus was on global warming”. Quickly “Global warming” has been replaced 

cleverly by discussions on “Climate Change”. Global warming and climate change refer to an increase in average global 

temperatures. Natural events and human activities are believed to be contributing to an increase in average global 

temperatures. From environmental perspective, all this about “global warming” or “climate change” being man made, 

sounds disproportionate to the fascinating geological history of the planet earth. Geologically, brief ice ages coupled 

with worldwide regressions of seas, have come and been followed prolonged phases of global warming and coincident 

sea level rise. If the earlier coolings and warmings happened without man, current and the latest phase of global warming 

and sea level rise commencing about 18,000 years back cannot and must not on a long term geological time scale, be 

attributable to man. Even the Ozone whole attributed to man is to a great extent natural. The man survived the last ice 

age spanning briefest of all major ice ages i.e. around 2.5 million years. In different parts of the world, there have been 

various weather events that at first thought would question global warming. For example, some regions have 

experienced extremely cold winters (sometimes record-breaking), while others have experienced heavy rain; etc. The 

confusion that sometimes arises is the difference between climate change and weather patterns. Weather patterns 

describe short term events, while climate change is a longer process that affects the weather. A warming planet is 

actually consistent with increasing cold, increasing rain and other extremes, as an overall warmer planet changes 

weather patterns everywhere at all times of the year. 

Key notes: climate, temperature, greenhouse effect, ozone whole 

CONTRIBUTION OF SOIL PHYSICO-CHEMICAL PROPERTIES INFLUENCING 

MICROBIAL BIOMASS USED AS BIOMARKERS FOR MINE SPOIL GENESIS 

Mamata Pasayat and Amiya Kumar Patel* 

School of Life Sciences, Sambalpur University 

At/po- Jyoti Vihar, Burla- 768019 

Dist- Sambalpur, Odisha, India 

Mining is a major environmental concern that leads to disequilibrated geomorphic system which generates 

overburden. Being deficient in plant nutrients it poses problem for pedogenesis and restoration. Besides, the heavy 

metal contamination disrupts the ecosystem structure and functions by altering the microbial activities. The 

importance of ecosystem functioning has led to an increased interest for assessment of mine spoil genesis and soil 

quality. The burgeoning concern about slow recovery of mine spoil has emphasized inculcation about the periodic 

monitoring of mine spoil genesis through different soil quality indicators. It evaluates the degree of functional 

microbial processes for ecosystem restoration. The level of microbial biomass pool in different mine spoil samples 
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ranges from MB-C (51.324 -593.789 µgC/g spoil), MB-N (4.428-61.149 µgN/g spoil), and MB-P (2.216-27.392 µgP/g 

spoil). Assessment of microbial biomass, activity, and nutrient levels has attracted considerable attention. Besides, 

MB-C:OC provides an insight into the soil organic C status, which ranges from 3.61 (IB0) to 2.66 (IB25). However, 

MB-C: OC ratio in NF soil was found to be 2.62. Stepwise multiple regression analysis was performed to determine 

the contribution of physico-chemical properties influencing the variability in microbial biomass pool across the sites. 

Principal component analysis can able to discriminate seven iron mine overburden spoil and nearby forest soil into 

independent clusters. Further, the redundancy analysis suggested that different age series iron mine overburden spoil 

(IB0  IB25) with distinct microbial communities are influenced by the physico-chemical properties.  

Key words: Iron mine spoil, microbial biomass, organic C, physico-chemical properties. 

 

 

 

 

 

 

 

THEME 2 

POTENTIAL CONSEQUENCES, RISKS, AND UNCERTAINTIES 

OF CLIMATE CHANGE 
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Climate Change and Human Health: The Case of Children’s Health in India 

Dr. Sibabrata Das 

Department of Applied Geography, School of Regional Studies and Earth Sciences,  

Ravenshaw University, Cuttack  

Goal 3 of the United Nations Sustainable Development Goals (SDGs) seeks to ensure health and well-being for all, at 

every stage of life.  The success of health related SDGs will depend on the pace and intensity of climate change as it 

poses potential threats to human health. Children are more sensitive to climate-sensitive diseases, such as vector-borne, 

food-borne, and water-borne diseases, than adults. This paper highlights the probable impacts of climate change on child 

health, the pathways involved in these effects, and prevention strategies with special reference to India. The analysis in 

this paper is based on published articles and organizational reports. This paper highlights the issue of the paucity of 

required data for quantification of the effects of climate change on children’s health.  

Keywords: SDGs, Child Health, Climate Change, Climate-sensitive disease. 

 

IMPACT OF GLOBAL WARMING ON THE DEVELOPMENT OF CROP 

PRODUCTION 

Dr. Jitesh Kumar Maharana 

P.G. Department of Biotechnology and Bioinformatics, 

Sambalpur University 

 
Global warming is the “gradual increase in the overall temperature of the earth's atmosphere generally attributed to the 

greenhouse effect caused by increased levels of carbon dioxide, chlorofluorocarbons, and other pollutants” which has 

become one of the major concern throughout the world. Crop productions are affected by global warming, that results 

in world-wide food shortages and starvation. Increased concentrations of carbon dioxide, one of the main substances 

responsible for global warming, will promote plant growth through intensified photosynthesis. Increase in the 

atmospheric temperatures caused by elevated concentrations of CO2 will induce heat injury and physiological disorders 

in plants productivity. Global warming is thought to be related to bring broader climatic changes such as extreme 

temperatures, drought, flooding, storms, infectious diseases and impacts on food production. Extreme weathers can 

seriously damage crop production, and destabilize farm management and consumers life. In this chapter, we have 

summarized some of the agricultural issues and crop damage and presented some technical countermeasures that could 

be used to ameliorate the effects of global warming on crop production. The present study suggested that Parthenocarpy, 

grafting, and vegetative propagation should be considered as useful countermeasures against global warming. However, 
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temperature strongly affects crop production and the extent to which countermeasures can ameliorate the effects of 

global warming are limited. 

Keywords: Climate change, Crop production, Global warming, grafting, greenhouse effect, Parthenocarpy,  

 

 

 

IMPACT OF GLOBAL WARMING ON THE DEVELOPMENT OF CROP 

PRODUCTION” 

 

Debajani Shyamal 

P.G. Department of Biotechnology and Bioinformatics, 

Sambalpur University, Jyoti Vihar, Burla 

 
Global warming is the “gradual increase in the overall temperature of the earth's atmosphere generally attributed to the 

greenhouse effect caused by increased levels of carbon dioxide, chlorofluorocarbons, and other pollutants” which has 

become one of the major concern throughout the world. Crop productions are affected by global warming, that results 

in world-wide food shortages and starvation. Increased concentrations of carbon dioxide, one of the main substances 

responsible for global warming, will promote plant growth through intensified photosynthesis. Increase in the 

atmospheric temperatures caused by elevated concentrations of CO2 will induce heat injury and physiological disorders 

in plants productivity. Global warming is thought to be related to bring broader climatic changes such as extreme 

temperatures, drought, flooding, storms, infectious diseases and impacts on food production. Extreme weathers can 

seriously damage crop production, and destabilize farm management and consumers life. In this chapter, we have 

summarized some of the agricultural issues and crop damage and presented some technical countermeasures that could 

be used to ameliorate the effects of global warming on crop production. The present study suggested that Parthenocarpy, 

grafting, and vegetative propagation should be considered as useful countermeasures against global warming. However, 

temperature strongly affects crop production and the extent to which countermeasures can ameliorate the effects of 

global warming are limited. 

Keywords: Climate change, Crop production, Global warming, grafting, greenhouse effect, Parthenocarpy 

Gender and climate change Discourse: Virtue and Vulnerability 

 
Rutuparna Jena 

UG First year, Gangadhar Meher University , Sambalpur 

 
There are limited literatures on gender and climate change discourses, two themes predominate – women as vulnerable 

or virtuous in relation to the changing environment. Further, the consciousness among scientific world that women in 

South will be affected more by climate change than men. Again, men in north are polluting environment than women.  

The paper traces the lineage of the arguments to the women, environment and development discussions, examining 

how they recur in new forms in climate debates. Questioning assumptions about women's vulnerability and 

virtuousness, it highlights how a focus on women's vulnerability or virtuousness can deflect attention from inequalities 

in decision-making. The debates are structured in specific ways in the North and the South and the discussion in the 

article focuses largely on examples from Sweden and India. There is need to map and contextuliase the gender 

inequality responses to climate change in North and South division.  
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Impact of Climate Change on Newborn’s Health in India: An Overview 

Dr. Kalyani Rath 

Department of Anthropology 

Govt. Women’s College, Sambalpur 

 
Climate change is one of the most important global environmental challenges of the present century. The IPCC report 

of 2007 on global warming and its impact on human activities on the global climate focused on rising of global mean 

temperature as well as ocean temperature over the last century after the industrial revolution, the frequencies and 

intensity of extreme weather events such as draught and heavy precipitation and the concentrations of atmospheric gases 

like carbon dioxide (CO2) and Methane (CH4). All these climatic changes have profound effect on human health. The 

Lancet commission has identified six ways i.e. changing patterns of disease and morbidity, food, water and sanitation, 

shelter and human settlements, extreme events and migration in which climate change can affect human health. Studies 

have also shown the impact of pollution and contaminants, and climate-induced changes in exposure and the effects on 

human health. The effects of climate change and environmental pollution on the next generation might become profound. 

Being the most sensitive members of the population, the foetus, newborns, children and women of reproductive age are 

the major victim of such changes. Recently as per the estimation of the World Health Organization approximately 25% 

of deaths in children under the age of 5 are caused by the total number of environmental factors. Pregnant and postpartum 

women and their infants constitute a major unique vulnerable group, whose sufferings are numerous due to such climate 

change. Pregnancy is a unique and responsive physiological condition that may lead to adverse newborn health outcome 

like spontaneous abortion, low birth weight, preterm birth, increased neonatal death, dehydration and associated renal 

failure, malnutrition, diarrhea and respiratory disease on exposures to climatic change. The present paper will throw 

light on such adverse impact of climatic change on newborn’s health especially on Low birth weight and Intra Uterine 

Growth Retardation (IUGR). 

Key Words: Pregnancy, Newborns, Low birth weight, IUGR, Birth Asphyxia.  

A STUDY ON IMPACT OF CLIMATE CHANGE ON THE FOOD AND 

NUTRITIONAL STATUS OF PRESCHOOL CHILDREN OF ODISHA- A STUDY 

OF TITLAGARH BLOCKASSISTANT  

 

Dr. Sanjaya Mishra 
P. G. Department of Geography, G M University 

The aim of this study was to find out the effect of climate change on the nutritional status of 2 to 6 year old preschool 

children. Titlagarh block of Balangir district was the choice for the study as it is one of the severe drought prone blocks 

of Odisha. The design of the study was a cross sectional survey of food and nutrition performed by anthropometry and 

administering questionnaires. The study targeted 400 children aged 24 months to 71 months since they are more 

vulnerable and serve as proxy to nutritional status. Statistical software SPSS version 16.0 and MS Excel 2003 was 

used to analyse the findings. From the results 53 per cent or almost more than half of the children were stunted or 

chronically malnourished (too short for their age). This is the result of inadequate intake of food over a long period of 

time or due to persistent or recurrent ill health. Girls were at greater risk of all 3 grades of malnutrition (Wasting, 

Underweight and Stunting) than boys. It was perceived that incorporating the findings into the on-going climate 

change programme of the country will significantly reduce malnutrition and nutritional deprivation due to climate 

change. 

Threats to Child Health from Fossil Fuel Combustion: Impacts ofAir Pollution and 

Climate Change 
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Surya Narayan Pradhan 

School of Life Sciences, Sambalpur University 

Fossil fuel combustion induces serious health and developmental hazards in children through its emissions of toxic 

particulate matter and gases and carbon dioxide. The developing fetus, neonates and young child are most vulnerable 

to the impacts of disproportionate burden of disease from both environmental pollution and climate change mediated 

by fossil fuel combustion. By minimizing our dependence on fossil fuels, we would achieve optimal health and 

economic benefits for our children and their better future. These benefits would play a vital role over the life 

expectancy across generations. The need of the hour is to formulate a holistic, child-centric energy and climate policy 

that addresses the domain of physico-chemical and psychosocial stressors resulting from fossil fuel pollution. 

Potential consequences, risk and uncertainties of climate change. 

Ms. J.  R. Rao 

HOD, P.G. Department of Botany 

 
        A healthy environment plays a significant role in the ecosystem. During past four decades the ecological balance 

has been disturbed by anthropogenic activities of human beings. Rapid urbanization and industrialization has an adverse 

affect on the present day environment. Consequently the world is facing a drastic change in the climatic pattern. 

      There is a gradual rise in the temperature resulting change in monsoon pattern. Decrease in forest cover, less 

agriculture output and the release of various poisonous gases from vehicles etc. has a negative impact on the 

environment. The flora and fauna are also in danger of extinction. Our natural resources and bio-diversity are been 

continuously exploited. 

       The sustainable development is an interdisciplinary idea drawing sustainability on the social and physical sciences 

as well as law, management and politics. It implies “a change in all aspects of life in a way that causes little damage to 

environment” 

       Now it is high time for us to take necessary measures to preserve the environment. So green technologies should be 

modified along with public awareness programme in order to restore the harmony of the environment.   

Impact of climate change on psychological health 

SatyasmitaBehera & Puspa Hembram 

Lecturer in psychology. Govt.women’s college, Sambalpur, 

Lecturer in psychology, G.M. University, Sambalpur 

 

Everyone has the right to a standard of living adequate for the health and well-being of himself and his family.  Many 

people will experience adverse mental health outcomes and social impacts from the threat of climate change. People 

have direct experience of climate change and changes of one’s local environment. The air we breathe, the food we eat, 

the place we live, all these influence our behavior. Relationship between human being and their environment is bilateral. 

Many people exposed to climate-or –weather related disasters, experience stress reactions and serious mental health 

consequences, including symptoms of post-traumatic-stress-disorder (PTSD), depression, and general anxiety, which 

often occur. Simultaneously mental health effects include grief/bereavement, increased substance use or misuse and 

suicidal thoughts. Extremely hot or cold or humid weather make the person uncomfortable, irritable, and aggressive. 

People react negatively when there is excessive rain, cyclone, flood or drought. Some studies and observations show 

that temperature level is linked to serious interpersonal aggression like violence, murder and rape. From different studies 

it has been  found that due to severe cyclonic storm in coastal areas of odisha, there was an outbreak of mental imbalance, 

PTSD and depressive disorders among super cyclone survivors of 1999, phailin in2013. Higher rate of suicidal thoughts 
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and child abuse appear among the survivors of those disasters who lost their family, relatives, house and properties. All 

of these reactions have the potential to interfere with the individual’s functioning and well-being and especially 

problematic for certain groups.  

EFFECTS OF CLIMATE CHANGE ON PLANT BIODIVERSITY 

Renuka Tripathy1, Somanath Behera2 

1.P.G. Deptt. Botany, G.M. University  2.School of Life Sciences, Sambalpur University 

Environmental conditions play a key role in defining the function & distribution of plants, in combination with other 

factors. Changes in long term environmental conditions that can be collectively coined as climate change are known to 

have had enormous impacts on plant diversity patterns in the future and are seen as having significant current impacts.  

The climatic change is due to the phenomenon of recent anthropogenic climate changes, or global warming. Focus is on 

the current impacts of climate change on biodiversity, and predicting these effects into the future. 

Changing climatic variables relevant to the function and distribution of plants include increasing CO2 concentrations, 

increasing global temperatures, altered precipitation patterns, and changes in the pattern of ‘extreme’ weather events. 

Because individual plants and therefore species can only function physiologically, and successfully complete their life 

cycles under specific environmental conditions. 

tmospheric CO2 concentration affect how plants photosynthesize, resulting in increases in plant water use efficiency, 

enhanced photosynthetic capacity and increased growth. Increased CO2 has been implicated in ‘vegetation thickening’ 

which affects plant community structure and function.[8]Depending on environment, there are differential responses to 

elevated atmospheric CO2 between major ‘functional types’ of plant, such as C3 and C4plants, or more or less woody 

species; which has the potential among other things to alter competition between these groups.[9] Increased CO2 can also 

lead to increased C: N ratios in the leaves of plants or in other aspects of leaf chemistry, possibly 

changing herbivore nutrition.[10] 

Increases in temperature raise the rate of many physiological processes such as photosynthesis in plants, to an upper 

limit. Extreme temperatures can be harmful when beyond the physiological limits of a plant. 

As water supply is critical for plant growth, it plays a key role in determining the distribution of plants. Changes 

in precipitation are predicted to be less consistent than for temperature and more variable between regions, with 

predictions for some areas to become much wetter, and some much drier. This can cause a major change in some 

ecosystems which are dependent on water supply. 

SPECIES EXTINCTION DUE TO CLIMATE CHANGE- A LOSS TO BIODIVERSITY 

OF EARTH 

 

ANUPAM PARIJA & ABHIJEET PRAKASH 

(PG 1st year Zoology, G.M University & Civil Engineering Branch, 4th year, KIIT) 

G.M.UNIVERSITY, SAMBALPUR, ODISHA, 768004 

 
Climate change is doing "widespread and consequential" harm to animals and plants, which are struggling to adapt to 

new conditions. Research suggests that winners in this transformation will be adaptable species that are expanding their 

ranges, like the Burmese python in Florida. The losers will likely be the species that are highly specialized, especially 

those whose habitats disappear completely. Many species that are on a verge of extinction or are extinct can be 

summarised as:-  

https://en.wikipedia.org/wiki/Human_impact_on_the_environment
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Plant_physiology
https://en.wikipedia.org/wiki/Biological_life_cycle
https://en.wikipedia.org/wiki/Biological_life_cycle
https://en.wikipedia.org/wiki/Community_(ecology)
https://en.wikipedia.org/wiki/Effects_of_climate_change_on_plant_biodiversity#cite_note-8
https://en.wikipedia.org/wiki/C3_plant
https://en.wikipedia.org/wiki/C4_carbon_fixation
https://en.wikipedia.org/wiki/Effects_of_climate_change_on_plant_biodiversity#cite_note-9
https://en.wikipedia.org/wiki/Carbon_to_nitrogen_ratio
https://en.wikipedia.org/wiki/Herbivore
https://en.wikipedia.org/wiki/Effects_of_climate_change_on_plant_biodiversity#cite_note-10
https://en.wikipedia.org/wiki/Precipitation_(meteorology)
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• Orange-spotted filefish - The filefish dwells in coral reef habitats, on which it is totally dependent, and are declining 

in part due to climate change. The animal went extinct in Japan during an episode of warmer ocean temperatures in 

1988. 

• Quiver tree - This succulent tree is endemic to the arid west of South Africa and Namibia. 

• Adelie penguin - These Antarctic birds mostly live on tiny crustaceans called krill. Krill live on the undersides of ice 

sheets, where they find refuge and algae as food. But as Antarctic sea ice retreats, krill populations are falling. 

Action Needed - Trying to slow the rate of climate change "is critical for the future of many species." That 

values for a conservation of biodiversity 

 

Climate Change, Sustainable Development and its Impact on Tribal People 

 

Dr. Nibedita Nath and Dr. Sangeeta Nath* 

Govt. Women’s College, Sambalpur 

*Consultant, Odisha State Open University 

 
Tribal have multi-faceted relationship with places, ecological processes and species. For everything they are dependent 

on nature and natural resources. They have dependence on a wide variety of native plant and animal species for food, 

medicine, ceremonies for countless generations. Climate change impacts the species and ecosystems that constitute tribal 

traditional foods that are vital to tribal culture, economy and traditional ways of life. Modifications in monsoon dynamics 

have affected the rice and wheat cultivations in rural and tribal areas. This impact of local production system has impact 

on food, nutrition security particularly among rural poor. The paper examines the impact of climate change on tribal, 

their health and traditional foods by providing cultural context for the importance of traditional food and economy to 

tribal culture. Therefore, indigenous people are uniquely affected by climate change. Tribal participation in local, 

regional, national climate change adoption strategies is necessary. Such things can increase the ability of tribal to address 

and adapt to climate change impacts. 

Environment change interrupts the production of secondary metabolites in therapeutic plants? 

P. Shivakumar Singh1, G.M. Vidyasagar2*, 
1Department of Botany, Palamuru University, Mahabubnagar-509001, Telangana State, India 

2*Medicinal Plants and Microbiology Research Laboratory, Department of Post- Graduate Studies 

and Research in Botany, 

Gulbarga University, Gulbarga – 585 106, Karnataka, India. 

Fundamentally plants synthesizing metabolites like primary and secondary. While the secondary metabolites are 

affecting by climate change. Plant secondary metabolites are inimitable cradle for every aspects like food additives, 

flavors, pharmaceuticals and industrially imperative bio-chemicals. Environmental influences viz., humidity, 

temperature, light intensity, water, minerals and CO2 effect the development of a plant and secondary metabolite 

fabrication. Climate change is initiating conspicuous properties on the physiology, life cycles and dissemination of the 

earth’s vegetation, including cultivated and wild medicinal plants. These metabolites have shown impending in 

balancing all the types of biochemical activities in the body. In case of medicinal plants the treatment various ailments 

have been differs from region to region due to the activity of secondary metabolites. A necessity for research to progress 

our considerate of climatic change possessions on medicinal plants is reviewed in the present article. An effort is being 

complete here to evaluation the effect of abiotic factors and future tactics for investigation on secondary metabolite 

fabrication.  

Keywords: Production of secondary metabolites, Environment change, therapeutic plants 
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Minamata Disease: A dradeful effect of environmental Pollution 

Swagatika Supakar1 , Somanath Behera2 

1. P.G. Deptt. Of Botany, G.M. University 

2. School of Life Sciences, Sambalpur University 

The Environmental Pollution creats a lot of health issues in us. Minamata disease (M. d.) is methylmercury (MeHg) 

poisoning that occurred in humans who ingested fish and shellfish contaminated by MeHg discharged in waste water 

from a chemical plant (Chisso Co. Ltd.). It was in May 1956, that M. d. was first officially reported in Minamata City, 

south-west region of Japan's Kyushu Island. The marine products in Minamata Bay displayed high levels of Hg 

contamination. The Hg content in hair of patients, their family and inhabitants of the Shiranui Sea coastline were also 

detected at high levels of Hg .Typical symptoms of M. d. are as follows: sensory disturbances (glove and stocking type), 

ataxia, dysarthria, constriction of the visual field, auditory disturbances and tremor were also seen. Further, the fetus was 

poisoned by MeHg when their mothers ingested contaminated marine life (named congenital M. d.). The symptom of 

patients were serious, and extensive lesions of the brain were observed. While the number of grave cases with acute M. 

d. in the initial stage was decreasing, the numbers of chronic M. d. patients who manifested symptoms gradually over 

an extended period of time was on the increase.  

                                                                    

 

 

ECOFEMINISM 

 
Dr. Sujata Mishra 

Associate Prof. & Head P.G. Dept of Geography, SCS (A) College, Puri 

 

Ecology and feminism makes eco-feminism, but it is neither of the two, rather it is meta feminism. Violence against 

mother earth inter twined with an emerging urge to subdue and control women have been perpetuated by patriarchy. 

Eco-feminism was a term coined by Francois-d Euobonne in 1974.It was the lens of gender to read the inter-

connections between the domination of humans by race, gender and class on the one hand and the domination o earth 

on the other. Eco-feminism is an ancient concept applied in a contemporary world.It offers radical alternatives for 

reconstructing life on earth.By reactivating the ancient spiritual power of the feminine principle and balancing it with 

the male principle, man ang women together can abandon dualistic thinking. They can live as sensitive, mature human 

beings in harmony with other animals and nature. Let us move forward leaving behind the past, in consciousness with 

present and onward to future for a sustainable oneness with mother earth. 

 

Sea Surface Temperature Persuade Coral Bleaching in the Saltwater Island 

of Gulf of Mannar, Eastern Sea board of India 

 

K K Barik, J K Tripathy, S R Panda and P C Dalai 

P.G. Dept. of Earth Sciences, Sambalpur University, Jyotivihar, Burla 

The Corals are symbiotic organisms which are very sensitive to different environmental variables. It can tolerate up to 

optimal limits of above parameters. However SST is a key factor in terms of coral bleaching which can result in mortality 

and retard growth rate of coral environments. Based on the available cloud free satellite data the coral health during 
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2000-2009 was assessed in coral environs of the Gulf of Mannar. Landsat Thematic Mapper (TM) and Enhanced 

Thematic Mapper plus (ETM+) data were used for identification and mapping of coral reefs and National Oceanic and 

Atmospheric Administration (NOAA) Advance Very High Resolution Radiometer (AVHRR) derived SST data was 

used to assess the thermal stress and its induced bleaching. This study concerns the bleaching of coral reefs in response 

to SST. The average of monthly AVHRR SST data of ~5km radius on saltwater island out of 21 island was taken in 

order to find out the time series data for saltwater island which was considered as virtual station of respective islands. 

Then variation of SST data was correlated with health of coral environment. The results suggested that during 2002 and 

2005 coral reef bleaching might have been induced due to elevated SST. 

Key words: SST, Coral, Bleaching, NOAA, AVHRR, Remote Sensing 

Food insecurity, Commercial farming and Climate Change: 

Risk in tribal and remote areas 

Dr. Rabi Narayan Behera 
Assistant Professor 

Regional Institute of Education (NCERT), Bhubaneswar 

 
One in each four children under the age of five is underweight, mainly due to lack of food and quality food, inadequate 

water, sanitation and health services, and poor care and feeding practices (UN, 2010: 4). The world is suffering from 

many forms of food insecurity and the intensity varies with locale. Most often the poor in the less developed world is 

the worst sufferer (UN, 2010: 4; Patnaik, 2011: 11). The situation is worse in regions with scarce resources, 

physiographic and climatic disadvantages and especially during natural calamities, conflicts and wars. The issue of food 

security is complex and intertwined with a web of factors like natural recourses, types of agriculture, population, 

infrastructure, development, globalization, liberalization, technology, subsidy, food aid, governance, institutions, land 

holding, politics, policy, commercialization, climate change, cultural aspects and many more. Human population growth 

in the developing world drives land-use changes, impacting food security. In India, the dramatic change in demographic 

dynamics over the past century has reduced traditional agricultural landuse through increasing commercialization. Here, 

we analyze the magnitude and implications for the farming system by the introduction of cash-cropping, replacing the 

traditional slash and burn rotations (jhum), of the tribal people on the Meghalaya Plateau, northeast India, by means of 

agricultural census data and field surveys conducted in seven villages. Land-use change has brought major alterations 

in hill agricultural practices, enhanced cash cropping, promoted mono-cropping, changed food consumption patterns, 

underpinned the emergence of a new food system, and exposed farmers and consumers to the precariousness of the 

market, all of which have both long- and short-term food security implications. We found dietary diversity to be higher 

under jhum compared to any of the cash-crop systems, and higher under traditional cash-cropping than under modern 

cash-cropping. The implication of climate change on food insecurity is more in commercial farming system than the 

areas having subsistence farming.     

Weather and Temperature affects Human Behaviour 

Dr. Vanishree Panda 

Dept. Of Psychology 

 

Social scientists are increasingly discovering new evidence linking weather and human behaviour. Now global worming 

has been challenging to reliably identify the exact mechanisms underlying this relationship. Here we identify one 

potential mechanism that can link climate to behaviour change, and underpins many of the reported findings on social 

restructuring. Specifically, we show that daily weather is linked to human planning behaviour, and this effect is 

moderated by climate. Our results demonstrate that as weather gets colder, humans increase their planning in cold regions 

and decrease planning in warm regions. Since planning has previously been linked to group efficiency, cooperation, and 
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societal organization, our work suggests planning is one mechanism that can link climate change to societal 

restructuring. 

We refer to climate as the long-term pattern of average weather conditions of a region, season as the annual changes, 

and weather as the daily changes observed in a region. Evidence has associated weather conditions, like temperature, 

sunshine, humidity and wind speed, to the changes of human pathology, mood and cognition status, as well as the 

tendency for crime and suicides. When the weather turns hot, tempers start to flare, and violent crime rates go up. This 

is a commonsense view that temperature affects aggression. It  is observed  our tempers flare when the temperature rises 

. 

 As a result of global warming and If high temperatures, especially when combined with high relative humidity, persist 

for several days (heat waves), and if nighttime temperatures do not drop, extreme heat can be a killer. The change not 

only affects human behaviour directly but indirectly affects the socio economic standard of a country due to Natural" 

disasters, Poor air quality, Allergens and Spreading diseases. 
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RESPONDING TO CLIMATE CHANGE CHALLENGES 

 

 

 



 

 

 

 
Page 41 

 
  

 

 

 

 

 

 

IMPACTS OF CLIMATE CHANGE: ISSUES & CHALLENGES IN ODISHA 

Bikram Singh, Manoj Kumar Swain and Dr. Sibabrata Das 

Department of Applied Geography 

Ravenshaw University, Cuttack 

 

Global climate change has become a major development issue due to its direct and indirect impact on common peoples’ 

lives. The intensity of impact varies by spaces and groups, depending on geographical and socio economic factors. This 

paper tries to analyse the impact of climate change in Odisha, a socio-economically poor state of India. This state has a 

varied geography and a substantial proportion of its people are socially and economically disadvantaged. The major 

objectives of the paper are, (1) to analyze the changing pattern of climatic elements in Odisha; (2) to examine the 

changing level of sea along the Odisha coast; (3) to assess the impact of climate change on people by their geographical  

location & socioeconomic condition; and (4) To discuss the probable context specific mitigation strategies. This paper 

is based on data published in reports of various Government and non-government organization. Commonly used 

descriptive statistics have been used to analyze the data while cartographic techniques have been used for visualization. 

 

Keywords: Climate Change, Sea level rise, Mitigation, Vulnerable Groups. 

Climate Change: A major challenge to the Biodiversity hotspots of India 

 

Dr. Dillip Kumar Sahoo 

PG. Dept. of  Zoology, Gangadhar meher University, Sambalpur, Odissa. 

 

Climate change and over increasing human disturbance are major causes for forest destruction and species extinction. 

Analysis of global human population data shows higher human population density in hotspots located in the tropics, 

where the Western Ghats accommodate the highest human population density among all global hotspots i.e more than 

300 persons/km2. India's biodiversity hotspots cover a significant proportion (16.86%) of the total global area under 

biodiversity hotspots. Among the hotspots under India's political boundaries, the Western Ghats account for 64.95%, 

Indo-Burma 5.13%, Himalaya 44.37% and Sundaland 1.28%. The regional rate of climate warming in Himalaya has 

been observed to be higher than the global warming rates. This could lead to extinction of native flora in the Himalayas 

because further pole-ward migration is not possible due to the topographic barriers. Most of the vegetation cover of 
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Indo-Burma hotspot exhibits high levels of forest fragmentation. Recent extreme events such as the Indian Ocean 

tsunami have caused tremendous loss of forest cover in Andaman and Nicobar Islands, which form part of Indo-Burma 

and Sundaland hotspots. Threats such as invasive alien species, forest fires, and droughts put undue stress on the 

vegetation of these hotspots. Majority of the 34 global biodiversity hotspots harbour exceptional concentrations of 

endemic species and are facing tremendous anthropogenic pressure. Conservation of endemic plants might also 

provide an umbrella for the protection of herbivorous insects, nematodes, fungi and large proportion of their parasites. 

Nonetheless, the parts of four biodiversity hotspots in India are facing their own challenges. 

 

 

SUSTAINABLE INDUSTRIAL DEVELOPMENT WITH ENVIRONMENT AND 

FOREST LEGISLATION IN INDIA. 

 

SWATI LEKHA BOHIDAR. 

Non-Academic Consultant, OSOU 

  

In this study, we analysis how industrial development is causing enormous pollution and Indian Government regime 

is making laws regarding environment and forest protection. The technological advancement leads to sustainable 

Industrial growth which seems to be important factor of our socio-economic growth. The growth of infrastructure is 

creating deforestation and emission of different types of pollutants to the air, water and soil. The deforestation can 

lead to loss of biological species and prove to be an alarming bell of environmental pollution and being an obstruction 

in development. The small and large industry sector contamination causes hazardous pollution to our environment. 

The Industrial pollution can reduce the quality of soil creating a bad impact on our agriculture and allied fields. In 

coming years we expect a sustainable development of industries and Government plans for laws and initiatives 

programs to save our environment and forests. In industrial areas, financially sustainable improvements of the 

environment are piloted and replicated significantly and designs of new industrial parks serve as nation-wide models 

in India. The central pollution control board and Ministry of environment, Forest and climate change have a regime 

regarding legislation of environment and forest. The Indian Government is implementing  policies to save our 

environment.  

Key Words: -  Sustainable development, regime, legislation. 

Human Behavior and Climate Change 

Mrs. Samita Acharya 

Head of the Department, Dept. of Psychology, G.M. University, Sambalpur, Odisha-4 

 

This paper makes an effort to conceptualize the human as the primary drivers of global climate change. It is not a new 

phenomenon. Earth temperatures and climate have changed considerably over the past million of years. However, the 

current changes and those projected for the future differ in that they are largely driven by human behavior. Human 

contribution is highly essential to sustainability development. Climate change is a central concern of environmental 
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psychology.  Impact of Climate change is highly influences due to the results of green house gas, more frequent 

temperature, floods, drought, extreme storms, heat related death, infectious disease, and epidemics etc that not only 

adversely affect human health and wellbeing but also have negative impact on psychological health too. So, we have 

considerable opportunity and also responsibility to effect change through increased understanding of the factor that 

underlies the causes of climate change. Our needful behavior should more concern about the forest conservation, 

protection of wetlands, conservation of biodiversity, and the way in which green house gas (GHG) mitigating 

behaviors may be effectively encouraged. Therefore a primary goal of this paper is to study the behavioral drivers of 

climate change, psychological barriers to behavior changes and key interventions strategies for encouraging behavior 

change to handing quality land, air and ecology to coming generation.  

Key words: climate change, causes of climate change, human behavior, Green House Gas psychological strategies, 

sustainable development. 

 

Climate Change and Sustainable City: The Role of Urban Green Space 

Ms.Binodini Majhi, 

Department of  Applied Geography, Ravenshaw University, Cuttack 

 

Urbanization, climate change and cities are intricately related as change in any one will affect the others. The world’s 

population is quickly becoming urbanized. In 1950, less than 30% of the world’s population lived in cities. This number 

grew to 47% in the year 2000 (2.8 billion people), and it is expected to grow to 60% by the year 2025.There are many 

environmental problems which makes cities unsustainable. Cities contribute to climate change via burning of fossil fuels, 

generating urban heat islands, deforestation and other activities, and are subject to climate change and its ill effects. 

Cities, however, can help control climate change via reducing greenhouse gases, renewable energy, green designs, 

sustainable communities, eco-cities and other measures. There are countless innovative means of addressing 

sustainability issues in cities. Cities must control their ecological, water and carbon footprints, especially when climate 

change is now impacting the entire planet. This paper is an attempt to link climate change with sustainable cities and 

discuss the possible solutions to address climate change focusing on role of urban green space in reducing the impact of 

climate change in cities and other environmental benefits for city’s sustainability.  

Key Words: Urbanization, Climate Change, Urban Green Space, Sustainable City. 

 

Climate change and PTSD 

 
Suprita Sahoo 

M.Phil. 1st Semester 

P.G. Dept. of Psychology, Sambalpur, Odisha-04 

Global climate change posses one of the greatest challenges facing humanity in this century. Psychology provides 

understanding of climate change and addressing its challenges. People’s anxiety and distress about the implication of 

climate change are undermining mental health and wellbeing. Climate change such as floods and droughts can lead to 

impaired to mental health and a great sources of stress. Increased frequency of disasters which is the main effect of 

climate change results to PTSD (post traumatic stress disorder). It is a condition where strongly psychological help is 

needed for the survival of a better beginning of life and to fight with the terrible situation which helps to overcome 

PTSD.  

Key words: Climate change, post traumatic stress disorder 
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IMPACT OF FOREST CLEARANCE ON SOIL MACROFAUNAL DIVERSITY 

Soumyshree Routray, Dr. Sunanda Sahoo* 

School of Life Sciences, Sambalpur University, Jyoti Vihar, Burla- 768019 

Forest clearance followed by climate change can have significant impacts on all the soil biodiversity and related 

services. Present investigation was carried out to observe the soil macrofaunal communities in different land use 

systems derived from the clearance of natural forest of Sambalpur district during the construction of multipurpose 

Hirakud Dam in 1960s. The soil macrofaunal diversity has been studied in natural forest (NF) near Debrigarh 

sanctuary, crop field (CF), fallow land of 10 year (FL), and pasture field (PF) near Sambalpur University campus. 

During summer earthworm density was highest in CF followed by NF, PF, and FL. Termite and ant density were 

highest in NF both in summer and rainy season. OA showed highest abundance in forest during summer. The living 

biomass of earthworms, termites, ants, and OA was highest in NF during summer as well as in rainy season. Highest 

diversity index of 23 and 18 was observed in forest during summer and rainy respectively. Vegetation clearance and 

continuous cropping are supposed to cause reduction in the quantity and quality of organic matter, modification of 

soil microclimate, causing lower macrofaunal density and species richness in CF, FL and PF as compared to natural 

forest in the present investigation. The study thus emphasises the development of different land use systems by forest 

clearance leads to detrimental impact on soil macrofauna.  

Key words: Forest clearance, Macrfaunal communities, Diversity Index, Species Richness 

 

A comparative antimycotic activity of ethanolic leaves extracts of Carissa spinarum 

L. from diverse climatic environments 

 
P Shivakumar Singh1, GM Vidyasagar2 

1Department of Botany, Palamuru University, Mahabubnagar– 509001, Telangana, India. 
2Medicinal Plants and Microbiology Research Laboratory, Department of Post-Graduate Studies 

and Research in Botany, Gulbarga University, Gulbarga – 585 106, Karnataka, India. 

Antimycotic Activity (Agar well diffusion technique) of ethanolic leaf extract of Carissa spinarum (Apocynaceae) was 

evaluated against mycotic fungi namely Trichophyton rubrum, Microsporium gypseum, dimorphic fungi such as 

Candida albicans, and saprophytic fungi like Aspergillus flavus, Apergillus niger and pathogenic bacteria like,  

Stephylococcus aureus, E. coli, Bacillus subtilis. Maximum antimycotic activity was observed againist M gypseum (13 

mm) followed by T. rubrum (11 mm), C. albicans (9 mm), A. flavus (8.4 mm), A. niger (8 mm). Among bacteria tested, 

B. subtits showed maximum inhibition of 8.2 mm followed by E. coli (8 mm) and S. aureus (7.5 mm).  The MIC was 

determined against all the test fungal and bacterial strains. The sensitivity of the test organisms varied with the species 

and strains. The study provides basis for the isolation and purification of anti-dermatophytic compounds from the leaves 

of Carissa spinarum L. 

Key words: Antimycotic activity, Minimum Inhibitory concentration, Carissa spinarum L. 
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Jagnyaseni Meher1, Somanath Behera2 

1. P.G. Dept. of Botany, G.M. University, Samablpur. 

2. School of Life Sciences, Sambalpur University 

 
Prokaryotic and eukaryotic microorganisms dominate life on Earth with respect to the numbers of individuals and 

biomass. Yet, the number of species of macro-organisms described as well as the estimated numbers of yet to be 

described species exceeds those of the microorganisms by an order of magnitude. Such numbers give an incomplete 

picture of the diversity in the microbial world. Only two modes of life are found in higher plants and animals: oxygenic 

photosynthesis and aerobic respiration. In the microbial world a great variety of processes occur, aerobic as well as 

anaerobic, phototrophic (oxygenic and anoxygenic), respiratory (with oxygen or other electron acceptors), fermentative 

and chemoautotrophic (using reduced inorganic compounds as energy sources). Also phylogenetically the microbial 

world is by far the most diverse. Most branches in the small ribosomal subunit ribonucleic acid (RNA)‐based 

phylogenetic tree contain only microorganisms, whereas higher plants and animals only form short lineages in the 

eukaryotic branch. 

Key concepts 

 The microbial world encompasses most of the phylogenetic diversity on Earth, as all Bacteria, all Archaea and most 

lineages of the Eukarya are microorganisms. 

 The morphological diversity in the microbial world is much smaller than that of the higher plants and animals. 

 With respect to numbers of individual microorganisms and biomass the microbial world is far more important than the 

world of macro-organisms, but the numbers of species of microorganisms described to date and the predicted numbers 

of yet undescribed species are about an order of magnitude lower than those of the macro-organisms. 

 Based on their modes of energy generation and the variety of organic and inorganic compounds used as energy source 

and/or nutrients, the microbial world and especially the world of the prokaryotes, has many more possibilities than are 

realized by macroscopic animals and plants. 

 Sequencing of microbial DNA isolated from natural environments (environmental genomics, meta-genomics) has 

revealed the existence of a tremendous variety of yet uncultured microorganisms, showing that the true microbial 

diversity in nature is much higher than currently recognized on the basis of organisms studied in culture. 

Phytoremediation using inhabiting species of open mine areas of Tikiri, 

Rayagada, odisha. 

 
P K Acharya and M Nayak 

PG Department oif Botany, G M university, Sambalpur 

 

Phytoremediation, an emerging cleanup technology for contaminated soils, groundwater, and waste water and 

waste land by use of green plants (including grasses, forbs, and woody species) to remove harmfull elements or 

compounds or environmental contaminants as heavy metals, trace elements, organic compounds, and radioactive 

compounds in soil or water. The open mine of Tikiri mining area  in Rayagada district are newly mined areas and 

reclamation is not yet started. Thus the study aims at phyoto remediation of those areas through the native species 

available there by localities. Plantlets will be produced by tissue culture and managed to grow in the dump areas for 

development of greenery and also removal of contaminants from the mine soil. 

 Keywords: Phytoremediation, Native, Contaminant, Tissue culture. 
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Biotechnological approaches for sustainable utilization of agro-wastes 

Prakash Kumar Sarangia, Hara Prasad Sahoob and Bhabjit Pattnaikc 
aDirectorate of Research, Central Agricultural University, Imphal, India-795004 

bDepartment of Botany, B J B College, Bhubaneswar-751014, India 
bDepartment of Botany, Christ College, Cuttack, India 

 

The huge accumulation of agro-industrial waste-materials generated by the milling, brewing and various agriculture and 

food based industries which in total amount to be about 500 million tones per year in India. Most of these by-products 

contain three major structural polymers such as cellulose, hemicellulose and lignin. Accumulation of this kind of biomass 

not only results in the deterioration of the environment, but also loss of potentially important materials. Biological 

degradation, now-a-days, has become an increasingly popular alternative for the treatment of agricultural, industrial, 

organic as well as toxic wastes. Cellulose and hemicellulose being the major constituents of these materials can be 

referred to as valuable resources for a number of reasons, mainly due to the fact that they can be bio-converted easily 

into valuable products. These wastes can be processed to yield a number of value added products, such as biofuels like 

biohydrogen, bioethanol along with a variety of chemicals. Various treatment methods such as physical, chemical, 

biological are employed for the production of value-added compounds. Various phenolics like ferulic acid and vanillin 

are world’s most prized flavor compound mostly obtained through microbial treatment of agro-wastes. 

Keywords: vanillin, biofuel, agro wastes, ferulic acid 

Sustainable Agriculture and its Importance 

Sonali Hota 

PG Department oif Botany, G M university, Sambalpur. 

Mail Id : sonalihota@rediffmail.com 

 

Sustainable Agriculture refers to agriculture- where the agro ecosystem functions on self sustaining basis of nutrient 

supply and crop protection in order to stabilize crop yield. Sustainable agriculture involve practices such as organic 

farming, biological  and natural pest control, emphasis of water shade approach to conserve the soil and water, build-

up micro flora  in close harmony  with beneficial soil inhabitant and complete desist the use of synthetic chemicals. It 

is sustainable agriculture which ensures pollution free  food production and which ensures continuation of agriculture 

with least damage to ecosystem. Sustainable agriculture protects and renews soil fertility in natural resource base, 

optimise the management and use of on farm resource, reduces the use of non-renewable recourses and purchased 

production inputs, provides an adequate and dependable form of income. Sustainable agriculture can be achieved by 

adapting the mix firming mix cropping, crop rotation, crop selection and varietal improvement. 

 

Key Words: Sustainable Agriculture, Crop Rotation, Mix Cropping, Non renewable resource. 
 

 

Trend of Climate Induced Natural Disaster in Odisha 

Guru Charan Sahu and N K Dharua* 

Research Scholar  

P.G. Department of Geography 

* Junior Lecturer in Geography, G. M. University 

 

 
Orissa is one of the most vulnerable states of climatic change in India. Since the people of the state are poor and 

maximum people depend on agriculture thus they are more vulnerable to such changes. The state has experienced 

contrasting extreme weather conditions: from heat waves to cyclones, from droughts to floods. As Odisha is placed at 
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the head of the Bay of Bengal which influence the climate of Odisha on large so even a slight change in the sea’s behavior 

can have an immediate impact on the coast. The Bay becomes the centre of low pressures causing heavy rains and 

cyclones in the sub-continent and especially in Orissa. Growing hot days and reducing rainfall, changes in local bio-

diversity, flood, Drought, Cyclone etc. are the indicators of climate change in Odisha Apart from more frequent extreme 

weather events like floods and droughts, Large-scale impact of climate change will include an increase in sea level 

causing economic loss and disruption of life, accelerated coastal erosion, seawater intrusion into fresh groundwater and 

encroachment of tidal waters into river systems. Big cities situated on coasts, flood plains and river deltas, supporting a 

large number of people and industries can expect increased flood damage causing loss of structures and property.  

Redefining Sustainable Development from perspective of Planetary Boundaries 

Monalisa Nath 

U.G. 4th Semester 

P.G. Department of Geography 

G.M. University, Sambalpur 

The world faces a serious challenge from 7.2 billion populations of us demanding primary resources, and the Earth’s 

seemingly vast limits are being hit and hit hard. Further, climate variability adding abrupt, irreversible changes, with 

potentially catastrophic implications for poverty alleviation and human development. For the first time we are seeing 

evidence of human induced changes on how the Earth system operates – from accelerated melting of ice sheets to 

shifts in rainfall patterns and the undermining of ecosystems and biodiversity. As a result global sustainability has 

become a prerequisite for human development at all scales, from the local community to nations and the world 

economy. The concept of planetary boundaries has been developed to outline a safe operating space for humanity that 

carries a low likelihood of harming the life support systems on Earth to such an extent that they no longer are able to 

support economic growth and human development. The objective of the paper is to explain, planetary boundaries do 

not place a cap on human development. Instead they provide a safe space for innovation, growth and development in 

the pursuit of human prosperity in an increasingly populated and wealthy world. 

 

Air Pollution tolerance Index (APTI) of Plants 

near Bhusan Sponge Iron Industry 

SASMITA DASH AND SUNANDA SAHOO 
School of Life Sciences  
Sambalpur University. 

 
In this paper the Air Pollution Tolerance Index of twenty plant species near BSPL Rengali, Sambalpur were 

investigated .Screening of plants for their sensitivity/ tolerance level to air pollutants is important because the sensitive 

plants can serve as bio-indicator and the tolerant plants as sink for controlling air pollution in industrial areas. In order 

to evaluate the susceptibility level of plants to air pollutants, four parameters namely total chlorophyll, ascorbic acid, 

PH of leaf extract and relative water content were determined and computed to signify APTI . The results showed that 

at experimental plot the most tolerant species with respects to APTI are mangifera Indica, Colotropis procera, Lantana 

Camara, and Dalbergia Sisoo. The plant species like Eucalyptas citriodora, Ficus religiosa, Delonix regia, ficus 

bengalnesis, Madhuca Indica, Aegle marmelos, Liziphus julyuba, Ailanthus excels, Diospyros  melanoxylon, shorea 

robusta, Butea monosperma, Bombax ceiba, Azadirachta indica, Artocarpus heterophyllus are intermediately tolerant 

where as Buchania Lanzan and Tabernaemontana divaricata where categorized as sensitive species.the same was 

recorded for plants of control plot but with a lower APTI values, except Bombax ceiba which was exhibited  as 

sensitive species The present study suggests that evaluation of plant tolerance and performance index might be very 

useful in selection of appropriate species for the development of green belt in the vicinity of industrial areas. 
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Prevelence of Plasmid harboured multidrug resistant Enterobacteriaceae in the 

Hospital Environment Of VIMSR, Burla 

 

Monalisa Padhan and Smaranika Pattnaik 
Laboratory of Medical Microbiology, School of Life Sciences, Sambalpur University, JyotiVihar, Burla 

768019, Odisha, India. 

The unpredicted appearance of an unusual pattern of multiple drug resistance has been a clue that plasmids might be 

involved as carriers of the resistance genes, and in many cases the ‘epidemic strain’ of the pathogen involved in the 

outbreak has been found to contain one or more resistance plasmids. On a smaller scale, many outbreaks of hospital-

associated infection have been shown to be due to a particular strain of a gram-negative organism which contains one 

or more plasmids. Most Enterobacter species are either very resistant to many agents or can develop resistance during 

antimicrobial therapy. The bacterial strains isolated from nosocomial and clinical samples were subjected to subculture 

and passage onto EMB agar for selection of Enterobacteriaceae strains. Further, the colonies appeared on EMB agar 

plates were differentiated into metallic sheen positive (MS+) and metallic sheen negative  (MS-) strains. All the  EMB 

isolated (both MS+ and  MS-) strains were subjected to antibiogram study towards nine number of commonly 

prescribed antibiotics and were subjected to plasmid profile study by using Hi-pur Kit (Hi Media, Mumbai). From the 

plasmid profile study, it was found that almost all the strains were  harboured with multiple number of plasmids. 

Key words: Antibiogram, Plasmid, Drug resistance 

 

Improved pest management strategies to mitigate the adverse effects of 

climate change on pulse crops 

 
Sujit Kumar Mishra and Jogeswar Panigrahi* 

Plant Biotechnology Laboratory, School of Life Sciences, Sambalpur University, JyotiVihar-

768019, Burla, Sambalpur, Odisha, India 

Pulses are the delicious protein-packed sustainable food products that inhabit an important position in human nutrition. 

However, pulses are mostly affected by various insect pests. Increasing climate variability leads to changes in 

geographical distribution and population dynamics of the insect pests around the world. Due to the changing climate 

pattern, the insect pests of pulses that were important in the past are likely to become more overwhelming. Changes 

in geographical distribution of these pest species lead to their invasion to newer areas, which will pose a major threat 

to pulse production and food security in many countries. The role of various pest control strategies is likely to change 

as a result of climate change. Cultural practices, natural enemies, host plant resistance, bio-pesticides, and synthetic 

pesticides are now being widely used for pest management in pulse crops. However, many of these methods of pest 

control are highly sensitive to the environmental changes. Therefore, an attempt has been made in this review to relook 

the efficacy of various pest control strategies under diverse environmental conditions, and to discuss appropriate 

strategies for pest management that will be effective under various climatic conditions. 

 

PALEOCLIMATIC EVOLUTION, ADAPTATION AND SUSTAINABILITY IN 

AGRICULTURE 
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The present scenario shows the global temperature rise, sea level rise, species extinction, diurnal and seasonal weather 

fluctuation etc. everything becomes a great concern and challenge for 21st century issues related with population 

growth creating a problem for human to face, adjust or adopt with climatic variations. Climate scientists warn our 

emissions of greenhouse gases will destabilize climate causing a substantial reduction our earth’s life carrying 

capacity. There is environmental risk and it is not clear enough for Governments to take sufficient action. The purpose 

of this paper is an overview to paleoclimatology which sorting out the major disturbances caused over geological past; 

climate change adaptation; and way to attain sustainable development over earth. The objective is to find the way of 

proper allocation of resource utilisation, attain sustainable development and support the motto of “going green.” It is 

need to maintain the agricultural sector- meets the basic needs of human population. 

The adaptation of suitable technology and methodology for proper resource allocation may helps to attain sustainable 

development over the earth. Future Earth carries out research around three broad themes- Dynamic planet, Global 

sustainable development, and Transformations towards sustainability. Biggest challenge was in making a shift to 

qualitative development competing with arithmetic growth of population.  

 

Growth and Antioxidant Response of Indian Wild Rice to Fly ash and Mining 

soil for Sustainable Phytoremediation of Contaminated Sites 

Sidhanta Sekhar Bisoi1,2*, Debabrata Panda1 and M. K. Satapathy2 

1Department of Biodiversity and Conservation of Natural Resources, Central University of Orissa, Koraput 
2Department of Life Science, Regional Institute of Education (NCERT), Bhubaneswar-751022 

Heavy metals are significant environmental pollutants, and their toxicity is a problem of increasing significance for 

ecological, evolutionary and environmental reasons. Large areas of soil have been contaminated by heavy metals, 

which are deleterious to the existence, and development of living organisms including plants, animals and 

microorganisms. Phyto-remediation, an emerging cost effective and environmental-friendly technology, uses plants 

to reduce, remove, degrade, or immobilize environmental pollutants, with the aim of restoring sites to a condition 

useable for private or public applications. The focus of the present study is to know the effects of fly ash and mining 

soil on growth and antioxidant response of Indian wild rice for possible phytoremediation and restoration of metal 

contaminated sites. After exposure to varying concentrations of fly ash and mining soil, the two cultivars of wild rice 

showed significant changes in germination, growth and physiological parameters. Higher concentration of fly ash and 

mining soil (100 %) resulted in significant reduction of germination, fresh weight and dry weight in both the wild rice 

in compared to the normal soil. Leaf chlorophyll content, leaf area and SPAD index were also significantly reduced 

under higher concentration of fly ash and mining soil. In low concentration of contaminated soil such as 50 % of fly 

ash and mining soil, the activities of antioxidant enzymes were increased in both the varieties over normal soil and 

the activities were significantly decreased under higher concentration of fly ash and mining soil. This study revealed 

that wild rice plants have the capacity to grow and tolerate the metal contaminated soil such as fly ash and mining soil 

in low concentration and phytoremediation of metal contaminated sites may be possible by the application of Indian 

wild rice. 

Effect of Industrial Dust Deposition On Chlorophyll Pigment Of Some 

Selected Plant Species In Kalunga Industrial Estate, Sundergarh, Odisha 

 
Samarendra Narayan Mallick * Shradhanjali Swain** 

*Ispat (Auto) College, Sector-16, Rourkela,Odisha and  **College of Arts , Science and technology, 

Bondamunda, Rourkela, Odisha 

 
Changes in the concentration of chlorophyll pigment were determined in the leaves of five tree species exposed to 

industrial pollution due to dust depositions. The five tree species, which are all economically important because of 

http://futureearth.org/themes/dynamic-planet
http://futureearth.org/themes/global-sustainable-development
http://futureearth.org/themes/global-sustainable-development
http://futureearth.org/themes/transformations-towards-sustainability
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their being fruit bearer, used for timbers, fodder and as roadside avenue trees on the basis of their air pollution tolerant 

index. These included Mangifera indica L., Tamarindus indicus L.,Cassia siamea Lam.,Azadirachta indica A 

Juss.,Dalbergia sissoo  Roxb. Reduction in chlorophyll   pigment was recorded in the leaf samples collected from the 

polluted areas when compared with samples from control areas, 2km far away from the industrial periphery of Kalunga 

Industrial Estate, Sundargarh, Odisha. 

 The lowest in total  Chlorophyll was observed in Mangifera indica L. (0.97 mg/g) whereas, thehighest  recorded in 

Tamarindus indicus L. (2.44 mg/g) due to size of leaves. The results of this study also reveal that there is a negative 

correlation between the amount of dust accumulation and plant growth parameters, as the amount of dust increased 

plant growth decreased respectively . in general the pollution by the industrial dust deposition has caused adverse 

effects on the chlorophyll pigment and the pH of the leaf extract.  

 

 

 

Climate change and its Impact on Biodiversity 
Mr. Pradip Kumar Das 

Research Collaboration 

Climate change is likely to have consider able impacts on most or all ecosystems. The distribution patterns of many 

species and communities are determined to a large extent by climate change due to a limited capacity to adapt to the 

changes in their environment. Climate change is becoming a significant a treat to biodiversity as the widespread habitat 

destruction caused by various anthropogenic activities in recent decades. It is expects that climate change will lead to 

major geographical shifts in the characteristic species of the different biomes of the world of the world. This paper 

highlights the impact of climate change in various sensitive eco-systems in diverse biomes as well as landscape types. 

Climate change is neither new nor unusual sometimes it has changed gradually i.e. over hundred to millions of years 

and at sometimes fairly quickly, over a few decades. Over the last 150-200 year the changes has been taking place too 

rapidly and certain bio-diversity species have found it hard to adapt. The second half of the twentieth century witnessed 

repaid increase in the awareness of global change in climate conditions and its implications on environment, 

ecosystems and various bio-diversities ion spatio-temporal context. International agreements on problems such as 

climate change and bio-diversity need to be backed up by action at the national and local level.    

 

CLIMATE CHANGE IMPACTS & ADAPTATIONS- A GEO SPATIAL APPROACH  

FOR MANAGEMENT 

 

Jajnaseni Rout1 and Adikanda Ojha2* 

1Reasearch Scholar, Chilika Development Authority, Bhubaneswar, Odisha, India 
2GIS Analyst, SPMU-ICZMP, Odisha, Bhubaneswar, India 

Climate change impacts on environmental depletion which became pressure to the global economy. The stable 

ecosystems are the foundation for livelihood and food security. The purpose of the study is to prepare an adaptation 

measures with geospatial technology for conservation of the natural resources and develop the livelihood of the local 

community from climate change scenario. Planning, policies and programs are required for natural resource management 

need to be based on community participation. The adaptation actions will facilitate the planning system to control the 

development for the natural resources. The main natural resources are land and water which destroyed by human 

intervention which causes climate change. The geospatial technology is helpful for preparation the site suitability 

analysis of land and water management adaptation plan for socio-economic development of the community. The study 
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area is one of the micro watershed of Ansupa lake catchment under Cuttack district of Odisha, India. To reduce the 

impact of climate change on natural resources and livelihood, some adaptation measures have been proposed i.e. 

afforestation, gap plantation, agro horticulture, farm pond, renovation of existing pond for pisciculture and dockery etc. 

for land management and bore well, dug well, LBS / check dam, WHS etc. for water management.  

Key Words: Climate, Geospatial, natural resource, LBS, WHS 

Emission of Methane and Nitrous Oxide Flux from Rice Field during 

Inflorescence Stage 

Dr. Ranjita Panda & Dr. S.P.Panda 

PG Department of Environmental Sciences, Sambalpur University 

Hindalco Industries Ltd, Hirakud 
 

CH4, CO2, N2O and CFC are the greenhouse gases (GHGs), which have strong infrared absorption bands and trap part 

of the thermal radiation from earth’s surface. Their concentrations have increased considerably since Pre-industrial 

times. CO2 concentration has increased from 280 ppm to 360 ppm, CH4 concentration from 750 ppbv to 1750 ppbv 

and N2O concentration from 270 ppbv to 310 ppbv (IPCC, 2001). Indian emissions are estimated to be CO2 (956 Tg), 

CH4 (18.63 Tg) and N2O (0.317 Tg) which are less than 3% of global GHG emissions in 2000.The methane emission 

sources includes rice paddy cultivation, livestock fermentation, manure management, coal mining, municipal solid 

waste dumps, biomass burning, oil and natural gas exploration flaring and transport sector. The agriculture sector 

contributes above 65% to Indian methane emission. Rice plants mediate gas exchange between the atmosphere and 

flooded soils through well developed system of air spaces (aerenchyma) that supplies atmospheric oxygen to the roots 

to meet their respiration demands and provide a pathway for gases in the soils to be released to the atmosphere. 

Methane and N2O are produced in the flooded soils and transported to the atmosphere in an integrated soil –plant- 

microbial process. In the present investigation, field measurement was made at regular intervals to monitor methane 

and nitrous oxide from rice field throughout the day during inflorescence stage. The role of soil parameters like pH, 

Eh, soil temperature that influence the generation of these gases were monitored continuously. The data obtained 

under upland and rains fed drought prone water regimes were compared. It is observed that Eh and pH played a 

significant role on the microbial activity to produce CH4 and N2O. The redox potential of the soil decreased with 

increase in day temperature. Conversion of naturally mineralised ammonia into nitrous oxide and different forms of 

nitrogen oxide intermediates under oxic and anoxic conditions are discussed. 

CLIMATE CHANGE IS THE MAJOR CHALLENGE FOR SUSTAINABLE 

DEVELOPMENT 

Sagarika Meher1, Somanath Behera2 

1. P.G. Dept. of Botany, G.M. University, Samablpur. 

2. School of Life Sciences, Sambalpur University 

The year 2015 witnessed two landmark international events: the historic climate change agreement under the UNFCCC 

in Paris in December 2015 and the adoption of the Sustainable Development Goals in September 2015. The Paris 

Agreement aims at keeping the rise in global temperatures well below 2°C, which will set the world towards a low 

carbon, resilient and sustainable future, while the Sustainable Development Goals, which replace the Millennium 

Development Goals, set the development agenda for the next fifteen years. On the domestic front too some important 

climate-related initiatives were taken, including the launching of the historic International Solar Alliance and the 

submission of the ambitious Intended Nationally Determined Contribution.Climate change is the most significant 

challenge to achieving sustainable development, and it threatens to drag millions of people into grinding poverty. This 
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is occurring due to over-exploitation of environment.At the same time, we have never had better know-how and solutions 

available to avert the crisis and create opportunities for a better life for people all over the world.Climate change is not 

just a long-term issue. It is happening today, and it entails uncertainties for policy makers trying to shape the future. The 

present time period is the Science Era. We develop our society a lot but for a prosperous future sustainable development 

is highly essential. 

Effective education to train the human society for Environmental Management 

   

Dr. Rajashree Baral  Miss Jharana Sahu Mr. Venkateswar Meher Mr. Gajanan Behera 

 Mrs. Namita Biswal 

Department of  Education, G. M. University 

The concept of environment is associated with the human society and all round development of nation as a whole. 

Generally environment means the aggregation of both biotic and abiotic components of any area. Broadly speaking 

environment is nothing but the sum total of all surroundings of a living organism, including natural forces and other 

living things, which provide conditions for development and growth as well as of danger and damage. However in 

this present era due to population explosion and evil human practices environmental degradation is taking place, which 

needs global attention and proper environmental management through education. So, environmental management is a 

systematic approach of administrative function to develop, implement and monitor the environmental policies for 

incorporating environmental goals. It mainly focuses on the improvement of environment for human welfare for 

present and future generation. Therefore, effective education for environmental management refers to the degree to 

which educational institutions are successful in accomplishing their educational objectives regarding environmental 

protection and growth in all stages (Elementary, Secondary and University) of education. So for effective 

environmental management, education helps for identifying problems regarding environment, formulating objectives 

and hypotheses, collecting data, analyzing the obtained data for drawing conclusion to solve environmental problems. 

 

IMPACT OF CLIMATE CHANGE ON MENTAL BEHAVIOR AND 

OVERVIEW OF SUSTAINABLE DEVELOPMENT GOALS. 

Nibedita Giri1,Puspa Hembram2 and Satyasmita Behera3 

1Department of Psychology, Gangadhar Meher University, Sambalpur - 768004, India 
2Department of Psychology, Gangadhar Meher University, Sambalpur- 768004, India 

3Department of Psychology, Govt. Women's College, Sambalpur,- 768004, India 

Climate change is debatably one of the most pressing issues facing our planet and its inhabitants. Any significant 

change in the measures of climate lasting for an extended period of time(10 to 100s of years). In other words, climate 

change includes major changes in temperature, rainfall, winds, and other indicators. Natural and human causes are 

mainly responsible for climate change. 

However, the recent and accelerating warming of the earth’s climate is largely attributed to human activity, and its 

impacts are mediated by psychological and social processes and can be limited primarily by human activity. The 

American Psychological Association (APA) taskforce report describes how psychology can help better understand the 

causes and consequences of climate change and can contribute towards process of global climate change. Global 

warming is associated with different mental health risk such as heat waves, contribute to more alcohol and substance 

use, posttraumatic stress disorder and other mental health problems. Psychology can improve understanding of the 

behaviors that drive climate change by building better behavioral models . The United Nations General Assembly 

(UNGA) in its 17th session in September 2015 has announced a set of 17 SDGs(Sustainable Development Goals) and 
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169 targets which will stimulate action over the next 15years. The Millennium Development Goals (MDG) that was 

in place from 2000 to 2015 was replaced by the Sustainable Development Goals (SDG) with the aim of guiding the 

international community and national Governments on a pathway towards sustainable development for the next fifteen 

years. It is more than just caring about the environment, or generating money through economic growth. It is the 

intersection of three pillars: Environment, Economy, and Society. Sustainable development requires the active 

involvement of all stakeholders: governments, NGOs, private sector but also civil society. It is not just politicians, or 

policy makers, who decide stakeholder in SD . The most important stakeholder in SD is YOU! 

( Keywords: climate change, mental behavior, natural resources, global warming, Sustainable Development(SD), SDG 

etc)   

Sustainability of Countries on Climate Change 

 
Mr. Subrat Kumar Patra 

Kendrapara Autonomous College,Kendrapara 

The effect of climate change is becoming more evident day-by-day. According to Inter Governmental Panel on 

Climate Control (IPCC) the impact of human activities is exceeding hundred times more than that of natural & solar 

factors and which leads the fear that this influence will cause irreversible catastrophes. Various types of Environmental 

pollutions like- Water pollution, Air pollution, Soil pollution, Thermal pollution, Radioactive pollution, Noise 

pollution, Light pollution etc. Caused by us putting an adverse effect on the climatic condition. By the way pollution 

may be best defined as “Unfavourable alteration of our environment partially or fully as by a result of human action 

through direct or indirect effects of changes in radiation level, energy pattern, chemical & physical constitution and 

the abundance of organism”. The examples of climate change are all around us, from changing weather pattern & 

water scarcity to deforestation and melting glaciers. So both the Govt. & Corporate majors are putting in place 

strategies to develop green industries by using renewable energy sources and they are also adopting appropriate 

responsibility agendas & enacting regulations to reduce carbon emissions. Climate policies can be more effective 

when consistently embedded within broader strategies designed to make national & regional development paths more 

sustainable. This will lead the impact of climate variability, climate policy responses & associated socio-economic 

development which will affect the ability of countries to achieve sustainable development goals. 

ASSESSMENT OF MUNICIPAL SOLID WASTE MANAGEMENT IN THE 

MILLENNIUM CITY OF CUTTACK 

 
Dr.Srabanee Mishra(Lecturer in Geography) & Prabodh Dung Dung(Jr. Lecturer 

in Geography) 

Municipal solid waste (MSW) has become a matter of concern in the contemporary times particularly in the urban 

environments of developing countries. Modernization and changing life style are contributing to this issue to a large 

extent. Status and present practices of MSW management in the millennium city of Cuttack; are assessed in order to 

formulate better strategies: so that effective MSW management can be accomplished. The city of Cuttack generates 

261 tonnes of MSW per day, which comprises 128 tonnes of silt, debris, and inert material and 133 tonnes of organic 

and recyclable wastes. The samples of MSW collected randomly from the main dumping site of the city; it is found 

that the organic waste particularly the vegetable wastes comprise about 50 per cent and plastic wastes constitute 29 

per cent and the rest consists of construction wastes, metal scrapes broken glass etc. The municipal corporation of 

Cuttack has planned to adopt different methods of MSW management; as per the MSW management rules 2000 of 

Govt. of India, and suitable disposing of the non-biodegradable waste through recycling. However the assessment of 

the existing MSW management practices reveals certain drawbacks. In view of this community awareness 

programmes regarding the problems associated with improper management of MSW which are causing environmental 

pollution along with adopting the proper waste disposal practices are vital. 

 



 

 

 

 
Page 54 

 
  

Key Words: Solid Waste, Non-biodegradable Waste, Community Programmes.  

  

DNA barcoding identification in Lepidopterans 

 
Priti Pragyan Ray 

P.G. Department of Zoology,G.M. Universitry, Sambalpur 

 
Mitochondrial DNA (mt DNA) is maternally inherited DNA, characterized by a rapid evolutionary rate and lack of 

genetic recombination. It has been widely used as an informative molecular marker for diverse evolutionary studies 

among species, including molecular evolution, phylogenetics, population genetics and comparative and evolutionary 

genomics.In majority of insects, the mitogenome is a double stranded, circular molecule, varying in size between 14 

and 19 kilobases.It contains 37 genes, including 13 protein coding genes (PCGs) (subunits 6 and 8 of ATPase [atp 

6and atp 8], cytochrome- c oxidase subunits 1-3 [cox 1-cox-3], cytochrome -B[cob], NADH dehydrogenase subunits 

1-6 and 4L[nad 1-6 and nad 4L], two ribosomal RNA genes encoding the small and large subunit rRNA, 22 transfer 

RNA genes and a control region of variable length, known as the A+T rich region. To date, more than 200 species of 

the complete or near complete mitogenomes have been sequenced from insects. Lepidoptera is the second most 

numerous order of insects accounting for more than 160,000 insect species, but only about 50 complete or near- 

complete mitogenes are currently available in GenBank. The present paper gives a detailed review anlaysis of  DNA 

barcoding identification in lepidopteran insects till date. 

Keywords: mitogenomes, evolutionary rate, population genetics 

CLIMATE CHANGE AND RESOURCE SUSTAINABILITY 

Jijnasa Panda and Aishwarya Khamari 

School of Life Sciences ,  Sambalpur University  

Global warming, by definition is the “ gradual increase in the overall temperature of the earth's atmosphere generally 

attributed to the greenhouse effect caused by increased levels of carbon dioxide, chlorofluorocarbons, and other 

pollutants.”(Webster) In the last several decades, there have been numerous debates regarding global warming. As of 

now it has become one of the biggest problems facing the world today. Scientists do believe that our production of 

greenhouse gases and carbon dioxide is having a warming effect on the atmosphere Climate change is more than global 

warming. The rise in average temperature is only one indicator of broader changes also translating into extreme 

temperatures, drought, flooding, storms, rising sea levels, impacts on food production, and infectious diseases. Although 

the scientific community has been aware of the link between greenhouse gases (GHGs) and climate change for many 

years, world leaders have been slow to react and implement measures to mitigate. Mitigating resource scarcity entails 

adopting new approaches such as a circular economy. This refers to an industrial economy that is restorative by 

definition. It aims to rely on renewable energy; favors recycling; minimizes, tracks, and hopefully eliminates the use of 

toxic chemicals; and eradicates wastes through careful design. The potential impact on actuarial methods and 

assumptions, especially future growth expectations, is pervasive in the work of actuaries and affects traditional life and 

non-life, health and pensions areas, investment practices, and newer areas like enterprise risk management. Extensive 

discussions are taking place throughout the world in all forms of media on the subjects of global warming and climate 

change. These discussions point to the global dangers posed by the earth’s warming. Discussions are also taking place 

on the related question of resource limitations, given the manner in which humans are using the planet’s limited 

resources. 

KEY WORDS : Global warming , Climate change, greenhouse gases (GHGs) , circular economy , resource limitations 
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A REPORT ON GLOBAL WARMING DUE TO UNPROCESSRD DUMPING 

YARD OF SAMBALPUR MUNICIPAL BASED WASTE NEAR THE RIVER 

BANK OF MAHANADI AT DURGAPALI SAMBALPUR 

 
Aishwarya Khamari1 , J . Panda2 , R . Pandey3 

1-2 School of Life Sciences ,  Sambalpur University , Jyoti Vihar, Burla-768019 

3 Gangadhar Meher University, Sambalpur-768004 

 
Everyday tones of household based waste from the township of sambalpur district have been collected by the mobile 

solid waste carrier vehicle. The collected wastes are dumped near the river bank of Mahanadi near durgapali adjacent 

to P.C  bridge . The collected waste contains vegetables based wastes, plastic based waste which includes polythene 

carry bags etc , waste paper , discarded clothes , hospital based biomedical waste , rubbers leather based waste 

materials and so on . The dumps have been fired on the daily basis without the separation of the solid based waste , 

which might be able to reused . The burning of dumps produces thousands liters of noxious  gases such as NO , CO , 

METHANE , HF , HS , and so on which causes green house effect results in global warming as well as harm to the 

human being . These household wastes are not properly processed by sambalpur municipal corporations . Certain 

organic fertilizers , compost could have been produced from the household based waste , if it has been properly 

processed . One of the most important cause of increase in the temperature of the globe is the burning of dumping 

yard . Our proposal is to collect the  household based solid waste separately by the mobile waste carrier vehicles and 

not to burn the dumping yard instead of reuse by the process of recycle , the solid based waste and to produce 

vermicompost , organic fertilizers . 

Key Words :  household based , waste carrier vehicle , noxious  gases , global warming , dumping yard , vermicompost 

, organic fertilizers . 

LIFE ON LAND: DOMINANCE IS MORE JUSTIFIED THAN ABUNDANCE TO 

CALCULATE IMPORTANCE VALUE INDEX (IVI) AND ASSESS SUSTAINABILITY 

OF PLANT SPECIES 

A. K. Bhadra and S.K. Pattanayak 

 
P.G. Department of Environmental Sciences, Sambalpur University, Jyotivihar-768019, Odisha, India 
Terrestrial plants are one of the key life forms among all living organisms. These provide many options of sustainable 

strategies and developments for other living organisms on earth in the context of climate change uncertainties and its 

impact. However, their assessment depends on field survey and model projections. Out of several parameters, 

abundance and dominance are two aspects of the plant species diversity dynamics, often considered interchangeably 

together with frequency and density to estimate Importance Value Index (IVI). The weightage of the use of abundance 

or dominance for IVI has been explored through a study of abundance-dominance directed species dynamics on the 

Gandhamardan hill of western Odisha in the altitudinal range 340-960m. In total 232 plant species were documented. 

Large number of species have higher abundance guided IVI (A-IVI) compared to dominance guided IVI (D-IVI). 

Whole vegetation, Tree-1(>15cm GBH), Tree-2(<15cm GBH), Shrub, LTC (Lianas, Twinner, Climber), Herb/Grass 

and Seedling community, with 94%, 81%, 90%, 100%, 100%, 100% and 99% species, respectively, showing 

contiguous distribution justify this finding. There are a number of species common to the Abundance and Dominance 

based groups of top twenty five species in each community and this commonness follows the order 

‘LTC>Shrub>Seedling>Tree-2>Tree-1>Herb/Grass>Whole vegetation. For A-IVI and D-IVI based groups of top 

twenty species, the order is ‘Shrub>LTC=Tree-2>Tree-1=Seedling>Herb/Grass>Whole vegetation’. In the two 

orders, ‘whole vegetation’ is placed at the end for which 8% and 45% species are common to abundance and 

dominance based groups, and A-IVI and D-IVI based groups, respectively. In this community, nine species are 

observed to be common amongst top twenty species for A-IVI and D-IVI groups, out of which five are tree species; 

top twenty species in A-IVI and D-IVI based groups consists of six and sixteen tree species, respectively. Out of top 

twenty five plant species in whole plant community based on abundance, 19 are herbs/grasses (76%), while on 

dominance, 24 are trees (96%). These observations suggest that abundance and dominance have high discriminating 

ability when the whole vegetation is considered as a unit. Abundance is a factor in vegetation survey, which reveals, 
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promotes and prioritizes communities other than trees. Dominance is justified for tree community as the individuals 

of tree species are available in higher girths. The values of Shannon-Wiener, Simpson’s diversity indices and Evenness 

indices are higher in case of A-IVI compared to D-IVI. However, the Spearman’s rank correlation (ρ) values of D-IVI 

to dominance are higher than those of A-IVI to abundance in case of all communities studied. Therefore, the estimation 

of importance value index (IVI) should be carried out preferably based on dominance than abundance for sustainability 

assessment of plant species.   

 

Key words: Abundance, Dominance, IVI, Plant species, Spear man’s Rank correlation, Gandhamardan, Western 

Odisha 

 

Biochemical changes in earthworms through organic carbon sequestration leads to 

potential consequences of climate change 

 
Anisetti Siva Sankar and Dr. Aliva Patnaik 

Ecology division, School of Life Sciences, Sambalpur University, Jyoti vihar, Odisha 768019 

 
Earthworms are important regulators of many ecological properties of soils. Their burrowing activity increases soil 

pore space and contributes towards maintaining good soil structure. Most importantly, earthworms can digest a huge 

quantity of dead and partially decomposed organic material. This digestion causes chemical transformations that 

ultimately produce enhanced soil fertility which provides proper environment for the accommodation various 

organisms. Earthworms strongly affect soil organic carbon cycling. Deep borrowings of earthworms enhance carbon 

storage in soils and decrease C turnover. Organic C, total N, radiocarbon (14C) concentration, stable isotope values 

(d13C, d15N) and extracellular enzyme activities are also certain strong dynamic parameters in the way of carbon 

sequestration. Biochemical analysis of earthworm casts suggests that these creatures play a key role in controlling 

tropical carbon storage. In this review it is studied that the C distribution in soils is changed by earthworm’s activity 

with more C stored in the subsoil where earthworms slightly increase the C stocks. It is found no indication to suggest 

that C in burrow linings has a lower turnover rate and is stabilised on long term. However, the translocation of C from 

organic layer to the subsoil will decrease the C vulnerability to mineralisation and enzymatic changes. 

Designing sustainability indicators and metrics for Indian Industries 

Sidhant Mohanty 

M.Phil Scholar (Commerce) 

G.M University, Sambalpur 

Management research on Industries sustainability faces a paradox: On the one hand, sustainability is no longer a fringe 

topic and corporations routinely invest in eco-efficiency measures. On the other hand, data from ecological analyses 

indicates that earth system is at tipping point and market economy putting stress on planetary boundaries worsening 

the situation for business as usual. “Quite simply, how many Industries could exist in the absence of oxygen 

production?’ This study attempts to address one specific question. What are the most common indicators of 

sustainability for Indian Industries? To do so, it examines corporate governance, corporate social responsibility, and 

sustainability normative frameworks, management systems, guidelines, and rating systems using a comprehensive 

four-pronged approach to find the most common indicators for the assessment of environmental, social and 

governance aspects of business performance. The study attempts to transcend the current literature on sustainability 

indicators by providing a general set of the most common indicators that are clustered into a hierarchical normative 

framework. The finding of the study highlight that environmental indicators account for almost half of the extracted 

most common indicators. The study contributes add literature highlighting most common sustainable indicator for 

Indian companies and stake holders. Further, it also provide building block for future studies in other countries to 

explore the usefulness of indicator to Industries and other stakeholders in various context.  

Key Word: Business Sustainability, Corporate Social Responsibility, Sustainable  Development & Planetary 

Boundaries 
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STUDY ON BIOLOGY OF CASTOR GENOTYPES AND ITS ERI SILK YIELD 

POTENTIAL  

Chumkijini Chhatria, S. Sahoo, T.V. Rao 
School of Life Sciences, Sambalpur University, Jyoti Vihar, Burla- 

768019,email:chumkijini@gmail.com 

In the current investigation, each of the seven castor genotypes (DCH-519, DCH-177, DCS-107,  Jyothi, Jwala (48-

1), NBG and NBR) planted as recommended farmer practices of IIOR. Among castor genotypes, the plant growth 

(cm) was found to be highest in NBR (75±4.12, and 167.2±4.97) and lowest in Jyothi (51.2±4.44, and 100.6±6.62) in 

60, 90 days respectively after germination. The number of leaves /plant was more in NBR (19±1.17, 27±2.77) and 

less in Jyothi and NBG (11±1.34, 20±1.79) in 60, 90 days respectively. Leaf area (cm2) was found to be highest in 

NBR, DCH-177 and lowest in Jyothi variety. Leaf weight varied in different castor genotypes with respect to types of 

leaves and days. Leaf moisture content (%) was significantly high in NBR followed by DCH-519 and lowest in Jwala 

variety tender, middle and mature leaves respectively.The eri silkworm larvae fed with NBR showed highest cocoon 

weight (2.13±0.17), pupal weight (1.75±0.19), shell weight (0.29±0.05) and shell ratio percentage (13.54±1.24) 

followed by DCH-519. 

Key words: castor genotypes, biology, eri silkworm, shell ratio 

CONTRIBUTION OF SOIL PHYSICO-CHEMICAL PROPERTIES INFLUENCING 

MICROBIAL BIOMASS USED AS BIOMARKERS FOR MINE SPOIL GENESIS 

Mamata Pasayat and Amiya Kumar Patel* 

School of Life Sciences, Sambalpur University 

At/po- Jyoti Vihar, Burla- 768019 

Dist- Sambalpur, Odisha, India 

Mining is a major environmental concern that leads to disequilibrated geomorphic system which generates 

overburden. Being deficient in plant nutrients it poses problem for pedogenesis and restoration. Besides, the heavy 

metal contamination disrupts the ecosystem structure and functions by altering the microbial activities. The 

importance of ecosystem functioning has led to an increased interest for assessment of mine spoil genesis and soil 

quality. The burgeoning concern about slow recovery of mine spoil has emphasized inculcation about the periodic 

monitoring of mine spoil genesis through different soil quality indicators. It evaluates the degree of functional 

microbial processes for ecosystem restoration. The level of microbial biomass pool in different mine spoil samples 

ranges from MB-C (51.324 -593.789 µgC/g spoil), MB-N (4.428-61.149 µgN/g spoil), and MB-P (2.216-27.392 µgP/g 

spoil). Assessment of microbial biomass, activity, and nutrient levels has attracted considerable attention. Besides, 

MB-C:OC provides an insight into the soil organic C status, which ranges from 3.61 (IB0) to 2.66 (IB25). However, 

MB-C: OC ratio in NF soil was found to be 2.62. Stepwise multiple regression analysis was performed to determine 

the contribution of physico-chemical properties influencing the variability in microbial biomass pool across the sites. 

Principal component analysis can able to discriminate seven iron mine overburden spoil and nearby forest soil into 

independent clusters. Further, the redundancy analysis suggested that different age series iron mine overburden spoil 

(IB0  IB25) with distinct microbial communities are influenced by the physico-chemical properties.  

Key words: Iron mine spoil, microbial biomass, organic C, physico-chemical properties. 

Variation in Soil Composition & its Immediate Consequences Upon Earthworm 

Distribution Pattern in Around the Industrial Areas of  Paradeep, Odisha 
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Asit Kumar Behera* and Aliva Patnaik 

Reasearch Scholar*, Assistant Professor 

 School of Life Sciences, Sambalpur University, Jyoti Vihar, Burla 

 

Industrialization, soil contamination, climate change and its subsequent consequences have been a long concern over 

the years by ecologist and environmentalist. Fatal consequences of industrialization over soil biota and its ecosystem 

continues from last several decades. consequences of industrialization and urbanization which stranglehold 

consistently terrestrial ecosystem must be considered as an alarming situation towards human beings and its existence. 

Present investigation conducted to asses and ascertain the compositional changes and its immediate consequences 

upon distribution pattern of earthworms in Paradeep industrial areas. Physicochemical assessment of soil ascertain 

that soil was highly contaminated with heavy metals such as Cd, Cr, Pb, Hg, Zn and As which directly affect the 

earthworm population and its inhabiting number. Distribution of earthworms and soil contamination levels 

significantly varies as move away from the industrial areas i.e population number of earthworms increases and heavy 

metal contamination level decreases with increase in distance. Concentration of heavy metals was 

Cr>Cd>Pb>Hg>Zn>As>Cu>Ni. In particular the adjacent industrial areas was high contaminated with heavy metals 

recorded which direct affect the earthworm population and its inhabiting number. 

 

Keywords - Industrialization, Contamination, Consequences, Heavy metals, Earthworm population, Pollution 
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FDI and Sustainable development: 

Lessons to Draw for India 
 

Mr.Arpan Mahapatra, PhD Scholar, Sri Sri University 

Dr. Puspalata Das, Professor(Management Economics, Sri Sri University) 

The past half a century has been marked with an unprecedented expansion of international trade. The share of 

international trade in world GDP has raised from 5.5 percent in 1950 to 20.5 percent in 2006 and further estimated to 

rise up to 55% in 2038. The resultant complex linkages between trade, environment and development are all set to 

redefine future economic leadership. Important amongst others is the Economics that is emerging from the relationship 

between trade opening and the environment. Though, there is now no debate on opening trade for higher growth, its 

environmental impact has often remained a point of great debate in all global fore. Developing countries have 

increasingly come to see FDI as a source of economic and sustainable development, income growth and employment. 

Countries have liberalised their FDI regimes and pursued other policies of attracting investment. India too has shown 

remarkable growth and development in terms of International Trade, Globalisation, health care services and 

technology, etc. It has addressed the issue of how to best pursue domestic policies to maximise the benefits of foreign 

presence in the domestic economy. This paper attempts primarily to shed light on the second issue, by focusing on the 

overall effect of FDI on economic growth. The paper does not solely focus on the positive effects but it also addresses 

the potential drawbacks such as the deterioration of the environmental impact of increase in FDI, especially in the 

extractive and heavy industries, the social consequences of an accelerated commercialisation in developing countries, 

the effects on competition in national markets and the risk that countries, especially transforming economies, may 

experience a loss of political sovereignty. Actions taken or not taken in the years ahead will have a profound bearing 

on the future course of human development. The world lacks neither the financial resources nor the technological 

capabilities to act. What is missing is a sense of urgency, human solidarity and collective interest. 

Keywords: Foreign Trade, Carbon Dioxide Emissions, Foreign Direct Investment, Sustainable Development, 

Globalization 
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Impact of climate change on Indian Agriculture 

Siddhant Bohidar (MBA-FM , Gangadhar Meher University) 

During the recent decade, with the growing recognition of the possibility of climate change and clear evidence of 

observed changes in climate during 20th century, an increasing emphasis on food security and its regional impacts has 

come to forefront of the scientific community. In recent times, the crop simulation models have been used extensively 

to study the impact of climate change on agricultural production and food security. The output provided by the simulation 

models can be used to make appropriate crop management decisions and to provide farmers and others with alternative 

options for their farming system. It is expected that in the coming decades with the increased use of computers, the use 

of simulation models by farmers and professionals as well as policy and decision makers will increase.In India, 

substantial work has been done in the last decade aimed at understanding the nature and magnitude of change in yield 

of different crops due to projected climate change. This paper presents an overview of the state of the knowledge of 

possible effect of the climate variability and change on food grain production in India.The study finds that it is very 

difficult, at this point, to convince the planner and development agencies in India to incorporate the impact of climate 

change into their projects and agricultural system. However, 60% of the total cropped area is still rainfed in India and 

dependent on uncertainties of monsoon. The country's food grains production during 2002–03 had slumped to 174.19 

Mt, due to widespread drought, from the record level of 212.02 Mt in 2001–02. Which shows the dependency of Indian 

agriculture on climate in spite of recent technological development. Therefore, given the potential adverse impacts on 

agriculture that could bring about by climate change, it is worthwhile to conduct more in-depth studies and analyses to 

gauge the extent of problems that the country may face in the future. 

Impact of Climate change and adaptation to green technology in India 

Babita kumar (P.G Department of Botany, Gangadhar Meher University) 

India is now put into the pressure of reducing the emission GHG (Green House Gases) into the atmosphere due to its 

climatic change. The responsibility of the reduction of the greenhouse gas emissions lies largely with the industrialized 

world, though the developing countries are likely to be the source of an increasing proportion of future emissions. The 

projected climate change under various scenarios is likely to have implications on food production, water supply, 

coastal settlements, forest ecosystems, health, energy security etc. The survey says that the global mean temperature 

may increase between 1.4 and 5.8 degrees Celsius (C) by 2100. This unprecedented increase is expected to have severe 

impacts on the global hydrological system, ecosystems, sea level, crop production and related processes. The impact 

would be particularly severe in the tropical areas, which mainly consist of developing countries, including India. The 

impact of the GHG emission on the Climate Change is now worsening than we imagined a decade ago. India being 

the Developing country was not able to adopt any strategy because it is more concerned to the social economic 

development. The most effective way is to adopt a sustainable development pathway by shifting to the environmentally 

sustainable technologies and promotion of water conservation, renewable energy, forest conservation and energy 

efficiency. It's the responsibility of the Indian Scientists to bring up various sustainable methods and technologies 

which will be accepted environmentally and globally too. Other than talking about socio economic growth, 

concentration must be dissipated to the introduction of the green technology into the development of the sustainable 

technologies for the prevailing problem of the Climate change impact. 

Adaptation to Climate Change in context of Sustainable Development 

Mousumi Suna 

P.G Department of Geography 

P.G 1st  Year Gangadhar Meher University, Sambalpur 
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The world’s climate is changing and will continue to change into the coming century at rates projected to be 

unprecedented in recent human history. The risks associated with these changes are real but highly uncertain. Observed 

climate change, present-day climate variability and future expectations of change are changing the course of 

development strategies - development agencies and governments are now planning for this adaptation challenge. The 

key features for mapping vulnerability and adaptation are those not related to variability and extremes but not simply 

changed average conditions. Most sectors and regions and communities are reasonably adaptable to changes in average 

conditions, particularly if they are gradual. However, these communities are more vulnerable and less adaptable to 

changes in the frequency and/or magnitude of conditions other than average, especially extremes. There is a need for 

the development and assessment of planned adaptation initiatives to help manage the risks of climate change. This 

objective of the paper is to highlights the adaptations consciously undertaken by humans, including those in economic 

sectors, managed ecosystems, resource use systems, settlements, communities, and regions. Therefore, enhancement 

of adaptive capacity is a necessary condition for reducing vulnerability, particularly for the most vulnerable regions, 

nations, and socioeconomic groups. 

IMPACT OF INCREASING TEMPERATURE ON FLORA AND FAUNA IN INDIA 

Chumki Acharya 
P. G. Department of Botany, G. M. University, Sambalpur 

 
Temperature change is becoming one of the most important factor affecting the biodiversity. It has diverse effect on 

species ecology and their habitats. With the rise in temp in sea water from 1967-2007 on the west coast of India, Fishes 

like Mackerel anodal sardines which were present on the Kerala coast during 1980s have been shifting north towards 

the Gujarat coast. Some water fishes in Ganga coast. Some warm water fishes in Ganga have also been shifting north 

towards Haridwar. Himachali apples are no longer found in lower kullu valley and tree lying in Himachal has moved 

further height. From microorganism like bacteria to top predator like lion grew smaller over multiple generation due 

to rising in temperature. For plant ,the nutrition contain in crops has decreased. Shrinkage of sizes of plant has been 

witnessed in vegetables and tree farms. Temperature rising also affects the phytoplanktons and coral reefs endangering 

the whole food chain in water bodies. It’s true that flora and fauna have tried to adapting to the increasing temperature 

in order to survive in future. Still the danger of extinction of some species is there which are vital for certain human 

community for food and livelihood. 

Wasteland: A potential source for sustainable development 

Dr. P. Sahoo, Assistant Professor 
P. G. Department of Botany, G. M. University, Sambalpur 

 
A quite sizable forest and productive lands in worldwide are increasingly becoming degraded and unproductive called 

wasteland through deforestation and desertification under the influence of biotic factors mostly the anthropogenic and 

partly bovine and abiotic factors mainly climatic and physical like glacier, icecap and snow. Eventually its ill effects 

are economic loss leading to poverty and dreaded calamities claiming loss of both human and animal live which is a 

global concern. In India, the total waste land has been accounted to be approximately 68.35 million hector which is 

about 20% of the total geographical area. One of the major factors of alarming increase of wasteland is industrial 

growth.  However, without effective management of wasteland this industrial growth will not be sustainable. It is the 

need of the hour to take appropriate steps not only to stop the spreading of wasteland but also to reclaim the wasteland. 

This waste land reclamation can be achieved by different ways such as afforestation, reforestation, leaching- removal 

of salt from the salt affected soil by applying excess amount   of water, proper irrigation, application of green manure 

and bio fertilisers, and many others. The Reclamation of wasteland by massive afforestation and reforestation will 

bring down the level of carbon dioxide in the atmosphere resulting in a decrease in the average temperature of the 

earth which is one of the major threats of present civilization. Further, this will also lead to an increase in the food 

grain production thus will solve the shortage of food grain worldwide in near future. If managed prudently, wasteland 

will become a potential source for sustainable development.  
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Effects of climatic change on Wildlife 

Mastaram Thapa 

PG first year 

Gangadhar Meher University , Sambalpur 

 
Climatic change will have significant effects on the health of wildlife ,domestic animals and human  according to  the 

scientist. Intergovernmental panel on climatic change projects expecting unprecedented climatic changes which are 

going to be happen in near feature. climatic change  will result in  increasing global temperature, rising sea level, 

changing global precipitation patterns including increasing amount of variability and midcontinental  summer drought 

.This unpredicted condition going harm the  animal community in large scale. The timing of recurring seasonal 

biological cycle of some plant and animals species has already been affected by climatic change. The timing of  birds 

arrival in spring seen to be delayed ,several survey and studies   shows  that many migratory birds have change their 

migration pattern in response to the climatic change. Population of many species declining have been reported 

recently. Variability in the timing of biological cycle also can lead to increase the risk of infectious diseases, the 

scholars are in fear that it might be transmit to human  . In the northern hemisphere  global warming has likely played 

a role in geographic shifts of disease vectors and parasitic diseases that have complex the life cycle .The diseases like  

lyme diseases which is carries and transmits by black-legged tick. Survival of other nematode, the brain worm of white 

tailed deer may also  be increase by recently warmer temperature 

 

 

 

 

ROLE OF INDIA IN CLIMATE DIPLOMACY 

  

Dr.(Mrs) Sikata Panda 

Department of Political Science ,G. M. University, Sambalpur 

 

Climate change is one of the most debatable topics in the present period given the nature of changes taking place in 

our surroundings. Rampant desertification’s, extinction of biological diversities, global warming, rise of sea levels, 

wild fire, abnormal rain pattern and loss of productivity are affecting the flora and fauna all round the earth. The 

obvious reason is extensive and unplanned industrialization taking place since the middle of the last century releasing 

poisonous gases such as Carbon Dioxide, Methane, Nitrous Oxide, Sulphur Hexafluoride, Hydrocarbon etc. As a result 

there has been depletion of ozone layer and rise of temperature. The depletion in biotic sphere compelled the world 

leaders to resort to climate diplomacy for protection of the environment. 

For the first time the UN Conference on Environment and Development (UNCED) was convened in 1992 at Rio. It 

was termed as the Earth Summit. It developed a Framework of Convention on Climate Change (UNFCCC) to 

supervise the meetings of the world leaders termed as Conference of Parties (COP) every year. The third such meeting 

in such order was the Kyoto Conference in 1997. The Kyoto Conference was historic as for the first time it made the 

nations realize the gravity of the situation. Secondly it introduced a Common Binding Differential Responsibility 

(CBDR) formula for the effective use of ‘Carbon space. The developed nations like USA, Canada and the European 

Union who  were the historic emitters of  CO2 were put under Annex-I category and were asked to limit their emission. 

On the other hand the non annex developing countries were encouraged to use green technology to protect the 

environment. The provision of ‘Carbon trading’ was introduced to help the developed nations to compensate their 

release of CO2 by investing in the green projects particularly in developing countries. The 2007 Bali Action Plan was 

framed in this background to invest in countries like Brazil with extensive forest reserve to check deforestation and 

reduce global warming. The 2009 Copenhagen Accord declared establishment of a Technology Mechanism to 

accelerate technology development and transfer for both adaption and mitigation. The 2010 Cancun Summit lunched 

the Green Climate Fund to protect the environment. The first phase of Kyoto Plan came to end in 2012 and the second 

plan began keeping a target on 2020.By then it had become weaker due to withdrawal of Canada, and Russia and 

defiance of USA to ratify it. Moreover China which was put in non-annex fold by the Kyoto Plan had emerged as one 
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of the major polluters. Around 2014 the 5th Scientific Report by the International Panel of Researchers on global 

Warming compelled all nations to meet again in this background the next meeting was held in Paris in 2015. The Paris 

Meet was a historic one as it was marked by participation of 195 nations who agreed upon the Common Binding 

Differential Responsibility (CBDR).It reiterated ‘intragenerational equity’ by providing equal carbon space to each 

nation and the ‘intergenerational equity’ by harping upon the historic polluters to share more burdens. The intention 

was to bring the world temperature below 2 C. 

Role of India in the ongoing climate diplomacy has been unique. It has been consistently emphasising upon the CBDR 

agreement as despite its intensive industrialisation its emission intensity has been limited to 4% only. It has been 

demanding equal carbon space to pursue its development agenda. At the same time it has been the first country to 

come out with a National Action Plan (2008) to reduce emission of CO2 sizeably by 2020.Not being a historical 

polluter it has come forward to follow a carbon neutral industrialization based on increase of water use efficiency  and 

renewable energy. 

Climate change and its impact on Fisheries 

Dr.Prasanti Mishra and Hema Ku Nayak 

P.G Dept of Zoology, G.M University, Sambalpur , Odisha 

There are strong interactions between the effects of fishing and the effects of climate because fishing reduces the age, 

size, and geographic diversity of populations and the biodiversity of marine ecosystems, making both more sensitive 

to additional stresses such as climate change. Inland fisheries are additionally threatened by changes in precipitation 

and water management. The frequency and intensity of extreme climate events is likely to have a major impact on 

future fisheries production in both inland and marine systems. Reducing fishing mortality in the majority of fisheries, 

which are currently fully exploited or overexploited, is the principal feasible means of reducing the impacts of climate 

change. Fishing is the greatest threat to future global fish production; however, the impacts of fishing and of climate 

change interact in a number of ways, and they cannot be treated as separate issues. Fishing causes changes in the 

distribution, demography, and stock structure of individual species and direct or indirect changes in fish communities 

and marine ecosystems. These changes have consequences for other ecosystem services and for sustainability, 

resilience and ability to adapt to climate change, and other pressures. Future sustainable fisheries depend on effective 

management of fishing activity, which in turn requires an understanding of the effects of climate change on the 

productivity and distribution of exploited stocks. Management must take into account the interactive effects of fishing, 

climate, and other pressures. 

Keywords : Fishing , climate & management 

Effects of global warming on plants 

Monalisa Panigrahi1 , Somanath Behera2 
1P.G. Deptt. Of Botany, G.M. University 

2School of Life Sciences, Sambalpur University 

Global warming harms all aspects of surface and underwater plant life. Plant life on earth is altered by the elevated 

temperatures caused by global warming. Higher temperatures and other climate changes decrease the amount of rain 

and water plants receive, as well as elevating sea temperatures. This can cause droughts and increases the risk for wild 

fires. The effect of global warming on plants is caused by numerous factors. Plants can easily be affected by even a 

gradual increase in temperatures. Small shifts in climate changes can harm a number of plant species. The plants of 

the mountain and Polar Regions are especially at harm from global warming. As ice in these areas melt, the plants are 

endangered because the ground becomes warmer than the usual temperature the plants are accustom to. While some 

plants are able to adapt to the temperature changes, many are not able to do so. Over the past decade, global warming 

has increased the number of forest fires, affecting numerous areas of the world. This is caused by record high 

temperatures and drought. In return, these fires add to the greenhouse gases in the atmosphere. As temperatures in 

regions begin to rise, plants are beginning to grow in other areas they are normally not found in. They are trying to 

adapt to the global warming changes. The growing seasons for many plants are becoming altered as the temperatures 
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change. As the temperature changes, many plants and not capable of reproducing, causing many numbers of plant 

species to become limited. The same thing occurs with underwater plant life. The higher water temperature limits 

plants ability to thrive and reproduce. If global warming continues, many growing seasons can become permanently 

changed. Precipitation patterns can begin to change, harming plant life. Heat waves can begin to last longer causing 

many plants to die. Frost days can also begin to last longer, harming a wide variety of plant species. Plants can begin 

to be threatened by a larger number of predatory insects. If the effect of global warming on plants continues, the food 

supply for many humans and animals can start to diminish from the harm done to plants. As the temperatures rise, 

more and more plant species will begin to be threatened.  

Climate Change Impacts and Adaptations – A Geospatial Approach for Management 

Jajnaseni Rout1 and Adikanda Ojha2* 
1Reasearch Scholar, Chilika Development Authority, Bhubaneswar, Odisha, India 

2GIS Analyst, SPMU-ICZMP, Odisha, Bhubaneswar, India 

Abstract: Climate change impacts on environmental depletion which became pressure to the global economy. The 

stable ecosystems are the foundation for livelihood and food security. The purpose of the study is to prepare an 

adaptation measures with geospatial technology for conservation of the natural resources and develop the livelihood 

of the local community from climate change scenario. Planning, policies and programs are required for natural 

resource management need to be based on community participation. The adaptation actions will facilitate the planning 

system to control the development for the natural resources. The main natural resources are land and water which 

destroyed by human intervention which causes climate change. The geospatial technology is helpful for preparation 

the site suitability analysis of land and water management adaptation plan for socio-economic development of the 

community. The study area is one of the micro watershed of Ansupa lake catchment under Cuttack district of Odisha, 

India. To reduce the impact of climate change on natural resources and livelihood, some adaptation measures have 

been proposed i.e. afforestation, gap plantation, agro horticulture, farm pond, renovation of existing pond for 

pisciculture and dockery etc. for land management and bore well, dug well, LBS / check dam, WHS etc. for water 

management.  

Key Words: Climate, Geospatial, natural resource, LBS, WHS 
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DREAM OF A GREEN CLIMATE 

ANKIT ABHILASH SWAIN 

UG 3rd Year (Semester VI), Dedpartment of botany, GM University, Sambalpur 

 

As we all know that the temperature of Earth is increasing day by day due to anthropogenic activities which are more 

or less killing our planet as well as hampering the climatic state of the planet.Have you ever thought that if there was 

no climate change then the whole lifeline of our planet will be something different from the present day. Isn’t it?Yes, 

it is possible to improve the climatic conditions of earth and we all know global warming itself is one of the climatic 

change experienced by our planet. The main reason of the massive undoer is the increase of greenhouse gases (such 

as; CO2) in the atmosphere, as it traps the radiation of the sun; literally it heats up the globe. However, most of us 

have thought once about checking the rate of warming of globe and it can be done by keeping a filter which can absorb 

the heat trapping gas and we all know till now such filter isn’t invented, but our mother nature gifted us with such a 

natural filter i.e. “Plant”. As it is known to all of us plants are the natural filters which absorb carbon dioxide and in 

return gives us oxygen along with food, shelter and many more life supporting products. This ultimately gives us a 

vision of the “DREAM OF A GREEN CLIMATE”.  

 

BIO-DIESEL: THE ALTERNATIVE FUEL 

Shahbaj Kalendri Khan1, Somanath Behera2 
1. P.G. Dept. of Botany, G.M. University, Samablpur. 

2. School of Life Sciences, Sambalpur University 

From very beginning of life, we are acquainted with natural resources and use it for our day to day life. But the amount 

of these resources is limited and if we are not using it in proper way then there will be shortage of them in near future. 

We are facing two growing problems arising out of rapid depletion of fossil fuel reserves as well as environmental 

degradation  due to exhaust emissions. So adoption of clean burning renewable alternative is highly essential to solve 

this situation. Bio-fuels are viewed as a means to provide a higher degree of national energy security in an 

environmentally friendly, cost- effective and sustainable manner. India endowed with significant potential for 

generating energy through renewable resources. The GOI is promoting and encouraging: i) Ethanol derived from sugar 

mollases juice for blending with gasoline, ii)Biodiesel derived from inedible oils and oil waste for blending with 

diesel, iii)Bio-methanol and Biosynthetic fuels. The GOI approved the national policy on December 24, 2009. The 

policy had proposed an indicative target to replace 20% of petroleum fuel consumption with bio-fuels by the end of 

12th five year plan 2017. Biodiesel is an alternative fuel similar to conventional or fossil diesel. This can be produced 

from vegetable oil, animal oil, waste cooking oil. The chemical process used to convert these oils to biodiesel is called 

trans-esterification, in which glycerin is separated from the fat/ vegetable oil. The process leaves two product – methyl 

esters (the chemical name for biodiesel) and glycerin  ( a valuable by-product usually used in soaps and other products). 

The Indian bio-fuel industry both private and public sector claims to be successful in developing technology for 

converting agricultural, domestic wastes.  Trials are still underway to process municipal solid wastes, micro-algae and 

photosynthetic organisms into advanced bio-fuels. 

It should be promoted for following 4 reasons: 

1. Emission Reduction 

2.  Pricing  

3. Diversity/Security of Supply  

4. Environmental issues 
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Potential of Bio-Briquettes for Better Forest Management to Mitigate Climate 

Change in Sikkim Himalaya 

 
Karma Detsen Ongmu Bhutia 

Research Scholar, Department of Geography 

North Eastern Hill University, Shillong, 

Meghalaya, 793022 

Forests are of great importance to the human being and play a significant role in improving human welfare. However, 

with the growing population pressure and overexploitation of forest resources, the sustainability of forest is dwindling. 

As a result forest role has reversed from carbon sink to carbon sources. Therefore, to conserve forests and to maintain 

sustainability in 1988 the Government of India introduces Joint Forest Management (JFM). Sikkim being a largely 

forested state (forest land constitutes 82.31% of the geographical area of the State) views forest as an important source 

of livelihood to the rural population. However, Joint Forest Management (JFM) framework and procedures has put an 

implication on access to forest resources. Such restriction on traditional rights on access to forest resources has 

negative impact on rural livelihood as it provides food security and other household needs. The household survey in 

two selected villages shows more than 90%househod prefer firewood as a main source of cooking fuel, mainly due to 

easy accessible and free of cost. Result shows that utilization of biochar an eco-friendly charcoal, which is cost 

effective and environmental friendly, has been an effective method to deal with conserving Bio-diversity and 

maintaining sustainable livelihood.   

Keyword:, Bio-Briquettes, Climate Change, Livelihood, NTFPS, Conservation and JFM 

THE FUTURE OF SUSTAINABLE DIET  WITH PULSES 

Sushri Priyadarshini Panda 
Laboratory of  Medical Microbiology, School of Life Sciences, Sambalpur University, 

Jyoti Vihar, Burla, 768019, Odisha, India. 

 
Plant-based diets in comparison to diets rich in animal products are more sustainable because they use many fewer 

natural resources and are less taxing on the environment. Given the global population explosion and increase in wealth, 

there is an increased demand for foods of animal origin. Environmental data are rapidly accumulating on the 

unsustainability of current worldwide food consumption practices that are high in meat and dairy products. Natural 

nonrenewable resources are becoming scarce, and environmental degradation is rapidly increasing. Therefore there is 

a need for extreme downward shifts in meat and dairy consumption by large segments of the world’s 

population.“Going back” to plant-based diets worldwide seems to be a reasonable alternative for a sustainable future. 

Policies in favor of the global adoption of plant-based diets will simultaneously optimize the food supply, health, 

environmental, and social justice outcomes for the world’s population. However the pulses  (peas, beans, lentils and 

chickpeas) are a valuable source of plant protein can face the problems of future as a sustainable diet . 

 

WATERSHED MANAGEMENT - A SUSTAINABLE STRATEGY TO COPE WITH 

CLIMATE CHANGE: A CASE STUDY OF BALANGIR DISTRICT IN THE KBK 

REGION OF ODISHA 

 

S T Rehman 
Address Plot No.1622, Dumduma (Phase-II), BHUBANESWAR (Odisha) 

Country India 

 
 “Water” is life, hence an indispensible, finite and vulnerable resource. Being utilized rationally, it establishes a 

precondition for economic and social growth through the spectrum of environmental adjustments. “Watershed” is a 

natural entity, every part of which drains to a common point. Thus, the concept of “Watershed Management” found 
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meaning and purpose to save and secure the configuration from deforestation, siltation, salinity and localized 

erosion. This indicates that efficient and effective management of the available water becomes essential for overall 

development, improving livelihoods and maintaining food sufficiency. Therefore, watershed management could be 

one of the sustainable strategies to cope with climate change managing scarce water resource. This paper describes 

some of the watershed activities dealing with water resource management. 

Chief Objectives of Watershed Management : 

 Conserving soil and water and harvesting surplus water to recharge ground water. 

 Adopting suitable cropping and crop management systems to promote sustainable farming systems and 

stabilize the crop yields. 

 Promoting afforestation, horticulture and pastures on non-arable areas based on its land capability classes. 

 Coping with Climate change to maintain ecological balance. 

Effective education to train the human society for Environmental 

Management 

 

Dr. Rajashree Baral, Mr. Venkateswar Meher, Miss Jharana Sahu, Mrs. Namita Biswal 

& Mr. Gajanan Behera 

Department of Education, G. M. University, Sambalpur 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

The concept of environment is associated with the human society and all round development of nation as a whole. 

Most truly speaking, environment is nothing but the sum total of all surroundings of a living organism, including 

natural forces and other living things, which provide conditions for development and growth as well as of danger and 

damage. However in this present era due to population explosion and evil human practices environmental degradation 

is taking place, which needs global attention and proper environmental management through education. So, 

environmental management is a systematic approach of administrative function to develop, implement and monitor 

the environmental policies for incorporating environmental goals. It mainly focuses on the improvement of 

environment for human welfare for present and future generation. Therefore, effective education for environmental 

management refers to the degree to which educational institutions are successful in accomplishing their educational 

objectives regarding environmental protection and growth in all stages of education. It also includes the organizational 

structure, planning and resources for developing, implementing and maintaining policy for environmental protection. 

As a lifelong process effective education plays an important role in environmental awareness, ecological knowledge, 

attitudes and values, commitments for actions and ethical responsibilities for the rational use of resources and for 

sound and sustainable development both in formal and non-formal way. It integrates procedures and processes for 

training of personnel, monitoring, summarizing and reporting of specialized environmental performance information 

to internal and external stakeholders engaged in educational setting. 

 

Adapting to Climate Change through Social Capital and Collective Action 

 

AKASH RAO UG DEPARTMENT OF GEOGRPHY 

GANGADHAR MEHER UNIVERSITY 

The effects of observed and future variability in climate are socially and spatially differentiated. The impacts of 

changes will be felt particularly by resource-dependent communities through a multitude of primary and secondary 

effects cascading through natural and social systems. The rural world is increasingly faced with risks of climate change 

that are at the boundaries of human experience. Further, there is urgent need to learn from past and present adaptation 

strategies to understand both the processes by which adaptation takes place and the limitations of the various agents 

of change – states, markets, and civil society – in these processes. The objective of the paper is understanding the 
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ability of rural communities to act collectively to enhance their adaptive capacities to deal with upcoming crisis. 

Policymakers should account for the for rural adaptation strategy in relation to trust and social capital when designing 

interventions for climate adaptation. 

Climate Change and Sustainable Development 

 
Bhumisuta Bhoi 

Address: At-Padhanpali, Po-Katarbaga, Dist-Sambalpur 

There is a dual relationship between sustainable development and climate change. On the one hand, climate change 

influences key natural and human living conditions and thereby also the basis for social and economic development, 

while on the other hand, society’s priorities on sustainable development influence both the GHG emissions that are 

causing climate change and the vulnerability. The international political response to climate change began at the Rio 

Earth Summit in 1992, where the ‘Rio Convention’ included the adoption of the UN Framework on Climate Change 

(UNFCCC). This convention set out a framework for action aimed at stabilizing atmospheric concentrations of 

greenhouse gases (GHGs) to avoid “dangerous anthropogenic interference with the climate system.” In the 2030 

Agenda for Sustainable Development, Member States express their commitment to protect the planet from degradation 

and take urgent action on climate change. Increases in global temperature, sea level rise, ocean acidification and other 

climate change impacts are seriously affecting coastal areas and low-lying coastal countries, including many least 

developed countries and Small Island developing States. The present paper is an attempt to analyse the relationship 

between sustainable development (SD) and climate change and presents a number of key concepts that can be used to 

frame studies of these relationships. 

Key Words:  Climate Change, Sustainable Development, Green House Gases (GHGs), Climate Change Policies 

 

Female Community Participation to Improve the Local Environment and 

Some Constructive Works Done in Rural Odisha 

Priti Plabini Mishra 

PhD scholar, Dept of Geography, GM University 

Dr Namita Pattnaik, Reader in Geography, GM University 

 
Environment has a dramatic impact on our natural resources, economic activities, food security, health and physical 

infrastructure. Rural areas are affected by local environment because the livelihood depends on environmental 

resources. In such areas environmental safety and protection take a special significance to safeguard rural livelihoods 

and ensuring sustainable development. 

Environmental protection is crucial in day to day life. Female community plays a key role as they render higher 

responsibilities towards household and its surroundings. Their role has been very crucial towards environmental 

protection and improvisations. Protection of the local environment involves the management of all components of the 

bio-physical environment. Improvement of the local environment depends majorly on the participation of the female 

community. Issues related to the local environment requires significant efforts by the female community as they have 

a clear understanding of resources, existing  problems and suitable mechanism to identify acts related to environmental 

protection. Female community participation is an important agenda for environmental safety of rural Odisha. 

Grassroot level developmental programmes have been successful in achieving targets and attaining long term 

sustainable development through female participation. 
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Female participation has been majorly found in Total Sanitation Campaign (TSC) which includes consumption of safe 

drinking water, proper sanitation and adoption of correct hygiene practices. It has a significant impact on the health 

of people. Years of concentrated efforts by the govt towards promoting hygiene is carried out by the female community 

with remarkable efforts. Use of traditional bio-fuel has been replaced by subsidised LPG and other eco-friendly 

household appliances. Moreover, there exist potential areas in which female participation can create miracles in local 

environmental protection. This includes initiating flagship programmes on environmental safety, organising 

environmental raining programmes, creating environmental awareness and encouraging social forestry. 

Female folk is capable of handling multiple tasks, shouldering higher household responsibilities and playing complex 

roles in the society. They can definitely be influential towards environmental protection. Their participation in the 

fields of child care, rural health and hygiene and natural disasters should be emphasized.  Female community has the 

potentiality to involve themselves in rural risk management, crisis, epidemics and overall rural environmental 

protection. 

Keywords: Female community, rural area, sanitation, hygiene 

 

POTENTIAL APPLICATIONS OF BIOSURFACTANT FROM MARINE BACTERIA IN 

BIOREMEDIATION OF POLY AROMATIC HYDROCARBONS (PAHs) 

 

Manorama Mohanty1, Surajit Das2, Nirius Jenan Ekka3 

1,3School of Life Sciences, Sambalpur University, Sambalpur, India 
2National Institute of Technology, Rourkela, India 

Industrialization and extraction of natural resources have resulted in large scale environmental contamination and 

pollution. Large amounts of toxic wastes have been dispersed in thousands of contaminated sites spread across our 

nation whose common sink are the coastal marine regions. The challenge is to develop innovative and cost-effective 

solutions to decontaminate the polluted environments.  Marine bacteria were screened for their ability to synthesize 

biosurfactants which can effectively degrade poly aromatic hydrocarbons (PAHs) as the sole carbon and energy 

source. PAHs are very harmful to flora and fauna having many toxic effects and also affecting mankind adversely. 

The main objective of this work was to study the potential applications of biosurfactant in aerobic degradation of 

PAHs in stress conditions. Marine bacteria were isolated from sediment samples of Paradip Port and Visakhapatnam 

port and screened for their biosurfactant production. PAHs degrading isolates were evaluated for their biodegradative 

potential under laboratory scale through UV-Vis spectroscopy, phenotypical characterization by SEM studies. The 

five potent isolates were found having the potential of 86-92% of degradation of PAHs (Phenanthrene and 

Naphthalene). 

Keywords: Poly aromatic hydrocarbons (PAHs), marine bacteria, biosurfactant  
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Odisha is facing with the challenges of sustaining its rural economic growth while dealing with the global threats of 

climatic change.The economy of odisha is primarily agrarian and suffers from vagaries of monsoon,increasing 

occurance of cyclones,droughts,dry spell and heat waves.Over83.32 % of  population of odisha live in rural area where 

levels of poverty are higher than  the state’s towns and cities.They depend for their livelihoods on farming,collecting 

forest products and animal husbandry.During the dry season many migrate elsewhere in Odisha and nearby states in 

search of temporary work as labourers.Odisha has the high proportion of inhabitants from scheduled tribes and 

scheduled castes of all the states in India.These groups are marginalised and experience high rates of poverty,low 

levels of education and poor health.They are highly vulnerable to climatic change due to poverty and dependance on 

climatic sensitive livelihoods in a vulnrable region.With all these potentials crisis these rural communities of Odisha 

require strategic ecoplans to alter their relationship in their own habited area to protect their fragile economy.Many 

constructive approaches could be adopted ranging from regenerating of surface and ground water,renovating the 

degenerated forest,pasture land, purposefully through eco manipulation programme of using the local available 

resources and changing environment friendly and sustainable practice of agriculture at least cost rate.The need to 

achieve this effective resilent rural economy through the sensitization of community in Odisha is very urgent  to face 

the present and forthcoming climatic challenges. 

C4 PLANTS MAY BE THE BEST ALTERNATIVE CROP FOR THE PRESENT 

CHANGED ENVIRONMENT 

 

Yakin Kumar Khakha1, Somanath Behera2 

1.P.G. Deptt. Botany, G.M. University  2.School of Life Sciences, Sambalpur University 

 
All plants use the Photosynthetic Carbon Reduction (PCR or Calvin-Benson) cycle for CO2 fixation in which Ribulose-

1,5-bisphosphate carboxylase/oxygenase (RUBISCO) catalyzes the first step producing a three-carbon compound, 

phosphoglycerate (3-PGA). For this reason this process is referred to as the C3 cycle. Plants utilizing this pathway are 

often named as C3 species. A major problem with the C3cycle is that the enzyme RUBISCO catalyzes two competing 

reactions: carboxylation and oxygenation.The oxygenation reaction directs the flow of carbon through the 

photorespiratory pathway, and this can result in losses of between 25% and 30% of the carbon fixed. Environmental 

variables such as high temperature and drought can result in an increase in the oxygenase reaction. Therefore, reducing 

the RUBISCO oxygenase reaction has the potential to increase carbon assimilation significantly and would represent a 

step change in photosynthesis (up to 100% depending on temperature). 

Global Warming and Climate Change 

APURBA PADHI 
Department of Botany, G M University 

"Global warming", or "climate change", refers to the rise in the planet's overall temperature due to anthropogenic 

(human-related) increase of greenhouse gasses in the atmosphere. "Greenhouse gases" (GHGs) are a range of natural 

atmospheric gases that are responsible for trapping the sun's heat on the planet - which enables life as we know it to 

exist on Earth. But, because of land-use change and the burning of fossil fuels, GHGs have increased since 

industrialization. Water vapour and carbon dioxide are the main GHGs but it is the release of carbon dioxide from 

burning fossil fuels that is considered to have had the greatest recent impact on the earth's climate. While they occur 

in relatively small concentrations, methane and nitrous oxides are two of the most potent greenhouse gasses. Since the 

beginning of industrialization, methane has more than doubled in concentration and nitrous oxides have risen by 8%. 

SUSTAINABLE INDUSTRIALIZATION: THE ONLY METHOD FOR REDUCTION OF 

IMPACTS OF CLIMATE CHANGE 

Somanath Behera 

School of Life Sciences, Sambalpur University, Burla, Sambalpur-768019. 
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Charles Darwin proposed Natural Selection and Survival of fittest concept in his famous theory. But present scenario 

suggests us something else and due to the anthropogenic exploitation natural climatic cycle changes. The population 

is increasing day by day and it is very difficult to provide all basic needs without implementation of modern 

technologies. So, we are encouraging industrialization. The unplanned and improper management of industry cause 

many serious issues and results in an unprecedented and endangered environment. The industrialization causes 

polluted environment, global warming, severe health risks, scarcity of natural resources and loss of cottage industry.  

The Intergovernmental Panel on Climate Change (IPCC) estimates that 20 to 30 percent of assessed plants and animals 

could be at risk of extinction if average global temperatures reach the projected levels by 2100. The bio-diversity can 

be restored only by sustainable industrialisation. Hence, it is highly essential to take major steps to protect environment 

with expert-centric planning. The balance between the environment and industrial growth should be maintained; 

otherwise, in near future the most advanced species Homo sapiens will be placed under the endangered category. 

Keywords: Natural selection, exploitation , endangered, sustainable 
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Assessment of Genetic Diversity among 34 Genotypes in the Genus Cajanus with 

Contrasting Host Response to the Pod Borer 

 

Alok Ranjan Sahu, and Jogeswar Panigrahi 

Plant Biotechnology Laboratory, School of Life Sciences, Sambalpur University, Jyoti Vihar, 

Burla-768019, Sambalpur, Odisha, India 

 
For plant improvement programmes, different genotypes are classified into clusters based on genetic diversity and 

extent of genetic divergence between them are estimated. In the present study the genetic variance among 34 genotypes 

of genus Cajanus including seven cultivars of pigeonpea and 27 wild relatives were characterised using plant pest 

interaction for pest like Pod borer and DNA markers analysis. Based on percentage of pod damage by pod borer in-

vivo and in vitro, principal component analysis dispersed genotypes into four coordinates evincing high genetic 

divergence. The distribution pattern of  genotypes also supported by cluster analysis of 42 SSR, 108 ISSR and 37 

CDDP markers, generated by ten pairs of SSR, nine ISSR and five CDDP primers, respectively. The pair wise 

Jaccard’s similarity coefficient and Nei’s genetic distance values revealed higher level of inter-specific genetic 

variation. The clustering of genotypes based on the Jaccard’s similarity coefficient vis-a-vis Nei’s genetic distance 

agreed with the sectional classification of the genus Cajanus. The principal coordinate analysis supported the 
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clustering pattern. These findings have numerous implications for future breeding endeavours to incorporate pod borer 

resistance alleles present in the genotypes of secondary gene pool of pigeonpea. 

Keywords : Pigeonpea, Plant pest interaction, Pod borer,  PCA, Dendrogram,  

 

BIO-LEACHING: A NEW HORIZON 

Babita Behera 

P.G. Deptt. Botany, G.M. University 

 
The range of use of micro-organism in day to day life has been increasing. Human tries to get more and more benefits 

from them. Bioleaching is a simple and effective technology for metal extraction from low-grade ores and mineral 

concentrates. Metal recovery from sulphide minerals is based on the activity of chemolithotrophic bacteria, 

mainly Thiobacillus ferrooxidans and T. thiooxidans, which convert insoluble metal sulfides into soluble metal 

sulfates. Non-sulfide ores and minerals can be treated by heterotrophic bacteria and by fungi. Leptospirillum 

ferrooxidans is another acidophilic obligately chemolithotrophic ferrous iron oxidizing bacterium In these cases metal 

extraction is due to the production of organic acids and chelating and complexing compounds excreted into the 

environment. At present bioleaching is used essentially for the recovery of copper, uranium and gold, and the main 

techniques employed are heap, dump and in situ leaching. Tank leaching is practised for the treatment of refractory 

gold ores. Bioleaching has also some potential for metal recovery and detoxification of industrial waste products, 

sewage sludge and soil contaminated with heavy metals. 

SOIL QUALITY ASSESSMENT OF MANGROVE AND NON-MANGROVE 

AREAS OF EAST COAST OF INDIA 

Gobinda Bal# and  Kakoli Banerjee 

Department of Biodiversity and Conservation of Natural Resources 

Central University of Orissa 

The coastal zone is an area of junction between two major biomes where land meets the ocean. The area acts as a 

suitable habitat for the diverse organisms. The total nutrient and organic carbon of the coastal sediments influence 

chemical and biological processes of these organisms. Hence, the present study has been carried out with an aim to 

compare the physico-chemical parameters of soil (temperature, pH, salinity, texture, nitrogen, phosphorous, potassium 

and organic carbon) of mangrove and non mangrove areas of East Coast of India (Odisha and Andhra Pradesh) The 

observed physical parameter’s were soil temperature (31.5±1.01 0C), pH (7.89 ±0.34) and salinity (23.64±0.60‰) in 

non-mangrove area which shows higher trends in comparison to the mangrove area i.e. 30.87±0.90 0C, 6.82 ±0.45 and 

19.17±0.37‰ respectively. Soil nutrients such as soil nitrogen (343.33±0.48 kg ha-1), phosphorous (3.28±0.24 kg ha-

1), organic carbon (0.97±0.09%) of mangrove areas showed higher trends than non-mangrove areas i.c. 115.45±0.46 

kg ha-1, 1.73±0.21 kg ha-1, 0.08±0.01%  respectively, except potassium (353.75±0.31 kg ha-1) that showed higher 

trends in non-mangrove areas than mangrove areas (318.83±0.45 kg ha-1). The one way ANOVA analysis performed 

between the parameters of mangrove and non mangrove areas showed significant difference except potassium that 

showed insignificant relationship. Hence, effective soil management with respect to soil physico-chemical 

characteristics is utmost needed to maximize the growth of mangrove and other coastal vegetations. 

Keywords: Coastal zone, nutrients, physico-chemical parameter, soil organic carbon 
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Identification of protein synthesis during drought condition in rice (Oryza sativa) by 

proteomic  approach 

RAJESH KUMAR MEHER 
SCHOOL OF LIFE SCIENCES, SAMBALPUR UNIVERSITY, 

JYOTIVIHAR,  BURLA, SAMBALPUR, ODISHA 

 

Climate change is major obstacle limiting factor for plant growth and development. It also a challenge for present and 

future agricultural system. Climate change affect agriculture in many ways including through change in temperature, 

rainfall. To base on climate change effect i.e.  Drought effect on plant and its response, our current aim of investigation 

is identification of protein response during drought and finding out their corresponding gene. For this purpose we have 

taken a rice variety and divided into two groups one is controlled and other is experimental group. On controlled group 

water supplied regularly but in experimental group supplied was stopped and maintained like drought condition till 

15 days, then leaf was taken and protein extracted and allowed to run on SDS-PAGE. In this SDS-PAGE we found 3 

different band attached to one other in experimental group, then we run on 2D gel electrophoresis and we got 5-6 

unique spot in experimental one. The protein identified by 2D may be expressed due to drought condition. Our next 

course of action is to perform MALDI-TOF to identify particular protein and sequencing of and searching of gene 

responsible for the protein. 

Key word: Climate change, Drought, Protein, responsible gene. 

Environmental Crisis and Protection: A Spiritual Approach 

Dr. Sureswar Mehe 

 (Ph.D, JNU) Assistant Professor 

P.G. Department of Sanskrit, Gangadhar Meher University 

Sambalpur, Odisha 

Climate change is arguably the greatest threat faced by mankind. Changes in the environment blamed on greenhouse 

gases produced by human activity threaten to make earth uninhabitable for humans. Today, man and nature seem to 

be struggling to survive each other. It was not always so. Earlier humans were close to nature. They studied natural 

phenomena minutely, and watched in awe the creation, change and destruction caused by the forces of nature, and so 

they attributed divinity to nature. The Vedas contain hymns glorifying the earth as a mother, and extolling air, fire and 

water for their power and the services they render to humans. The seers of earlier times also understood that the well-

being of the planet depended on conserving each of its constituent elements, so people took from nature only what 

was needed, not more. This kind of harmony between man and nature is one of the characteristics of Golden age, the 

age of truth, described in Hindu texts. What made this concord possible? Why did humans millennia ago pray for 

protection of nature and desist from harming it even inadvertently, as Vedic prayers show? And why are the same 

earth, air and water now used as dumps for toxic waste? Present paper will show light on this issue of environmental 

crisis and pave the way for its protection through spiritual approach.  

Effect of Arsenic on Certain Biochemical parameters in the brain of the Fresh water Fish, 

Channa punctatus (Bloch) 

Dr. Sunil Kumar Guru, Dr. Rajesh Behera & Dr. Milan Kumar Behera 

Eco-toxicology laboratory, P.G. Department of Zoology 
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Fishes play an important role in providing high grade protein food to the people. But the increasing water pollution 

level, especially due to arsenic contamination in freshwater bodies, has brought about significant undesirable bio-

chemical changes in the tissues of the fish. With this in view, the effect of acute and chronic arsenic toxicity on the 

brain of Channa punctastus was investigated. There were significant changes in the protein, cholesterol lipid and 

glucose contents of the brain tissue on exposure to acute doses of 10, 20, 30, 40 and 50ppm arsenic for 30 days. The 

protein, cholesterol and lipid contents steadily deceased, whereas the glucose content of the brain steadily increased 

with an increase in the concentration of arsenic. There were also significant changes in the protein, cholesterol, lipid 

and glucose contents of the brain tissues on exposure to a chronic dose of 10ppm arsenic for 75 days. The protein, 

cholesterol and lipid contents significantly and progressively decreased, whereas the glucose contents of the brain 

exhibited a steady and significant increase with an increase in the exposure period. 

 

Climate Change and Sustainable Tourism:Global Context 

Ms.Sabita Soren 

Janata College, Satmile , Hindol, Dhenkanal 

Tourism, which is the largest single sector in the world economy, accounts for 9% of global expenditure with over 

255 million people dependent on it for employment. The sector is particularly important for some of the world’s 

poorest countries, especially some Small Island States.The industry faces profound impacts from climate change – 

impacts that are already being felt. As temperatures rise, the attractiveness of many destinations will fade. Winter 

sports will become less viable in some locations. Coastal tourism is highly vulnerable to rising sea levels. The natural 

phenomena that millions of tourists travel to see – coral reefs, forests, fauna-rich savannah – will be degraded or 

destroyed. There are limited positive effects from climate change. Changing temperatures will make new regions more 

attractive to some tourists, and there will be some opportunities for new types of tourism. However, these new 

opportunities are likely to be short-lived, and adaptation options limited. Furthermore, many adaptation responses are 

likely to be overwhelmed by climate change later this century, especially under high GHG emission scenarios.The 

present paper attempts to determine the relations between tourism and climate change, the impact of climate change 

at destinations, the adaptation options and strategies to develop effective and sustainable responses which might 

minimize the negative impacts of this phenomenon. 

Key Words: Climate Change, sustainable tourism,adaptation, policy implications 

The Role of Industries in Climate Change 

Dr. Jayadev Sahoo 

Department of Logic & Philosophy, GM Jr. College, Sambalpur 

 
This paper aims at explaining the role of industries in climate change. What do you mean by climate change? The 

author would like to highlight the contributions of industries in environmental degradation and what are the causes 

that led to environmental pollution. It is the greedy and selfish businesspersons that done maximum damage to the 

environment. A pertinent question can be raised, should we stop business to protect environment? Who is responsible 

for environmental degradation?  Is business totally responsible for the destruction of the beautiful and lovely 

environment? Can a society survive without business? Can a society be alienated from the plank of development? 

Should humans continue to cut down forests for the sake of human consumption? What environmental obligations do 

humans need to keep for future generations? Is it right for humans to knowingly cause the extinction of a species for 

the convenience of humanity? In order to answer all these questions, there are three very important and pivotal 

perspectives, namely, 

1. From the standpoint of business 

2. From the standpoint of environment 

3. The moderate view on business and environment  
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Plants used for the treatment of women disorder in Badarama sanctuary under 

threat due to climate change 

P M Behera2, S K  mallik3 P. K. Acharya1*, 
1. Department of Botany, G M University, Sambalpur 

2. Department of Botany, Govt. Womens college, Sambalpur. 

3. Regionla plant resource centre, Bhubaneswar 

 

 

The importance of traditional medicines, which is the mother of all other systems of medicines, has been realized 

worldwide to be very effective against some diseases. Various women disorders are treated with the medicinal plants 

by the tribals of inadequate medical facilitated Badarama hills. The knowledge of such usage of plants is declining or 

even lost, because of lack of interest among local youth. Thus documenting this knowledge from old herbal healer is 

very important. Extensive field study was carried out randomly among the tribal villages and questionnaires were 

circulated to villagers to get the data on medicinal plants,   used   for women   disorder. Data collected  from   local  

inhabitants  of  Badarama  reveals that  38 plant species  belonging  to  19  families   are being used by them for women 

diseases. Fabaceae members are dominating the list followed by malvaceae and liliaceae. Specific plant part or parts 

or the whole plant is used for the treatment.15 plants are used to treat skin diseases, 13 plants are used for treatment 

of baby delivery related issues, 8 plants are used to treat menstrual disorder and so on. Result implies towards more 

research and phytochemical studies to obtain unique medicines to deal with the needs of some specific women diseases 

worldwide.These plants are under stress due to climate change. 

 

 


