Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
&3
NS

y
y

19?9 Ol Olpodd' pac 13 (55,9LiS gy

RN

“ st R Al o | oredo lie 5 (55,9l SV gaze 5 (2 Slge gl el 5 s g0 4 (g g ol DS
2 s Jolds ] oeitnopud SIS 5 St ammaian by 50 e ol glg g ol Sl s slodaly 5 D3l e
S o b i o] 45 ais Sjle oo Sl |y (63,5l Y game sl Lol 055 aigh a5 Cunl golasl ael e mujs 9 A,
&ls2 g T Slyis SUylas slaaaly et Olsie 4 Glgie |y (55,5l DY game adsi (1als g laclly, sk oloj g jlade 5o
T s Glaeslow anugt s S el Gyl sl o2 5 T St b 55,5LaS i 53 )55k ws, cul 5105 oL
4 Cnd (65,308 Slopinncns § pdsam| 2alS ity fog Lls cde 4 )55l glaasy 35 51 gloo yind cabs ol ppe o525
5 ol St s Gl AL ablis 6l 55588 (g5luniailys aiis ooliial BB (e 5 ©f Syt b baje Slylas
5 Gyl (3l jslate & olaan3S (B55el 4 (slofg azgi Wb ope (ol (3855 (1 5 Adlise J10)55 2 ()l Cosal I lse
5ol Dl b )55l (SisSr 0)ly0 5,98 Gojeel 5 (silwaiailss 3oy 5l Wil oo (65,3LaS gy 45 00,5 (T (s5lucad,l
2 2lsm g ol Olpmis Sl 5 pagie (o ) e ol 0005 48 (53900 b9y 0 & Wlie cpl 3 S Ll 1) 395 aibg olsa
s 2550 292 g Ol Dlrdi b (6585 50 (65)5liS g G e 5 Cansl 0 430 5 000y 0l b ()83l 555 5 ool
Gl a8 )8 )18

(SyslaS 35 ey G o6, ke (slalS slasls ( plse g o Dl s (o lgunds



Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
&3
NS

y
y

doddo

Olore 4o olsp g Ol ole i slaslag, gaumd 9 Do SVsb sla JlocSas wuad )b Sllug sbml cde a4 Slsn g ol Ol s
,ULasl . (Comoé & Siegrist, 2015; Collet, 2014) el 7 las drwgs Jl> )0 (sla,giS 10 Cu pio oaiSaags Julse 5 Jodes 51 SO
3159 55 g plo adsle b STy55 cdls ¢ I3 Blge 5 Jpame adg Glapias maias job a4 Slopludl 2l 5 Ol Sls 09,
Loyl 0k slagsl ) diwgy Sl 5 ey 0)5 (8 p)5 Ol b SIS cnliaws 18 56 cod ) alie Slge g 158 6l
ohles o hol ga090 (pl L alaily ;o .(Wheeler & Von Braun, 2013) sg aalss> Sglaie 500 56 4 56 5l a8 iz o ol
plo g g paiS (O3 Clle gy Gl ( Sisdas Bblie jo 5L (als g Lo iolidlcan] ans g0 yo wisls Las (Lobell et al )
338 pldlinng, (S5 5 Sz 2 Coiel (59) » st FHE b Wl e Dl nl 2l salys alS | adl a5 Y e
el Wil e alsp 5 ol Lalod oss oS Sed e iy Sloy wlsd 5 ol Sleis 850 0 Lol 1,5 (Brown & Funk, 2008)
o Lo 42 Ml daias 050 095 o0 Sacl 395 g 4y ol (pl 457005 ol (Suw S L (Ssde lag len 51 JbL g0 G olxl
o2 5,5 o oo 0 AT FRE el Wl oo a0 0S8 Sbeed i s Sl g Ws )5 B 5 Seke
5 s sl b VL sles  JlucKis wilen ylsn 5 ol Slis jallas plos Lolul il 25l olyan & 1) yoo 5 S yo g i

=

(Schmidhuber and  was .o 41,3 b ess ) e Cunl g ol Blge gl Olyoss ol oS all o 295 BB SIS sl ls K
(Lietal, 2015; Li & Geng, 2013; Alam et al., 2010; Thornton et o lde cocol 3 sgus OIS ol o ols 5 2155 poe Y gazs
(Alam et al., 2010) 55,5 oo 88 mhaw (ial3dl g Lad 6,80 F 5 iali8l ()l5,5las sl o cdl wdgs sauie iliél gal., 2009)
5 o &loz oy slyz Sl il 10 5 Sl sl )0 e Eose o 2lsp 5 ol Sld 4 (Sl Glsie 4 6,5l
Cawd 4z (ol 4 olse g ol &l s Jell oy aezxe (Thornton and Comberti., 2013) sl o arwg =)0 slo,5iS oliwg,
Sl Az 10 9 00,5 18,95 1 oled 5 Ol Ol Cute sloacs bl 5l a5 Col cwll il (ol lyls (6,85l a5 adly
ol b «s55lsS glaclld Gedai Glyie 4 65,0laS (i 5o ) 65l @lsr 5 ©f Sl e S (5 ) o] he
4 )85l a5 Ll 5l (Easterling, 2007) cosl 00,5 sy olsn 5 ol Ol Slosags a4 gwl j0 laloyw 7,5 5 (55,58
et g 2lgr g ol Ol Sl g e pdocamw! obj,l (Asseng et al., 2015) (s;,5laS sla Laa> g (5,laul s jslate
S$3,3LS gy a5 olsl I rizmen el aiBlo (55,8 St y0 ey (I b ()55l D5 i Caal Lo 4 (65,5l Slse
G gyt 4 el (2l 5 O Sli b 6,55k slasig, 5 Sl e b (bl g ol psleS BBl bl cn Faes 3l (S

Ll 00 4.._‘>L>).1 ‘_g)b‘)Lw 5o CJ})J

2192 9 9T Ol i pggdo

Cenjlazs (69, p lesl Sllad SISTL 92 Slnss Jol> oS loy Job j0 19a 5 O )0 1ss s 10 4y len g Ol Ol s
oS JaB 5l alep g O slapiaaw Shs 0 bl e a4 olse g ol Oless Koo o)le 4 ((IPCC, 2001) o ls o,Lal cel



Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
N3

y
y

WY

\

Y{

G 35 poye (Shipme Cual om0 5 983 il |y omb lie SokeS 5 g Wlgiise 45 0yl 0)LBl (Bl 5 Syl 4z 5o
b g pebians Hob a0 a5 9a g Ol o ;s 3905 cy ya5 39500l 1) ooy (ol g5 oo izen (Reddy. 2015) 0,138 sl » ke
(UNFCCC, ail alisdo LB (L5 slale; b uld o Lo 5 o] b 5 sntiools o Ll sloculled &) paioce i
Jesd 5l 2l 5 ol oole ud glaolagsy Sl g Slads 1o Slyd 5 )k 5 )l 4250 bt )0 i lse 5 T i .2008)
2 sz bulid bugie pois ol 5 Ol s 1 jslaie (ol pls #(Sejian, 2015) ool L 5 JloSlis 05 (gl 90 oty
ole gloosgame Izl 4 arll sloosls by o msls uSilie oy OS] ) waldl ks b el ol sanl b olKe S,
Sl diws 90 50 s 5 O Sl Gloasly (OTAP gy i) 955 o0 4 s 0 &) > 12 & (b G 0d 5
&S ol glep g Ol Sl 5l b b sl s Gled it slacaw] bl o ganaib BB pbiae il 5 eabies
Y (oolig sl eNages (2b)d Slaplsh (JloSis aiadgo J1,8 0045 9550 09,5 Cuny )0 1) (680 Sl (grmb 0]
Gblio 4y 3late sl lon Gl (20l doSKiz (5jemotsT dsn (ol 0,8 (npmd ol plie Gials Ly yo ol mas (el
H 53 58 ek V5l Gh e 5 S Geizen VAR L @lllae) st s lacal aloz 510 yzlis 5 bV i 05
el o ¥ sl By b la o 51 s 5 45 5T (ool oz 5 ol Jo o (o 55 (s 3L
5 2 Olesd (5o o e lawgs a5 oo oy @S VAT (gaal 5 agillale) wiloo (290 5 O Sl poe slasaly 500
slaglmn wais 5l o sl Oile 6555l lse 5 Ol Slss CBlae (n pere 45 Sl Gl 5l S s B olse
st w0t i o 4y g Sloglls Sy 5 ] & s Sl alS W i slahe i 5 s oel
5Bl (55,9LES 2 mgat oS 55 g o8l 3ol 5 gam sloossyy dalllae o el |y (oodldl il s IS
OhlSen 5 6,30 lally; j5els (e g jlaie 50 yds (o)l i DT A3 2 WAl (Grizmen (ITA: () Ken 5 Lielowl) &5 5,158

(IPCC, sy b slsp 5 of St Sk cloasly onipte Olsis & Olsies |y ©3y0leS SV same oy Lials 5 (VYAY
2001)

G309 p oled 9 Ol Ol s Ol 51

9 ub.qsL_J J._Abga )‘)3 )..JUMS ‘) ‘Sx.u..lo C)LAA 9 ‘5))9[—&45 UYM 9 @‘J.C b‘s.n J.Ja.: ‘6“’*’-"-“ 6LQL)"’5) Lel (5"3’“ 9 u] U‘H
(Saha & Barmon, 2015; Krishnamurthy et <l ciS Jasroon ) tal s 50y Joli ols g ol Ol s pubiinn sloosly
O bl oww, (el g g0l cdale jo o8l anas! fp SaanSTgs cdale molidl (ol > as e ioliél Jlis ek 4 .al., 2012)
g A g 5 (S wwST 60 38l b g (Asseng et al., 2015) cosldS walys siie 156 (55,0l SV pame dlgs 5 Ao ()
95 35 b ol 3l g 95d e s alsr 5 Ol olym 5 ole)S Slo i laisy s ded (Bl slasSIl o i 4 e 9>
ael o guer g oy )0 i Jolidh eukitane o Sl Cyaionen (Brown et al., 2015) o138 oo b b wlio 5 olalS s,
(Saha & Barmon, 2015; Krishnamurthy et al., sjL. Sl ]y 655liaS oY gamme (gl Lolis 35 a5 s a5 Canl gladl

.2012)
S il spais g plinels bylos b o Gl ply wsdse et alsp 5 ol Lawgie Lyl yd lagi ol 990 b Jpame o Shas
3,5 dplet s Jamass 8, Sles Lo I Zlol g (Jlw iz (la) 0 o5mgan s ol fad lawgie Lol o b ST 6l ls
50 s 3l 5l 65l 50 sl 00,5 s s 2ls g ol Ol s Jeadl o gesme Ll op! ,o (Moriondo et al., 2010)

(LaTrobe, 2002) "cutls salys (53,585 (i o otz M T lgs 5 O Slisis 5 s 5 O eSiln b agie Ll



Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
N3

y
y

WY

\

N game (6900 Nl oo oais] Jlo 0+ Job ,0 (gaad g ol 5 ol sla i deo ioli8l was o lis b s i
ooyl o9 5e el 5 ST oyl st €55 52 lsp 5 0T Sl pian m0 alS |y laz 3ol 31 (6 loms )5 53,5155
olidss . (Smith et al., 2013) ass 8 56 cov 1) bapyT ()90 e 5 <dS lapiam £33 ol 0> b wlgs oo 5 8,105 o 50
a3 o 20 (65,0l SV gams adgi 003l S g pdols 2ol L gl 5 ol Slis ans o lis ¢ Slez gmhaw 55 s bl
lapls 5 s lows o, slacale g Ol 1 (613551 5,k 5l izen Llgp g Ol Ol s uizen (Krishnamurthy et al., 2012)
Sialil el oy Jloiml a4y slen g o lais odle 4y (Houghton, 2005) s,138 .55 S1aé lge el 5 55,5LaS (59, 2 W3 oo
Howden et al., ) s 13 150 con 1) (55,0laS Wl oo 45 wil oo 39290 ol 2alS Llen 5 ol Sl s o iy delawl
Bl walgs ol az 0 SG VY Jlo B lga slos ws oo lid Sldllas & 5 aSSLi> (2007; Yazdanpanah et al., 2015
5 2lsp g ol Slss (S ol 4 ol ul ¢(Simelton et al., 2009) o salys s Lol Of 4 5l gawo,0 Vo=F iolidl el g
o Sli 0yl olped 4 1) LI3E Slge SgreS las A s g ool 2l | (65,5l S game aldsi liee o] b L o L]
9 @‘J.C M‘ » LS‘OJ"S ).J‘ “j‘d& 0‘9.0 u.o....B ‘JVJ‘JS‘ L o‘)o.(b 9 ools )‘).9 J..Q;LJ Sl ‘) |J.a.9 .la.ws.: om] Cawd J.AT).) Sl L)XM
5 ol Ol Sl Sete 5l (S e oo atiS aSSli> .(Krishnamurthy et al., 2012) ol aisls bl joleo ) ol slas al
&b (Morton, 2007) 35,5 o 5 "Los 3" L " ctiene ol5,0leS 4 dang Sl 0 slo,eiS 5 boes 5 aelsr p Sk lon
Caslo Mlﬁ} )*-’L @b.c M‘ » ‘UL.: 9 LS)L))“’J‘QJ “5...»)......:;) WJJLS (OH09 O9>g0 )LQ} )| ‘51‘9.5 9 u—l g_A‘J.»..\J.J ‘93L9 L}"’)‘)f
e olae Caad 04, 0 sl (oole Gl o .8 F wales (13 olie Slades LS o Ol i (B 5o Bble 0 588
555 Jemiliy 53 s Sair G2alS WLos Sy Gl b g Vo0 Jlo 5l am b8 Yo0e Jlo b Loy Lo liél b oo
@lsp 5 Ol Slesd wnl Gl ar gl as U bowd 55500 JUAl 5 s iy anwsl Sl )0 lajsdS o 65 )slaS
il oly mals Tl ams 00,5 o 138 5 ST slais lew 5 o0 SLad il b sla sl dulyd i el Yl

OTAR (55,5LaS slez &)l59) 93,5 (o0 oo 9 S o 9 588 (i (i3l a2t 50 9 1 (59,08 ol Sl alox sl (65,5LaS 05

o2 9 Of Ol i 4y Fwly 15,5 5w

Semenza et al., 2008; Gbetibouo, ) wiius 7 ke olse 5 ol Glasags 4 (Sl Glaie 4 6,55k slagyl il gols> don 4o

S GBI a5 G iul38l b pbe 2alS (ol D5 g cl s Jl> 0 le 5 Of a5 oll5l.(2009; Houghton, 2005
s an Vb Jlo U gl el rals laal a5 el ailsly moasls jlews 9 (Hassan & Nhemachena, 2008) s winly> pilo;
s L 50 Glgr g ST L 6,55 lusl (gl g i algs 5p 5 508 ol 5 il a0 50 B < 0905 (e eyley o ol ool
g Hly diid Olyesd cpl 4 oS5l 4 wfoLJ Gy ol 28 a5 88 oo ,9iS (6l 0 0hg 4 Eadge (pl D9y Al (69,0
ali e el 00l 35 peie olep g Ol Slas EalS 5 Jeall o dnsl> axg5 a5 4365 les ol o «(Hepburn & Stern, 2008) <ol
ST )85k g rals bl 15 g oals S8 I jomms ;0 Wb g ol g o3l e 0 55 lsa 9 O Sl b 6,550
(_gl_apw 0900 uLo..Ja.u u‘g...c L ‘_;)lf)t.u (FlSCher et al., 2005) S| JoLu)‘ o o..\.u—‘ AM9.' ‘SLQ:)M lJ A L ‘9."!5 9 u] )...uu
&,e & ((Wheeler et al., 2013) ol oo cay ya3 Ul 5590 b oo samlie olgn g ol Ol 4y gl jo ool ; - Sl
L bye locesd 5l pad oo, b g (Jloiol gloccw] Joass caz bo)lislo g b (bs) doan] 3 50 ois 4 6550 S0
Lo ol Sleladl 5l slacgame gl2] g (6 S paeead 2l 8 ¢l sl «Smit and Pilifosova, 2003) s ls o Lal slsa 5 T &lyis
W 4 asSli> 13 (Nelson et al., 2007) 54 oo aiiS (5,5 5w o0l ;o b g yol> b )0 00l e Sl s b ablie s\l



Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
N3

y
y

WY

\

Olse an il (65,0 )3l 2 35 58 Cute Dl ST AigS 50 Sl (5550 e 5 5555LES p lsm 5 T Dld ite DI el gl
i 305 459550 algi e s B job &) e dilisee glgil Ul 5 e 5e b o ke 53 SzgS b ks Jlie
3 2les g ol ol 85U comd (65,5l wiaaw So a5 Slyee (Asseng et al., 2015) was malS 1) oles 5 o &l s
Gl o a3l Slsa 5 ol Oldd ) Gl o Lol ailge Ky lsie 4 6, 5le 5y (Kies o] 6,5l byl 4 0, o
5 tloiz] amecy; Lo o] Gk 5l s ol (Ko o3l lagiil il 4 6,550 45 Cusibga Ll «(Ghetibouo, 2009)
G pdmcal ol lp sl 5 o Ol b 55,5l isu 40 6,85k (ol plo (Iglesias et al., 2011) wigd co (e (solaidl
el il (o9 Lo cle 4 ()5 5lo (gloaty 35 51 (glod S ol sl ope (23 5 T Dl (glaCunslw dngi g 5T
o=l 5o (Smit & Skinner, 2002) o5y, o HLS as c lgp g ol Dl b o o Ol las 4 Cas (65,0liS slopian (5 3]
Loalo js 5 Loyl dacdled ooy 32,k 51 6,5k (Ul )5p5leS” ol 5 lsm g o i sla il L allis (sl ol
(Brown et al., 2015) a_ws pals |y sleo g ol Ol s s OS5I a5l cavs 4 ouls Spo b ox8ly Slasags 4 ol 4o
5 et b 50 len g of Ll b agalge 50 b1 Uileel el el g ol jo a8 Claal 4 olitws 1o l3,5LeS & Wil o (6,5 5k
(Kandlikar & o8 oS J 5 Lo JlwcSis aile wad glsp s ol Luld don s o 935 alam 5l esoladl 5 olozal Ll

.Risbey, 2000)

S 3lw yo gy W

oz e b 3blis 5l (B 50 5 wS 00 o)ly 2f wlis 5 2y Glaime; 4 @ pdlplnr Gl (Gl 5 T Sl g s
‘_g)lf)'L..) 9 Qu\.ﬂ" )LZS 6‘f. 6"5 uuﬁ)la as cde u,»‘ A drwgd JL> ) 6Lb)9£5 ) olals u.>| | o|).o.a: L;'L.\.{: e|5.o ..\J}.’ ‘_g|).3 lezn
SIS laslE Ll 2alS Cax o55laS slocudld 4o o J3U (Fischer et al., 2005) s5d oo (olu (6 iy Sad b ws)ls
L 5,55 aadsy o5 ,5LaS a5 Ll 5. (Fleming and Vanclay, 2001) g salss (5,900 60l s Jb= 50 slsp g oI b 6,550 4
aiplezs olead 4 ol5,5lis” Jenl b ai)ls awg ol )0 ot (385 g (Arbuckle et al., 2013) B0 e w1y 2lsr g ol Ol s
Slee ) gy Sleds 4 ow yiws (Gwimbi, 2009; Deressa et al., 2009) (slos S lallas aiily 3390 aisl)d pl jo cailss
@er 0lislaS (ytws ;3 SMBl mlie 5l 6)kem Gloe 5l 15 ailod el ()555laS Lawg (651 5le Suise )3 e Jolse 5l (S
a5 05 dgzy andyd cnl wiaiiae (VAA0) (ygysd o Ll ool (30 moeal Sl 5 328 sl 9550 npine $55L8S
axlos 59 s lge g wax Sledbl L o5 )5les aS iz o jls was slag,sbd 5y b cude alaly mugy Sleds 4 ow s
(Fosu-Mensah et al., 2012) o aals> 5,55 sla gl pwl slpt Jlosa! (ial38l el (65,5l Sledlol 4y s pws 9 g o0
ao oo Gl 1) 655l i pdy S (IS sk 4 ((Bj50l slaolS S 10 jehm g (g oyslie el Wiine 55 (Ve 0 V) (yguanole
G5l Syt )0 cae G olsp g Ol Dl oy K], g, 05lie a1l wams o lis g9 Wlii>s . (Maddison, 2007)
o dlgd (6Bl g md o Ol5glaS Lhigel Sgupe 45 dwoyce L A cwbw sladely bl Sile 4 ansl atsls
5 Comsjlaome dop g Ol @ a5 ug5 Sleas jo (5l Ao s ciniiae (Vo + Q) o), Ke2 § (ygtkoss ( uizmen .(Maddison, 2007)
9,y (Simelton et al., 2009) cwl sble > pn 50 55k GudS opnl) G wS o0 S5 55l (65,0laS apimaw 50
aiey ol o 1y 093 akiby e 5 ol Slieii b 6,5k 5 (2alS (SisSz o)Ly 0lsysleS Giisel 5 s3loimlen Bk 5l s5,5laS
solal (63,9l (slaogis (o yis 9590 50 g0l &LIL T, ol,0laS ug 5 wleas .(Onyeme & lwuchukwu, 2013) o S salgs L
Sedyb 5 looslol cgsluaiailys Goyb 5l Grizmen (65,5lS @ Wigdioe i yslid Spdy e alidl el a0 5 oS
Szl s 6,55k Jols Sloas nl a8 555k 4 anled S plsn 5 O Slpis b allie bl o (BT @ Wil e 5 p5leS” (550
&lp ol,eliS s5leassilss .(Ssingh and Grover, 2013) ol o (olsp 5 ol Olpss aie SIS 56,85l cam Jloim! Slaladl



Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
&3
NS

y
y

3ol 4 lodag axi Bl pre (ol GRS sl 5 ablise 410,55 (ol Sl Sl lsm 5 O Dl i jlas calises IS L abli
@ Col 255 g Jee (55lwaiaslys (Ssingh and Grover, 2013) oo ,5 LT (gjlwcud b g (s pdocilan] jioli8l jelite & olaas
z9y (IPCC, 2014) ol poss 4y (iSTy cga oplojl b dsala 00,8 SO (sl (wyiws )0 mle Custi 5 g8 bl 0,0 YU jslate
MOE ) wles oS alg 5 ol Slyeis D31 (alS” 30 (5,588 Wlgi oo (sogas S2j90] 5 SleMbl laasliyy yo o5 )Lie b (g5 5L
5 ol Slid ) bgyse Blawe 3500 50 SIS 6155, 5 5T sbml Jolis s 5 oS Live alos 5l e ulul ol 2 (FRN, 2003
4 Sy 55 Jlaind den 03,708 ES L 4 5945 13ble 5 @als pdycaml B Gl o (s pdillan] glacud b sl dsa
(Pandey, 2006) _ls» 5 T &l pess Sl L 6,55k 5 el LU gz colin oz la 3 yinS 5 oll s ls 5 T i Iilas

ol 00 C).Ia.a “}Q}g] u‘HL'LS))jLA-MS Ls)lf)l.w B G‘ﬁ)" L.S‘)" L_S.Aa.lswﬁ.u)l.e‘?

(2l 5 ol Slids Co e jo waz glacid b o5l s 4 (sl g GBS 35elil 5 Gojsel <)
9y slaglesle jo g sl co pae axly g5laslel, -Y

5 65 slagby, cn e 9 50 b sl jlal -F

(Ozor and Nnaji, 2011) Is2 5 T lysis Jiloe 550 50 areaddle laglojles ylo 5 gs slaplojlo as 5,555k Sgege -

e b el S 5 6,5k Sis%a 5,50 5 olsliS Liisel ez chol olaiced 51 63,sliS gy O, a5 bl |

‘|9_4b 9 u] ].M.Ju J.LC Jisle @‘9.@ 9 g_j U‘M L Jaj.:,a JjL.M.A o)lg)d QL] (5‘4.91.7- k_A..s.S)b u,u.J‘JB‘ L )L.: ‘d.z.u.) B | (5“9'“ 9 g_j
a5k gl o b e Wb lep g O Sl 5550 40 LT Lidls Lobl 90,15 3429 6,55 lailwl g ol @l Sl
2 3575e shes 5 )55l Sl ol 2 55laS s paie b (LS isel sli )8 elie sl ay dns
.(Ogunbameru et al., 2013) s l> 59>9 als

Sl g ansgs Jl 0 slay5aS ke coiel o wilise phh 5, G SIS G fee Sl S Olse @ s s ol Sl
G39lES B pgad 4 (Sl (Sj leacir (eled a5 39,5 e el g 35l e Sl ]y Gloz 5o A I 3l il el
el 0051 5l 65,588 i 1y Sjles i w3 Gl o a8 glse s T Sl 5l 56 slaenyy alex 5l os S St
Sl 5 ol Sledi 4 (Sl plsie 4 )5l 9508 0)L31 JLE 5 0,5 5 (Fojlese (JloSiS emen laonsdy & lise
e 4 5l a8l oo dnngi I )0 slo)5iS alivs) 5 (oos &elsz oy a aelez Sl 53 5 ez sl )0 pre E505e
@ls2 5 ol ol drngi rizan 5 2lsp 5 Ol Slis SlST g b pdyea b)) «65,0liS Gl i 5 (55l (e
e Gayb 31 )5l (@l olslsS el Sl wiyls enge 1y )8k aiely 5 sleS a5 LT Il 69,0 654l
s ymals 1y Slee g ol Ol s saie OlETE el Caws 4y 00l Syo b (a8l Slavags 4wl (o laasle s g ooy 13 dacJlad
SaS s g T Dlpis b ablie gl po GUT 4 wilgs o o5,5laS (3locad sl g gilwoslel giluniallss Boyb Sl s s
S adbice olsp g ol Ol e OIS 6,85l ca I Slladl gl 2l g 5,55k ol Sleas cpl a5 (5 55b 4 cyles
@b 1y lyslaS Wilgs oo g 009 (55198 B pdy poenal Julo g 320 (sl )550liS” SOl auie (o vt (55,9LaS gy el
Mz e 2l 59 sl oe bas,old S pdy e (il cel 4l )0 g oS oolel (63,5LiS slaogad e 990 45 Bl
&3l (2l 5 ol Sleds Copae y3 waz lacd b 050 Coss 4 li s QLS iselil 5 Soisel s e akebs



\4

Ol b @lio 5 (55,9WiS 90l 9 E2955 Poke (o 8,58 Cymonind
oolBl Oyt byl )3 5 o g raab> 2bio (5559 WS (650l pd g5 s Mo
3y 2RES1S Y FA0 loy LI g 0

.
&3
NS

y
y

95 slaglosle a3 5,95 3L Sonte 9 46 B3l Slobs, Crre 3590 40 bas sty JLasl qmg s sbplesle ;5 s ksl cu e uxl

aiboo lp g of Dlpis Pl 950 50 wieddle slaglojlo plo 5

&Llw

anlllas oan] couddl 0,98 ;0 (55,9l oBauo 5l a8l Wl s e (goagy (VYA) T oot ol GBpaS ) (helowl )

YO- 0V oo FY oo .V Jlo ‘5'4.\_79:: S ydalip g Ll s s (g5, Ll > Ql.'&....a‘ (89590

DYV-0FY ao AFAY 8lspe— 50,05 ¥ o,lods YV als (55,5LaS mlio 5 psle) S5

Ipo 5 o1 s o 25 sibs

N ojleds Fe 0,90 39> dolilad o Jlo lojle Boa> olas g lao,aly o L,;LQL; r2lem g o Ol (VYA oo pllloe F

MY VY s

sae A oylad AYAF sl e S (el p ST L) dasme o pie g siaebp 5o wuldl 28 (VYAP) 0 g iz O

AVE-\YF

b_u).u.s‘ u»)ai 30 ey J8 .u_i\;xb Sl p 61\5.‘3 5 g] Ol s ).,.;L, (YA (65,5les oo )lyg F

<http://frw.kr.ir/index.php?option=com_content&view=article&id=417%3A1389-02-15-05-23-35&catid=24%3A1387-11-

06-05-59-47&lang=fa>.

7.
8.

9.

10.
11.

12.
13.

14.

15.

16.

17.

18.

Al, W., ORKING, G., & CLIMA, O. (2008). Climate change and food security: a framework document.

Alam, M. M., Siwar, C., Molla, R. 1., & Talib, B. (2010). Socioeconomic impacts of climatic change on paddy
cultivation: an empirical investigation in Malaysia. Journal of Knowledge Globalization, 3(2), 71-84.

Arbuckle Jr, J. G., Morton, L. W., & Hobbs, J. (2013). Farmer beliefs and concerns about climate change and attitudes
toward adaptation and mitigation: Evidence from lowa. Climatic Change, 118(3-4), 551-563.

Asseng, S., Y. Z., E, Wang & Zhang, L. 2015. Crop modeling for climate change impact and adaptation .Brown, M. E.,
& Funk, C. C. (2008). Food security under climate change. NASA Publications. Paper 131.

Brown, P. R., Hochman, Z., Bridle, K. L., & Huth, N. I. 2015. Participatory approaches to address climate change:
perceived issues affecting the ability of South East Queensland graziers to adapt to future climates. Agriculture and
Human Values, 1-15.

Chen, J., Huang, P., McCarl, B.A., & Shiva, L. (2014). Climate Change, Society, and Agriculture: An Economic and
Policy Perspective. Encyclopedia of Agriculture and Food Systems, Pages 294-306.

Collet., J. (2014). Climate Change and Australian Food Security. Global Food and Water Crises Research Programme.
Available at: <http://www.futuredirections.org.au/publication/climate-change-and-australian-food-security>.

Comoé, H., & Siegrist, M. (2015). Relevant drivers of farmers’ decision behavior regarding their adaptation to climate
change: a case study of two regions in Cote d’Ivoire. Mitigation and Adaptation Strategies for Global Change, 20(2),
179-199.

Deressa, T. T., Hassan, R. M., Ringler, C., Alemu, T., & Yesuf, M. (2009). Determinants of farmers’ choice of
adaptation methods to climate change in the Nile Basin of Ethiopia. Global environmental change, 19(2), 248-255.
Easterling, W. E. (2007). From the Cover: Climate Change and Food Security Special Feature: Climate change and the
adequacy of food and timber in the 21st century. Proceedings of the National Academy of Sciences of the United States
of America, 104(50), 19679.

Fischer, G., Shah, M., Tubiello, F. N., & Van Velhuizen, H. (2005). Socio-economic and climate change impacts on
agriculture: an integrated assessment, 1990-2080. Philosophical Transactions of the Royal Society B: Biological
Sciences, 360(1463), 2067-2083.

Fosu-Mensah, B. Y., Vlek, P. L., & MacCarthy, D. S. (2012). Farmers’ perception and adaptation to climate change: a
case study of Sekyedumase district in Ghana. Environment, Development and Sustainability, 14(4), 495-505.



%3ehttp:/frw.kr.ir/index.php?option=com_content&view=article&id=417%3A1389-02-15-05-23-35&catid=24%3A1387-11-06-05-59-47&lang=fa
%3ehttp:/frw.kr.ir/index.php?option=com_content&view=article&id=417%3A1389-02-15-05-23-35&catid=24%3A1387-11-06-05-59-47&lang=fa
http://www.futuredirections.org.au/publication/climate-change-and-australian-food-security%3c
http://www.futuredirections.org.au/publication/climate-change-and-australian-food-security%3c

Ol b gale 5 (85)5WiS 3900 9 Za957 ok (o 8,55 Cymomiin
(ol ol i Ty gl 53 Gy § b 9 (st Balio 15559l (5wl ) g ol Mo

.
N3

WY

=

A 31yt 0lRu5313 V140 oloylT T g 0 o

19. Gbetibouo, G. A. (2009). Understanding farmers' perceptions and adaptations to climate change and variability: The
case of the Limpopo Basin, South Africa. Intl Food Policy Res Inst.

20. Gwimbi, P. (2009). Cotton farmers’ vulnerability to climate change in Gokwe District (Zimbabwe): impact and
influencing factors. JAMBA: Journal of Disaster Risk Studies, 2(2), 81-92.

21. Hassan, R., & Nhemachena, C. (2008). Determinants of African farmers’ strategies for adapting to climate change:
Multinomial choice analysis. African Journal of Agricultural and Resource Economics, 2(1), 83-104.

22. Hepburn, C., & Stern, N. (2008). A new global deal on climate change. Oxford Review of Economic Policy, 24(2),
259-279.

23. Houghton, J. (2005). Global warming. Rep. Prog. Phys. 68 2005 1343-1403

24. Howden, S. M., Soussana, J.-F., Tubiello, F. N., Chhetri, N., Dunlop, M., & Meinke, H. 2007. Adapting agriculture to
climate change. Proceedings of the National Academy of Sciences, 104, 19691-19696.

25. 1LO. 2007. Chapter 4. Employment by sector. In Key indicators of the labour market (KILM), 5th edition. Available at:
< http://www.ilo.org/public/english/employment/strat/kilm/download/kilm04.pdf>.

26. IPCC (2001). Climate change 2001: the scientific basis. Contribution of working group I to the third assessment report
of the intergovernmental panel on climate change. Cambridge University Press, pp: 881

27. IPCC. (2014). Climate Change 2014—-Impacts, Adaptation and Vulnerability: Regional Aspects. Cambridge University
Press.

28. Kandlikar, M., & Risbey, J. (2000). Agricultural impacts of climate change: if adaptation is the answer, what is the
question?. Climatic change, 45(3), 529-539.

29. Krishnamurthy. P. K., & Lewis, K., & Choularton, R. J. (2012). Climate impacts onfood security and nutrition. A

30. La Trobe, S. 2002. Climate change and poverty. Tearfund, Articulo de discusion.

31. LI, R. L., & Geng, S. (2013). Impacts of climate change on agriculture and adaptive strategies in China. Journal of
Integrative Agriculture, 12(8), 1402-1408.

32. Li, S., An, P, Pan, Z., Wang, F., Li, X., & Liu, Y. (2015). Farmers' initiative on adaptation to climate change in the
Northern Agro-pastoral Ecotone. International Journal of Disaster Risk Reduction, 12, 278-284.

33. Maddison, D. 2007. The perception of and adaptation to climate change in Africa. World Bank Policy Research
Working Paper, (4308).

34. Ministry of Environment of the Federal Republic of Nigeri. (2003). Nigeria’s First National Communication under the
United Nations Framework Convention on climate change. Abuja, Nigeria.

35. Moriondo, M., Bindi, M., Kundzewicz, Z. W., Szwed, M., Chorynski, A., Matczak, P., ... & Wreford, A. (2010).
Impact and adaptation opportunities for European agriculture in response to climatic change and variability. Mitigation
and Adaptation Strategies for Global Change, 15(7), 657-679.

36. Morton, J. F. (2007). The impact of climate change on smallholder and subsistence agriculture. Proceedings of the
national academy of sciences, 104(50), 19680-19685.

37. Nelson, D. R., Adger, W. N., & Brown, K. (2007). Adaptation to environmental change: contributions of a resilience
framework. Annual review of Environment and Resources, 32(1), 395.

38. Nelson, G. C., Rosegrant, M. W., Koo, J., Robertson, R., Sulser, T., Zhu, T., ... & Magalhaes, M. (2009). Climate
change: Impact on agriculture and costs of adaptation (Vol. 21). Intl Food Policy Res Inst.

39. Ogunbameru, B. O., Mustapha, S. B., & Idrisa, Y. L. (2013). Capacity building for climate change Adaptation: modules
for agricultural extension curriculum Development. Russian Journal of Agricultural and Socio-Economic Sciences,
14(2).

40. Onyeme, N. F., & Iwuchukwu, J. C. (2012). Responsiveness of Extension Workers to Climate Change in Anambra
State, Nigeria. Journal of Agricultural Extension, 16(1), 88-102.1glesias, A., Mougou, R., Moneo, M., & Quiroga, S.
(2011). Towards adaptation of agriculture to climate change in the Mediterranean. Regional Environmental Change,
11(1), 159-166.

41. Pandey N (2006). Societal Adaptation to Abrupt Climate Change and Monsoon Variability: Implications for
Sustainable Livelihoods of Rural Communities. Winrock International-India.

42. Reddy, P. P. (2015). Climate Resilient Agriculture for Ensuring Food Security. Springer.

43. review of existing knowledge. Available at: <https://www.wfp.org/content/climate-impacts-food-security-and-
nutrition-review-existing-knowledge>.

44. Saha, S. K., & Barmon, S. (2015). Natural Causes: Climate Change Implications, Resource Management and Food
Security. In Food Security and Risk Reduction in Bangladesh (pp. 39-52). Springer Japan.

45. Schmidhuber, J., & Tubiello, F. N. (2007). Global food security under climate change. Proceedings of the National

Academy of Sciences, 104(50), 19703-19708.


http://www.ilo.org/public/english/employment/strat/kilm/download/kilm04.pdf
https://www.wfp.org/content/climate-impacts-food-security-and-nutrition-review-existing-knowledge
https://www.wfp.org/content/climate-impacts-food-security-and-nutrition-review-existing-knowledge

Ol b gale 5 (85)5WiS 3900 9 Za957 ok (o 8,55 Cymomiin
(ol ol i Ty gl 53 Gy § b 9 (st Balio 15559l (5wl ) g ol Mo
s o131 ¥R0 ola gL T 50

.
&3
NS

y
y

46.

47,

48.

49.

50.

51.

52.

53.

54.
55.

Sejian, V., Samal, L., Haque, N., Bagath, M., Hyder, I., Maurya, V. P., & Lal, R. (2015). Overview on Adaptation,
Mitigation and Amelioration Strategies to Improve Livestock Production under the Changing Climatic Scenario. In
Climate Change Impact on Livestock: Adaptation and Mitigation (pp. 359-397). Springer India.

Semenza, J. C., Hall, D. E., Wilson, D. J., Bontempo, B. D., Sailor, D. J., & George, L. A. (2008). Public perception of
climate change: voluntary mitigation and barriers to behavior change. American journal of preventive medicine, 35(5),
479-487.

Singh, 1., & Grover, J. (2014). Role of extension agencies in climate change related adaptation strategies. International
Journal of Farm Sciences, 3(1), 144-155.

Smit, B., & Skinner, M. W. 2002. Adaptation options in agriculture to climate change: a typology. Mitigation and
adaptation strategies for global change, 7(1), 85-114.

Smith, W. N., Grant, B. B., Desjardins, R. L., Kroebel, R., Li, C., Qian, B., ... & Drury, C. F. (2013). Assessing the
effects of climate change on crop production and GHG emissions in Canada. Agriculture, ecosystems & environment,
179, 139-150.

Thornton, P. K., Van de Steeg, J., Notenbaert, A., & Herrero, M. (2009). The impacts of climate change on livestock
and livestock systems in developing countries: A review of what we know and what we need to know. Agricultural
Systems, 101(3), 113-127.

Thornton, T F. & Comberti, C., (2013). Synergies and trade-offs between adaptation, mitigation and development.
Climatic Change, 1-14.

Wheeler, S., Zuo, A., & Bjornlund, H. (2013). Farmers’ climate change beliefs and adaptation strategies for a water
scarce future in Australia. Global Environmental Change, 23(2), 537-547.

Wheeler, T., & Von Braun, J. (2013). Climate change impacts on global food security. Science, 341(6145), 508-513.
Yazdanpanah, M., Forouzani, M & Zobeidi, T. (2015). A typology of Iranian farmer perceptions of climate change:
Application of the Qmethodology. A typology of Iranian farmer perceptions of climate change: Application of the Q-
methodology. Proceedings of 31st Q Conference. Universita Politecnica delle Marche (pp. 121-123). ANCONA.
ITALY.



