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Developing countries are particularly at risk, as their infrastructure are most vulnerable to extreme events, and there is an  expecta-

tions that climate will worsen their food security, water availability and health, in addition to accelerating biodiversity l osses. India, the 

seventh largest country in the world and the second largest in Asia, has a total geographical area of 329 Mha, of which only 305 Mha 

is the reporting area. The vast majority of Indian population (70%) lives in rural areas, and agriculture accounts for 35% Gross Na-

tional Product (GNP) and directly employs more than 60% of Indian population. India is a nation with a rapidly growing econom y, 

achieving 9% GDP growth rate in 2009 and 7.8% in 2008. In developing countries like India, climate change could represent an addi-

tional stress on ecological and socioeconomic systems that are already facing tremendous pressures due to rapid urbanization,  indus-

trialization and economic development. People in India, especially the poorest, are very vulnerable to the adverse impacts of  climate 

change, mainly because the nation's economy is so closely tied to natural resources.  

The entirety of the atmosphere, hydrosphere, biosphere and geosphere and their interaction via 
physical, biological and chemical processes constitute the climate system. Climate change is a 
change in the statistical distribution of weather over periods of time that range from decades to 
millions of years. Solar radiation is the driving force of global climate. A portion of the radiation 
reaching earth's surface is scattered or reflected by clouds, aerosols, dust and other particles. 
Radiation reaching the planet is partly absorbed, causing the earth to emit thermal radiation and 
part of the radiation is reflected back to the atmosphere. Water vapour and radiatively active CO2, 
CH4, N2O and O3, among others, partly trap the reflected radiation to warm the surface tempera-
ture from a frigid -18oC to about 15oC, a natural phenomemenon known as the ógreenhouse ef-
fect'. Human activities have contributed to an increase in the concentration of radiatively active 
gases and added new greenhouse gases such as halocarbons (like Cholorofluorocarbon) and 
hexafluoride.  
Carbon dioxide is regarded as one of the main greenhouse gases that is causing global warming 
and forcing climate change. In 2005 the CO2 concentration in the atmosphere was 379 ppm, 
which greatly exceeds the natural range of the last 650,000 years (180-300 ppm). The primary 
source of the increase in CO2 concentration is from the combustion of fossil fuels. Based on a 
range of emission scenarios for greenhouse gases and aerosol precursors, global mean tempera-
ture is projected to rise between 0.9 and 3.5oC by 2100, but the actual decadal changes would 
include considerable variability. A shift in the mean temperature or rainfall may appear to have a 
marginal impact, but the effects are greatly magnified at extreme values. 
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There is still time to avoid the worst impacts of climate change, if we act  

now and act internationallyðLord Stern, 2006 

  Climate Change  
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1 . I m p a c t  o n  a g r i c u l t u r e  a n d  

p r o d u c t i v i t y  

There is concern about the impacts of climate change and its 

variability on agricultural production worldwide. For one, food 

security is prominently on the list of human activities and eco-

system services under threat of dangerous anthropogenic 

interference on earth. Crop yields affected by climate change 

are projected to be different in various areas, in some areas 

crop yields will increase, and for other areas it will decrease 

depending on the latitude of the area and irrigation applica-

tion. Precipitation changes are the most sensitive and directly 

affect yield and water loss due to evapotranspiration. It has 

become increasingly evident that complex interactions of pre-

cipitation occurrence can impact the overall health of crops as 

well as regional productivity. Radiation changes have a non-

linear effect and are not as prominent as precipitation 

changes. Temperature has a significant effect with an in-

crease in temperature stimulating higher photosynthesis, res-

piration, and transpiration rates. Meanwhile, flowering may 

also be partially triggered by higher temperatures, while low 

temperatures may reduce energy use and increased sugar 

storage. Warming is expected to lead to a northward expan-

sion of suitable cropping areas and a reduction of the growing 

period of determinate crops (e.g. cereals), but an increase for 

indeterminate crops (e.g. root crops). The combined changes 

in radiation and temperatures can produce various effects. 

For example, an increase in aerosols can typically reduce 

surface radiation levels, and hence, surface temperatures. If 

these aerosols are carbon-dominated, they can cause warm-

ing, while sulfate aerosols can cause further cooling. 

Changes in temperature can also affect air vapor pressure 

deficits, thus impacting the water use in agricultural land-

scapes. This coupling affects transpiration and can cause 

significant shifts in temperature and water loss. These feed-

backs contribute to regional changes in precipitation and 

cloudiness, leading to changes in radiation. There is a posi-

tive effect of CO2  enrichment on yield and water use effi-

ciency. It was found that if atmospheric CO2 concentration 

reaches nearly 600 ppm, wheat and maize yields will in-

crease 38% and 12% and water use efficiencies will improve 

40% and 25% respectively, in comparison to those without 

CO2 fertilization. However the disadvantages may be an in-

crease in the need for plant protection, the risk of nutrient 

leaching and the turnover of soil organic matter. Warming 

may induce sudden shifts in regional weather patterns like the 

monsoons or the El Niño. Such changes would have severe 

consequences for water availability and flooding in tropical 

regions and threaten the livelihoods of billions and degrade 

the agricultural area. According to Stern Review report on 

Climate change at mid to high latitudes, crop yields may in-

crease for moderate temperature rises (2 to 3°C), but then 

decline with greater amounts of warming. Higher tempera-

tures are likely to become increasingly damaging to crops, as 

droughts intensify and critical temperature thresholds for crop 

production are reached more often. If crop responses to car-

bon dioxide are stronger, the effects of warming on risk of 

hunger will be considerably smaller. But at even higher tem-

peratures, the impacts are likely to be damaging regardless of  

the carbon fertilization effect, as large parts of the world become 

too hot or too dry for agricultural production, such as parts of 

Africa and even Western Australia. The response of the climatic 

factors on different crops like rice, wheat, maize and soybean 

has been studied through the simulation model by different work-

ers in India. All have predicted a high productivity due to high 

CO2 but then a drop due to the high temperature. However the 

monsoon rainfall is the determining factor for the crop productiv-

ity in India.  

2 . I m p a c t  o n  s o i l  p r o c e s s e s  

Climate change (especially temperature) alters many soil proc-

esses, having consequences for the entire ecosystem. Higher 

temperatures, changed precipitation patterns and modified net 

primary production increase the weathering rate. The increased 

mineralization increases N availability and leaching. Climate 

change acts to worsen the problem of acidification by increasing 

the production-and deposition to soils-of HNO3 from NO, and the 

proportion of NH3 converted into ammonium sulphate, which in 

turn may result in further acidification of soils. Higher CO2 levels 

can increase soil moisture due to changes in evaporation. Natu-

ral ability of forest soils to take up CH4 decreases due to N depo-

sition. Although the tolerance of acidity by many tropical plants is 

unknown, it has been found that a significant proportion of south-

east Asia could be at risk from acidification in the future if pre-

ventative measures to reduce emissions of sulfur and nitrogen 

are not taken. Implementation of existing technology to reduce 

emissions of precursor gases will help alleviate the problem. 

3 . I m p a c t  o n  d i f f e r e n t  e c o s y s t e m s  

Climate change, caused mainly by anthropogenic greenhouse 

gas emissions, will disrupt our ecosystem base in new ways. 

Most rivers have been totally restructured, oceans have been 

severely altered and depleted, coral reefs are near the tipping 

point of disappearing as functional ecosystems, over half of the 

land surface is devoted to livestock and crop agriculture, with 

little consideration for the ecosystem services that are being lost 

as a consequence, some irrevocably so. Species behaviors are 

altering and disrupting mutualisms of long standing. An overload 

with N leads to eutrophication and changed ecosystem composi-

tion in Europe. Assessment of climate change impacts on terres-

trial ecosystems in Japan suggests that the average NPP in-

crease could change the vegetation type. Extinctions within vul-

nerable habitats and conditions where migrations are necessary 

for survival but where often there are no pathways available for 

successful movement in the fragmented world of today. These 

challenges represent an extraordinary threat to society and a call 

for urgent attention by the scientific community.  

a .  F o r e s t  e c o s y s t e m :   

The forest area in the USA is projected to decrease by an aver-

age of 11%, with the lost forest replaced by savanna and arid 

woodland biome. Seven of the 80 eastern species are predicted 

to be reduced in suitable habitat by at least 90%. Potential habi-

tats for several subalpine conifers are simulated to contract sub-

stantially. The potential habitat for big sagebrush (Artemisia tri-

dentata) will shift from the US to Canada. Natural disturbances 

having the greatest effects on forests include insects, disease,  
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drought, fires, or wind storms. Chronic excess input of N to forest 

ecosystems causes nutrient imbalances (i.e., deficiencies of the 

macro-nutrients K, P, Mg and Ca) which, in turn, increase the 

sensitivity of plants to climatic factors, such as frost or drought, 

and susceptibility to parasite attacks.  

   V o l u m e  6 ,  N o .  1  

b .  A q u a t i c  e c o s y s t e m :   

Climate change may have unexpected consequences because 

different species show unique responses to changes in environ-

mental temperatures. It has been shown by researchers that 

increasingly warmer springs since 1962 have disrupted the tro-

phic linkages between phytoplankton and zooplankton in a large 

temperate lake because of differing sensitivity to vernal warming. 

The timing of thermal stratification and the spring diatom bloom 

have advanced by more than 20 days during this time period. A 

decline in Daphnia populations, the keystone herbivore, is asso-

ciated with an expanding temporal mismatch with the spring dia-

tom bloom and may have severe consequences for resource 

flow to upper trophic levels. Maintaining biological diversity and 

providing other essential goods and services depends on basic 

ecosystem processes such as nutrient uptake and cycling, pri-

mary and secondary production, decomposition and food web 

interactions. Removal of nutrients by biological uptake purifies 

the water and protects downstream ecosystems. Rates of these 

vital processes are impacted by water temperature as well as the 

range and temporal pattern of discharge, all of which may be 

altered in a changed climate. A changing climate may intensify 

the extinction threats in many ways, such as the spread of exotic 

species, further fragmentation of species populations because of 

thermal constraints and human responses to a changing climate. 

The other effect identified include: shifts in distributions of 

aquatic insects whose development and generation times are 

highly sensitive to temperature; altered plant assemblages in 

riparian zones and altered rates of organic matter supply, de-

composition and exchanges occurring at the terrestrial-aquatic 

interface; changes in sediment loading and channel morphology. 

and S deposition has also a significant impact. Some crops 

and trees need low temperatures in winter to trigger bud 

bursting in spring. These species can no longer grow in 

areas where winter temperatures are becoming too high. In 

North America, modeling efforts suggest substantial 

changes in potential habitats of several species and com-

munities.  Climate change will affect speciesô distributions 

and abundance, which in turn will threaten the viability of 

species that are essential for the sustained agricultural 

outputs, including native pollinators for crops and soil or-

ganisms that maintain the productivity and fertility of land. 

Pollination is essential for the reproduction of many wild 

flowers and crops and its economic value worldwide has 

been estimated at $30 - 60 billion. 

5 . I m p a c t  o n  p l a n t  d i s e a s e s  

Climate change may have positive, negative or neutral im-

pact on diseases. Research in this area is as much about 

identifying new opportunities as preparing to minimize 

negative impacts. Environmentalists have predicted that 

with the current emission scenario, global mean tempera-

ture would rise between 0.9 and 3.50C by the year 2100. 

Despite the significance of weather on plant diseases, com-

prehensive analysis of how climate change will influence 

plant diseases that impact primary production in agricultural 

systems is presently unavailable. Changes in levels of CO2, 

ozone and UV-B will influence disease by modifying host 

physiology and resistance. In addition, changes in tempera-

ture, precipitation and the frequency of extreme events will 

influence disease epidemiology. Workers have suggested 

that potential risk will be in three key areas (a) Crop loss 

due to disease (b) Changes in the effectiveness of man-

agement strategies and (c) Changes in the geographical 

distribution of disease. 

Changes in biodiversity have been observed under historic cli-

mate change and are also projected for the future. Species com-

position is mainly driven by climate, soil and forest type, but N  

4 . I m p a c t  o n  b i o d i v e r s i t y  

Scientists have suggested that milder winters, higher noc-

turnal temperatures and higher overall temperatures will 

enable increased winter survival of plant pathogens, accel-

erated vector and pathogen life cycles, and increased 

sporulation and infectiousness of foliar fungi. Studies on 

the changes in the individual CO2, O3, and UV B leading to 

Emerging Infectious Disease (EIDs) and expansion in the 

pathogenicity of the existing microbes have been done. It is 

suggested that carbon dioxide may increase plant canopy 

size and density, resulting in a greater biomass of high 

nutritional quality, combined with a much higher microcli-

mate relative humidity. This would be likely to promote 

plant diseases such as rusts, powdery mildews, leaf spots 

and blights. Carbon  dioxide  can  be  used  as additional  

C-source  by  some  fungi  and  incorporated into  organic  

acids,  like  oxaloacetic  acid,  fumaric  or  citric  acid,  thus  

entering  the  Krebs  cycle  to  be  utilized  for energy  sup-

ply  and  growth . The growth of Fusarium spp. particularly 

Fusarium oxysporum is favored at high CO2 and less O2 

conc. Manning et al.  first  reported  a  new  disease  syn-

drome  on  potato  leaves  which  required  O3,  injury  as  a 

predisposing  factor  for  leaf  blight,  caused  by  Botrytis  

a .  C r o p  l o s s  d u e  t o  d i s e a s e :   
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cinerea. Similar studies were conducted with Alternaria solani 

on potato. Moreover, microbial plant pathogens are less likely 

to be adversely affected by CO2, O3 and UV-B than are their 

corresponding host plants. Changes in host plants may result 

in expectable alterations of disease incidence, depending on 

host plant growth stages and type of pathogen. Elevated  

concentrations  of  CO2, O3,  and  increased  incidence  of  

UV-B  radiation  may  have  direct  effects  on plant  patho-

gens,  such  as  survival,  growth  rate,  and reproduction yet 

it appears  unlikely,  however,  that  pathogens,  per  se,  will 

be  significantly  directly  affected  by  present  or  future lev-

els  of  CO2, O3,  and  UV-B  or  in  relation  to  changes  in 

disease  incidence.  The  rationale  for  this  generalization 

can  be  summarized  as  follows: 1. The  two  non-

continuously  acting  factors  ozone and  UV-B  radiation  are  

more  or  less  completely non-coincident  with  infection  peri-

ods  of  most pathogens.  The  sensitivity  of  microorganisms  

to increases  of  both  factors  within  the  present  or  ex-

pected  range  can  be  considered  low. 2.  The  continuously  

acting  carbon  dioxide  level  is co- incident  with  all  stages  

of  the  pathogenôs  life  cycle, however,  it  is  very  unlikely  

to  exert  any  substantial  effects,  neither  adverse  nor  fa-

vorable,  on pathogens  within  the  range  of  an  expected  

doubling  of  the  present  atmospheric  partial  pressure. 

From  this  we  conclude  that  microbial  plant  pathogens  

are  less  likely  to  be  adversely  affected  by  increased 

CO2, O3,  and  UV-B  than  are  their  corresponding  host 

plants  and  hence  changes  of  host  plants  mainly  trigger 

any  expectable  alteration  of  disease  incidence. It was pre-

dicted that the  inoculum  potential  of  necrotrophs,  from  

greater over-wintering  crop  debris,  would  be  appreciably  

increased which can be attributed to two contradictory facts: 

Plant growth enhancement by CO2 will lead to a greater avail-

ability of assimilates.  Enhanced crop growth will accumulate 

more biomass in the field.  In  the  standing  crop  this  may  

considerably  change  the  microclimate and  thus  favor  the  

epidemic  spread  of  all  diseases.  Increasing  amounts  of  

crop  residues  after  harvest  will  enlarge  the  inoculum  of  

necrotrophs  or  bacteria,  which remain  in  the  field  for  the  

next  season. On the other side UV-B  induced  synthesis  of  

flavonoids  or  induction  of other  secondary  metabolites  

may  play  an  inhibitive role. Although the individual effect of 

different factors have been studied it is essential  to  begin  

studying  the  interactive  effects  of  increased  CO2,  O3,  

and  UV-B  (and  other climate  change  factors)  on  plant  

diseases. 

c .  C h a n g e s  i n  g e o g r a p h i c a l  

d i s t r i b u t i o n :  

Warming will generally cause a pole-ward shift of the agrocli-

matic zones and crops that grow in these zones. At the same 

time pathogens will follow migrating host plants and their disper-

sal and survival between seasons and changes in host physiol-

ogy and ecology in the new environment would largely determine 

how rapidly the pathogens establish in the new environment. 

b .  C h a n g e s  i n  t h e  e f f e c t i v e n e s s  o f  

m a n a g e m e n t  s t r a t e g i e s :  

Effectiveness of most plant protection chemicals depends on 

prevailing climatic conditions. Precipitation following fungicide 

application may improve its distribution but an increase in 

rainfall intensity can deplete fungicide residue on the foliage. 

Management strategies which are based on host resistance 

will be severely affected due to climate change. The physio-

logical changes as modification in Rubisco biochemistry, 

stomatal physiology as well as  other changes, including pro-

duction of papillae and accumulation of silicon at sites of app- 

ressorial penetration, greater accumulation of carbohydrates in 

leaves; more waxes, extra layers of epidermal cells and in-

creased fiber content, lowered nutrient concentration, leading to 

partitioning of nitrogen from photosynthetic proteins to metabo-

lism that is limiting to plant growth. The biggest threat to the du-

rability of host resistance would come from accelerated pathogen 

evolution. 

M i t i g a t i o n  &  a d a p t a t i o n  s t r a t e g i e s  

a .  M i t i g a t i o n :   

Responses to climate change include a portfolio of measures:  

a.  Mitigation actions  that  reduce net carbon emissions and limit 

long-term climate change.  

b.  Adaptation actions that help human and natural systems to 

adjust to climate change.  

c.  More research  on  new  technologies, to mitigate climate 

change impacts are needed to reduce the uncertainties and fa-

cilitate future policy decisions. 

The mitigation options between the different sectors can be as 

follows: 

Energy sector: 

1. Energy efficiency improvement in all sectors (buildings, trans-

portation, industry, and energy. 2. Supply Fuel switching and 

other options in the transportation and buildings sectors. 3. Re-

placing imported fossil fuel with domestic alternative energy 

sources.  

Forestry Sector: 

1. Afforestation 2. Avoided deforestation 3. Forest Management 

Bioenergy: 

1. Bioenergy production 

 Agriculture: 

1. Cropland management (management of nutrients, tillage, resi-

dues, and agro-forestry) Cropland  management (water, rice, and 

set-aside) 2. Grazing land management 3. Livestock manage-

ment 

Waste Management: 

1. Engineered sanitary landfilling with landfill gas recovery 2. 

Biological processes for waste and wastewater (composting, 

anaerobic digestion, aerobic and anaerobic wastewater proc-

esses) 3. Incineration  and other thermal processes 4. Recycling, 

reuse, and waste minimization 
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Stern review report (2006) shows the different impacts due to temperature changes

Eventual temperature (relative to preindustrial)

0º C 1º C 2º C 3º C 4º C 5º C
Food

Falling crop yields in many developing regions

Severe impacts 
in marginal 

sahal region

W a te r

Ecosystems

Extreme we a the r e v e nts

Risk of
Rapid
climate
change and
major

irreversible
impacts

Rising number of people at risk from
hunger (25-60% increase in the 2080s in
o n e stu d y wi th  weak car b o n

fertilisation), with half of the increase
in Africa and West Asia

Entire region experience
major declines in crop
yields (example upto on

third in Africa)

Rising crop yields in high latitude
developed countries if strong carbon

fertilisation

Yield in many developed regions decline even if
strong fertilisation

Significant changes in water availability
(one study projects more than a billion
people suffer water shortage in 2080s,
many in Africa where similar number

gain water)

Small mountain glaciers
disappear worldwide-
potential threats to water
supplies in several areas

Greater than 30%
decrease in runoff in
Mediterranean and
Southern Africa

Sea level rise threatens major
world   cities,   including
London, Shanghai, New York,
Tokyo and Hong Kong

Coral reef ecosystems
extensively    and
eventually irreversibly
damaged

Possible  onset  of
collapse of part or all of
the Amazonian rain
forest

Large part of ecosystem unable to maintain form

Many species face extinction 
(20-50% in one study)

Rising intensity of storms, forest fires, droughts, flooding and heat waves

Small increase in Hurricane intensity
lead to a doubling of damage cost in
the US

Risk of weakening of natural carbon absorption and possible in creasing natural
methane releases and weakening of the Atlantic THC

Onset of irreversible melting of
the Greenland Ice sheet

Increasing risk of abrupt, large scale shifts in the
climatic system (e.g., collapse of the Atlantic THC
and the West Antarctic Ice Sheet)
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I n d i a n  e f f o r t s  f o r  m i t i g a t i o n  o f  

c l i m a t e  c h a n g e  

b .  A d a p t a t i o n :   

Ambitious mitigation efforts can lessen, but not prevent, future 

climate change. While steep reductions in emissions could stabi-

lize atmospheric GHG concentrations at lower levels than under 

ñbusiness as usual,ò they likely would be well above current. An-

ticipating and adapting to these impacts in order to minimize their 

human and environmental toll is a significant challenge for all 

nations. Current adaptation strategies with clear  applications to 

climate change in agriculture include moisture-conserving prac-

tices, hybrid selection, and crop substitution. In the water re-

sources sector, current management practices often represent 

useful adaptive strategies for climate change. Some analysts go 

further to point out that certain adaptations to climate change not 

only address current hazards but may be additionally beneficial 

for other reasons. However such evaluations are further compli-

cated by the existence of secondary impacts, related to the ad-

aptation itself. For example, water development projects can 

have significant effects on local transmission of parasitic dis-

eases. Improved water supply in some rural areas of Asia has 

resulted in a dramatic increase in Aedes mosquito breeding sites 

and, consequently, outbreaks of dengue. 

India is the worldôs fourth largest economy and fifth largest 

greenhouse gas (GHG) emitter, accounting for about 5% of 

global emissions. Indiaôs emissions increased 65% between 

1990 and 2005 and are projected to grow another 70% by 

2020.  On a per capita basis, Indiaôs emissions are 70% below 

the world average and 93% below those of the United States. As 

in many other countries, India has a number of policies that, 

while not driven by climate concerns, contribute to climate mitiga-

tion by reducing or avoiding GHG emissions. National highway 

development projects, Metro rail in large cities, Use of biofuels, 

efficient and cleaner road transport through the use of com-

pressed natural gas in automobiles, climate friendly policies like 

energy conservation act 2001, power sector reforms, coal sector 

reforms, hydrocarbon sector reforms, renewable energy are the 

different mitigation strategies used by India for climate change. 

between the public and private sector, working with civil soci-

ety and with individuals. It is still possible to avoid the worst 

impacts of climate change; but it requires strong and urgent 

collective action.  Delay would be costly and dangerous.  

A b s t r a c t s   

C o n c l u s i o n   

Previous IPCC reports conclude that climate change decision-

making  is  not  a  once-and-for-all  event,  but  an  iterative  risk-

management process  that  is  likely  to  take place over dec-

ades, where  there will be opportunities for  learning and mid-

course corrections  in  the  light  of  new  information. Key ele-

ments of future international frameworks should include expand-

ing and linking the growing number of emissions trading 

schemes around the world in a powerful way to promote cost-

effective reductions in emissions and to bring forward action in 

developing countries. Globally, support for energy R&D should at 

least be doubled, and support for the deployment of new low-

carbon technologies should be increased up to five-fold. The 

large-scale international pilot programmes for curbing deforesta-

tion should be done. Above all, reducing the risks of climate 

change requires collective action. It requires co-operation be-

tween countries, through international frameworks that support 

the achievement of shared goals.  It requires a partnership  

Carbon sequestration versus bioenergy: A case study 

from South India exploring the relative land-use effi-

ciency of two options for climate change mitigation 

J.M. Rootzén, G. Berndes, N.H. Ravindranath, H.I. So-

mashekar, I.K. Murthy, P. Sudha, M. Ostwald 

Biomass and Bioenergy, 34(1): 116-123, 2010 

This case study has been carried out as a comparison be-

tween two different land-use strategies for climate change 

mitigation, with possible application within the Clean Develop-

ment Mechanisms. The benefits of afforestation for carbon 

sequestration versus for bioenergy production are compared 

in the context of development planning to meet increasing 

domestic and agricultural demand for electricity in Hosahalli 

village, Karnataka, India. One option is to increase the local 

biomass based electricity generation, requiring an increased 

biomass plantation area. This option is compared with fossil 

based electricity generation where the area is instead used 

for producing wood for non-energy purposes while also se-

questering carbon in the soil and standing biomass. The dif-

ferent options have been assessed using the PRO-COMAP 

model. The ranking of the different options varies depending 

on the system boundaries and time period. Results indicate 

that, in the short term (30 years) perspective, the mitigation 

potential of the long rotation plantation is largest, followed by 

the short rotation plantation delivering wood for energy. The 

bioenergy option is however preferred if a long-term view is 

taken. Short rotation forests delivering wood for short-lived 

non-energy products have the smallest mitigation potential, 

unless a large share of the wood products are used for en-

ergy purposes (replacing fossil fuels) after having served their 

initial purpose. If managed in a sustainable manner all of 

these strategies can contribute to the improvement of the 

social and environmental situation of the local community. 
 

Regional changes in extreme monsoon rainfall deficit 

and excess in India 

Indrani Pal, Abir Al-Tabbaa 

Dynamics of Atmospheres and Oceans, 49(2-3): 206-214, 

2010 

With increasing concerns about climate change, the need to 

understand the nature and variability of monsoon climatic 

conditions and to evaluate possible future changes becomes 

increasingly important. This paper deals with the changes in 

frequency and magnitudes of extreme monsoon rainfall defi-

ciency and excess in India from 1871 to 2005. Five regions 

across India comprising variable climates were selected for 

the study. Apart from changes in individual regions, changing 

tendencies in extreme monsoon rainfall deficit and excess 

were also  determined for the Indian region as a whole. The 

trends and their significance were assessed using non-

parametric MannïKendall technique. The results show that 

intra-region variability for extreme monsoon seasonal precipi-

tation is large and mostly exhibited a negative tendency lead-
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ing to increasing frequency and magnitude of monsoon rain-

fall deficit and decreasing frequency and magnitude of mon-

soon rainfall excess. 
 

A global overview of drought and heat-induced tree 

mortality reveals emerging climate change risks for for-

ests 

Craig D. Allen, Alison K. Macalady, Haroun Chenchouni, 

Dominique Bachelet, Nate McDowell, Michel Vennetier et al. 

Forest Ecology and Management, 259(4): 660-684, 2010 

Greenhouse gas emissions have significantly altered global 

climate, and will continue to do so in the future. Increases in 

the frequency, duration, and/or severity of drought and heat 

stress associated with climate change could fundamentally 

alter the composition, structure, and biogeography of forests 

in many regions. Of particular concern are potential in-

creases in tree mortality associated with climate-induced 

physiological stress and interactions with other climate-

mediated processes such as insect outbreaks and wildfire. 

Despite this risk, existing projections of tree mortality are 

based on models that lack functionally realistic mortality 

mechanisms, and there has been no attempt to track obser-

vations of climate-driven tree mortality globally. Here we 

present the first global assessment of recent tree mortality 

attributed to drought and heat stress. Although episodic mor-

tality occurs in the absence of climate change, studies com-

piled here suggest that at least some of the world's forested 

ecosystems already may be responding to climate change 

and raise concern that forests may become increasingly 

vulnerable to higher background tree mortality rates and die-

off in response to future warming and drought, even in envi-

ronments that are not normally considered water-limited. 

This further suggests risks to ecosystem services, including 

the loss of sequestered forest carbon and associated atmos-

pheric feedbacks. Our review also identifies key information 

gaps and scientific uncertainties that currently hinder our 

ability to predict tree mortality in response to climate change 

and emphasizes the need for a globally coordinated obser-

vation system. Overall, our review reveals the potential for 

amplified tree mortality due to drought and heat in forests 

worldwide. 
 

Assessment of post-Kyoto climate change mitigation 

regimes impact on sustainable development 

Dalia Streimikiene, Stasys Girdzijauskas 

Renewable and Sustainable Energy Reviews, 13(1), 129-

141, 2009  

This article analyzes post-Kyoto climate change mitigation 

regimes and their impact on sustainable development. Wide 

range of post-Kyoto climate change mitigation architectures 

have different impact on different groups of countries, there-

fore sustainability assessment is performed for four main 

group of countries: EU and other Annex-I countries, USA, 

Advanced Developing Countries and Least Developed 

Countries. The post-Kyoto climate change mitigation re-

gimes are evaluated based on their economical, environ-

mental, social and political impact for different groups of 

countries. For the assessment the scoring is applied. The 

architectures are further ranked according to the best results 

or highest score obtained during assessment according to 

all criteria and for all groups of countries. 

N e w s  

55 countries send UN their carbon-curbing plans  

Fifty-five countries have submitted pledges for curbing green-

house gas emissions to the UN climate convention. Govern-

ments were asked to do so before 31 January by the 

"Copenhagen Accord", the document produced at December's 

UN climate summit in the Danish capital. In some cases the 

pledges are weaker than those made before the summit.  

According to the UN's top climate official, submissions have 

come from major developed and developing countries, and  

collectively account for about three-quarters of the world's  

emissions from energy use. But few of the smaller, more  

vulnerable nations have sent in their figures. "The commitment 

to confront climate change at the highest level is beyond doubt," 

said Mr de Boer, executive secretary of the UN climate  

convention. "Greater ambition is required to meet the scale of 

the challenge. But I see these pledges as clear signals of will-

ingness to move negotiations towards a successful conclusion."  

Source: http://news.bbc.co.uk 

February 1, 2010 
 

Beijing won't be 'bullied' on climate 

BEIJING: As a Sunday target date approaches for countries to 

submit to the United Nations their plans for fighting climate 

change, China is banding together with other major developing 

nations to stress that only the wealthier countries need to make 

internationally binding commitments. So while China, the largest 

emitter of greenhouse gases, might put down in writing its tar-

gets for curbing emissions, it will make clear that those efforts 

are voluntary steps it plans to take domestically that should not 

imply a binding international commitment. The distinction re-

flects China's strong desire to cast climate change policy as a 

sovereignty issue in the aftermath of rancorous negotiations last 

month at the environmental summit meeting in Copenhagen. 

Beijing says developed nations, which emitted carbon dioxide 

without restriction over many decades of industrialization, can-

not force developing countries to submit to international policies 

or regulations. 

Source: http://timesofindia.indiatimes.com 

January 31, 2010 
 

UN climate body admits 'mistake' on Himalayan glaciers  

The vice-chairman of the UN's climate science panel has admit-

ted it made a mistake in asserting that Himalayan glaciers could 

disappear by 2035.The Intergovernmental Panel on Climate 

Change (IPCC) included the date in its 2007 assessment of 

climate impacts. A number of scientists have recently disputed 

the 2035 figure, and Jean-Pascal van Ypersele told BBC News 

that it was an error and would be reviewed. But he said it did 

not change the broad picture of man-made climate change. The 

issue, which BBC News first reported on 05 December, has 

reverberated around climate websites in recent days. Some 

commentators maintain that taken together with the contents of 

e-mails stolen last year from the University of East Anglia's Cli-

matic Research Unit, it undermines the credibility of climate 

science. The row continues in India, with Environment Minister 

Jairam Ramesh calling this week for the IPCC to explain "how it 

reached the 2035 figure, which created such a scare". 

Source: http://news.bbc.co.uk 

January 19, 2010 
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