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INTRODUCTION

Themost important concern over the current gen-
erationisthe unwanted changesoccurringintheearth
atmosphere—ocean system due to over exploitation of
the nature. Pressure on the climate system dueto the
land overuse, deforestation, tapping of vulnerablewa:
ter sources, destruction of the ecosystems, environmen-
tal pollutionsetc. a so causes changeson regional sec-
torsin the short time scale and on the whole global
climateinthe long run. This second category of ad-
verseimpactson the climate system ismore danger-
ous, sincetherecovery procedure may takemuch more
time. Also the corrective mgorsfor the environmental
damages made so far aremore complicated than those
for the GHG abatement. Issuesrel ated to environmen-
td degradation arelocal and for their remediesthedi-
rect involvement of thenativesisvery essential. Large
scdemassmovementsare necessary totacklethissec-
ond cause of climate change. No Government alone
can solvetheproblem by formulatinglawvsaone. These
argumentsaremoregpplicableto Indiathanto any other
country intheworld because of thewidediversity in
the socio-economic basesin our country.

The Globa Framework for Climate Servicesaims
to enablesoci ety to managetherisksand opportunities
arisingfrom climatevariability and change, especidly
for thosewho aremost vulnerable. A climate serviceis
considered astheprovision of climateinformationin
such away asto assist decision-making by individuas
and/or organizations. Effectiveclimateserviceswill fa-

cilitate climate-smart decisonsthat will, for example,
better reduce theimpact of climate-rel ated disasters,
improve food security and health outcomes, and en-
hancewater resources management. All countrieswill
benefit, but priority shall go to building the capacity of
devel oping countrieswhich arevulnerableto theim-
pactsof climate changeand variability. The Framework
will bebuilt upon five components; namely, User Inter-
face Platform, Climate Service Information System,

Observationsand Monitoring, Research, Moddlingand

Prediction, and Capacity Building. The Framework’s

priority areasareclosdy digned to theneedsand gods

addressed by the Millennium Devel opment Godls, the

Hyogo Framework for Action and the United Nations

Framework Convention on Climate Change. At the

2012 UN Climate Change Conferencein Doha, Qatar

governments consolidated the gains of thelast three

yearsof international climate change negotiationsand
opened agateway to necessary greater ambition and
actionon all levels. Among themany decisionstaken

Strengthened their resolve and set out atimetableto

adopt auniversal climate agreement by 2015, which

will comeinto effect in 2020 and emphasi zed the need
to increase their ambition to cut greenhouse
gases (GHGs) and to help vulnerable countries to adapt.

Someof theimpactsof climate change highlighted
by the [PCCinclude:

o By 2020, In some parts of Africa, yieldsfrom
rain-fed agriculture (the dominant M ethod)
could reduce by up to 50 percent;

o Approximately 20-30 percent of plant and ani-
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mal speciesarelikely to beat increased risk of
extinction, if increasein globd averagetempera:
tureexceeds1.5-2.5°C;

. Widespread melting of glaciersand snow cover
will reduce melt water from mgjor mountain
ranges (e.g. Hindu Kush, Himalaya, Andes)
where more than onebillion people currently
live

. Morethan 20 million peoplewere displaced
by sudden climate-related disasters in 2008
alone. An estimated 200 million peoplecould
be displaced asaresult of climateimpacts by
2050.

RISE OF CO,CONCENTRATIONSAND
EMISSIONS

Itisseenthat India’s CO, emissionsarelessthan
onefifth that of USA and China. In per capitaterms
Indiaemits 1.18 tonnes of CO,, Chinaemitsfour time
asmuch and US 16 timesasmuch. Our emissioninten-
sity is0.28 kg of CO2/$ of GDPin Purchasing Power
Parity (PPP) terms, China’s is more than twice as high,
and USA’s is higher than the world average and 1.8
timesof India. Infact, developed countriesaccount for
two-third of global energy consumptionandsimilar lev-
elsof CO2 emissions. On the other hand, per capita
energy consumptionand emissionsfor Indiaareamongst
thelowest intheworld. Since GHGs are estimated to
stay intheatmospherefor 100 yearsor so, acountry’s
responsibility isrelated toitsemissionsover along pe-
riod of time. Accelerated, and then again from 1990
when preparationsfor the Rio conference began and
all countries became aware of the threat of climate
change.

Currently implemented policiesin Indiaare pro-
jectedtoleadto anemissionlevel of 3,308 MtCO,ein
2020 and 3,626 MtCO,e in 2030. Land use change
congtituted asink in 2007 and reduced emissonsfrom
non-land use sectorsby 9%. Total emissionshavebeen
growing steadily since 1990. Theoverd| growth dowed
down around the year 2000 as land use moved from
beingasmall source of emissionsinthefirst inventory
year, 14 MtCO,ein 1994, to alarge sink, with remov-
asof 223 MtCO,ein 2000. Thissink effect hassince
reduced somewhat; inthelast availableinventory land

userepresented removasof 175MtCO,e. Scientific
information from the IPCC suggeststhat to avoid the
most catastrophic impacts of climate change, green-
house gas emissions need to reduceto 50-80 percent
below 1990 level s by 2050.

On aper-capitabasis, Indiais one of the lowest
Greenhouse Gas(GHG) emittersintheworld. Itsemis-
sion of 1.18 tonnes of CO2 equivaent per capitain
2008 was nearly one-fourth of the corresponding glo-
bal average of 4.38 tonnes. However, Indiaishighly
vulnerableto climate change, and hasastronginterest
inhaving afair and equitablegloba agreement for mini-
mizingtherisk of climatechange. Thefirst step, tolimit
temperatureriseto 2 degrees celsius, would therefore
beto reducethelevel of GHG emissions. Thiswould
require collective and cooperative global action.

Indiapledged and communicated to UNFCC that
itwill endeavor to reducetheemissionsintensty of its
GDP by 20-25 per cent by 2020 compared with the
2005 level. It added that emissonsfrom theagriculture
sector would not form part of the assessment of its
emissonsintengity. All- Indiamean annua temperature
showsasignificant warming trend during 1901-2007.
Mean annua maximum temperature showssignificant
warming trendsduring the periods 1901-2007. How-
ever, intherecent decade 1998-2007, the maximum
temperature shows stagnationin trend. Mean annual
minimum temperature hassignificantly increased by
0.27°C per 100 years during the period 1901-2007.
Number of heavy rainfall events (those exceeding
99thpercentile) areincreasing amost over theentire
landmass. Also thefrequency and intendity of extreme
events defined as 1-day maximum precipitation shows
increas ng trend everywhereexcept somenorthern parts
of the count. Intheframework of the UNFCCC, many
countries have put proposal s on the tabl e about how
much they intend to reducethelr greenhouse-gasemis-
sionsin both the near and thelongterm. Emissionsre-
duction targetsare mandatory for many of theworld’s
leading economiesfor thefirst commitment period of
the Kyoto Protocol. The ClimateAction Tracker re-
veasmgjor differences between theambition levelsof
countrieswhen it comesto reducing greenhouse gas
emissions. Inthelead arethe Mal dives, who have pro-
posed to become climate-neutra by 2020.

Also at the high end of thescale are Bhutan, which
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proposesto stay carbon neutral and CostaRica, which
proposesto become carbon neutral by 2021 if interna:
tional support isprovided. They arefollowed by Ja-
pan, Norway, Papua New Guinea and South Korea,
all of whom are proposingto reducetheir emissions
sgnificantly.

Inthe ‘medium’ range are developing countries such
asBrazil, Chile, India, Indonesia, Mexico and South
Africa. Many of them proposeto reducethe growth of
their emissionsby the 2020’s.

India pledged to reduce the emission intensity
of its GDP by 20 to 25% by 2020 in comparison to
the 2005 level. The national estimation of India of
the quantified target will bein linewith current poli-
cies, dthoughthe BAU rangeislarge and economic
growth uncertain.

Under United NationsFramework Convention on
Climate Change Worl dwide systematic observation of
theclimate systemisakey prerequisitefor advancing
scientific knowledge on climate change. The Conven-
tion callson Partiesto promote and cooperatein sys-
tematic observation of the climate system, including
through support to existing internationa programmes

CURRENT TREND DESCRIPTION INDIA

Currently implemented policiesareprojectedtolead
to an emission level of 3,308 MtCO,e in 2020 and
3,626 MtCO,e in 2030, including emissions from
LULUCF accordingto our estimation. Land usechange
constituted asink in 2007 and reduced emissionsfrom
non-land use sectorsby 9%. We assumethissharewill
remain constant until 2020.

Total emissions have been growing steadily since
1990. Theoverd| growth dowed down around the year
2000 asland use moved from being asmall source of
emissionsin thefirst inventory year, 14 MtCO,ein
1994, toalargesink, withremovalsof 223 MtCO,ein
2000. Thissink effect has sincereduced somewhat; in
thelagt availableinventory land userepresented removas
of 175 MtCO.e.

TheFiveYear Plansprovidethebasicdirectionfor
government activitiesand addressall sectorsand policy
areasinIndia Sincelast year, thegovernment hasbeen
working ontheimplementation of the12th Five
Year Plan, whichwill sofocuson climate changeac-

tivities. However, since detailsare not clear yet, we
focusthe analysison existing instruments that were
implemented in thecourseof the 11th Five Year Plan.

The Changing Debate on the Globd Climate Miti-
gation effortshave made significant progressat country
level in the past 15 yearsin areas such as emissions
regulationsand financial incentives— for example, the
US$ 3.4 hillionmadeavailableto match private sector
investment fundsintheUS Smart Grid Investment Grant
program.8

Nonetheless, intoday’s increasingly multi-polar
geopolitics, it has become harder to reach and effec-
tively implement international agreementson climate
change mitigation. Pledges madein therun-up to the
2009 Copenhagen climate change negotiations, which
wereintended to limit global warming to 2 degrees
Celsius, now gppear collectively insufficient tomeet this
target of 2 degrees.

Recent scenario projectionsbased on existing gov-
ernment policiesand declared policy intentions predict
that along-term increase of more than 3.5 degrees
Celsiusisprobable. Themore pessimistic scenario as-
suming no changein government policiesand measures
beyond those adopted or enacted by mid-2011 talks
of a concelvable increase of 6 degrees Celsius or
more.10 If the current mitigation commitmentsremain
unmet, aglobal mean temperature increase of 4 de-
grees Celsius could occur asearly asthe 2060s. This
would likely lead to negativeimpactsincluding anin-
creaseinthefrequency of high-intensity tropical cy-
clones, inundation of coastal citiesassealevelsrise,
and increased drought severity in severd regions. To-
gether, the effectswoul d not only mean significant eco-
nomic losses but al so mass displacement of popula
tions, rising food insecurity and aggravated water scar-

dity.
PROJECTED CHANGESIN 2030S

As per the Indian Network for Climate Change
Assessment (INCCA) studies

Coupled modd smulationsfrom IPCCAR4 show
large uncertainty in s mul ating Indian summer monsoon
rainfall, however aMME of 10 selected modelsgive
reasonably good representation of monsoon though with
adry bias.
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MME projectsaround 10% increaseinthelndian
monsoon rainfall over central and peninsular India
in 2030s. The expected change in the rainfal is
within the current monsoon variability and thereare
large model to model differences making these pro-
jected changes to be lesser confident.

MME projects 1.5-2°C warming in the annual
mean temperature over the Indian landmass while
winter (Jan-Feb) and spring (Mar-Apr-May) sea-
sons show higher warming.

High resolution regiona climatemode ‘PRECIS’
showsgood skill in representing smaller scalefeatures
of monsoon.

The projections of PRECISin 2030sindicate 3-
7% increaseindl-Indiasummer monsoonrainfall. The
annud mean surfacear temperaturemay risefrom 1.7°C
t0 2°C by 2030s as indicated by the three simulationse
Theregiond climate modd smulationsindicatetheat the
cyclonic disturbancesover Indian Oceansduring sum-
mer monsoon arelikely to be moreintenseand the sys-
temsmay form dightly to the south of normd locations.

The ensemblemean changesinthemonsoonrain-
fal areintherangeof 2to 12% whiletheannual tem-
perature changes are of the order of 1.4 to 1.9° C;
however theindividual smulationsshow largediffer-
ences.
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