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BT 980 J ‘

oI gikdr

W A g Agsa
R T AT 3T & Pras/ ?
gR™T g™ 31feres aRvRTT TRt
Sftar Sftard |iF o T @l
AIRIRET Sfiard Pigur g
PR g AR AHIID
STeTeT e, A A Aofiaredr AT
PHANT gaT URATT WITT A
StergauTaT 1eft srepTend ar autadr
ERIERT I, foaRY™ d=al
&9 Pt o AT T
AT JATGTaT, g Aot
STASTERTA forg <at
Tehrg UL Al 18!
axX ALTad ‘CNI'CNiWI \’1(\ICI"IITJ ?:ﬁef
JTET dl TG AT d PR

I ARG ST Sita 9g81el ral

Y. sfeR EeTREY




A
o .o
S &
AT SS SITIOT SIRTfIeh ATIH 1S -

qfieT Pral auid 3 fRATaT Seetelel auTa
a—jﬂaﬁ T TS AR Ueh SeTehTaT SfAgTT SN} Bicfell
R e I TR a¥ gsprerl Jfr srfiger
3NN, Q2T ST HERIETA Uet =11 AT UTa STroradt
a7 TR IoivITaR IaT ToITf oI TH10T @R 3R
& AT Fd R ATaT TG ARG ! 3 18 A
TATERYMR SCet RN 3T 3T ATEEA A 3.

FARINE TSI IUAT ITATARYNY T2l FgUTS AP P ?
Tgh Y G gAHN ISl ST Praret

areft deteft ammg - ATHMIA ST aTaraRvTeaT gegdid

QIEepTelier aqel. § daadl e Sulel 3R ATehdiiel oy

RS Sfigeisict™ aciiae aififer
| B ASA BT ?

T : QUEY00EECS

2. 3IfFRIfid g
3. <l g&epres,
8. A R,
y. ST aISd ST SRTHd.
€. TTUTI5 &I dTa.
9. 3T GREM.
¢. RIS BIUTRY 1.
Q. Stafafaercmr s SHeT=r 7.
Jo. HIRT fp-Tr=ATeit ¢u.
99. AP, TR, ARARN s adiar faulRa
qIATEARYT SSATT S8
T 9¢RE TEY IITERUC T PIe S IAaRITSS

9¢oo ATAURIT AT AU Il derar areeten
MR, Sfiared UM (Piesdt, Uela, fegiar, 1 saum))
ISl YHIUMER aToR, 3T ATl v STl a1
FROTT Ayt el g onfdT g sger fesaa.
AR P ST JMTaATSS, TR-IGIS 3Mfr B
SIS AR R IRId JHT0T A fiich THTOMIE areedr™
geAfled] QO W 9¢¢o IR ARRRNI o.co A
AT ScIh! ITE AT IIARIUITT ol gl 3.

I ST FRTER 3 951 T&d 37Ted.

9. FEGTAT YTt GAR 3 4.5 T ara.

¥3 | STCIaRTT

T YIARId el SATedT™ T UROMH J9HM aTéid aig.
a3 RISte ArEE ufgediar disel g, TR
4Q3¢ HEY T delex T ARSI JRAdT qT9HwET,
SIATfIeh a9 ISt 3MfOT i S 3TfadTss I AT
A9y weTfug gidl o™ ufgued bt (e
https://climate.nasa.gov)
AT IEeTa IR TRY0T &7 =rae ?

(Fge oT) gedfier araRaud gid 3Rfeld
G, TAT dIdTeRUl AT et Yerely, RRIfFD,
Squtfels gedh Ireardiel MRS gid 3Rielat
g5, I Qg IR gedtedT gaMMIa deldest St
I T AT AT g SGe FguIdTa. Jeafil aramaur




21 Ue oMM SR (@ 319aT a1 3MTg. T Hiferes ore,
T g A e TR AR IR, S Hiiefe I,
ARR ¥aTE, UdaRie ¥ g e, ardmeRudie
AR Tfchar ST ysTekleT a3t seareiar uwe
3. T IChITed PIBTIAR d5e aId 3!, Bral geh
SR AR aTerdiel IS fIeRen, A wfshar,
g% SIS AT Preraeiid Igoidrd, dR SR Tcd 3.
PrIeTae TR, UTSFITT aTaraRuTa Hifcres Tores STy
Telt JTEATIRET A Sgad ST proredrel el febar
31 PTATaL e T ISl TS JRIAT.

ST EAMH © TTel ot godl A
fRr (IR) 3R, 3™ Al . AT g Ryhia @
fSepTONT! T, &I, STTed SATOT G=ITe FHTOT 32T
Il F&Td Odedn SAid. a1 Sl TRuord dlorTgr
fSpmomdt gadt Rt ararERudie IR Faa
IGeTd 3T AT gaht Rt Steft feaamfires s a9
TR feaaRT= =T ThIIRLT Picamae aufear qemeia
HIGSTRId Idd SSeld A, DIV S aufd, g
DT, QI AEADII gaT ARE .

gl ARy @ WG, R, qUSWA a¥d
Rl IR STBIe Jreaielt Sigetel 3R 37Tor
IGR THIRIT 81T ST, 3T oo fiyesy =T Sl
a1 Fd gepmed TadE SiaRfRaT B SR, S,
AT g USHNTTaRIel a8 faavur aeard. SR
5P TR TebaC AT, TR GHE TR a aTedTd. Il
Sofe I IligR aTdTaRuITd ST WREfdd Sedrge,
StfiIcteT ol STTeRoNe ITSareaT ¥eRpuTe dTe’ Clebal
ST, AT ATUIAT JI=ITAT glerdletiok THE gsdl @
T EaATHHTER YR g,

TRIDT SRIRT BRAMT AR, YT,
aTRIRAfTeRT, TG, fenfaem (wifraierst) smfor
AR AT AT TR BT ST, YR Yot TTeherd
BIIRITST fFeaTa PIATIAIR /1 dGel iTel, Il Afech!
ST AT, AT YERIAT SFTgRT IR Sireter amg
3O ATHRAT GRISHafdeT= T el Rai! Agd
SATell 3. I Sfier fIfedi T geeiean geieaRIaR
IR fRU JATfOT SR HEaTAT gedhiaed Hielel 98
&I Tl et TR

¥3 | STCIURTT

&R arg_ (Green House Gases):

gefieT USHIIRIT I STelell  3TaRD
fopsor gRaE ARy AT BT Mfor < gedter uRmafcd
FRATT. TS Yol JSHET AN T I aTTaRoT
dmad. gRAE IR B S Sfadrss, e amfor
TS ¢ 1Y 37Ted. YRaTeRIel SR Il derid <drd JHToT
FHH 3T AR, YAl Soredl AIREgIeR AT U
lefaR gial. gedtar sirgr uTedT, gRaTe ari=am yHTond
aTE ATl SRIT T JedTeRlel I aTeel e

qeat gclt, fIvd: sienfie widHaR Felel
Sfiared UM Saed, TataRud gRATE AR (HeH SR
affaaTss, firee, 3Nl 3ol FARFART B ) FHIT
AEUIN SEEGR 3Ted. gt fafdy geemed agd
AU STCRfpAT MM IRIROE gaMM d5e1 T8dT
TR, AR A9, 39erR (31ST) SR, AT STfRIRuT
3107 ERAE IRy AT STefeR QTR eel aT {Sedel
THIG ST, T 9T JoRacid TN TR SToT
R T AT AT QAT IS IRTacTehdT are.
AT, TRYAIGR SAEHI e TToT ITsdiHa e
o vafavora frged. avadige gRaTE arE e
I5erd, fTad a7l Pl ST STaTss AT oard, R
G SR AT SR Te S JATaRTTged JHTU dTed.
qﬂiﬁijﬁﬁ:

3Feh gaTHT olieal W, HIa Pl ST
AUHFRIRE GTaRuiT TR ISaell 3. JTehRar
Stiaren $UHTE Saer 30T IRIRET JFdT Pl STEEQR
ARd. THd TIIERUTT Aigal SR AT aAfor
FARITGIART P (3irenfie |id) g eRare arg an
FHRIT R gIdellel. gefiedl Wielkilel dord, Hares Aol
AR TieaT IR 3T aTecdat 3R <l farTeT
STApIA N7 YehfaNATedT QrfenTeaT UfgedT qorra gedfa
IR AT e argelel 3T.
AT daeTe TRUITH BRI 01 ¥ iedTeT ?
* ST WRER URIES Silelell JAgaleqaR geard
ATIH 9¢ Co TR SR S8T AW o0.0¢ 37T Afeaar Jferar
2 3T RIS aTed ATe.
* THITT (NOAA) TR ANRY §am™ YT 3T 3 RapT

R FAMUT T Peled FRITIAR 032 AT
ST AUHM g SEfie Hreadiear aufuer (dcco -

L)



9Roo) g Y AP IWT IATE. 02 AN SR
aferardiel aoEE Anfler 983 avidiel waffees qome
SRICIET THUT 313 INTUhT Teh 3.

o SAWRIG I1d RO 3Tewd 3Tl oI i JMRaT,
Jfedifcd TG AIGAT THIUNT dTees 3fTetl. UTfhedT
anfor o 7 S e Anfier 16 autdier watfies
U USAl. Sl aMfthehd Uil Afgarean Aeamd
3rferg st STt Ta T UIfhRIa STRe Afg=aTd wde
URHH STl AT 30 SIS ellepiar AT THId USell.
IRY W[ AT PISIT FATfU T FIGaudTd et 7L
¢y TR |AIID TOHM AGAVATT 3ATel. AT AT
NOAA =T JRIRIIAR ATfaced AT 3icriden @erd
AT P! &R Tt ST 3Tt (Fey : A Xea foredd
ST S[@ SeTgh STHART 9¢ 033)

Q?vrﬁ?ﬁ:

Siegl Uelid AENITRIAT qddelel  9RTI e
gt JMOEE gied ST gerd  HETANRIEIT
UfegHdSlel I gadl 19 dlgelall 3R, el
ufegiegT gd QAT g argdrd SMfor & SHele!
qIoaTEt AT fofebs argd AdId. dedl Ydepsiel I
Hfergel, TR ufegHehSler WRIIT g&eprod! R, 32T
WPR el Frr oRum fowdl. ot e g
JURAAHT Helid AR fayagmesial arogreaT
USRI dT9H Add i Afg 0.4 i Afedwy o
0.8 AT dIecard Ual A uHE oI
I,

CIAREIF

Siegl Ui AEMITRTAT qddhslel  WRTI e
qIoT dIOH o Bld, degl ufegHeelel WRTeT
9T g HH gal. del WAd  HENINRTIT
qfeaHepeId HAThS IR IO aTth ST FEaouTd
aTE STV 3O TG UfegHepeiet R STiigel
&I, 1T a1 T 3Ry el K.

TIAT 9 JATOT 1A IROT :

I ISATAT AFR STOIRIS! STAIfID  FRTERoT
3FE QU T STl YROIHEY ardaRviig
gGeTreAl WM UMl gRUmHEl R e 1A

&IRUMTCHD 95T dhetel 3MTRd. TERIY oI HATd 090 HE

gy | STCIURTT

W 9¢¢o q 030 IT HIATaHie YIS W
ATIHH

GLOESL A

l.mmumll I

iqlr”” ||”|PI|III I il 1 I “| My

AN ERATRE ]

B e o 0L R el 1 0

.....

e R 9¢¢co UREA T 2020 T YIS
RN S Ao ¥ aTed 1R 3efaat ame.

TER| TR AEDHRIT 31T TSATIS IGHAUTIT FHRIT
AR SHTOIRATS! AR Pl IRRGST TIR FRUAT P
T Bl B, I RId: ol 9 SRR, SR,
SiTet, STerdld, SRR URERT g Jeirht, =<fie giaer
A dR QT GRUTET QeI e o @
FRUITATS! I T AR A0S S8R Sger
&IRT ffeere et

$g I 00¢ T ARV IEeTHT ATHR
SITUYTATST JIEH TTeRU §&ef hell IRTGST IR B,
T 3FHY | T el RTGET TIAR FR0IT ST
et 2.

STRTfCTeh FCRTERICT ATTeRUTY SeetTaTecd A
TERTY ST I AR 8ld A9ed™ Iardt QRTfersd
oRfRM oTfir ¥ @end oqg wuTfe aRfRdme
BT ATTeRUIT SEeTaEdd HgRTY ISdTdtel Aeh
3TAT PIQUl 3MaTe BId. RIS b He 3Mfhd d §
TSI Rerd FeeIT Ul A cTueh STRIRT el 3118 3TIfoT
3 T gaMHN IGeTrdT GagAT 3TI107 = giRomA
JIRIRITIRIS! AT AoHeT Ferravie Hisfert R ean
S ATserd! fas dieft.

990 T 000 IT HIFESKHe TR EIFH T
TTOHTIC ] SGeTredT UiedyHler 9 &1 deblelel T
2030 — 2040 g 00 IT HIAGSHEY BIUIT AR

SIS ICRCENIRSIRS \’ri':Ip‘-Il"I PISUT HIH E’l?ﬁ gdel. AT

\ |/
~ /f

IS



AT TSt PRUANIG! T 9390 o 000 AT
PIATaUTRIT 5 e fafdy fvmnies Sudey 7
AITREIhT ATfEeh T AT IUSTY B Qgd, ATTAR
&I SIGTSIT TedTevlt RN ATetel! JATE.

AT TRIRT TG, TSI I5aTd. AH1
gt BIUIR &, PR Raamed delel a6 g
queficl SUIR FA 3Ted. o¥ig Gas &Td |wifad
SITgEE T ATl el JToaT! UTas! gema) TgHTa

I JFITATIAR ATcte] FARIHRI oA g
AT d USIHH® BIR U Jqerrd! Tesart
YUITd 3fTelell 3Mg T dTaRuiiy Gerige 030 |
(039 T Q080 AT BIAMHT) wYo (Y9 T WEO)

PRI 3MTetet! 3R,

RIS THIUT cht, FGRATR, SiTel, 3TRI, aTuT
Qld, Stafafudr gardiar ardeR gear aRom feard
g T IS MR STUIRITS! dheted fRpRef<ar

31T 2090 AT DIATALIRATST STFAT SIOT ST AT
el 3112,

AWM XSRS TTERY ISR SRS g

gTATaRf St URUTH HH! HRUITS! SUTT TSI d1ed

TERTET GAfaRUN aaer St 371for stgager eiRur

00¢ JTeAT dg AR 00¢ ATeT IFT RN AT TGl IRRIST TIR AT 3T fTRE 008
ATt SATclier Ae ST JAMYeAT T IRRIST TR FRUAT (ST e, g A= SR TRy
YT RIS e UROT SRIJuaran ol gdelr. AgRTY T GfeRl Haeld™ § Uoll Ovs R
sfRecgg (TERI) a1 gt T TRt FRR der i AT Hebed 3TgaTel dIR PRUIRAIS! SaeRT feft

(www.teriin.org) IT T HERTY SR b FAR 300 UHTET AT TIR o AR AIGR Bl &l
AT 3 U TR,
(https://mahenvis.nic.in//Pdf/skmcc/Assessing%20Climate%20Vulnerability%20and
%20Adaptation%20Strategies%20for%20Maharashtra%20State%20Adaptation%20Action%20Plan%2
00n%20Climate%20Change%20(MSAAPC).pdf)

SrgaTetTdt 1 yeadl ot eOH g & He (UKMet ) 3T fINTIT HERTETcer BaTHH SeiTeal I RIRIS! STgehr el
SATOT T TeR QITe! FRATT e fd e STRITT St T Ueact drarett areft gt
9. TERTYATC 391 RT3 3Relel gaTHM 9GaTTd Hisdl Hfead v,
2. fafarer formr g aiRoms AU S1Ifor ST JTeT=aehH AT e
3. TERTETATS AT aTaTaryT geateft Famd areft ueaeht / ¢iRor axaor
. Ricgr fFerr gamm 95 e fHfead xur (Irsardiel g1 gam™ =T Tavr ffeg )
Y. QTR HRIART RO P aTa Faaqor ATor <=
& SIRdT gaur fSiearrdie fafae fga wm et gt it RiegReRmeR gt 3rgara
9. I YT AT IO ST RTeeT Hersa a1Ifor Sor fawmmieft =t Sord 4es #eFR ol Arfiet o

T RIS M7 b e I+t emraemeft e S fafarer favmmesg wrfler AR Yo aufeft mrfech
EIq 3TTet SIA, ey ST T fetear .

SR 3707 Yob He AT FRYMT HERIEIAT AR FgUreid 030 — 040 IO 000 (0§ T 060) AT
AuATGI SFTH F&UT PRUATE SETEGRT SUaTd 3fTeiel! giil. TIAR T 4]0 I 000 IT PG ARID
IR ST g NSl qoivd, dTa9 SeaTal Hifed! Quar 3ffefl. @TeR 3emd g #e - (PReCIS)

RIS T IR T fTe=ITc T garT=T= 31O ST ieTsT T&ifud BRudnd 3MTeiel 31Te. AT SIRITST 4 X

ST 31feres HTfEe SR 31Te Qi+ aR Sgd detedT fofds aR STy HYvl JTgarel ararar.

vy | STCIARTT

Y frtft T ATS o PRUATT 3fTelet 3R,




It TihcHed IP@  hoicdl  IRTGSITT
Glefld TH10T IR STeiaR UM 18] ol I
LT feted BT
9. ST AT AT
2. Pl ATTOT 37T e
3. ARY T 37T AR URFRUAIT 3mfor Safafaerar
Y. IUSHIhT (I TR ST JA¥e IR FHE

3.

7 frarr JMUREY PTE A faw STy S A
el Feur, wafaxor anfdr Safafqudr, aromis, snfor
SR AT T FHIST detelT 318, SR Faordr
fcene I1 SRATATT AR P HISAT FRER SN
YquIdT fCeTieh PIeuaTd Aqr. AT aToR JYT gam™ scenef)

T 3MflT g b He 1 FRA deled SIRINTTAR
U&lel U= guicilel g 9GeTrd Hepdl foetel 3MMgd. AT
STEATATIAR FERIFTcel | Wl Agdgell faumma 29
IR 030 T 00 JTIR I UM G ATIHH
3MOr gt HHIR A fidlell SR, akie
RERINICIRCICRCIN RS I NI G C I CE I

3T Y& BT ? T STURNEAT T WHR 719 :

STTOr 3T QT 3o ARG SIHfiedh FRIER 3FH
HERT AW I FHA gdelel Fofa setesTantt axvarR
FYTPR ST

Rgh T T FEAT 9 3 AR S AR o ol
QT O TRt SIfOT T Hgeh 1Y Fe Hcfetel Fofg
T 30T §UFBRED gl AT T QAT FIh I
AR <.

SIS TT9HI a1 ST T BI0MR GRaRums
RIGUITATST Yeh RTETAT FHA 2 fEaR 209y st aR<
FRR HISUATT ATl JAOT ARy Serean wfifyei+ ar A
BT, 8 AIEIR 09 TRIT T ATUHIRIT FFL SATAT AT
T} STATSTavf 2039 TRIT BIVIR 312, 3 3MRIC 09§
At R I IRRIT AR ST, IRRIE Agqrft
AT I JIEH 3MIeAT SN 9= ardiaget
FROITH SURITAT G-I AR el 3ATe.

SUT 3R, ATIAR T QT IIET YT YR AT
CAUGIN IR CEDE I

PAITF clemmale Il ks | Ariliu ] B %A 1M el e | e
nairmal i a1 b raanfald i) WW aqﬁgrzf 6??[
Abmingainii v il mran ruribr il ¢ h a -
dlindalo Butdm i Td s A=W N 1

[F1TES |
[Eibinil]

FRET B, ATIER
&g M T WRIER

sk | s0s | 2070 wae | W | W R FRE, IS TR
Amavati T2 Ld-16d | 22235 | 306386 63 17530 | 225325 | 15293 ERISINICRRIRENRIG])
STHAGSTIEUNT HRUARATST

Awtangabad 25.4h Lad-1% | 23823 | naeans | meas | esrs | o 2040
amffes Fefl ST
Moasbil, 2679 14168 | 224 | 28033 | S5 17540 1540 | BAES | apfdr cji?fﬂ SICL
Magpar L] [iid | 1es2z | amare | nar | msa | msw | Bz | Q@ld SUEY B
Puse = FIS138°| 1E-195 | 246274 | &2 035 | 1835 | 25as ai{r’f‘\rq:[ S,
Kuekan e L1128 | 15t8 | 23836 [ 2R3 1030 §-30 W25 oMo YeaTe qeriT

Srufas  ¥AITaR
SHESEUt Al §@
e, yIs ¥
ATTH TG SefauaTd affetel! 318, T WA TSI o geeid GER SToamast o axd ar fik
PR 90 T go Tk TG Hletell M. (NS %60 T fuzrg oy nfdT e SFCISTaviE 9 T
Q000 T AN SThSaN 397 32t fRd eRetel 3. ) e ewugra armefl. oK Blvamgdl WeR dheledt

Mt The promscton B tee S0 i thie aveimpl o proqeuts for the penod 2002040, Sauilarty, the projocinm for e
D0 i e pverage of peogections For TOME-Z000 ot thal Goe the D070 s the svcrape of poodsd s S 200 ] -260

g | STCIURTT




JIATITAT TSR (3288 A9l fecxmgs 2 3797 AfRIIRT Ve ! SIUIRITS FedT SURT ATSiT

Pifege) Teeelel BN, PR FNCAMR IT JITARAAT PRI

TR (Foret fEevTgs ifeee) Teeat ST, T FoR URAM DT R 37 A0 FEF (1Y gure
e e fafid @omt /9 (Conference of

R S 3T A ? Parties) TRAT 31Ul SIfHepT FIE el 37T,

Table €51

Assarm, Anidhra
Fradesh, and
Maharashtra are the
top three climate
vulmarable states in

India
Sowrce: Aulhore’ AT
Himachal Pradesh | piae W
NET Dethi 0.290 15,
Gujarar 0353 2
etar Pradesh Qs i
Iwest Beangal [+FriT 8 18
Tripura 0.250) 18
Karala 0228 0
STNIfeTes ATIH ATGIRATST PRUNYG Sriciedl RA  Gereget anTfor o1msh -
g IS WRATHT SHIT fRRT ShHieh SARTA. TIaR0 PIg 29 o 5@ AN gARCE e Y uR

geerrear aRUTET die o AT QUHEd SMUV  geelt. AT Sodhid WRAM §aTH Scerelt ST RuIRITS!
ufgedT UERT QML SR, WRAM AT UREHIR gy HgeaTdT geErdl daHd (Panchamrit) 81 BRIighH
AT AR chetell 3. G

IR PRRIC T HEeaTd] AT FURS] Wlleat aifiTdl  q. 3030 QeMqd Yoo ANT de oil & Shared
e ITEUITHTT AT RIAY HROMT 3T AT TS seperarar Fiio axoar SR,
AR AU g aRu™ A T I AR 2. 2030 TIT Yo T&F SHotd TRST AMIIRU Sroll AT
T 030 T YD I AU QAT TITH a6 qrrgey Sie.

g9 | STAURAST




3. 3TN URIT Yo Toh WA HEA T IS Uh e
CTRIS HHT

PRI,

8. 004 T geid 030 T Hfeaw= B el
8Y TR PHT .

y. Fieaes 9T IS A& 090 T M.

& oft v s,

a7 frarr @gw (LIFE) weuord gafarul 4=
SHamstelt &1 QU Semen Gader SR, St & ow
oSS XU gTdl 312 STHT h hedl 3.

Te Afae IR WA :

ST §aM Scatral dig IROmMET AMR S
IR 3R 3RNE SeRaM Wifidedn Sid 3e. aNidf
IR THIfIT SRAUTAT Qe ATerd URieS dhefl 31T2.
3AIOT T AT ARAT FIH SN foRR 31T, avqel: At
g Il SIS ST Y0l BRI 37Te 3 TaY,
IR TUTHIIT fInRId <9/ ITerT 31t BRfig smea
TAE! TIE BT,

AT QATAT T AU Q@S ATTReBrT
Stieetel TRl Ui SPIBTIRIT GTaRUl UReh 37T ([T
YIeTTTD TYTIARYT heded AERTT & T R 3MTR. )
TR SIS IRUTHHT AMR S SR Mg g 3Mdel
adrd FEUITd T, ATeRTet fA9esu 81 s ST JATfor
IRGTT | Bleel.

TR MMISAT ST AT HERTEI SEI G prar
3MeAse gt 7 Fifead. FeREa gaR 9 THE Ao
QR oM (WEE oSN WEMeRT WN MR, aed
TRTREDIEROT, FTRTTE aTE STATLH SUATER ATUTIT e
3T aTE-TaT HIGAT THIUIER a0, Siared &R 3meniRd
Sordlt Fiffclt e smue e ST 15w iR aRorHEiET
AR ST 3ATe © IR WIDRIA FRI.

IRIST o SURT STITAT TR FRTEAE PRI
AT 8 A 3MUedTel SHBRId SRS ITd Plard et
ATl
UTUgTaR Wehe ATOT g1 9¢a -

T AR UhT PIIRIT AT Ferrd AT
SR godie TTe[d Mg M7 off St gvar g
AN, SATTRIT S R AT TPl ATl AR T

g¢ | STCIURTT

TN erooey; o7 TR Fe, A, g, 0
Ui T gETEE Feemer R T afsn
o Il ST T S e H

fSepTOfT ST GR SATTOT SeepTa T ATHAT SHRIAT SR 3T

T, YRV RU Rep AT fohTH
HAIGIERT TRI STV T STHAGSGU PR T
JHIEd STUE. T Hebed, URU PRAMT Al STl
3TeeR U T TeRU SRR 7Ta ST el FEHmT o
Uehed IR IT HRUMTes AR dedT Soad 37e.
TR SIOT FAIST Qria! SeTQrar g1y IR 3118 @
STURReTE PRI & 3T

g1 AR TosdadeaT FapUTd Yl el {190
ST G P AT ...

~~—7

e




: irqum
e .0

~)

g SISl Tcch exas T 1 <7 (Rt aqor

‘i! gg \\,! 1/
= ERS
-

&AMl 46 d YTofT IeRITIel

AT : R¥IREIESE

TRme) 31 g g AIfRc o—8dTl JTa9eh

g Fma #et o, amadf 2033 AW SF AfRME
UIRIRT godTd BIUdT™T AdeedT JMeasdTaid are ugre!
ARTEHT. Sef HE IR U8 STRLT UTS>4 USell TR, Y0
ST AT AfETEd UTaeI St AR, Jratar s
SIepiciel AaTd BIRST SMRT ST, AR AT Il
UK AR Vel SR Sl ST bral 9RT atesa
U IR MevaTd. JeRe! gl fG/d. g
PITgEiic, SR diera T Usedres Yl f2aeRed
RTEd Tel. A dea U USeae (SMger) Jiear
AR s /Rifad g g fea. Qe dre
HRTIT SEPISIT ATAC HeRAMT GAd, Smiiel STRIES,
fearaer ueer, gRamm, IR grd Hd srfigEt
IS HIGAT YHTUITER =T FTetel fodg I

I TG TehTd Al QT g&ples g GR
R ETeTE AR 31T, IT FSATT BT AR
STTUATC STEUTYUT 3717, TGEIM MUV B T ST
®®H AHdl JEEd ST [TaR  DTATAuHT0
IR Hig 35l
9) EAT IGATT T G SIFA : T TS
SMYRTER FAHM FeeAredl WA fafder fAwrmaR gd
ST 3Tl STUIUARATS! TR ool et /el
FeadEr g SFHFER HR GHR gRU g
3N, ATIAR T FEfT TV AGY HRO1. ATHNAT
TAMMITE d Il AT a9 3ok YRTURS ST

¥Q | STCIARTT

dicd.
) CIGNYRY 9 YE WYRU :  SUGY UEArd
STfeRTaIfie HTGauT, HYURYT, Yot JHHRUT 3. HRAT
-3 IURT IUAEY R, TGN YSUIIT ITeRIT FEROT
PRI

STRIURUT Aed T HURY g Gt 3Meam Ird
I G IGATHE 3T JATALID 3ATg. DN
UG FARATY SIS IV Getel PRl TR 3Tfereh el
QAT TR TR
3) STARATYT : U MaR Uy yTogTa
FRATYT Hod eIl eIl Jsudd gt RAur g
AASTAT STl GRS AZTOIUIT &0 37Te. ATGR

94 SfFCIeReT SUAY UUIT (USRI g oTeT )
3ieSYAId (Water budgeting) &0 myH0l v,
I RIS ROl RO 31T, ® RIS AT weRTeR
T fafdy grdeler g0 Reld 31R. qUSTEaRe d ol
TUTAT FYHUVT (conjunctive) ATOR FR0N g ITHIHAATGR
T TR ATEIHIT BI0TRT & HHIG BT Eled, TIGEH
RIS RO JMALT e TR, ITAYHTOT PIHUT ARRET T
& faguidiar iR dmoft qerar Mgt/ fmr/ard
WAL Jafa0] AT PIcsTd RO 3.

) UTOft god g UTUATET gaTuR @ SUeted JToaTlt g9d
XU g BIMH SColdl pleld JIfth Hgar 3R
JTHRAT Drip/Sprinkler irrigation, pivot irrigation,
mulching g. IRIREIT HTEIHTA qToft ST hROT. ITHHTON

L)



forR R IR grugTEh S9d awd qTogrET AR
(Recycling) @0l SR 3R, AToft Facid a qrogrea
JaTRIGR ATuTE aTet TRST gRI0r 2/a 31T,

LA g SHATSEUN BRUT G IATg. A2 TGN
THTST T TR HIT ho Ached.

TERTY IRFIGR AMNT Qo HiY Asfiat

4) STl FARAYAT ARG AEHRT : gaMH
95eTHeS BIVIR dGe1 JTCHATd o grar fauRa aikomd

ghed (Project on Climate Resilient Agriculture)

RIEfUITT 3TN, IT UehodT sy IcaTgaties argd. 379r

T FH IS T IR aTIRepe
TEUNT T MWD Mg, R evemu=re groft amoR
TRT FIAT HAIEHIQD WU "ugrd Adl. ATfee
RTcgaTdict areaTs Thewaiy aTofl aroR | J1flet 0
auTed] U RHeS el . A UESdH 3R
RGO oI, Siteifie IiTr M Sd
TR I DI AU MATD AR, g

qegd Uehed /AT JIRIUR e FEfId I50M g aToRd
T TS T I §aM dgaTel THi0 dis
IS .

q90) fauT a9 : gAMHM TS IgaumT URFRUCR
1 axoITS! fomT waamar s vaty 4 esmye
SUCTeY 3RATET, STV fAHTUREDTT TRET ey 2Tehed.

ST eEed o EReEr A1E), T ey fa|T Pag

o o (oY

qIRe IR FEHTN BlaTd degl §gal _o)
e a B @ fafde IgTeRume faxgm I

§) TIMMTEY IS Teqei el aqa : ST 9w HH!
Freadi, b gl FRTT=T, TogTET 91r e &%
BT fUep egtiips T-T HAGAR deul TR
gred. IART I FTIHR SIRT Prefaefimed JuR
ar faenRid 9ol faemdis gR HeNeT=AT AT R0
AT AR AGEM I gl fezaama. qufy, gdia
PIATALT T FIHT Tl SgT A Jeaed o
fafaer fuh /AT Suctaer HRUT PIBRIT TRS 3R,

) TFETE MeTRa AT ; ZATH IS BIe ot
TSI e 3RI0 TR 31TR. ATHATT ATT SATAR
BICE! ZAT HeTed] HILIHIT MM 2R d5ef d
TGR AT LAY RO TP TR, AT e TR
fSiegardieT Al WM AT gar AdHIU SSTER
BIESEESHEIRIEEE I

¢) ITUTChTH FGRATIH : g Igeqed fafagaan
febar a1e UrawTIe RpIs IR sfeauardt errrd
JIGUR 3. TS JMUTCHTAT  TaRTIATATST
TRIHIT AU T ITOR /TR T TIR 3T
IR, ATHRAT IS TSN, TUThTeA JrSTT!
IRguft 7 19 IRRRIAT UAHT STEEERY g daied Tl
STofta e FERITHT 3RT0 TR 3TTg.

Q) EIATHTT d3d YX&F (Climate Resilient)
Uhed /AT : I 9T g g YR HHI dHH]
BIIRATS! B dGeT YRep JISTT/Hehed TR0l oot
@gR fafde ITMURG™EY S R0, SRR

yo | STCIURTT

e RIc PRUTT eI 3MTR.

IG /5T TRFMGT g e ®  BIUIR
aRomy Tt RuATATS! fafrer SURISHT HRuATd A ITRd.
Pg /5T AW WaF AT o exvard simer
31Te. T fI9RIT & SR |d fawmmelt Fr1fea arme. e
T RIS SMR-RRTI 4T dToRa d TR i
TUT AT TR AT &S gaTHT S5af, oF 37191 aRd
IR, AT TP g TR AT PRUIRATST STI0T HGoToT
AT 815 T,

STAdgec AR

= Tl FITH TR -

= ehTofa YARITOT AT -

= hTofal TRTTT / faaria el srfdrRim-
PIAATT AT ATH=ATT ITuft
Ui} TR JHRRAT FAETHIBROT

= ATIGYH B,

= qrofiugt gRarar,

= Trforaror

IGEERCICIRDIE]

* leTa] STTEd DRI AT

= Tof} ARTUR 37T ATERIRUIM FeTHell
= PN} TG~ AT ATt

= R Jd1 App

= 3T R gl aRarft

= TS T SRget
\\,\’! //f
;/ S



g

SRt

geaieaT UreieR IS Poas! R fJuRa eror

‘i! gg \\,! 1/
= ERS
-

&dMTeT d&dl : Adi- Radel - arefeyazen - sk

oft. arfaensr gd B
T : ©o¢c¥coo000 Hi

a7 |9 fauRa S geT gsear & Srdedn

S FSqT o 3MME. JMMUT ST ITRRES AL STeledT
AIIgEl T g fAdee gcT, Jadra gsatel

Ryehi mefier Tpt TR STelell TR ST MR HTetett

AT FHTSTHTETHTIR ZITH Scef J Tt ST gl 31mfor
FIST SIHTATIH BTal f$a IRT Feg oo AU Il
gl ol SRl IRl @Rdl. AFded] HE

K] eIl SRIERAT g AT Aefliel ST defiqH,

AT St ITeAT Q1Y ST HidhosT BT, d BIat gar

3T AT 09 H& Hilel! — DleagnR Rieardid,
TR, U AR Sfifeet Siieured YR el |,
FRIGTSHN USUIRT T GSPI TR PO STHEHSS R TR
I TSI PRUIRT R AT SRS 81 TN SATed
g I WAl SRIOTAT HIURAR AT e dTed
letetel! 3T,

ST ISR SHRGAREAT T S2TT S ie
TR IR AT SATATTT STRAT, TeTeTT ?ﬁfﬁa

IR Alugy Hiasard! fSen siRaar Ager ? Aol A=t
HYEIAR RO HRUIRT G SHIHR 3M0c] R SRIGUIRT
q?ZﬁERElT QM — dqelldl 8l I8 ATl NESICN/
BI19] AAVIR 3Te, JTIET Qareasft QI g Rl AR
18, Beifd daag bUllgl puR el @ gaEe
I g Yedlaiiel IR 3R G e d H

ITIRIT ARSI STa! AREVN Had TRl TR Bl UG,
STdheT T 2 AT YATITAT g ATETST, EROTehe] ATqIT

CICCI CCIRCRICIS G I B CA I CR s C NN
R RIS Td ANd 3R, IR § IR
Meufdier ST Sl T ! By Sareaameliel
JIe] dHHRAT AT dis @ anld 3ed g
AR Yellebslel UMM iRl IRT Ag
PRI AR ATEd. TIgEl, PH! I ol GpIed el
U] @gR) d ST -NTeledl e AT e
foRraT SRdfier areg et oTR. T PIvrTE Henar
I P T PU PIUE IS S
SRS AT BI 18], T ARG TeAies F vl
SRIERAYY SEAI 9 9l el IAE IRT g SR
YT fiyesd 3TTg.

4q | STcTlaRA<T

JTRIRT PRI ST,

FHTAT TG FgUTST 31Tg T 1Y ?

gedledlel UTe¥, FAQIYag, WG dIuHH,
TG UTdes!, Sthael, Ui FREEsh a1 |d aeia”
gRUIM FRURT Hgwdral Ueh gedh 3, yedieniar fafay
TTcltet gedia Qe g gedia SRR araq™, Jrfte 3
SIDTURET fehagHT 0 T STcTehreal ITRTETHAR YR eriel
AT AT aled 3T d 37TdT gedid SRR ages
9.3° ¢ 7 gTeelel IR, M7 Yaen HHY ardia srfirery
TRER TR SATST 3T SF{Ha ATEId.
gedtaRa g ATIHT FHATHRD Tl ?

HRfiel QTN Sienfiesommar 9 ared e,
SHTHRTA 31 PREM, IMRIMS Hiohal axuR S,




ared Fiffch, geeamei ffd, shmumar ffEd,
e Saradt amom=n el Fffd o sFe
THRY HREF YT Ut AT fRARa™. faarrar
g aref fAfecran sier vy I Afeel, a1 |9d HREIAT
3D VR Frol YRIATAATS! AIGHT FHIUITA PlcsaT,

Tolt, P gETeT ygeard! M @ wfie ddetd
UleNIT TghieR STfeT TR THIOT @d i
STTHRT aTcTeRvT ST HicaT YT UM g
I TAAARUTER e fRae 3R

UTaATeT SIITUUES S Swiiel T

I%S-IC'L RIS GRS INC gt detrar i dIgdT dTux hefl

WA IR, @], G&ples, 3fadhledl U el

. a1 fa1ed SUFTIRAT SAeTmYT HIGAT THTO i
SslaNTss argat M g, g arg Aiear yHEmnd
FATHIIC AT AT, SEINTAT AT FGYUIeRIaN dTed,

epTIAT AR ST STTRId. I HIST IR QAcfar g ATt
SfeTeR 81 3.
WU USUIRT UTHd gdi PRI eeer wR

¥ed, ISt faHe, argge I el A aTgde,

RSP eal Il g NN l-II%O’%H URATSATd T34

Ul dTgde TSI AT el g Sl
SUITRAS! @St defral §UF WU AR go Sell g
R samed yewor A wufe ge s,
ST RET, STl R, GRMYT  srefeyawer,
RISAIRIT At 9 el 8 amasas gl 9o &
fIePTT AU STUUT I aTéan 9o qeiel fFHfor
e
ST 3TfOr ATIHTaTG T 51T SSTIg 8g AT :
geefi=T graTeRNd w4 fies R aaaHR e
IRGUITATS! SN T STaRul JUeted 3MMg, fea=
TP S g I ared  IT ISET ST
foepTearT ATIATGIRT TepTeTRATS! g Bt (HIfHcH |Te! grdl. AT
ISR AT g UTaRT T5h JacieT 3. AT det
sG] Gedtd ITdRav &g gl  yedtasiel & Wi g
RIS g g I ATATERUN SR IS TR _atiAT
T YD PIET ST GRS eNNel! S d ot
3TSH M. AT ERATE aRoT o/t wgurara. St wia
arem gRa eI Faffeq Isurer gt @ gid araqaumea
QAT SRTCIA TSI SATERVITAT T ARFE grelT, URg A
DRI CABIT SHRI PREFAHYT, Td dled
SHUERUTE]  FawT T HIGAT YHTOnT  gIon=an

IR NI4T glgd URUM doedd et fiaid
ST ST Setd STt =Tt HTa Ridt A, o
URofl, SR URof, fUepTel TR g JrdTeh 4! BIId
IO 3Feeh TeAT eRuTciieT e etere AT, AT=gT
el B IR TOT SO ST fiehTet ardiRaTet
aMaegd 3Nerar fFHfor Rl @ i sadmret
U BT 3felel i Stawd awdl. STeTURS
AT, ATDR!, TR A AT TSIV AT BolTaGRY
B! g ATIRET id STl e AR pTes aum=T
ARISATSATAREIT MG gasi gid, awu aif
FEFYUIIRIT & 60 SR e Qe Ieamrasa,
gHIATaTaRET g cfiea sieferaveren JfeeaRTe PRearg.
gt AdHITT SFSTUMT AT AT 3L

gAMH S5aMe FffpRT ATgT AL QoY
U T JUEeUdT, I GRHATO d IR AR
foRgcfiaur IR AieT gRUM SAelell 3N @Y
foeprear ardiardl araede SUIRT gRRUCT & 31rar
ML el Sl SR, T PIRSATE d FNI! SAcfil
PR IGeel MR, WA A, @R wRoft, )
gaC I, A HTCATT UEr J QAHHIATET fHUTRT T,

IRIISIUTHR, P SRAATSS, [, aTsy FaReuTciel
IR T 3T STARUT Bt Bl SRAIT T g 3TTe.
S GATIT ARV HIGAT FHIONT IO AT
RTETd 37Te, AT YR gediea] di9HM areleRr gid 37T,

I SIRGSIT TSRS FhCId A Rl e
TR0 it Bt IR IR, A et o frewr fesar ar
AR Irrdt faremeff g wlered Teter awue, eRids
YT U 3. ~NIfiTeh aTcTaRuNd dTeetal g1 aouT Qv
AT IRTASAT TPl IRAd  FRIUR  dTed

gl AUEE aeie Mfdcd  Ydil Heerd
feaen Al G fdwd omgd, T aRomm
FGIE JToaTT UTasidiel aTgeRia] Aagiie auara

qIHM IR JAdeiqd 3delel Il Tedll, argeh

43 | STcIaRTT

ITeTelell 3T, ST S8 YR G AT 3ATavT Ird
TN AT FHR AHel FAPRUT ARID! AN T

BATHIM SGeTTa UHUT HId! FHEIR gid ieiel e g
AT SATETT UeToaTe SRhl @ SawT fFHfor axuar

b 1
g v |
X




YT HHTST HATAT 3dT1d TN, ?TR:HBQT U YChId U
PRUITH TR 37T,

a1 oot i, AeaH g &g Ry, I
R AoMT arer ATegEn S]ea e awn
fTor PRuaTd A9 3R fhaT IMTelt 3Me AT ATERT WY
RG g AU SR STeled! ATal. STIouURNT dagd &
Jregufid AT 31T

o] 7 T eRUIAT Aieral -1 &l S
GIaaTedT YHIUTRATST @ 8 AT fahdll ST ST U1

e T I TaeT I IeATdT UTaTeR
&I 3RAelall URUM, 3FHeD AURT UIed, SIS, T,
TP dTed YHIU AT STHIUNTER ehrd 3TTeTd ald
3Ted, BIMM 951 AGUARATS] STRTICep FHeIeT 31
o HIIGeIe Tcd SRIAT 3Ted. RTared SUHT aroR Y
RO, AR FHoidRdl IR qTefIul, TG TBTINTS!
YRYE0T STURLT HR&IT Ut RIS, aTgeiraT amoR T
FHo AESID dEge A FHEIT PR Sgern
TRIRIT T e aepciiar a1eft fires, faamaie denu g%

M, YU B 3@ UAUIRIIS &HdT digfdu g

T RO HaHc F& gdl ATeR UG 3R, g
JeATA] H a9 9 YURael R ues
SueeUd] AT SeI™ S d et A et
Toft U T QU1 9 B AT Sferedn dact i
JMRT AL YURT ORU[ &Fidlel dal eRuNad A6
JIUITRS LRV FERITITTET Dl IRl DRUN it
JUITT T emeadht S, fvaraet @ Semma,
T qroft ST TRTT SRIGT I HHT ATST RO
I P SdUl TR 3R, AT AR, ATl
AT A AIGAT AT d AT PIAGHUd U
I TR o RN FHfor 819 erehdt.
JUTR HRTGR ATIVT Mot F PIeEIIR 2RI I TR,
3T TPR GAMM TGl YRV FawTad
IR g STl FaRITI ST AT 37T, RN
UURATST SATeITOR e ST RUTIT SRATIAT
Il U, v g SEnT gl Jniket
YRV JRAST PRMET @NTGl. g Sgenive Qe
FIEIGR ATeler URUM d S ISR TeRTwS
TR Fie ATee™ AERTd! FAlhaRed] ST aTed 3TT2.
gram gRom Qe Ryemrd aioft fivares @ SenTas
BT THTVT dTed dlefel 3Tg M RieTe arver
T IS UROTH R UTfET T8, S &R 9=l bt ATt
gl JhYD HARIT IFEe! ATFedl JATed. JATER
PREFIHT S MBURITS d1fesl T IO Sucteds
BIUR ATEY, PREM 9 gciier fha1 e &g gt arar
g HHATS ASRA PREIIATA BHIR g
IR IR EIUTR 3R,

ANPIRIS, THAS d TICATIATERISRT ISThIT FTHIAh!

ot A5 deg1 ug , R
UOTE0TE FIR0T &R 01 HETEM

SRETTAT T3 i T g




o

gaTHTel gedrdl SfceRT 3T WRdTd
JTHAT STUIR d&cd

RIS b G QUBTIRIT 8T SGel ol fasy

T : I EOOORY

BT T BT ? I 3HD U 3N AT ANSIHR ATfeet Ht

ST 3. a9 U=HY Teha! STqHT & gaTH Sgeral
3RIE. PO AR 7Y R I @R PO AT AY

T AGTT ST TRIT UMK TR,
dIHIA dgel  FgUI q?fﬁfq]' QATHIT 3 U

SNV 31eh W 3T, 31 bR hch TR gdTd

AT T B0 SEepTel 9eal. Sfigm o/

3R QAR S 3P YNNG SgHdel A, gamH
TS AU B & SRR KT @ ST g K.

AT &t gedta gare ameft & geard i, Anfiet ¢ g
auing fg I onfr = oraeh o o T qut SIS SRId

TS AT 1 AVTAT BTGB SR e Ueb FHATeT SAepi]
EIMH ST BIVIRT JN HgH ax1al anied qo7 al

SIS TeodT HITTC iAol 3. died dIYHT &l EREIREED]

3. 030 T IThs 3R & JATT &l ST 0.¢ Tes

Qe 29 g &l 99900 auigd Auer SR o Hie
FARTIC T G2 A1eTl G HAIa AR gRard siet. smefr
U oM R T MOy ST =eh AY GRP ST
FAT HIA AR AU FHEe eRd

IHT 8T 29 °C T A& IR aTfiep dgH STgHad
SRIT IR R 9 39edRT o0 T IT= HHI0T 9%
TR SToarE g gy 3 s el yifaa
RSZNEIG

dqOHE a6 & S R 3ol 48§
TATIHT FRSUITE STOOIRITST STRTfeh Teiedter FRfRrom
RV YdedT STdTd. el g/ @l dIH dare FR=od
SO0 € ATIHH 16 AT GO SIel P12 AT AR

= - e
F e { ELIBANTE
o - % 5 :,'-EHEHEE:I T, P = 4 -:
E i

Thipda STl L g

yy | STCIARTT

AT 9¢oo APl HAURT Hel. IT AFEY
gege 31em agdl Mt i et St
NG quaTd T g, A1 Jffieh fwsretedr sifiRed
SIS 3TUel aRIHS®, STHI 3T |G d1g ANTel. Aad
IO 16 B SIS IHS®, TG, S, fRHas
aMfoT SHfdepers STerq el AMTIer GRATd Sietl. Wiefiel
T 3RY T BId &l Cooooo T 00000 HEY ATIH
e g A9ffe ugd™ &ft S g@a gdt g
PITSIINIATES o aGHSAT e Y101 HEF 300 ppm
1 &R et AEL. Y01 990 URET 300 ppm R detel
PTG RATSS THTUN hefi Weft 3Tet ATEY. I 09¢
T BRI aATSSd AU aIgHSEIT 894 ppm 9id
Tot. I/ dTeeied] ppm @ 300 ppm Rid Mo
BT ST IREET JoeT 3ATee.

3Mel AP ¢ MM 95 AR BT Pl ?
amaear aref IRfAfET deemse anfor e daaHe




CHANGING OUR ATMOSPHERE

2iEe

1810

Ty }
] imom ]
TR RERE

SR BT RETIT g SRR SNTaTesT
fSPHToTeT BamHHTaE e ATl 3T SeT i | Sret
3ME. &1 Sl IR DT HedT AT IRIITD gaTHTT

= g AR ATHA

fiefs oMfor fcTdhiemaar It scoMgmY
3MTetett HY. NASA T Gravity Recovery and Climate
Experiment TT ATEIHM fHebTeledT ST 3MUR YRR
9883 T 209R T KM Mieis xauier 08 fafer
T 9% THIET e TR AT PIBIT JIchieh o= auiel
9g¢ fafera e
= R oTid) Y gror

ey, fedrer™, 3fFed, e, 3TeIRepT 3MMe
= OhT 3ITERUT HHI B0 :

Harse f goffdad &t arfia u= goa

SIS AU dSeTedT g™ fshy  hlgell STl
IR AR ST HEATURT HTe ST TaRAGSTT
o1t YOI Ugdier UIférs erdiel JRard el 3TTe.
NASA 90T 7 &1 3ATel IRTGH Sdf 3R A ared
g g IR THI0T € AT9H TN STETeQR 37T 3 &
31 77 31T, forara gedta gamm, fi9 g9 el Ui
aTd 3rAT I AT 3Tel. carbondioxide,
Methane, Nitrous Oxide, Ozone 37Tfir
Chlorofluorocarbons & =¥ 19 8= 1T 31 U
HEATET ATeT TAfGHes a1/ 199 I aTed T gar
IS DR S, SRR FRUATT Al & FeaTd aret
A § 29 P ared sRfeledT dTHMMET 90 IS
SR TIh aTed 3MTg 3707 Bl 1T JHiaviTged HHToT &
AT A AaceaT RAGIIRET Yo U STRRT i
dTGel 37Te. ATHM 16 & RIS SRRIeT @ietidl Jg, IR 3Me
CRERIIRER RIS

* SIRTfIeh TOHT 916 -

JE gBHEE QoM @ SRR 9 ff
AT aTeet IRIT AT GRAT 9] T SAbre
STRIATT ST SR T gRA&T SAT07 A frefiges e
BT IAIATSS I aled THIUT § 1. ARfiet aresiRd aufaed
I JHI0T 1G] 3AT8. 2095 JATMT 030 2 SR I Y
B 7T AIGT MR
» T ATIHTE TG :

qEG IgA ST AT el IRIT AT
HUIEIRET oo HieX (3¢ Pe) TN dUHF RER
URIT ©.33° C <t gt 37t oTe.

4y | STeTiaRAeT

IR MeATeid TohiT JATERUT HHI FTel RIT Tth YUT TTdehy
[ERCIRSIKIN IS
» WG UTaId a6 :

arfieT TR ST FRIGR 3™ ¢ &9
(R0 AAHeR) Ag U d1g Sel Mg, AFfler Qe
SUPIIRET, ATDIUET & TV USH dTeel SRIT axas|
T aTeie Tdid FRAR aTe gid 31T
* el THGTA ath HHI gIvt ;

AT 3 SUPTIRIT 3Tl TG qhieal
ITEI STTOT STENT STelg, Tehi= &HT I 31T,
= ufifes STToi aTe ST ;

QYo IRIT FAICS FCCH AY AUHN drerea
gl WA 916 Silell SRET HH! AT Here]
R BT 3TTett TR
» AT ATATHROINT ITS

3ifenfiies it go STAIRIT A 31U Jd
Ple ST RIS I PRI AT HYG, e
3IMAIPRUN STl 30 TEHATH dTG STl MR, AT HRUT
TEUS TG ATIaRUITd e Se-SRIsadse AT oal.
et B8 qeIhic WG dTdTaRuTdie 0 o 30 T Wid
/U 9 O 9o.¢ faferem #fcew e udt o ar wdm
TATERUTI S PTe ST JATTATSS AT Biiel 3TE.

TEIIT helell JTRIT ST AT FreTetel sy g
AT aTe 37T M TSUIRIT TeAT g §5el aid
AR B T F_ad. Plear ABAR HET S
JeAIged I g 39U U qour It WIaRSTHT
FRUITATST 9%92 el IR AfH’ AL oikg Faprfera

<

'I'Il'{’l{



TR T I 8RS I U1 AR aui el
3RIT DI DI  DTe S IS I B
B I AT YRUMY gaT9T SSetdr BT gidl g geffdeamier
gId. AR 3 T g RIg & el 3R, e ST

ST <proTelT <91 faett 8RR T8 arpa St aeall 7
STV 81, gRd gy T YRa Faear shHieprer
3RIT T, U4, 3T EEA ( European Economic Area)

g PH: Ufded], SET ST fORA=AT ShHIehTeR 3TTRd.

JRATSSAT UTIUTS M B9 1G9 UG 71 0TSl
f. QTS SRS BT ST SMTaATSSUE ST 3TFel ot
Tl 92 U SR TTaenel! 31g. 9%¢3 o 2029 ford PPB
(Parts Per Billion) T YHETUT dTeet 31Te. @retiet UTHh gaifard
&Y 9%¢3 ATt A=t PPB <t AT 940 PPB Uel Tt
Il 9uT 2029 Wi T a16 8IS df 9300 PPB =T &R
qigdell MU gam dMfdd SRIT MM d5elid &l
PRV 37Te. ISP SRS AN Dl AFAIGR &l
el I g 029 T FaHH IIY 00N
I

METHANE CONCENTRATION

FARICS ¥CCH IICIHep TSl Ppiue o 37ede
3T el UTesT faoid o &Y. Ryanf it 9Rg g Aol
EATH Fehe foeft Traraut fieft gt anfor wgumet &1 &
7 TR (uter a1 ffera™ ) 3T S e+ S/
ANeRTSSY Sl I SMRN, Y PIaT SAhic HHTT
IASRIT S0 AT, i o AT Sah dqe1 Teadidd
Hl freliE) T doids! IR PRI 390 ITIUIRT
HII ST, 37T i &, Ryait i) =gut Rig Bt a1
3T fed. 9R&¢ @Y NATO ( North Atlantic Treaty
Organization ) & IRl SHGAR A SARTERT FRTAR
gATHT SgotaT fISar BIaTeset gidT. STIRIphId Jd 31 P
TS Iy 31T aTdTaRoTd HH ge™T IRTeT 31f¥ieh g
TGS STRTICRp ATHR 0.4 T 4 °C 7 $3g! d=l e
9Tehl. 209% MM 029 TT I § ALMYFTAT SMYUR
US> ARSI Uhaa™ Aol gider i ar a9 arég
AR g8y 3T e ehifaef STeeeR 31mRd.

y¢ | STCIURTT

WRATT AR IfIRT, U JATMOT AR STh 37 29
JdTa.

=) Tg arg fFAffeh
Cikl R.8%
I 9%8.3 %
EEA R.C %
IR &.C %
SRR 8.8 %
ST 3.4 %
TP 37 2T 39.4 %

R ST gRA T8 TR IASART R0
3T 9%¢¢ HET WMO (World Metrological
Organization) 7 UNEP (United Nations Environment
Programme) ™1 e IPCC ( Intergovernment
Panel on Climate Change ) = AT dheft. & IPCC
ST HTAT STD GEBHM SR FH¥d & T
fohar g1 aui=t srgaTel AIGR et 3R SRel. T NI
IPCC 3T Ufgell 3TgdTad 9%%0 HEd SR FudTd 3fTall,
TR /%Y 7Y, RRART 009, i1 w000, YT
2093 /3098 &I TR AEET 039 HL UHIMT PRI
3MTeAT. IPCC AT 31T 3N fIeB3TUImaT Wlefier Qe
eRA & I IS BT TR TSl g Tl
darcaTad geifdet 3MTg. § 3T 090 3T 2098 = Ryt
I, HIRAT 3Tfhs 090 =T geid 098 7Y d16
EHIEGINE

= gy 2090 ay 2098
Gkl 300000 el & | R8oooo fhall e
<fer 93Yooo fhel e | 990000 fhall &
0.1 ¢oooo fhaleT | Wyooo fdhall e
YR goooo fhell @ | Y4ooo fdhofl

\\/\'/!///

>



R G IGerral HRATER THR qRomT gid
3MME. 2094 HY FAMM IS THIAT BIUMAT Qerrn
I T RS TIAT SHHIPTAR IATE § R AHATT TG el
3R, IR &xadlf 3 e gRawg argd I&HT i 3R,
ol bl IS .4 S I PRl IUHA T
Ridcea1 YoRERId dUHHR a6 Seams feHTerdier
=TT AT TR ST T TaTgTel eest fmfor
ST MR, IRIH ARG ISAHe g R Aoy
arefies R g AT SR, IHATd U STeledn
"ZATT S5 BN FeTies 033" T STEATATHR &3
ST TSI AR &1 3N SHHIPIER 37T T ERAT-
AR I R T 3TMR. G-R0 T AT R FeITeATHT
3 31 IMEATATT IR, FARHC T IRBH~T s &l
S gafeRuT ST e ¥ SHarE R fesiE
hetell Teh TpISTRAT HulTelT TR

P AW &l HRAAT  dToH=

9809 T R09¢ TR 0.9 °C 7 dIeel I TS FLIT
SCTPTEAT SRR HIRCIcl Il Gblesrel! T IO et

4o | STCIaRTT

factemr are e ome. dst Ffid 5o Sremad
R HRAM 039 RIT 3R.¢ TH &R FAURE
3T go.2 T Sitaed SeFHRE (ffct et
STUDT 49 TH & PIBAIRT FHT Pefl. @
IRTOTRT IG5AT fAQLTTT STRITT bl ST, TRATd
FUTHTIT HME LPG T AR AGedne
BT TedciIeR TRTEAT TRUTH ST SRIT A
SCcflaR e IRUM eI @mrern 9T,
PHREFATIT Scafoid gloTRT gRATE arg g1 feaan
- a9 a7, 2000 T 2098 AT YT PRGTIAT
SARTOTRIT SUTTY o€, THAT AT FTell SRIT &
HYUT FHotdl g2 T WNT BT, a9 i ERAE arE
THIUT 004 -309% IT PIBI Y THATH! d1@ FTel 3RET
THRAT BT W AN s Hrovft TR Keledm e
M@0 3RT AHed S, B9peR vl ERAOE argea
SR & TCh MR, 098 Alell B9 PaIHeS 9¢
Hfedh o Pre-SRIRNaIZSd ST et ATl JTgaTelTd
SE .

°ﬁ2022m2iwaﬁaaﬁrg°rmmqawm C wfa
Uiggel 8 o 2090 WTel! dIaeied aTYHTIE 37fér .
T hTIAR AT TeAT 39 a9 R UehaT HSRIell
FT YT T AT <R 3 a9 TSUIT T TRl 3778,

* 209¢ T ITEATEAT 3 TG AT DI, IR T ITR-UHH
qag AT SraNUd are 8RS Qb ST erdehTeAT
g Sract YRATAT HIoT HT T YAy Wiel! Jsal.

o TG UTIa! aTed SR AsGd &1 Sad glsd.

GIE] dTHIM dqel SlediNd 7 (_"IléQT d YT o 3T el

HIRATT T FSUATT TRIAT IBIRAT AT AT, Fearhier




EOTRY b 3Mefig AT TRAYR RN SHTet 3R,

* e AU g STereliaradal §Nd BRid 8. R @
HEIR & STereld g &=l e JFquuTes qur oiel
g gd. World Wide Fund for Nature 3T 2009 a1
31gaTel Geffadl & PrRIPRUMeS Rig el 9u1 PRe! 81ss
NE

* Stafafderder g fasiia gRRomm & dresa.

ANhTaR USUIR THT4 -

* e fRIT Overseas Development Instiute El
TRATGES o A SATE Y, FATTH 91 Job | 900 Tid
HRATT aTf¥ies GDP 3iGT 3— 90 THATT BHI 8Iss bl
TR 080 G TR &R 3.4 THAT! aTg, 2repall.

* EAMM Il Hob -Afiich FATEHTER ( 37, Ao, 3oy
faRT ) 1R IR 00 TITeAET SNepiaR THTUTETRR Hhidh
U A1ehal. TgUrerg TR aTeuaTt eraRid.

* 209% URIT HRATA ST AT A& ale Sief!
SRIT T MU ARKeATe! HIT g AT Yo.g °C wid
Oigdel 3T 3¢ ofid SUMYIN  Sdel. ST
3R, 09Y T TR BIOTRY I @il ], 09¢ JATedt
R O 9% & WA arg el 3. e
AIIFTERIER T dUaE g6 a6 Sielt 3.
JIRIRIE ARATT @1 2039 —040 T YRATT ISV
ATCH AY ¢ UCI a1 AHTIIT SRIT Aepreat dac! eact
300 THUT U aTTe.

* U de SR R °C 7 Hell R URdKd 3Md
fSpuee g9 9 98 dial fhdioRl Setel dlepia”
TR BT Tt .

el T SURUHIEEe i SRR gidl
Ied. TR Efoae  afelear TR Jefie
AP IG: JSTPR U GSPRUY IT AT IATSET
SITUTRAT g8 SINTaSral HIgH Jo el TR, JATTRIT it
93 SeTaTE Afeh SR e STree 31T a7ef geretar Iy
el Mg 004 URI o @ Wby I@Eld 3.
AR dlhid SSTERYT FHR 3% it a7 ared
AT ATYHRT ITTChIE DRUT & JATSTAT ldTel TR

Mg PR I 98] ST 3l TRl aufd his

y¢ | STCaRTT

TIeIIe et M. et 023 TY Uil Higl I

g1 AT 8aHE Sord digdr getfadard.

> Jof 9-9Y — Qooooo INTHY T ATYH Halferd
gld. Yo Teh TG, g <1 ST ATCied BRI 8.

P o R-90 — FERIAT dIBAcH AT Tsi=aTi&l do000
THATIE STRRT IS AT

> Sot { - fEHATa QT AT, 9983 THATIST SR Toiy

> ot - o mefir 22 Ut 92 Rfear 9200 - wEYo

THATIET SR US1= ST He.




2

qRaa

gedtdr qIfurgd "8 gurar Hoiedl
fIeRUEGaTdd Bl Preadiar geamed  99-aufd
GUSHT Tsh ST0T T TehIeilel ¢, 0¢ AT oo qufea
IRART 8 BIVTRT BRe g IR 3 DRG] FHIAL B,
fFuferepaul, gedtenr sgde TG SIS, fie
P STidRe ST geaflareRier Hfshari garTmTeR
Jc gRUM &l R, TaMM Sealasiel  arEeplet
e SElpIT B TIE vl &Y, TEIaid gIom=aT o,
foaa=t grerarell, SareTHE!, yedl-gHHes deurdicr
gectreaT aRUTHY, gedt JuTefidiel RERTeeTsl 3dhal af
fcrpet TfshaT, geateaT ardmeRuITdie gRaTe argd T,
2 94 1 TET Seplet= game R 3TR. PIvTe! T
HCh JATS! STFEER 3 2Ahd ATal.

GATET S .§ 37eo] IuIYdl HTell  HIUH Dral
drg auigdfa ReameR sfacRal. A STfeHHarar
JATERUITER STaeboaes HIerd SR el 1. STHftar 2y
g gT0R JHes AT ST TR FHd: B AT, U=d 9.
3,000 FufgdfaT AIchiaT SNy T BRI AdeIe SiEfiD
ich AT, IS PIBA HAal FagR gia=omeft
AT fget TENT. T a5l g UGVl IS 3, Toft
d gATIET IIYE BNUATT AIGT UlepT 0T S MR, A
Iqhs 9R&0 AAMIRT Iy oar el 3. SIFIfed
9 die- (SIM §5el) g HEITE URdeitdl 9sq
AT IS JATeIal AR, Ml PRUMS TepIosNd,
EATHTT DTN SFdhar 9ot gl SR, demfanid

4 | STCIURTlT

l'é __Q_; AL
_ -
-

A o

&dTHTel dac -

31. gsdldTevas AiferaRy
AT : REROEAOR00

THId 3ME hI gl fShaThary [earaT iR Seig
FIMM §SAd PRUTYT SO bald, YU FR |4
PRUTATE! faaR e gifgst. f¥ramy fwfassmed sramas
ISl g BIUIT UfhaT He 31aT TfH 81y 2rehdrd
fehar 3¢ 2 8195 ThaTd. IIHTRAT Aict SdedTHoR )
TN 37UT GTh!, ATeh! AT Pl AHDYUI IG
(change) 3TIf0T G®Ed (variations) JTHEY TR Pl

0! AT 3.
3R wreTet ydse urediylt — sl 2 : (gl

UHTER)

gedflalidl 9. 9. ofes auiedl ee OemISAn
sfoerarll favmmft exvgmret gt gdente
HIATd! (Geological Timescale) TR et (et 9)
ITIHOT FEIT JATYUT AAdsiig HglhedTcled (Cenozoic
Era) 9 @eumtliel (Quaternary Period) 37T o],
IRTIT BRI (Holocene) 3T droi@sIa 3Mgid, ST
3. 99900 ATl URET FH SATetell 3Te. Yl ATelt AT
(Recent) @eU TgUd. 999oo gufydfurgd d
AR, B Pl Wiellel 3 SUYN / T
Fretel M. ATATIARI A (T 3ieTt) — 9) R i
(Early Stage) : 999oo aufgdl URIT o ¢ 300 IufRIq-
fHeidm (fFele ot i) ; 2) 7e &1® (Middle
stage) : ¢3o0o EIHl URIT T 800 NG — TS
Maflgg (Siflefld g er=yy) anfor 3) smamr /

=



i ) 'b"’
- 6.0, = 1500 £ 500 ppm

" C0: TR 19eet oo ppm

ej."

[ ]
=

U EWAYE AU eV

Ln
| [, L |

(2o TCTTYT COp MVad= W ppm

o L"‘i*' TR S Global Surface Temperature (T,) m ‘i"ﬂ"’f e AT IR AJT
o a® Paleocene | Eote ey o TOTTE A Tar. ar
el T T T ' | 0
g PETM - yortEts =% ony Antareee lce Sheet @?ﬂ@ C’HT‘iﬁ?&T HI T
% I ==z ! FRI R R
bl d g J o7 IMEANATE @ T

| o : am e."a'fer N Hermisphere o Sheats| 1% ST €K1 ATl TP

% fyfeer 9 a R, S g

arafafar, sfidsr @
HRA anfor e’y a

Ao e ot

| ®# Global Surface Temperature

R e e s R L S, AT SR "Lﬂéﬁﬁf

: = ___,___Eﬁmm e ST1afas
RLL}H' I I [y 1 gratatid |} SSHENEECIEIEECSIE]
60 50 40 30 20 10 (0 IS A

AT . 2 ATt ’
oy Time (Ma) zerear awigt TN TETE 300 qWfqATUTHA

3Telipelal B / IR 1 (Late stage / Recent Age) —
gRo0 Iufgdl IR MARId — HaTerRE (HaTeRI e
TGS I, & Plerds HISA JHITN HRfifs )
IcuTd, fYEr0T IR, S acetraT ST ATdT gwa Tt
W GRCICICRIGH

AIEd: IGR STAGRIANR (SEepTeie TR
FAMMET) IRIRRI g a1 rer Urafiigs 31g. JFare
sferrer ¥R QNN HEWrET B 3R, BRI
AT SLHYIART PIal TR quid, AR faepRid
Bl DA, AT ARPBID Uda! Maell Teft
31TZ. IT PIBIT AT TGRS JATAT GATEARUITT LSh
hRaGel STIGRT $Tel 3fed. fagma: sifenfiaxor g
Sttares U JTfiRe! aTIRTw, B BId 3717, 3T SITfid
I TG TETeaT STRETSTTd TEUToT 31T,

e fereR fodevamr o gRom o,
B dresrear enefiear sraefid Smfes AgRIFRTET
IR Selell WISt a6 & 8N 90,000 g
HERINRTEA UTdod] AL UTceiuen g, 34 Hi. @iefd
BIT. e fhTRT ST HISdT SO AT dTcfedl AR
3. &,000 NG T STelg aTed T, TR TG
qTcIe] AT YTdesIedT HeHid gl HIck Tael Wieii—a”
B XIfReft 3. ea RrRUSIel FHIcR 3ReioaT Soe
TGTAT JAfIHA g AERN A6 GR1-Himfere qiRomT
STetel 3MTed. SaT1. SR ATggy a¥ier snfern o smiRen

go | STCIURAIT

3R, T Hed dS
HRATAT AT UhT el Fiderd] edur™
GSHIA IMedaidl Ied. el FRIGUGR,
ERGIR  3Teied PRI US; U0 HRSAT GBI
EIMMIRS, I PRIl TR TRl SIS 3T
AT it 19T HTedT 3RET, AT DlodIcile] GSeprosrl
UelReTed, HAaICi, Ry e @R S1Ifor IR 7o @R
3G AN HTAT. A sariefl Fefed, [qear SR
e SRTeledr fafdy wereioRrer gd ufshaieft amfir
SHTTeiiel ATl 37for QTehledrciicl ST HIHel FRIeqieaT
reneft, &7 BT Goard i gdieT 98t el 3TTed.
AN ARATET SERRIER dTferhded Tema gediear
e TemISiar WeeR RFeare Hew UH Hielel
3.
femg:
feagmTe, o€ SIMfae duHE S gt
SRR aRAR fa-erdn R gial. sl gerate ay
e Eva Wem, ¢ dlogs FRIMT I SrieRfH
RIS TepHapieft STgelel SRIATd, UL B
T SHI SRV AT 3T, Rl drerde
(T ferial febar fewmes) wgurt femgrmeliel spreficR
(B9 a¥) S ¥ qEE Imfor fRuAear wIdie
fgifehd et ST, ERIDs SR (3Tl RRIeH)

eI Progelt I ST gAHERT hlotrgedt




3T, gedieR fgaen =ielell ®1e & gRayg gamM

Rt dFell ST, gedl e femgurear SiaRfeHT
fRUAT 3TTe, PR 7 AUHM 3RIAE! icTace ST

HIcT YHIUTT hle SASTRITES gad Alea] STdl.
Sfifep TUTCHgR ST Tgh, Ple SATATSS
I HUE  dIATeROT 3. gedctt emfor ot

feels ST SMERUT HRM 3R, Adlq  srclidmsa
feRmIGIed IoTd HIFaTdl SI&ufid faehrsy SiTetl, HaR gefl

YRICSANIGR Pled SISNGATSE BT M0 AT
TG, e SMOT et IRIg Sfiared YT FHE]

HHY ARG Tehreslcile agaiefl SoR Wd Hgrehr i
yroft TN SeTes, Tew gt umft e 9a Sear
3Tel.

3RTelel AT fohaTheld, aTdTaRuTd died SHNaRISS
TIGRIT YAV AT, SaTeTRd! ST STeriiel STRTRIE
(quraT) gemsiiaicgd VIR 4 dfed derafa faged g

QTEIETH! gedfiear |Aqul SR e Hewegul

ferrprt g ett ae. FRIFT (R.8-R.9 37 auigY),
PRSI (¢Yo-£3Y See auiyal), AfeTT-HeR

Bl SH3NRASSd Nfifles Fd il 3MRd. Pl
A, Wehe ST TGN SIGR 0T foReedl.
HE SEPRBId THfiie TuTeline FRas! g BEHcT

(8%0-¥30 Tueiel aufgdl), P (3%0-3o U
auiy ) amfor Tqafer (2.& Sererer aufgdl —admm). e
9o ARG NI AGNT ST T fEAIG Th 3ATel AT
T Fafd A8 f{EG €,40,000 aufgdf g amfdr
Yo,000 ¥ el . (Ml 9). Fald 3Aelidsiel
feAardT @le, Sl safEel W femgn’’ wRud
3lebgel ST, 99,900 ANYdT SCRRHTT BRI ZTel
T QUATGT AR 9¢, 000 FuTydT fRaR Rl Mae giet.
Sreiipeldl ferareat SaeR, Hel, Thi~sfea, R
31for gféor smfRkaed Iohielt TTeR TR, §th 93,000
e TS ST, FaUd TG UTio! goo FHeruer SR

WeHIA] UM TG R IGR M SAfIaR
A&V FARIT el SAAl, SATAT Pl Rieh Fgurdrd.
qidie ST AT IR AS, B THg TR
(SR &Y St 3nfr uoreres S, e mfsa St -
TRHTHINS), 3T Wi AR © 37To/d Faid Al dle-
b 31Teat.

TS AlG SREaard $i, gef= g, ggo
PICAT e YIS Pler@sid Y gamHd
I T U T T 3 Fhig g TR HIGAT JHIUIT FHTetel
3. AT 95T, SATATIEIIT o, Gediea a7ei—
®e I GIYHUIS BIOTR 951, ARV TeHTemd

Greft Mefl, TR STTfies Y9 RN Qoo 39T TREEIEC
30T BIE AW oo Thegise SFeRfd BvRel. IR
3MRA, Toh DRT I5TTAT Ul ITeH Siet ST o=t
AT HReTET I, ST 37T STURe el I AT oetereft
“BT@?TW:
PIET T

IR fARUNAAT IIIdIg, 311 HIel S el
Algel aifT Sfor pfem, g wie faacH (Saeife)
fopararenaieft Stigeter 31R. gedteaT sFadfaY Welg—ans
QICH RITITRMRS Felgdid WRHE) WGl JH1ona
95eT TSI, SAHeS HERITR SN aTcIeRuiy Targiava!
gRUmTe gl IWfhd SRR G Wil Chne]
ATl AT TUhHepId g9d ST Iheied] ST
fhaT TPHBIARIT R SAICAHT SIHA Hrevdrdl  fohar
SIIER, @ielaR | USA. 37eT qiegl 9T
HHDITIUHS  SATATE AT Il fehITeheTai=T
T , STEs T SCASAMCR UTugTe aTheg,

€9 | STCIARASIT

SRIVIR, P SIRMTARATE (CO2), L= (CHA), Trags
MTTEE (N20) 3. HecaredT gRag arzal aed 3Nei=
(03) =T IS YHIUT UTcIos e M1 G ATugTea
(H20) 9EcdT JMBPRAMRNIE 3Md =4fifes Tchidiel
RERTEE! [faer aihaTes § Beelel 31Te. JeabIius AT
A Yo ATATGR G TR d5e1 AHI.
q) T St :

geefleRiel gaMMTER GRUMH hRUMRT STacssided Hd
Foll IATIRIT ST U1, AT Foolt Gt aTcravurd
IR SIRIBIGT . Phaw arareaxomn  ofiewer
IRgelell Bral AR Foll gediel gEANTeR ST ; i
PRI RIBIA WRIEd BT ST PIal AaraRvgR
Qe ST, I Holl IATET FRIR A, T PIeAIRe
geaTd JTEd AT I UIe YRUMA ATIeT FaTHATER
g,
) AleaT H&T BUIR doc, el ge@ amfer
Sepel :

qatIad gedteaT wardiel diF 95a — faférearT,

L)



31eflT gpepra oTIfor DRie — T Teiaun ‘cimifaT
Tep' U, Faelaaa RigagaR, & o
gedfledT YSHETER WEEu= AR SO YH10ER
aRUMH @R ST AR AT Blederg
(Temg) gamT=ITea FH-ATeR YRUITH ehRelld. AT Seatmeiiet
BT BT PR D o goIRT autaT 3R ehdl (foRie
3TIOT 31eflT gpepra ASH) TR QIpel BSTR IUIUET ST
(fafaragom @rat).

g e :

PE gedidl Pam deade  (sfeg)
3R, TR dt g deaderIRE! . Hefiewedt, ot
SIeIde Ao SR 30T ol fo=ar dqul sard
31 TIE SR, ST Gl o sard JgatuRgg el
STqe TR DT GRS, STegl YT JITAT STaeb IR <Ieg]
2 Th HgedT AR Sl IR . ag@TIRT el
SMHRTE faraeTTa HISTHTY ITetra ‘ffarddn’ =gurdTd.
gt &l Fera

gediear sreamdiel glepuarer foe ' forepdar’
U, & P PSR dqerdl AT FAR 89,000
I T 22.9° a0 8.4 ° Td Rl AT graT U=
ST, STRISTAT @1 dled! degl IgTal TRH &id STl a”
fgaesT a1feres &S gl
edftelt sregeer :

godT AU SFETaR STef, S HE B dlefeied
forReaT RRRMARE, areT srqehdt (i) wgorara oy
gedfarict dig; SO I i< Ty uIgS o Sgad. AT
37ef 37T T IR Y 3reprend 1 Fefra awal e s
gIqil. e geaTal 18 UlelTiRe, STR dRT A fiig e,
TR EIRI AUIRIT 3781 I fheal STOr SepTemea
TN HRTTER fefg eRell. & el ST Scredn dedcllel
3) AITERVIRE ERNE AT THT0T :

eRATE aRAS HTe SRS (CO2), oM
(CH4) 37for yTvarT=h} a1 e AHTEST gial. UTogTt arth &
qIATERUTd el Hald gaeid sRAe I/ 97e, Ww_q ar
AR QUd HH fGad g et Prenaeindt I,
STRfd CH4 &1 CO2 3T groreat JuTd JiffRIsemgR
PG TIhel ST ATe! Ao Al ATaTeRoNd J1gdl. CO2 &

€3 | STCIURAIT

auigay d Prel 2D, IIBT SR PHIG AR ITEl.
oA Y Saadid AMe A IReH 3R
g T8 aR[TAT UaT STRIT 3R, ¢ R Jeaea ardTervd
AR fafer=or sredadrd, S gaH S TRA .
%) AR JaTgIeitel 9t :

ART vaTg GHIgc IS g e, ST
HERITR aTATeRUT el 3Tt IS QMY odTd, aaad
FHGTAT YEHATE TI99H dTed AT SHTYRI S S9eR
30T 2g UTuaTd! aTEdd RN HERITR URETROT UGt
gGeTaId. I1 TaTgrdt e acef Aehd, SAHes i Wil
IWAT HISdd e, HERITRIAT YaTgldlel T
SSATETE!, SR gaMMIER HIaT GRumM 8% 2l
faQId:, ST USHETRAT dUHMIT A6 SedTI®
TERITRIERIS  ATTaRUITd e IToarT aTSar S0 aTg
9T, ST ERAE aTgd FHTOT dTed. SR HERINR AfUd
ISR I R o IIAERU I hled SIS RATSS
AIGAT YAV QY Tehd ATEId. AT Jhid FSheied
pTTcier CO2 T AISTHIY 0T QTREASTHT 21 Il
4) HEINR AT BT SIS TFATSS WG :

TERINRME, ATTERUIc el Tehur CO2 HHTOT ATUer
CO2 foRg®d Rl AAERUTde CO2 U Soreft
Jed T HERITRIA CO2 Ul dled. dal U
FAMF SR SN9ell STIl. HERIFRIEAT 91oard CO2
9Miel e, ST ATTaRvNd TS ATal. Jediar Yo%
TERITRY fIRIR — UToft RIS 3TTHUT SRaT ATcTaRurd
e 3RIeiedl Thur CO2 Uehl . Uep aqyfer =
TERITR 2 BT, © P asfiarardia 913 <o s,
§) wie faact (Taeiaw) :

Ty < wreadld, wie SmadHt (SaID)
TRRIe We d WERITR gedflaRiel NTame FRIieR
ST, JSERUMY, AR 3oo ey auigdf foeT
BT PreATadlid fayagarsaes g 3Tfor srereaTuer
FIMM 3 IeeR Bld. WRA 3ifhdpoll Sigetell Bl
3nfor ferTery udd wTegdl. gaMM SEGR B, wlee]
BIeTaTees SaTeTd! AT gaid Siel TR glar S7Ifor
@I gAMHIA S5l PRI 3% Sepdrd. AIGT
U ARGSAT SAIFRI TS gaT JARAROMER GRUT 3o
QeI ATV GRUTHY gamTaR TRUTH hRelTd. IeERume,

\\/

A/
" i

;/,\\\\



IR T YddicR &g ued foaferd Phefl ST 9Tehd.

HRATT YT 9 ST gaMHIT T Jeatedniies d
I i fEHTeRITes Vgt S5e Sletet 3TTRd.
©) ST I

SATATIRE IhIGIRI dTATaRUN thapeiedT a1,

30T YIepUNigR (CHT / IRT) FAHMIER TRUIT RaT.

BIS SIS IV aTENT Had &I, IS ITere dhidl
YT dTed NRT STV dTedd STTal 3Tfor aupieh e
SR TRRUIRT 9Gd BIdt. 312 fohaT TahgT mTfa ieimeR
1 BR e wreraefinid ared Tgdrd.
Q) Se<hIUTd :

YU YThTRTd  Ieblardred] THEH

SITATIET I 30T ¢ JFdT THTe Yeefiea g8y
ISR fhaT & H Aepdl. AUDTY AT e aeaieft
HAT YRV ATEA! IR o fegd M2, HISIT Fhich

SATATIEAT JoT GIRIH, ATTaRuTd HiGeT FHIO

SATAE drY (qMUgrl amh, CO2 |, §.), YR, Yeiidur

EIF ISR EIA9R dael 37e. Afeaemeie garem
RGN Jfid Raged IR g A S ISR 3R,
Chicxulub FREIT HIGAT STETATHES 3 HhRd RO
8IS A, ST Yoo ATV RIS dTeTaRUIe SR

THTUIS STeR ST, ST U1 YeaiaR Uiguar Hiey

for T At I, PrEr g T snedsar
Preraed IR SR gsd fhar artear e gRudia
g el STe SR ged. 1 e Yard gt
AT fRERell ST a8 8, TR Sararg@re
o™ T gl TRIRSITIR GRIRT gamT= 31fey ST @it
MO EAMH ISR Sl Y| glar. qfd,
SATHET Pal ar] o agR USATd O Tl RhaRAR
SR Pl JMEdTd. Foh? SRIRNaEs (S02) AR
AT AR Teldel HiohT ahss 2, IRg CO2 He
A I BUATH AT SR TR, AT PiodTaia!
SITATYE! ehTal HTTT PRIRG 3RTeIT ATTeRUNd CO2
TR OME® Igd IO B AR, UU I INeH
AFIaeST=I (A BIUR) ScASIHTeT geri BHT 3T
3R QITETST FEUTITeT.
¢) SIfA=ira STmaRvId 9

SIfAe  FRTER, It /STTel /UToreles ST
3TIOT gAY TehHareft Heifdrd amed. g CO2
QI B 3701 AR TeAlaet aifeird aRumH rel FHId
Pl B Apde. AT IR AT IR -
POIUTIR/ DI STebeTeR [/ STl IR HETR!

PR, g garef geafiann AR frRuneamiaRIg g dard
3T A STRTRIS YT B 8. 31 IR el
v feg arepelTet. b IO WIRAleT gUT STl 3RIcATes
JoAtaR URel SR, U0 ATf=1edTd Gedmielt AN
SRR, I TR RIS Tfshaiges fFafor
2R, &RATE ag (CO2, Troft amfdr CH4) drameRomd
RTEATd AT TR STRTRTEs ATIHT aTg 2Tehdl. § UHTd et
qerh P orhdd. WERWEA VR R A
STETATET YR 3R, 3fiid IR Fleied]  gar
URUTHTER ShRA AL SHTetel HellcR| SATGwbetet gl
fiedd — JPWE- Reddl TIPS T¢h
gl gaMMICe It BRUTYT odl, U=g d ST
PR TehHEIIT HTehaT ST o SHeeh fefets A, ATdeh!
DIVIATE ThT dqeTos SaRie AfIReh 31for afeid fobar
HHI 95 IS AT AT TGO IRUTT SRR Fira.
IR, 3R STl ! HERIFR ATIERUIT CO2
STeR PIG ADBAT: SIcgl TATERON el CO2 T HHT0T arad
degl gedd dgWH dled. M@ HENINRId  duEH
IEUIN EAHR AHlel. SIGR HENTR oS HgRITRIvEr
CO2 YU PHH! FaH SRAAT, FgULT ATIH aTed STor

PRGN gId 3T&chelell CO2 Yrel dIdIaRUNd Adlsell Widl

HaANR 31t CO2 ITaTERuTa Alsdrd. SHeo dTYHT

fehaT TR / Iid et Aot TRyt / Sivel @
Pored™ CO2 SRR AT T PIe AHIGIRS, gIGST
ACHISS, TRICH SMAATSS 8 fIuRT arIg! TIR BTt Moy
g5 fId@dedraR §Tex IIdERud JTgdrd.  ANRIGRT,
IgH™, I, SiTeT Argd it 3. Hob IOTAT SR THTOTT
WEfdd 8 NI IIGR A g 3. ThieaT
IS WA HIGAT YHI0TT WRIafkid g SR, (Ire
3fesel TEUIT). IWHS It fIdwedrear uRTacdd wHH!

€3 | STCIARAT

gl dled. 1 Ufhda ‘hisedd’ UK. AhRICHD
SITITT TATIH TG Tl qall, TR TPRISHD SR o
T Al

YR g STRTfore gam R :

JGRYM ORITAT dresacl 9E, gd 9 df3m
feTRUS!, G @ U 9RT, USi= BRI g&ple! ggT
3.8 cRUipeld Swhfedtia o wmefidisn, g
R 9 PRS AT JaRepsiel AT JHeurs

P




o8 3R faetern fafder yepRd g &5 YRAMEY 3TTR.
I fRmTeTaTea 9 Ueeie o fedTeTdie Tthget g,
QAT MR SUESRT dd I, 3R |, Srerar

JTIERIT BT QATHIHIG dqel leledl loodd '_‘ﬂ_sgf
ST IO SR 3 1 {Shroft T BR AlG
THTUNT AT §Cet gl ATald. TIeRISR SATHA 248

IUATR, Bt agmamR, fearer onfor U= aresderan

g 3T S FTaed 3Messd Argl 3for Iht o

SIRGR THTG 312, HRAT Haspldiel Wl & Jram
UHT RO oM. YRAR™ IUESKd Tedl 39¢
guiter(9Q00-209¢) TUHFEEA Wielte  dlferdsdiel
ATfEch T TEAT 3 QT

WRAT, ARTD! FATTA SIRI detedT IMD
STAR, 9%09-90 37N 2099-9¢ I D!
TR AT o. €, 39T AfTIRT (°C) I1e HTed! 31TR.
Ifes WIRTAR, B & alg e, R Wiasrdhiel awaret
3G 31ferehs AT i JradTd. IgrExvmed, STfid
Afeel TR AARIRAT SRR YR AR A9HT
2%.9°C qd UTgg archel (LT Y °¢ g’ Caor).

Year span Average
Temperature (° C)
9%09-9%90 y°3¢’
9%99-9%20 y°3¢/
9%29-9%30 Y°go’
9%39-9%%o0 y°3¢
9%89-9%Yo Y°3¢’
9%49-9R&0 Y°43’
4R 9-9R90 Y48y’
9%99-9%¢o y°ge’
9%¢9-9%%0 Y%y’
4%%9-3000 4°93’
009-3090 Y4°93’
2099-309¢ y°¢s’

aNiet aTfetdraT Hic NI BedTaR SAeld Asel
I I 3R, PIal b Bleadid dgq™ = dredl
fRR BT 3R ? ITT TGS IR fHesd AATg 1for erferansiar
Pl MNP ared AT HR HIoaT THTUTER

€8 | STCIARAST

SIS BBDHUU! BT fS=Id ATal.

032 A& YRATdIS ST YSHNTeRIe gad
s TR dOHE +0.49°C B, o Sefdreld
(4%¢9-209%0 HIATHT) TR V&l &R 8. 4%09 IR
QereTdt XIS P& FCIURITD 032 8 a9 Idlead
Ud A ST ¥ g, dUTfd 09§ W& WRAT
JMeBedT Fdifires draqareden (+0.99°C
fasgrelY) 2 ot 3R, 9ot Anfiel 9 2029 Y& (+0.880C
ot faet) SR feaTeaTd (ARt o thaRT) dguf
TRAT TR dOHE IH=T gd. (—0.08°C =T
fORATcRTg) AT SR GG, o ATHFIUET NS SR
g ( ALY (A o ®) & (31t9.08°C = fawie),
HIRET (S A |aR) &M (+0.3§°C = fawiart) aprfor
qTaTedTHaRaT (3ffaeiar o f$sR) & (+0.42°C ot
e, Q022 weflel Simifaes IR dOEE, gd-
3ifenfies (9¢4o-9%00) ARRRIVET (9.94 3it 0.93°CH
SR 3fTg. SIS AT 376 aufd (094 —02W)
YPISeNIeT dUHE [aid ST Nt 3RIA. @l AT
ORI TP Y9 el ga=aT aul i Sdel
SRTTEN, 201 ¢ Nhreaid 4 d fhar € I wafa Swr a
AT} QTR TR
(|AT:https://library.wmo.int/doc_num.php?explnu
m_id=11359). 032 T dI¥d SAIdD gaHH
FFATATIAR featell AR & qromE Ao,
(https://www.ncei.noaa.gov)
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2021 0.84 1.51
2022 0.86 1.55
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Sustainability

and Climate Change

The Way forward

The dictionary meaning of Sustainability is the

ability to be maintained at a certain rate or level.

* Thesustainability of economicgrowth

* Avoidance of the depletion of natural resourcesin
orderto maintain an ecological balance.

* The pursuit of global environmental sustainability

Sustainability consists of fulfilling the needs
of current generations without compromising the
needs of future generations, while ensuring a
balance between economic growth, environmental
care and social well-being. Sustainability is the
ability to exist and develop without depleting
natural resources for the future.

The foundation of a sustainable community
revolves around eight major pillars: Economy,
Health, Energy, Environment, Nature, Community,
Social Equity and Transportation.
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Sustainability is the ability to maintain or
support a process over time. Socially, sustainable
practices can help strengthen community bonds,
improve quality of life and provide hope for a better
future. Environmentally, sustainable practices can
help protect natural resources, mitigate and adapt
to climate change and promote biodiversity.

The term sustainability is broadly used to
indicate programs, initiatives and actions aimed at
the preservation of a particular resource. However,
it actually refers to four distinct areas: human,
social, economic and environmental —known as the
four pillars of sustainability.

The United Nations defined sustainable

development as development that meets the needs
of the present without compromising the ability of
future generations to meet their own needs. It




assumes that resources are finite, and so should be
used conservatively and carefully to ensure that
there is enough for future generations, without
decreasing present quality of life. A sustainable
society must be socially responsible, focussing on
environmental protection and dynamic equilibrium
inhuman and natural systems.

ESG - Environmental, Social, and Governance:

ESG stands for Environmental, Social, and
Governance. Investors are increasingly applying
these non-financial factors as part of their analysis
process to identify material risks and growth
opportunities.

The concept of sustainability is based on
three core sustainability principles. These principles
are environmental, social, and economic
sustainability, each focusing on a company's impact
onthosethree aspects of the world

Sustainability challenge can be broken down
into 4 Cs: Collaboration, Control, Communication
and Commitment

Sustainability supports the well-being of
individuals and communities. Sustainability
promotes a better economy where there is little
waste and pollution, fewer emissions, more jobs,
and a better distribution of wealth.

The Sustainability concept revolves around 4Ps &
4Cs

The 4Ps Product, Price, Place, and Promotion refer
to the products offered by the company and how
the productisreachingtothe consumer.

The 4Cs refer to Customer need, Costs,
Communication, and Channels of distribution which
are all different aspects of how the company
functions.

Benefits of Sustainable Development

e Safe, Healthy, Quality working lives for our people
® Products that accelerate more sustainable
lifestyles

® Productsthat create sustainable infrastructure

e Efficientuse of resourcesand highrecycling rates
e Trusted user of air, land and water

® Responsible energy user that helps create a lower
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carbon future

The concept of sustainability is composed of
three pillars: environmental, social and
economic—also known informally as profits, planet,
and people. These are, in particular, relevant to
corporate sustainability and efforts made by
companies. Environmental protection is the most
frequently discussed element.

Sustainability isimportant because it will help us
1.Use the available resources judiciously and
working towards maintaining the ecological
balance.

2. Prevent degradation of the environment and
laying emphasis on protecting the environment.

3. Prevent over-exploitation of resources
Initiativesin India

India is facing challenges of sustaining its
rapid economic growth while dealing with the
threat of Climate Change. The environmental
challenges of India are the loss of biodiversity,
scarcity of water, air pollution, waste management
and conservation of natural resources.

The Climate Change threat is due to the
accumulated greenhouse gas emission in the
atmosphere generated from intensive Industrial
growth and high consumption life style. According
to the Inter-governmental Panel on Climate Change
(IPCC), anthropogenic Greenhouse Gas emissions
(GHG) are mainly driven by population size,
economic activity, lifestyle, energy use, land use
patterns, and technology. Moreover, the rise in
temperature, unseasonal rains, floods & draught is
affecting the utilisation of natural resources and in
turn, adversely affecting the livelihood of people.

Climate change is caused by humans using
oil, gas and coal for their homes, factories and
transport. When these fossil fuels burn, they release
greenhouse gases - mostly carbon dioxide (co2).
These gases trap the sun's heat and cause rise in the
temperature on earth.

The world is now about 1.2c warmer than it
was in the 19th century - and the amount of CO2 in
the atmosphere has risen by 50%.
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Some of the sustainability challengesin India are:

* Climate change

* Energyconsumption

* Wastage

* Threatsto public health

* Poverty

* Managementof natural resources

* Lossof biodiversity, and

* Landuse

Sustainable technology is the combination of two
complementary ideas:

1. Technology that is meant to remedy, improve, or
offset carbonization, environmental setbacks, or
problems.

2. Technology that is produced using green or
ecologically responsible materials or processes.

With the climate crisis, there is a current
movement towards sustainability as a more
appealing priority for businesses, as people begin to
live more sustainable lives.

It is likely that, in the future, positive impact
on climate across the whole value chain, improved
impact on the environment, people, and
atmosphere, and productive input in society, will be
the expectations from businesses.

Companies will be held accountable for all
aspects of industry, and any environmental damage
or harmful emissions should be limited or removed
from productive processes.

It is also expected that resources will be re-
used to suit the global increase in population in
what is commonly referred to as a ‘circular
economy’. This change would allow one person’s
waste to be another’s resource, in a process that
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would greatly reduce waste and create a more
efficient supply chain. India, and entire world is
planning several measures to promote sustainable
processes & life style.
Sustainable Development Goals (SDGs)
World leaders have agreed upon 17 Global Goals
(Sustainable Development Goals or SDGs).
The Sustainable Development Goals (SDGs) aim to
transform our world.
SDGsareacalltoactionto
* Endpovertyandinequality
* Protecttheplanet,and
* Ensure that all people enjoy health, justice and
prosperity

It is now up to all of us, governments,
businesses, civil society and the general public to
work together to build a better future for everyone.

&) Devesopment G ALS

Both ESG and SDGs aim to address and solve
social and environmental problems while also
achieving a sustainable society. Where they differ is
in their approach and target audience: ESGs are
concerned with companies and the business
community, whereas SDGs are concerned with
countries and the general public
7 key initiatives to achieve Sustainability goals
* Infrastructure Imperatives
e CarbonManagement
* GreenEnergy
e CircularEconomy
* Environment Conservation
* Water Conservationand




* Energy Efficiency
LOCALISING SDGs-THE INDIAN MODEL

National institutions are paramount to the
achievement of the Sustainable Development Goals
(SDGs). The strengthening of national institutions
for SDGs has been a priority in many countries since
the global agreement on the 2030 Agenda. In India,
the government has made significant strides in
strengthening the national and sub-national
institutional architecture to localise the SDGs.
Furthermore, Civil Society Organisations (CSOs) and
the private sector have also stepped up and are
contributing to the efforts of the government and
have consequently initiated actions as part of their
operations towards achieving the SDGs.
Government of India’s leadership in shaping the
SDGs has been globally recognised.

India was a key member-country involved in
formalising the UN resolution on ‘Transforming our
World: The 2030 Agenda for Sustainable
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Development’ and developing the global indicator
framework for monitoring the SDG targets. The
government continues to demonstrate proactive
and strong leadership in the localisation and
implementation of the SDGs. The Government of
India’s (Gol) strong commitment to the SDGs is also
driven by the fact that the globally agreed goals
substantially reflect the national agenda of
development.

Globally, transport accounts for
approximately 23% of total energy related CO2
emissions, with road transport itself accounting for
17-18%. In urban areas, mobility is rapidly becoming
one of the greatest challenges due to increasing
number of passenger cars. With depleting oil
resources and rising pollution, Electric Vehicles
(EVs) provide an alternative to a sustainable future.
Government of India has launched an e-mobility
programme such as National Electric Mobility Plan
(NEMP) that aims to provide an impetus to the
entire

e-mobility ecosystem which includes
electric vehicle manufacturers, charging
infrastructure development companies, fleet
operators, service providers, etc.

With over 25 million vehicles on road and
automobile being the major manufacturingindustry
in the State, Maharashtra Government aims to
maximize the adoption and manufacturing of EVs in
the State. Hence, Maharashtra State Government
has categorized Electric Vehicles manufacturing,
infrastructure and servicing as a thrust sector. The
State Government has also launched EV & Related
Infrastructure Policy 2018 & amended in 2021, to
promote the sector.

Use of electric vehicles is an important component
inachieving the Sustainable Development Goals—
(1) Affordable and Clean Energy (SDG-7)

(2) Responsible Consumption and Production (SDG -
12)and

(3) Climate Action (SDG-13).

The Indian model of SDG localisation is
structured around four inter-related pillars
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operating sequentially and simultaneously at the
national level, anchored by NITI Aayog in the centre
and by respective state and UT governments at the
sub-national level. The four foundational pillars in
thismodel are:

Pillar 1: Creating institutional ownership

Pillar 2: Establishing a robust review and monitoring
system

Pillar 3: Developing capacities for integrating SDGs
in planning and monitoring.

Pillar 4: Promoting a “whole-of-society” approach
Decarbonisation

It refers to the process of reducing ‘carbon
intensity’, lowering the amount of greenhouse gas
emissions produced by the burning of fossil fuels.
Generally, this involves decreasing CO2 output per
unit of electricity generated by either Conservation
of Energy or shifting to Renewables.

Burning of fossil fuel can also be restricted
by using Electric vehicles. Reducing the amount of
carbon dioxide occurring as a result of transport and
power generation is essential to fight against
Climate change.

NetZero

It means achieving a balance between the
emission produced and that removed from the
atmosphere in order to reduce global warming.
Becoming net zero refers to balancing negative
emission by removing emission from the
atmosphere to achieve carbon neutrality.

India has set a goal of achieving Net Zero by 2070.
National Action Plan on Climate Change

To deal with the challenges of Climate
Change, India has developed ‘Eight National
Missions’ keeping in mind the famous dictum “The
Earth has enough resources to meet people’s need,
but will never have enough to satisfy people’s
greed”

‘Eight National Missions’ form the core of
the National Action Plan representing multi-
pronged, long term and integrate strategies for
achieving key goals in the context of climate change.
These Missions are:
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National Solar Mission
National Mission on Enhanced Energy Efficiency
National Mission on Sustainable Habitat
National Water Mission
. National Mission for Sustaining the Himalayan
Eco-system
6. National Mission fora Green India
7. National Mission for Sustainable Agriculture and
8.National Mission on Strategic Knowledge for
Climate Change
COP26-INDIA’'S5 COMMITMENTS

India has announced its five commitments
(AMRIT TATVA) to tackle climate change related
issues.
1. By 2030, India will increase its non-fossil fuel
capacity to 500 Gigawatts (GW).
2. India will fulfil 50 percent of its energy
requirements with renewable energy by 2030.
3. India will reduce one billion ton of the total
projected carbon emission between 2021 and 2030.
4. By 2030, India will reduce its economy’s carbon
intensity to lessthan 45 percent.
5. India will achieve the target of net zero emissions
by 2070.
Climate change-solution
Mitigation—reducing climate change —
Reduction in the flow of heat-trapping greenhouse
gasesintothe atmosphere either by
a) reducing sources of these gases (for example,
the burning of fossil fuels for electricity, heat or
transport) or
b) enhancing the “sinks” that accumulate and store
these gases (suchasthe oceans, forestsand soil).
Adaptation—adaptingto lifein a changing climate —

Adjusting to actual or expected future

climate is the emphasis. The goal is to reduce our
vulnerability to the harmful effects of climate
change (like sea-level encroachment, more intense
extreme weather events or food insecurity).
Local adaptation

Cities and municipalities are at the frontline
of adaptation. Cities and local communities around
the world have been focusing on solving their own
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climate problems.
Sustainability

Taking action now to enable a future where
the environment and living conditions are protected
and enhanced.

Objectives:

® Energy efficiency & management

e Useofrenewable energy

e Conserve and protect water resources through
efficiency, reuse, and rainwater harnessing

e Eliminate waste, prevent pollution, and increase
recycling

e Design, construct, maintain, and operate high-
performance sustainable buildings

Government of India has undertaken a two-
pronged approach to cater to the energy demand of
its citizens while ensuring minimum growth in CO2
emissions, so that the global emissions do not lead
toanirreversible damage to the earth system.

On one hand, in the generation side, the
Government is promoting greater use of renewable
inthe energy mix mainly through solar and wind and
at the same time, shifting towards supercritical
technologies for coal-based power plants. On the
other side, efforts are being made to efficiently use
the energy in the demand side through various
innovative policy measures under the overall ambit
of Energy Conservation Act 2001.

The Energy Conservation Act (EC Act) was

The most
expensive liquid
in the world is a tear.
It's made up of
1% water & 99% feelings.
Think twice before

you hurt someone.
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enacted in 2001 with the goal of reducing energy
intensity of Indian economy. Bureau of Energy
Efficiency (BEE), a statutory body under Ministry of
Power is responsible for spearheading the
improvement of energy efficiency in the economy
through various regulatory and promotional
instruments. Bureau of Energy Efficiency (BEE) was
set up as the statutory body on 1st March 2002 at
the central level to facilitate the implementation of
the ECAct.

The ECAct mandate:

1. standards & labelling of equipment and
appliances

2. energy conservation building codes for
commercial buildings

3. energy consumption norms for energy intensive
industries

Ministry of Power, through Bureau of Energy
Efficiency (BEE), has initiated a number of energy
efficiency initiatives in the areas of 1.  Household
lighting
2. Commercial buildings
3. Standardsand labelling of appliances
4. Demand side management in
agriculture/municipalities, ME’s and large
industries
Electricity Act 2003: section 86(i)e:

The state commission shall discharge the following
functions, namely:

Promote cogeneration and generation of
electricity from renewable sources of energy by
providing suitable measures for connectivity with
the grid and sale of electricity to any person, and
also specify, for purchase of electricity from such
sources, a percentage of the total consumption of
electricity in the area of a distribution licensee.

“We have not inherited this earth from our
ancestors, we have merely borrowed it for our
children.”

MAJOR REPROGRAMS

Government of India has ambitious plans to
increase percentage of RE in the energy mix of India.
Target set by Indiais to achieve 500 GW by 2030.



Various Initiatives are

* Pradhan Mantri Kisan Urja Suraksha Evam Utthan
Mahabhiyan (PM KUSUM)

= MukhyamantriSolar Yojana

Roof Top Solar (RTS) Programme

* Renewable Energy Hybrid Projects

= Waste to energy initiatives

* India’s Dream - One Sun One World One Grid

= Green Energy Open Access

Highlights in the India Budget 2023 - Energy Sector —
A step towards sustainable future:

1) Green Growth as one of the important priorities
2) Positive steps to approach net zero carbon by
2070

3) Energy Transition INR 35000 Crs

4) Green Hydrogen mission -Annual production 500
MMT of Green Hydrogen by 2030

5)Battery Storage 4000 MWH VGF

6) 13 GW REin Ladakh

7) Replacing old polluting vehicle

8)BCDon Coalincreasedto 2.5%

9) Waste to Wealth GOBARdhan Scheme
10)Sustainable Ecosystem development

To work towards Sustainability, we need to adopt
following;

e  Takecare & use what we already have

e Thinktwice before we shop.

e Eatthefoodwe buy (reduce food wastage)

Remember the new Rs of Sustainability :
1) Remember the need
2) Refuse and assess

3) Reduce
4) Reuse
5) Refill

6) Repair
7) Re-gift

8) Recycle and Repeat

A Collective Pursuit for Our Common Future
and Prosperous Economy
Arolling stone gathers no moss. The age-old proverb
can be extended to illustrate the contemporary
design of metrics to track progress to achieve
sustainable development. Every now and then we
push the benchmarks of performance to newer
heights. This avoids complacency and demands
repurposing our strategies and actions. The
approach assumes significant importance in these
uncertain times.

Environmental, Social, and Governance —
The Praj Way!
In the unprecedented times of increasing global
challenges such as climate change, social inequality,
and concerns over unethical corporate practices,
there is a growing importance of Environmental
Social Governance (ESG) in shaping a sustainable
and equitable future.

ESG encompasses a framework that
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evaluates a company's performance on
environmental, social, and governance factors. It
provides valuable insights into the sustainability and
ethical practices of organizations.
Green Manufacturing Overview

Before we define Green Manufacturing, let
us try to understand its main purpose, which is that
all manufacturers can help make the environment
better. Green Manufacturing will help stop or slow
down man-made disasters, epidemics like
respiratory diseases, stress and phycological issues
and other pollution-related diseases from
happening.

Drivers of Business Sustainability and Success
Every businessman would like to grow his

business and earn profit. In fact, profit is the driving

force behind every business and inspiration for

starting a business. | have been closely working with

MSMEs, startups and emerging companies. From

my experience, | have few tips for the success of

these businesses and their sustainability.

Corporate Governance- ‘Corporate Governance’ in

lay man's language refers to the compliance of the

applicable lawsin true spirit.

Sustainability and Climate Change The Way Forward

The dictionary meaning of Sustainability is the

ability to be maintained at a certain rate or level.

* Thesustainability of economicgrowth

» Avoidance of the depletion of natural resourcesin

orderto maintain an ecological balance.

Sustainable Sale and Purchase: A Mirror Image

Background

Sustainable means worthiness of
something, which is important for lasting long on
earth and the worthiness is measured in terms of
life cycle value, cost, riskand impact.

Sale means exchange of goods for mutually agreed
benefits. In this kind of transaction, ‘value’ is the
centre of focus.
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Eotary India water fl

Conservation trust

Any idividual,any organisation,
instead of sending bottled water
as help in disaster, the mobile
water filter should be preferred!

Same is the case with ‘Purchase’, but here
‘cost’ isthe centre of focus.

Sale and Purchase are mirror images of each
other.
Corporate Social Responsibility - Mandatory and
Voluntary

For companies falling within a certain
financial bracket, CSR is a mandatory activity and
they are required to spend at least 2% of their profit
for social causes. However, there is no upper limit of
how much a company can spend on CSR. While it is
mandatory for these companies to spend, it is
voluntary for other companies and they can
continue contributing towards CSR.

als als ats ats ots
AR AR

((

7

g o
B e
AR S



F"j:"i"ﬂﬁ#k-!ﬂf
il = -\.n- L

PR

b
/

O
@

My Father-in-law always used to say,
“Nature is changing, because sins are increasing “ |
used to laugh but feeling worried, | used to tell my
husband, Kaka is getting old. He is talking weird
things. .But, | realized quite late, what a meaningful
and factual statement it was! He was actually trying
to convey change in our behaviors’, changing nature
and our lost connection with it. “We no more live
with Nature. We simply want to conquerit”.

| remember Pune just 30 years ago! In
summers, only higher middle classes and above had
Refrigerators in their homes. Refrigerator water in
hot summers in some friend’s place was not only an
attraction to us but also a luxury. We did not even
require fans throughout the year ftill early 90's.
Somewhere in month of May come premonsoon
showers and getting wet and playing used to be an
enjoyable and awaited game especially after the
exams. Come winter and Diwali festival children
used to be reluctant to leave comfort of the blankets
early mornings. At Night shows & Dramas- there
used to be fashion show of shawls and sweaters. (
Jerkins were not so common)Winter was enjoyed
for full 3 months. Monsoon used to arrive on 7th
June without fail and continue to drizzle every now
and then. However a simple umbrella was enough
for protection. A little wait under a shop or a tree
was enough to save from rains. But no water logging
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Climate Change & Water:
Is Climate Change real?

‘\ =~ 'Smt. Shailaja Deshpande
Mob : 9823091941

onroads and surely not the traffic jams!

In just 30 years the scenario has changed. Now
summers are hot and hotter day by day and every
house has to have Air-conditioning. We hardly
experience winters. Monsoons are erratic and we
hate to get out unless it is must to avoide trafficjams
and water logging. One monsoon shower and the
whole city life is disrupted.

Nature always moves in cycles. Summers,
monsoons, winters happen at regular intervals.
Severity of monsoons and dry or drought periods
also happen in cycles. These changes again change
in geological times. But approximately around
Industrial age the pace and severity of these
changes have expedited. Yes! Climate is changing
very fast and it has affected us in many ways. More
importantly the Hydrological cycle is totally
disrupted. Results are obvious. Now we get anything
from Cyclones to draughts to floods. Few years ago
compared to Bay of Bengal severe storms were
infrequent in Arabian Sea. Now we are getting used
to earlier peaceful Arabian sea becoming wild often
“Vayu, Nisarg, Tauktae.., Thelistisincreasing.

Water is cradle of life. Life originated in
water and remained in water for major part of
Earth’s history. Water is still a prime mover of human
activity. Its shortage or absence as well as too much
of abundance is the root causes of all our problems.
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Our approach to water was and still continues to be
mechanistic or technological. Even today our
imagination does not go beyond availability of water
between two banks. We do not understand the
interconnectivity of flows and the life which
surround the water.

What are those challenges with water and
climate? Why we have suddenly started putting
blame on climate change? Was climate change
happening before?

Climate change is a natural phenomena
occurring in geological times. Earth’s climate has
changed naturally over the past 650,000 years,
movingin and out of ice ages and warm periods. The
ice ages and shifting climate were caused by a
combination of changes in solar output, Earth’s
orbit, ocean circulation, and makeup of the
atmosphere (the amounts of carbon dioxide and
other greenhouse gases such as water vapor,
methane, nitrous oxide and ozone that are present).
Over the last 2,000 years, there have been natural
climate variations, but they were not especially
large...the Medieval Warm period around 1,000
years ago, and the little ice age which was three
separate cooling periods lasting a few decades each,
beginning around 1300 to around the 1850s. It’s the
warming after the 1850s that’s been really
remarkable and unique over the last couple of
millennia.

CO2 levels are 40 percent higher than they
were before the Industrial Revolution began; they
have risen from 280 parts per million in the 18th
century to over 400 ppm in 2015 and In May 2023,
carbon dioxide hit 424 ppm—a new record. The
research scientists are absolutely certain that
carbon dioxide is rising in the atmosphere. They are
also absolutely certain that it’s warming the planet
and it’s acidifying the oceans.”
(https://news.climate.columbia.edu/2017/04/04/
how-we-know-climate-change-is-not-natural )

Peter de Menocal, dean of science at
Columbia University and founding director of
Columbia’s ‘ Centre for Climate and Life’ studies
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deep-sea sediments to understand past climate
change. Evidence from ocean sediments, ice cores,
tree rings, sedimentary rocks and coral reefs show
that the current warming is occurring 10 times
faster than it did in the past when Earth emerged
fromtheice ages, at arate unprecedented in the last
1,300 years. He says, “You can see that in the
sediment cores.”

Record shattering heatin 2015 Photo: NASA

Findings from NASA’s Goddard Institute for
Space Studies also show clearly how much natural
and manmade factors contribute to global warming.
In addition, there is much more methane (a
greenhouse gas 84 times more potent than CO2 in
the short term) in the atmosphere than at any time
in the past 800,000 years—two and a half times as
much as before the Industrial Revolution. While
some methane is emitted naturally from wetlands,
sediments, volcanoes and wildfires, the majority of
methane emissions come from oil and gas
production, livestock farming and landfills. It is very
interesting to know that Scientists also can
distinguish between CO2 molecules that are
emitted naturally by plants and animals and those
that result from the burning of fossil fuels. Carbon
isotopes derived from burning fossil fuels and
deforestation are lighter than those from other
sources.

Mapping Methane Emissions From Rivers
Around Globe Reveals Surprising Sources.
Freshwater ecosystems account for half of global
emissions of methane. An international team of
researchers, including University of
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Wisconsin—Madison freshwater ecologists, new
study confirms that rivers and streams do, indeed,
produce a lot of methane and play a major role in
climate change dynamics. But the study also reveals
some surprising results about how — and where —
that methane is produced. Emily Stanley, a
professor at UW—Madison’s Center for Limnology
and co-author of the Nature report says, ‘Rivers and
streams in cold region forests and polar regions at
high latitudes are often tied to peat lands and
wetlands, while the dense forests of the Amazon
and Congo river basins also supply the waters
running through them with soils rich in organic
matter. Both the systems produce substantial
amounts of methane because they often result in
low-oxygen conditions preferred by microbes that
produce methane while breaking down all that
organic matter. This was taken care and under
control by the natural eco systems itself and it was
not contributing much to climate change. However
in many parts of the world, freshwater methane
emissions are primarily controlled by human
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activity in both urban and rural communities. So
human activities play a major role in releasing
Methane. (https://cleantechnica.com/?p=307076)
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Methane transport through Natural Processes
Our changing climate

We see climate change affecting our planet
from pole to pole. NOAA monitors global climate
data and here are some of the changes NOAA has
recorded.
Global Climate Dashboard by NOAA (National
Oceanicand Atmospheric Administration)

o Global temperatures rose about 1.8°F (1°C)
from 1901 to 2020.
° Sea level rise has accelerated from 1.7

mm/year throughout most of the twentieth century
to 3.2 mm/yearsince 1993.

o Glaciers are shrinking: average thickness of
30 well-studied glaciers has decreased more than 60
feet since 1980 (

https://news.climate.columbia.edu/2023/09/28/st
atistical-modeling-for-glacier-loss-is-it-accurate/)

o The area covered by sea ice in the Arctic at
the end of summer has shrunk by about 40% since
\/L///
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1979.

J The amount of carbon dioxide in the

atmosphere has risen by 25% since 1958, and by

about 40% since the Industrial Revolution.

o Snow is melting earlier compared to long-

term averages.
(https://www.noaa.gov/education/resource-

collections/climate/climate-change-impacts)

Water

Floodingis anincreasingissue as our climate
is changing. Compared to the beginning of the 20th
century, there are both stronger and more frequent
abnormally heavy precipitation events across the
world.

Conversely, drought is also becoming more
common. Especially for agriculture sector use of
waterisincreased. Much like we sweat more wheniit
is hot out, higher air temperatures cause plants to
lose, or transpire, more water, meaning farmers
must give them more water. Both highlight the need
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for more water in places where supplies are
dwindling.
(https://news.climate.columbia.edu/2023/09/26/s
tudy-reveals-long-distance-levers-behind-u-s-
southwest-drought-and-a-dry-future/)

Snowpack is an important source of fresh
water for many people. As the snow melts, fresh
water becomes available for use, But as
temperatures warm, there is less snow overall and
snow begins to melt earlier in the year, meaning
snowpack may not be a reliable source of water for
the entire warm and dry seasons.

Researchers came up with an interesting
research. “Atmospheric Rivers”. Atmospheric rivers
are a phenomenon of a stream of water vapor
moving in the sky like a river flowing on the land. In
India Moisture transport has significantly increased
during 1951-2020. India experienced 596 major
Atmospheric River events from 1951 —-2020. A new
study found which is associated with strengthening
winds that transport water vapor from the oceans.
About 65% of land falling atmospheric river were
linked to floods during the 1985-2020 period. (
https://www.nature.com/articles/s43247-023-
00775-9) This simply means that the mountain
ranges of India - Himalaya or Western Ghats which
were the protectors and regularizing the monsoon
patterns are now changing, they cause more
devastation than protection or regulating
monsoons.

We know for sure that Climate is changing and
availability or access of water directly depends oniit.
Though it is late, we must start working on
managing our waters well. We can still be water
sufficient if we manage waters well. For which we
need to understand the root causes. This brings us
towards the solutions.

The New Water vision :

Sustainability in every aspect of life can be
achieved only by basic ecological processes. Of
Paramount importance are the sources of water —
Springs, Streams, Rivers and Ground water. It is very
much essential to understand ecological processes




if we want to keep them functioning.

i Rivers or Unidirectional flows should be
dividedin 3 zones

a. Conservation Zone: whichis asource region
of rivers or streams. Catchment area protection
becomes the key factor. So restoration and
maintenance of Natural habitats will play important
role in protecting Ecological process. Minimum 10%
of each catchment (micro and macro catchments)
should be reserved for natural regeneration. Human
activity should be controlled by policy— limitations
on resort, farm houses, Industry, road
constructions, mining etc. Sustainable Farming and
Agriculture.

b. Storage Zone: Many reservoirs have been
built in these areas already. The objective of
reaching to far-flung areas can be more
economically achieved if streams flowing are
healthy and bank habitats are undisturbed. This will
in turn recharge Ground water systems providing
adequate spring flows and fill up dug wells. We will
also require inexpensive water delivery systems.
The streams will have to be kept sewage free and
other waste dumping.

c. Utilization Zone: Human population will
always be more in this region. Surface flows through
canals will be unhygienic and harmful. Instad water
supply through pipes should be considered. Zones
to be kept free of encroachments, lined with buffer
zones and Greenways. Base flows to the rivers. For
disposal of waste — Retention / detention basins
should be provided to settle heavy & particulate
matter, Bank & In stream vegetation should be
maintained to avoid eutrophication.

Focus should be to restore nature and satisfy basic
needs at very low costs.

Three pillars of water vision are:

1. Adequacy
2. Equity
3. Purity

Universal Adaptation Principles developed
by The World Bank for increasing Climate Resilience
l. Ensure development is inclusive as poor’s
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are going to be impacted most

Il. Help People and firms to be better adapted
by removing obstacles.

Il Revise land use plans and protect critical
infrastructure and services.

IV. Help people and firms to recover quickly,
implement and monitor progress

V. Anticipate and manage macro economicand
fiscalimpacts

VI. Prioritize,implement and monitor progress.
How?

o Learning from others

o Using datato guide decisions

o Asking right questions

o] Setting targets.

The change starts with you and me. | must
start from myself. “Self Responsibility and Self
Motivation” is the key. Take baby steps. Reduce
carbon foot print, reduce water footprint. “Its my
Earth, My responsibility”.

Water is life's matter and matrix, mother and
medium. There is no life without water. Let’s Save
ourselves. Think green. Be green. Stop polluting.

Shailaja Deshpande

Jeevitnadi Living River Foundation

Email: Jeevitnadi@gmail.com

References:

Indiafloods & draughts
https://www.worldbank.org/en/news/feature/202
3/08/17/india-managing-the-complex-problem-of-
fl o o d S - a n d
droughts#:~:text=Worryingly%2C%20India‘'s%20dr
ought%2Dprone%20area,reaching%20impacts%2C
%20affecting%20several%20generations.
https://www.indiatoday.in/diu/story/droughts-
india-world-climate-change-global-warming-
monsoons-un-1989548-2022-08-18
https://eos.org/articles/natural-floodplains-are-
quickly-vanishing
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The Effects of Climate Change on Agriculture
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Climate change has emerged as one of the
most significant challenges facing humanity, with
far-reaching consequences for various sectors,
including agriculture. As a fundamental pillar of
global food security, agriculture plays a vital role in
sustaining the growing human population.
However, climate change poses numerous direct
and indirect impacts on agricultural systems,
threatening food production and rural livelihoods.
This essay aims to provide a comprehensive and
detailed analysis of the effects of climate change on
agriculture, assessing the diverse consequences of
rising temperatures, changing precipitation
patterns, and increased frequency of extreme
weather events.

Body:
I. Rising temperatures and heat stress on crops

A.Increased evapotranspiration and water stress:
1. Elevated temperatures lead to intensified
evaporation rates, resulting in higher water
demands for crop growth.

2. Water stress reduces crop productivity and
exacerbates water scarcity issues in irrigation-
dependentregions.
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B. Decreased yield and nutritional quality of crops:
1. Heat stress negatively affects crop growth and
development, resulting in reduced yields.

2. Rising temperatures also impact the nutritional
quality of crops, leading to lower vitamin and
mineral content.

C. Shiftin suitable regions for cultivation:

1. As temperatures rise, some regions may become
unsuitable for traditional crops, requiring farmers to
shift their cultivation patterns.

2. The relocation of suitable regions may disrupt
established agricultural infrastructure and
practices.

D. Vulnerability to pests, diseases, and invasive
species:

1. Increased temperatures facilitate the intrusion
and expansion of pests, diseases, and invasive
species, harming crop health.

2. Crop vulnerability intensifies as changing climatic
conditions favor the population growth and
extended lifespan of pests.

Il. Changing precipitation patterns and water
availability

A. Erraticrainfall patterns and increased droughts:
1. Climate change leads to altered precipitation



patterns, causingirregular rainfall distribution.
2. Increased droughts and dry spells adversely
impact water availability forirrigation and livestock.

B. Floods and waterlogging:

1. Climate change intensifies the occurrence of
heavy rainfall events, leading to floods and
subsequent waterlogging.

2. Floods damage crops, erode topsoil, and increase
the risk of waterborne diseases.

C. Risk of water scarcity and competition for
resources:

1. Changing precipitation patterns and increased
evapotranspiration contribute to water scarcity.

2. Farmers face heightened competition for
dwindling water resources, exacerbating conflicts
over water allocation.

D. Reduced crop productivity and crop failures:

1. Inadequate water availability during critical crop
growth stages results in reduced productivity and
potential yield losses.

2. Extended droughts can lead to complete crop
failures, posing significant challenges to food
security.

Ill. Extreme weather events and their impact on
agriculture

A.Severe storms, hurricanes, and cyclones:

1. Climate change influences the frequency and
intensity of extreme weather events, including
storms, hurricanes, and cyclones.

2. These events cause physical damage to crops,
infrastructure, and soil erosion, leading to long-
term agricultural challenges.

B. Increased intensity of wildfires:

1. Rising temperatures and changing precipitation
patterns contribute to more frequent and severe
wildfires.

2. Wildfires destroy vegetation, affect grazing lands,
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and pose risks to livestock and wildlife habitats.

C. Loss of livestock, property, and infrastructure:

1. Extreme weather events put livestock at risk,
leading to significant economiclosses for farmers.
2. Destruction of agricultural infrastructure, such as
barns and storage facilities, further hinders
agricultural productivity.

D. Soil erosion, nutrient loss, and land degradation:
1. Intense rainfall events increase soil erosion,
resulting in nutrient losses and decreased soil
fertility.

2. Land degradation due to extreme weather events
reducesthe arable land available for agriculture.

IV. Impacts on livestock and fisheries

A. Heat stress and diseases in livestock:

1. Rising temperatures and increased heatwaves
expose livestock to heat stress, leading to reduced
productivity and potential mortality.

2. Heat stress makes livestock more susceptible to
diseases and infections.

B. Decreased availability and quality of forage:

1. Climate change affects forage availability,
impacting livestock feeding and compromising their
nutritional needs.

2. Reduction in forage quantity and quality may lead
toincreased feed costs and decreased breeding
success.

C. Ocean acidification and itsimpact on marine life:
1. Rising atmospheric carbon dioxide (CO2) levels
contribute to ocean acidification, harming marine
ecosystems.

2. Acidification affects the growth and survival of
shellfish and coral reefs, disrupting the balance of
marine food chains.

D. Declining fish stocks and economicimplications :
1. Climate change disrupts the distribution and
migration patterns of fish species, leading to
declining fish populations.
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2. Reduced fish stocks negatively impact fishing
communities, threatening their economic viability.

V. Economic, social, and geopolitical implications
A. Decreased income and livelihood security for
farmers:

1. Climate change-induced crop failures and
reduced livestock productivity result in decreased
income for farmers.

2. Impacted farmers face challenges in meeting
their livelihood needs, leading to increased
vulnerability and poverty.

B. Rising food prices, food insecurity, and
malnutrition:

1. Decreased agricultural productivity limits food
availability, leading to higher food prices and food
insecurity.

2. Food insecurity contributes to malnutrition,
particularly among low-income communities reliant
onagriculture.

C. Increased poverty, social unrest, and forced
migration:

1. Loss of income and livelihood opportunities in
agriculture can lead to poverty and social unrest.

2. Climate-induced agricultural challenges may
trigger forced migration, placing additional burdens
onalready strained regions.

D. Impacts on global trade, food import
dependency, and geopolitical dynamics:

1. Climate change disrupts global agricultural trade
patterns, leading to increased reliance on food
importsin affected regions.

2. Food import dependencies can result in
geopolitical tensions and vulnerability to
fluctuationsin global food prices.

Conclusion

The impacts of climate change on
agriculture are varied and multifaceted, requiring
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urgent measures for adaptation and mitigation. The
direct consequences of rising temperatures,
changing precipitation patterns, extreme weather
events, and subsequent effects on livestock and
fisheries present significant challenges to global
food security. The economic, social, and geopolitical
repercussions of these impacts highlight the urgent
need for sustainable agricultural practices and
adaptive strategies. By investing in research and
development, implementing climate-smart farming
techniques, and promoting policies that support
resilient agricultural systems, we can mitigate the
adverse effects of climate change on agriculture. Itis
essential to acknowledge the interconnectedness
between climate change adaptation, sustainable
development, and food security to ensure a
sustainable future for our planet and its inhabitants.
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It is a fact that climate change is a real and
present danger. This is also a fact that we are the
protagonists in the story of our lives. Let’s make it a
visual imagery exercise. Imagine climate change is
the elephant in the room and several blindfolded
people are trying to make a guess as to what itis. We
all know this story about perspectives and
visualising differently. However, none of the
different options or points of view will convert the
elephant into anything else. It will remain a huge,
massive elephant, larger than any human being.
Similarly, climate change has been denied,
advocated, understood and interpreted by
naysayers, scientists, media, experts and several
other communities in various ways while the
layman or a commoner doesn’t even have a clue
about what is climate change. Feel this urgency in
Barack Obama’s words, “We are the first generation
to feel the effects of climate change and the last
generation who can do something about it.” We are
the last generation who can make a difference, bring
change and repair the damage. It is our duty and
responsibility for our children and future
generations.

| have experienced the same with SDGs.
Often, when | meet new people, | use the
abbreviation to figure out how much they know
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about Sustainable development Goals (SDGs).
Mostly, it has been a shocking and surprising
experience to learn that even educated people
don’t know the full form of SDGs. When | tell them
the expanded form, their next question is, so what is
it about? And here we are, striving hard to achieve
these goals as a nation by 2030. Makes me wonder,
how attainable is this collective goal? Is it even
possible, given the present level of ignorance and
disinterest among people? Well, | know that most of
you reading this do believe in adhering to this
shared purpose and are fully aware as to how critical
it is to create awareness, educate people and make
itasuccessagainstall odds.

Mahatma Gandhi said, “Earth provides
enough to satisfy every man’s need, but not every
man’s greed.” We are misusing the natural
resources that are free gifts from Mother Nature for
all earthlings. There is no Planet B, haven’t we heard
this time and again. It clearly means that if we
continue exploiting, encroaching and polluting the
resources, we will have no other place to go, we will
end our civilisation with our own uncivilised
behaviour and selfish actions. Sustainability is the
key word in this crisis situation, this one word
mantra needs to be embraced, understood,
internalised and practised diligently. Even
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development, which is necessary for the growth and
progress of countries like ours, needs to be
sustainable. Hence, the Sustainable Development
Goals are mostimportantin today’s times.

If you are still wondering how practising the
sustainable development goals help in combating
climate change, let me explain briefly. In 2015, as
part of the 2030 Agenda for Sustainable
Development, these 17 SDGs were adopted by all
member countries of the United Nations (UN).
These goals provide a blueprint for peace and
prosperity for people and the planet and prosperity
for our present as well as future. The SDGs serve as
an urgent call for action for the developed and
developing countries in a collaborative global
partnership (SDG 17: Partnerships for the Goals) to
strengthen universal peace. All together, there are
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169 targets to be achieved and every country hosts
their own activities and events to take actions and
fulfilthese as per their priorities.

Eradicating poverty in all forms (SDG 1: No
Poverty) is the greatest global challenge and at the
same time a mandatory requirement for sustainable
development. This pledge ensures that no one is left
behind in this collective journey with shared goals.
With these ambitious goals, we can realise human
rights for all, achieve gender equality and empower
all women and girls (SDG 5: Gender Equality) to
balance the three pillars of sustainable
development: economic, social and environmental.
By following these goals we are making a pledge to
remove the hurdles in the path of people’s wellness,
happiness and overall socio economic betterment.
These goals also address the requirement to end
hunger, achieve food security, improved nutrition
and promote sustainable agriculture (SDG 2: Zero
Hunger), promote sustained, inclusive economic
growth, full and productive employment and
decent work for all (SDG 8: Decent Work & Economic
Growth) through sustainable production and
consumption (SDG 12: Responsible Consumption &
Production), conservation and sustainable use of
the oceans, seas and marine resources (SDG 14: Life
Below Water), protection, restoration and
promotion of sustainable use of terrestrial
ecosystems, sustainably manage forests, combat
desertification, halt and reverse land degradation
and halt biodiversity loss (SDG 15: Life on Land),
ensure access to affordable, reliable, sustainable
and clean renewable energy for all (SDG 7:
Affordable & Clean Energy), ensure healthy lives and
promote well-being for all at all ages (SDG 3: Good
Health & Well-Being), ensure inclusive and
equitable quality education and promote lifelong
learning opportunities for all (SDG 4: Quality
Education) to all, and along with these handle the
looming threat of climate change (SDG 13: Climate
Change) to the most vulnerable communities.



The severe disbalance in the need versus
greed syndrome is accelerating the climate crisis
into a series of disasters. Policy makers and decision
takers must be mindful that development needs to
be ecologically sustainable as well, not just
economically rewarding. By following these SDGs,
we are taking climate action and that is what is the
need of the hour. Waste management is climate
action. Your simple action of segregating waste into
dry, wet and e-waste reduces mixed garbage from
reaching the landfills which produces methane and
other greenhouse gases (GHGs). This way, when we
change our daily waste producing behaviour into a
waste free and sustainable lifestyle, it can help
tremendously to keep away the deadly impacts of
climate change on our health and environment.
Keep in mind, the entire purpose of these universal
transformational goals is to provide the basic rights
such as clean and safe drinking water and sanitation
for all (SDG 6: Clean Water & Sanitation), improved
hygiene, affordable, accessible and nutritious food
for all. To make cities and human settlements
inclusive, safe, disaster resilient with sustainable
transport (SDG 11: Sustainable Cities &
Communities), to build resilient infrastructure,
promote inclusive and sustainable industrialization,
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and promote innovation (SDG 9: Industry,
Innovation & Infrastructure), to reduce inequalities,
discrimination for women, migrants and refugees
within and among countries (SDG 10: Reduced
Inequalities). All these put together will ultimately
promote peaceful and inclusive societies for
sustainable development, provide access to justice
for all and build effective, accountable and inclusive
institutions at all levels (SDG 16: Peace, Justice &
Strong Institutions).

Time is running out and now we only have
about 7 years to realise this lofty goal. After reading
the above descriptions, you must be clear about
your role in combating climate change and why
embracing and practising these 17 SDGs is critical
and how your individual actions can contribute in
achieving these global goals for peace and
prosperity of people and our planet. Together let us
march forward on this journey with a mission to
save ourselves, give our children a healthy future
and get inspired by what Swami Vivekanand said,
“Arise! Awake! and stop not tillthe goal is reached.”
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Climate changeis a global phenomenon that
has far-reaching impacts on various aspects of our
environment, and one of the most affected regions
in India is the state of Maharashtra. The monsoon
season in Maharashtra plays a crucial role in the
state's agriculture, water resources, and overall
socio-economic well-being. In recent years, the
effects of climate change on the monsoon in
Maharashtra have become increasingly apparent,
posing significant challenges to the state's residents
anditseconomy.

The monsoon season is a lifeline for
Maharashtra, as it provides the majority of the
state's annual rainfall. The monsoon typically occurs
from June to September, bringing much-needed
moisture to the parched land and filling reservoirs
that supply water for drinking, irrigation, and
industrial use. However, climate change has
disrupted the traditional patterns of the monsoonin
the region, leading to several adverse
consequences.

One of the most noticeable impacts of
climate change on the monsoon in Maharashtra is
its unpredictability. Historically, farmers in the state
relied on the monsoon's regular arrival and
departure to plan their agricultural activities.
However, changing climate patterns have made it
increasingly challenging to predict when the

9% | STCIaRAT

Impact of climate change on
Maharashtra’s mansoon

Shubham Bagate ' {
Mob : 8698634506

monsoon will arrive and how much rainfall it will
bring. This uncertainty has led to difficulties in
scheduling planting and harvesting, affecting crop
yields and farmers' livelihoods.

Furthermore, climate change has been
linked to changes in the intensity and distribution of
rainfall during the monsoon season. While some
parts of Maharashtra may experience heavier
rainfall and even floods, other regions may suffer
from prolonged dry spells and droughts. These
extreme weather events have become more
frequent and severe, causing significant damage to
crops, infrastructure, and the overall economy.

Another concerning effect of climate change
on the monsoon in Maharashtra is the rise in
temperature. Higher temperatures can lead to
increased evaporation rates, causing water bodies
like reservoirs and rivers to dry up more quickly. This
can exacerbate water scarcity issues, especially in
urban areas where the demand for water is high.
The warming climate also affects the state's
ecosystems and biodiversity, leading to shifts in the
distribution of plant and animal species.

Climate change has also contributed to the
depletion of groundwater resources in
Maharashtra. Prolonged dry spells and reduced
recharge rates have led to the over-extraction of
groundwater for irrigation and domestic use. This



unsustainable practice has resulted in falling water
tables, salinization of soil, and reduced access to
clean drinking water for many communities.

In addition to the direct impacts on
agriculture and water resources, climate change has
broader implications for the socio-economic well-
being of Maharashtra's population. For instance,
changes in monsoon patterns can lead to food
shortages and price spikes, which can affect the
nutrition and food security of vulnerable
populations. The increased frequency of extreme
weather events also strains the state's disaster
response and management systems, leading to
higher economiclosses and human suffering.

The effects of climate change on the
monsoon in Maharashtra are not limited to the state
itself. The agricultural sector in Maharashtra is a
significant contributor to India's overall food
production, and disruptions in crop yields can have
ripple effects on the national food supply. Moreover,
the state's industrial and urban centers, including
Mumbai, Pune, and Nagpur, are highly vulnerable to
climate-related risks, such as flooding and water
scarcity, which can disrupt economic activities and
urban development.

Addressing the challenges posed by climate
change on the monsoon in Maharashtra requires a
multi-faceted approach. First and foremost, there is
a need for improved climate modeling and
forecasting to provide farmers and policymakers
with more accurate and timely information about
monsoon patterns. This can help in better planning
for agricultural activities and water resource
management.

Adaptive agriculture practices, such as crop
diversification and the use of drought-resistant crop
varieties, can also help farmers mitigate the impacts
of climate change. Promoting sustainable irrigation
practices and the efficient use of water resources is
crucial to reduce the strain on groundwater
reserves.

Investing in climate-resilient infrastructure,
including flood defenses and water storage
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facilities, is another essential component of climate
change adaptation in Maharashtra. Such
infrastructure can protect communities and
economic assets from the increasing risks of
extreme weather events.

Furthermore, public awareness and
education campaigns can play a crucial role in
building resilience to climate change. By informing
the public about the risks and impacts of climate
change, individuals and communities can take
proactive steps to adapt and reduce their carbon
footprint.

On a broader scale, national and
international efforts to mitigate climate change are
essential. Maharashtra, like other statesin India and
countries worldwide, must work towards reducing
greenhouse gas emissions and transitioning to
cleaner and more sustainable energy sources. This
can help slow down the rate of global warming and
lessen the severity of climate change impacts.

In conclusion, the effects of climate change
on the monsoon in Maharashtra are a pressing
concern with far-reaching consequences. The
unpredictability of the monsoon, changes in rainfall
patterns, rising temperatures, and groundwater
depletion are all challenges that the state must
address. A comprehensive approach that includes
improved forecasting, adaptive agriculture, resilient
infrastructure, public awareness, and global climate
action is necessary to mitigate the adverse effects of
climate change on the monsoon in Maharashtraand
safeguard the state's future. Maharashtra must
adapt and innovate to thrive in a changing climate
and protect the well-being of its residents.

Shubham bagate
MSC botany
Fergusson college, pune
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