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Ƅƛǩ�ȋƾ�ǶǤģŨǤĝ�Ƕƒĝʹź�ƄʡʵǇŝ

ģŐƒĠ�ȋśƄƴǤ�ǶŐưģǨņŮĪĝǌ�ǶšźģƛņǈĪĝ�ǶŏŭǣǤĝ

ǶưĝʹʾǤĝǌ�ǶšžƵĭĝ�ǶǨƪŏǩ
ǵŻŨņǨǤĝ�ǧǩĴǤ



ģŐƒĠ�ȋśƄƴǤ�ǶŐưģǨņŮĪĝǌ�ǶšźģƛņǈĪĝ�ǶŏŭǣǤĝ

ńǌʽŐʏ

�ȋţģǨǤĝǌ�ȋţĝžƴǤĝ�řǩĪĝ�ƇʡʶƯŝ�ƭǌʽƖǩ 
�ńĝʹŻǇǤĝ�ǶŐǨŏʃǌ�ŘǌģƯņǤĝ�ǡıų�řǩ 

ǶŐʏƄƯǤĝ�ǶǇƥŏǨǤĝ�ȋƾ

�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ 
�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư 

ǶŐʏƄƯǤĝ�ǶǇƥŏǨǤĝ�ȋƾ

Ƅƛǩ�ȋƾ�ǶǤģŨǤĝ�Ƕƒĝʹź�ƄʡʵǇŝ
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ǧšŻǇŝ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

ǧšŻǇŝ

 +bאW&א [0<G +bאW&א wIאV%&א zאq4 Kb /3F אf]-כ h]אS 7&א Kfb אbא.S (&אZ&א wIאV) D`אכ B) +OQDZ&31+ אV%&א "ZF
 nכZVEא (א@AG Dא&7 א� zאJ B) 5אא(1א Cא"Z) Kb !DO0כ CאDOR$& lDZ$F אf]אb אfF5"]G 593+ אא(1אQ nכZVE א%)

 K&א&$אQG KJ5אq&79 אא[$א� אJ כ&Y DO{אF 7&א +bא�א +fS B) אfOb +4א&%$א +Oe79 ["5! א&%-א5< א&%אJ }א�G _כpQ
 -%V&א Cא"Z) 79Jא B) "ZE g@&אG �Db-F א&R@אG iאא(B א&R@אfS B) Ke+ }א[G +Oא >כ אX א&V%- א&cכא[K א&%$cא5

.+OQDZ&31+ אV%&א Kb +Oeא@R&אG +Oeא&%א +)yאא (Uא.F Kb ?5G"Q -A (AאN (&אZ&א Kb

 Kb +31V%&א Xא אA5G"Q "כa$& +OQDZ&31+ אV%&א Kb +rא�G +Oא�V%&א CאDOR$&א jאW) Kb +O%9Z&א� א#Qאא C5-1FG
 CאS5> �(f9%Wא lDZ$$N א&7 א>" א&$DORאC א&%Vא�N +O-א�O4 B) i א[m.אZ) l"אC אא(1א5 אB) G [אO4+ אF5.א
 CאJ5אq9& +0cV&אQ +OJ5אq&א +OS79 אא[$אJ 09אN D{aF _)א-Z&א ?@AG .uא.W&א C5אG> 5אDכF Kb }א�G >אE>yאG !5אD#&א

א&G +O9Z0א&7 4" (א א&%fV) +EGDא .

 +E>6$אUאא +VW9&א v)אU "3b +OQDZ&31+ אV%&א Kb +OJ5אq&א +OS79 אא[$אJ +Oא�V%&א CאDOR$&א DO{אF (OO3F _Sא B)G
 B) Keא&%אG Keא@R&א B)אא qEqZF» j-4 K%O9Uאא �GDp%9& אA@O.VF 5אIא Kb (כ-אNאא) אONא KQDR& +OJא%$SאאG

 +%�V) |O9כ$Q (א"ON) +O%V$9& +E"E-c&א&-כא&+ א B) _E-%$QG «+OQDZ&31+ אV%&א Kb Cא&3"5א +O%VFG XGאZ$&א jא�
 CאN5א"& KQDZ&א qכD%&א /) XGאZ$&אQG +OQDZ&א jG"9& K%O9Uאא h$א&%כ– (Gא&.א) !"#$%&א() א& +J5אq&אG +E@אא�

� א&@7ZcE g א&OO3F 7) אא[$א� GDp%&א א@A B) jGאא X-א&%כ @O.V$& א<)cא&3א94+ (אכ Kאא5א�G +bאW&א wIאV%&א
 C9-(אZ%&אG א�V%9& +U-{-) CאZU-F zא"m$Nא jא� B) ?אO%&א !DbG DORF +WO$] +OQDZ&31+ אV%&א Kb KJ5אq&א

 .KVI-&אG K%O9Uאא x-$c%&79 אJ +OS-&G5"Of&א +ONאO3&א

 (F g@&א (AquaCrop) �GDאכ-א-כ d)א]DQ zא"m$NאQ א�m&א hO$א&כG z"m$c%&א _O&> +%SDF v%F כ&Y _Sא B)G
 Kb +#SאV&א +`E"#&א _eאN-&א B) D0$ZE []א� א#QאאG CאNא&"5א v$0{א g@&אG +OQDZ&א +R9&א&7 א G0_ א&.אU B) ?DE-1F
א&$Q a0Vאא[$אOS+ א&5qאOJ+ א�אb+ א&J @O.VF 7"< (B א&"5GאC א&$"DOb-FG +O0E5 א&"J) א&.KV א&0%א>79J D אm$N"א(] 

 .1�GDp%&א Kb +א5כp%&א +OQDZ&א jG"&א B) +OVI-&2 אD.&א +bכא&

 wIאV) Kb _Orא&%#א B) BOZ) >"Z& +OJ5אq&א +OSאא[$א (OO3$& +OVIG DE53אF >א"JאQ כ&Y "ZQ 2D.&א ?@A v)אU
 +Oe79 א&%-א5< א&%אJ א�V%&א DORF D{א (OO3$& +O%O9Uא&0%א<5! אא deא$] zא"m$NאQ +Oא�V%&א CאDOR$&א DO{אF v#F !>"#)

UGאO9Q+ א&$א}D אאS$%אG KJאא6$Uא<Kb g א&%31V+ א&OQDZ+ (E5כא5) א&@g [.@F] אאNכ-א ON B) _E-%$Q"א. pFGכ_ 
 +WO$] ?אO%&א !DbG CאDORF /) |O A@? א&3$אDE5 א&-D%{ +OVI! כאA +b@? א&4D$3) B%L$FG >-fWאOr-FG CאC &$9כ�

Fא}DOאDORF C א&%Vא�.

 KJ5אq&א Xאp&אQ BO%$f%&א +OQDZ&א jG"&א Kb BO`4א &09אZSD) +OQDZ&א +R9&אQ weא&-}א ?@A _כpF X3-< אZ) _)אאG
.+66m$%&א +O%9Z&א /SאD%&אQ +OQDZ&א&%כ0$+ א iאVא&7 א� +bא�א

1 ..B%O&אG �DR%&א ,D6) ,XאV0& ,BO1c9b ,2אDZ&א ,Xא>-c&א ,n]-F ,BED#0&א ,X>5אא :KA �GDp%9& jGאא X-א&%כ Kb +א5כp%&א jG"&א
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ǶƒĝʹŻǤĝ�ǆʡʵƾćƄƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

ǶƒĝʹŻǤĝ�ǆʡʵƾ

ƄǮģƥǤĝ�ŻǨŨǩ�ƄǨƒ��ź
ǶŐưĝʹʾǤĝ�ňǍŨľǤĝ�ƇǕƄǩ��ǶŐưĝʹʾǤĝ�ǶƒŻŏǭǤĝ�ňǍŨś�ŻǭƯǩ��ǶŐưĝʹʾǤĝ�ǶšǍŐŨǤĝ�ǶƒŻŏǭǤĝ�ǧƪŠ�ňǍŨś�ǧƑǇś��ǡǌğ�ŉũģś

ȈǈģľǤĝ�Żľư�ŻŭǨǤĝ�Ǎśĝ�Ǣǩğ��ź
ǶŐưĝʹʾǤĝ�ňǍŨľǤĝ�ƇǕƄǩ��ǶŐưĝʹʾǤĝ�ǶƒŻŏǭǤĝ�ňǍŨś�ŻǭƯǩ��ȈǣǇŨǤĝ�ƻƄƛǤĝǌ�ȊƄǤĝ�ǶƒŻŏǮ�ňǍŨś�ǧƑǇś��ŉũģś

ǧƗģǮ�ŻŐǨŨǤĝ�Żľư�ǢƠƾ��ź
ǶŐưĝʹʾǤĝ�ňǍŨľǤĝ�ƇǕƄǩ���ȈưĝʹʾǤĝ�ŰģŏǨǣǤ�ȇƇǕƄǨǤĝ�ǢǨƯǨǤĝ��ǡǌğ�ŉũģś
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ńģšǍņŨǨǤĝ

3��ƙǧšŻǇŝ
5��ƙǶƒĝʹŻǤĝ�ǆʡʵƾ

13��ƙǶǩŻǇǩć�1

17��ƙǢŐƜģŨǨǤĝǌ�ǶƒĝʹŻǤĝ�ǶǇƥŏǩć�2

19��ƙǶƒĝʹŻǤĝ�ȋƾ�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝǌ�ńģŠģŐʗǤĝć�3
19��ƙ+OZSD%&א +Oא�V%&א �e6אm&א
20��ƙ+QD$&4א&+ א �e6א�
20��ƙ+Ob-W&א? אO%&א Cא[אOQ
21��ƙj-6#%&א �e6א�
22��ƙ+O93#&אא<א5! אG gD&א �e6א�
22��ƙj-6#%&א
24��ƙǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�AquaCrop�ǵƄŐʑģƯǩć�4
24��ƙ+Nא&"5א _Orאכא! (#א#%& AquaCrop !DOEאZ)
28��ƙAquaCrop �Y-%] !DOEאZ) +O9%J deא$]
28��ƙ+Nא&"5א _Orא#) +OS79 א[$אJ א�V%&א DORF DO{אF !אכא#)
29��ƙא�V%&א DORF DO{אF v#F +Nא&"5א _Orא? &%#אO%&א +OSא[$א BOc#$& |Oא&$כ CאiאDSא �ZQ (OO3F
34��ƙǶƒĝʹŻǤĝ�Ŭţģņʂ�ǶƖǈģŏǩǌ�ŦʽƗć�5
34��ƙ+Nא&"5א wIאV%Q +ZU-$%&א +Oא�V%&א CאDOR$&א
34��ƙ}%3&א j-6#) 79J |Oא&$כ CאiאDSא wO01FG א�V%&א DORF DO{אF
46��ƙ+O)אp&א&@5! א j-6#) 79J |Oא&$כ CאiאDSא wO01FG א�V%&א DORF DO{אF
53��ƙ(Iא&%1א j-6#) 79J |Oא&$כ CאiאDSא wO01FG א�V%&א DORF DO{אF
59��ƙ+E5אD#&אG +Oeא&%א Cא<אfSאא
59��ƙ(uncertainty) "BO3O&א z"J" 5>6א)
61��ƙǶŐưĝʹʾǤĝ�ńģƒģŐƑǤĝ�Ȉǣư�ǶƒĝʹŻǤĝ�ńģƒģǔƯŠĞć�6

64��ƙ�ŬǩģŠƄľǤĝ�ǦĝŻŲņƒĝ�ȋƾ�ǶũƄņǇǨǤĝ�ǶŐǣľǇņƑǨǤĝ�ǶƥŲǤĝć�7

65��ƙńģŐƜǍŝć�8

66��ƙƮŮĝʽǨǤĝ
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ǡģǔƗĪĝ�ǶǨţģǈ

13��ƙģǭˋģƪƾģŨǩ�Ȉǣư�	ƃģņǔǮ
�ǶŐưĝʹʾǤĝ�ǶũģƑǨǤĝ�ƮʞʲǍŝǌ�Ƅƛǩ�ǶŐƾĝʽƴŮć�1�ǢǔƖǤĝ

14��ƙ�ǧƒǍǩ�Ǣǔś�ǶưƃʾŏǨǤĝ�ǶŐǤǍƛŨǨǤĝ�ǶũģƑǨǤĝ�ǶľƑŠ��Ƀ2006-2016�ńĝǍŏƒ�řư�ǶƥƒǍņǩć�2�ǢǔƖǤĝ 
ƄƛǨś�ǵŻšŻŭǤĝǌ�ǶǨšŻǇǤĝ�Ȉơĝʹĭģś�ǶŐưĝʹʾǤĝ�ǧƒĝǍǨǤĝ�řǩ

14��ƙ2006-2016�ńĝǍŏƒ�řư�ɃǶŐǤǍƛŨǨǤĝ�ǶũģƑǨǤĝ�ȈǤģǨŮĭ�ƤƒǍņǨǤĝ�ȈǤǍƛŨǨǤĝ�ĽŐǕƄņǤĝć�3�ǢǔƖǤĝ

17��ƙ�	2014
�ǶƽǣņŲǨǤĝ�ǶŐţĝžƴǤĝ�ƃźģƛǨǤĝ��řǩ�ȊǍŏƑǤĝ�źƄƽǤĝ�ĽŐƛŠ�ƤƒǍņǨǤ�ǶšǍŒǨǤĝ�ǶľƑŏǤĝć�4�ǢǔƖǤĝ

18��ƙǶƒĝʹŻǤĝ�ǆƦģŏǨǤ�ǢǩģƖǤĝ�ȈƾĝʽƴŭǤĝ�ƮǈǍǨǣǤ�ŧŐơǍŝć�5�ǢǔƖǤĝ

23��ƙ�ńĝǍŏƒ�ǡıųǌ�ŧǨǇǣǤ�2003-2015�ńĝǍŏƒ�ǡıų�	ƃģņǔǭǤĝ�řƦ
�ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǶŐŮģņʂĝć�6�ǢǔƖǤĝ 
�ǶưǍǨŭǩ�ǶŐŮģņʂĬ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǤĝǌ�Ƀ	3
�űŐƖǤĝ�Ƅƽǔś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�2000-2015 

2000-2015�ńĝǍŏƒ�ǡıų��ŘģņƑľǤĝ�ňǍŨś�ǶƥŨǩ�ƤŐŨǨś�ǶŐŮŽǍǨŏǤĝ�ƭʹĝʾǨǤĝ�řǩ

27��ƙ�ɃŧţĝʽƖǤģś�ȈŨƥƒ�Ȋƃ��ŧǨǇǤĝ
�ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�ȊƄǤĝ�ńģƽǣǨś�ǦŻŲņƑǨǤĝ�ȊƄǤĝ�ŬǩģŠƄść�7�ǢǔƖǤĝ 
	ƤŐǇŏņǤģś�Ȋƃ��ǧƦģǨƥǤĝ�Ƀ�ĔƦǍƥŲǤģś�ȈŨƥƒ�Ȋƃ��ǶŐǩģƖǤĝ�ǵƃžǤĝ

30-29��ƙ�ǡıų�ɃǶƒĝʹŻǤĝ�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃģŲƒ�ǶǇƥŏǨś�ŧǨǇǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ��AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�8�ǢǔƖǤĝ
2003-2015�ǵƄņƽǤĝ

32-31��ƙ�ɃǶƒĝʹŻǤĝ�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃģŲƒ�ǶǇƥŏǨś�ǶŐǩģƖǤĝ�ǵƃžǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ��AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�9�ǢǔƖǤĝ
2000-2015�ǵƄņƽǤĝ�ǡıų

33-32��ƙ�ɃǶƒĝʹŻǤĝ�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃǶʞʱģśǍŏǤĝ�ǶǇƥŏǨś�ǧƦģǨƥǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�10�ǢǔƖǤĝ
2000-2015�ǵƄņƽǤĝ�ǡıų

34��ƙǧƦģǨƥǤĝǌ�ǶŐǩģƖǤĝ�ǵƃžǤĝǌ�ŧǨǇǤĝ�ǢŐƜģŨǩ�Ȉǣư�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ǶƒĝʹŻǤ�ǵģǕģŨǨǤĝ�ńĪģũ�ǶŐŏść�11�ǢǔƖǤĝ

ǡǌĝŻŭǤĝ�ǶǨţģǈ

15��ƙƄƛǨś�ǶŐŭˋĝʽņƒĬĝ�ǢŐƜģŨǨǤĝ�ƟƯś�Ȉǣư�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ŉŨľǤ�ǶǩģǭǤĝ�ńģƒĝʹŻǤĝ�ƟƯś�ŬţģņŏǤ�ƚŲǣǩć�1�ǡǌŻŭǤĝ

19��ƙǶʞʵƛǨǤĝ�ǶƒĝʹŻǤĝ�ǶǤģŨǤ�ǶŠǍǔǨǤĝ�ǶŐưƄƽǤĝ�ńĪģŨǤĝć�2�ǡǌŻŭǤĝ

20��ƙǶʞʱģśǍŏǤĝǌ�ģŲƒ�ƮǈǍǨś�ǶśƄņǣǤ�ǶŐơƃĭĝ�ǶŐţģǨǤĝ�ńģǈıƯǤĝǌ��ǶŐţģʞʶƽǤĝ�ƚţģƛŲǤĝ�ńģŠģŐʏć�3�ǡǌŻŭǤĝ

21��ƙ�Ƀ�AquaCrop�ūŽǍǨŏǤ�ńıųŻǨǕ�ǶľǣƥņǨǤĝ�ǶŐƒģƒĭĝ�ǶŐǤǍƛŨǨǤĝ�ƚţģƛŲǤĝ�ńıǩģƯǩć�4�ǡǌŻŭǤĝ 
ǶƒĝʹŻǤĝ�ŻŐǈ�ǢŐƜģŨǨǣǤ

22��ƙǶƒĝʹŻǤĝ�ŻŐǈ�ǢŐƜģŨǨǣǤ�ǶŐǣǇŨǤĝ�ǵƃĝźĬĝǌ�ȊƄǤĝ�ƚţģƛųć�5�ǡǌŻŭǤĝ

25��ƙŧǨǇǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄɿģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈć�6�ǡǌŻŭǤĝ

26��ƙǶŐǩģƖǤĝ�ǵƃžǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄŐʑģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈć�7�ǡǌŻŭǤĝ

26��ƙǧƦģǨƥǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄŐʑģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈć�8�ǡǌŻŭǤĝ

28��ƙǶƒĝʹŻǤĝ�ńĪģŨś�ǶśƄņǤĝ�ǶśǍƦƄǤ�ǶŐǤǌĭĝ�ƻǌʽƪǤĝć�9�ǡǌŻŭǤĝ

35��ƙ 2020-2030 řŐŝƄņƽǣǤ�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝǌ�ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǣǤ�ǶƯǈǍņǨǤĝ�ńĝʽŐƴņǤĝć�10�ǡǌŻŭǤĝ 
 CNRM�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś�ģŲƒ�ȋƾ�	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ 

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ
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35��ƙ 2020-2030 řŐŝƄņƽǣǤ�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝǌ�ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǣǤ�ǶƯǈǍņǨǤĝ�ńĝʽŐƴņǤĝć�11�ǡǌŻŭǤĝ 
�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś��ǶʞʱģśǍŏǤĝ�ȋƾ�	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM

36��ƙ�ńģǮǍʡʱģŏŐĔĔƒ�ƃģƦĝ�Ȉƾ�ȇǍŭǤĝ�ĖĝǍǭǤĝ�Ȉƾ�ŘǍśƄǔǤĝ�ŻŐĔĔƑǕğ�ȈŠģŞ�ńĝʾŐǕƄņś�ƄŐƴņǤĝ�ǶľĔĔƑŠǌ�ǧŐǈć�12�ǡǌŻŭǤĝ 
 RCP�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�ɃǶƒĝʹŻǤĝ�Ȉƾ�ģǭǩŻŲņĔĔƒĝ�ǧŝ�ȈņǤĝ��ŘǍśƄǔǤĝ�ŻŐĔĔƑǕğ�ȈŠģŞ�ƄŐƴŝ�ǌ��ŘǍśƄǔǤĝ�ŻŐĔĔƑǕğ�ȈŠģŞ�ńģľŞ�

RCP 8.5ǌ�4.5

36��ƙ�ǡıų�ǶŐƯŮƄǨǤĝ�Əģƒĭĝ�ǵƄņƾ�ǡıų�ȈǨƪƯǤĝǌ�ȈƥƒǍǤĝǌ��ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ǧŐǈć�13�ǡǌŻŭǤĝ
 GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś�ɃňıŊǤĝ�ǢŐƜģŨǨǤĝ�Ƕưĝʹʺ�ǧƒĝǍǩ

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ

38-37��ƙ 2020-2030�řŐŝƄņƽǣǤ�ɃȈǨƪƯǤĝǌ�ȈƥƒǍǤĝǌ��ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǤģś�ƄŐƴņǤĝ�ǶľƑŠć�14�ǡǌŻŭǤĝ 
�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś��ɃňıŊǤĝ�ǢŐƜģŨǨǤĝ�Ƕưĝʹʺ�ǧƒĝǍǩ�ǡıų�Ƀ	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ

39��ƙ 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ�	ƃģņǔǮ�řƦ>�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂć�15�ǡǌŻŭǤĝ
  RCP4.5 ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

39��ƙ 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ģŲƑś�ŧǨǇǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�16�ǡǌŻŭǤĝ 
 RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƥś�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

40��ƙ��ģŲƑś�ŧǨǇǣǤ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ�	ǧƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂć�17�ǡǌŻŭǤĝ
�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ 
�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ȋƾ 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ

40��ƙ�ƤƒǍņǨǕ�ɃģŲƑś�ŧǨǇǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģŨǩ�Ŭţģņʂć�18�ǡǌŻŭǤĝ
�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ

42-41��ƙ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�19�ǡǌŻŭǤĝ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ�	ƃģņǔǮ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ

43-42��ƙ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�20�ǡǌŻŭǤĝ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ 

�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ
ŘǍśƄǔǤĝ

45-44��ƙ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�21�ǡǌŻŭǤĝ 
�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃģŲƑś�ŧǨǇǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ�	3Ǧ�ǧŭǕ
 

  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030�ǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5�ǌ

46��ƙ�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂć�22�ǡǌŻŭǤĝ 
�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5

47��ƙ 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�23�ǡǌŻŭǤĝ
ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ��Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ


ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5
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47��ƙ�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ǧĔĔƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ�	ǧĔĔƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂć�24�ǡǌŻŭǤĝ
�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤĔĔƒǍņǨǕ��ģŲĔĔƑś

�ŻŐĔĔƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐĔĔƒ�ŅŨŝ�ȋǤǍƛŨǨǤĝǌ�ȋƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ȋƾ
ŘǍśƄǔǤĝ

47��ƙ�ǶŐǩģĔĔƖǤĝ�ǵƃžǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍĔĔƑŨǨǤĝ��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģĔĔŨǩ�Ŭţģņʂć�25�ǡǌŻĔĔŭǤĝ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤĔĔƒǍņǨǕ�ɃģŲĔĔƑś 

�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģĔĔľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐĔĔƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋĔĔƾ�ƮĔĔǈǍņǨǤĝ
ŘǍśƄǔǤĝ �ŻŐƑǕğ

49-48��ƙ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�26�ǡǌŻŭǤĝ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ 

�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ

51-50��ƙ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�27�ǡǌŻŭǤĝ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005 ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ 
�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝ�ǌ 

ŘǍśƄǔǤĝ�ŻŐƑǕğ

52-51��ƙ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�28�ǡǌŻŭǤĝ 
 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
 

�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ

53��ƙ�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂć�29�ǡǌŻŭǤĝ 
�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5

53��ƙ 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�30�ǡǌŻŭǤĝ
�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ��Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

RCP8.5ǌ�RCP4.5

54��ƙ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ	ǧƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂć�31�ǡǌŻŭǤĝ
�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ 

�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ
ŘǍśƄǔǤĝ

54��ƙ�ɃǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģŨǩ�Ŭţģņʂć�32�ǡǌŻŭǤĝ
 ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005 ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ 

�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ

56-55��ƙ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�33�ǡǌŻŭǤĝ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ 

�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝ�ǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ

57-56��ƙ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�34�ǡǌŻŭǤĝ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005 ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ 

�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝ�ǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ
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58-57��ƙ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�35�ǡǌŻŭǤĝ 
�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ�	3Ǧ�ǧŭǕ


  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǍŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ 2020-2030ǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5�ǌ

59��ƙ�ƮǈĝǍǨś�ǵƃĝʽŨǤĝ�ńģŮƃź�ǵģǕģŨǩ�Ȉǣư�ǶƒĝʹŻǤģś�ǶǩŻŲņƑǨǤĝ�ǶŐųģŏǨǤĝ�ūŽģǨŏǤĝ�ǵƃŻǇǤ�Ȉţģƛũĭĝ�ǧŐʘǇņǤĝć�36�ǡǌŻŭǤĝ
��������������������ǵƄņƽǤĝ�ǡıų�ɃǶƒĝʹŻǤĝ

63��ƙ�ȈˋĝžǤĝ�ĖģƽņǕĭĝ�ǶľƑŠǌ�Ƀ�ȈǣŨǨǤĝ�ūģņʂĭĝ�ȈǤģǨŮĝ�Ȉǣư�ǶƒĝʹŻǤĝ�Ŭţģņʂ�ńģƒģǔƯŠĬ�ƤƑľǩ�ƄɿŻǇŝć�37�ǡǌŻŭǤĝ 
ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�řǩ

63��ƙ�ǶŭˋģŏǤĝ�ǧŐǇǤģś�ǶŠƃģǇǩ�ɃƼŐǔņǤĝ�ńĝĖĝʽŮĝ�ǆŐʗƥŝ�Żŏư�ǢŐƜģŨǨǤĝ�Ŭţģņŏś�ǶŞźģŨǤĝ�ńĝʽŐƴņǤĝ�ǶľƑŠć�38�ǡǌŻŭǤĝ 
ȈǤģŨǤĝ�ȊƄǤĝ�ŬǩģŠƄś�ǆŐʗƥŝ�řǩ





ǶǩŻǇǩ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ
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ǶǩŻǇǩ .1

 B) (�D&7��9 אJ 7J5אq&א אfIא��p] q��O%$Q D��6) Df$��pF
 95% iאD#6&א א��fQ _R��pF 7$&א +��ObאDRW&א א��f$ZO0I
 B) !"4אG אf]א&��7 א +bאא�אQ ,אf$4א��c) 7��&א%Sא B��)

א&��"jG א&-אQ +��ZUאO9U) >��%אj אO3EDbא Gא&��@D0$ZE x א4" 
 7b ?אO%9& +��E>G"#)G א�bא.S D��`אאכ +��ObאDRW&א (��O&אUאא

 D6%& +��Oeא&%-א5< א&%א K��&א%Sא Xא B) (���D&אQG .(��&אZ&א
 -A , א&��O9) 74-76 >G"��#Q 5"��3%אD$) 5 (כE-V��N hZא�

 Keא&%א |��U-%&א Xא, אא אO3EDbא jא%��< jG> B��OQ D��0אאכ
 _`%E א��) Xא אD�] ,jG"&א ?@A BOQ h��Zrאא -��A D��6%&
B��) 72-75% אS%א&��7 (-אA>5א א&%אF +��OeאB) 7F �א�5 

��A>G"4א, כD��fVQ +E-V��N +6# א&O9) 55.5 ���90F _OVא5 
 +Oeא א&%אf$O&3$א��N7��9 אJ h9��c&אQ D{aE 1, (%��אh��Zכ) D��$)

 .!D%$��c) +Oeא) Cא"E"fF +��fS7 (-א��b א��fZLEG

 ���9Q "��3b 2 2017 zא��Z& +��Oeאא64א CאD��E"3$9& ��30א�IG
 "EqEא) +��ED6%&אא5א���7 אQ B��OVIא&3א Xכא��c&א< א"��ZF

 98% B) -QDE א��) ���OZE ���O4 ,+%��c] X-��O9) 96 B��J
 _OV&א D��f] א$&>G x>אG +��31V%Q >א"��Z$&א א@��A 7��&א%Sא B��)

 ,D6) +4א��c) 7&א%Sא B��) t��3b 5% _��`%F 7��$&אG
.7J5אq&א� א��pV&א qכ��D$& (��A��31+ אאV%&א D��0$ZFG

 ,+��OVO1&א א��f$QD$Q _��OV&א D��f] א��$&>G x>אG 7א5א��� q��O%$FG
א&Vא��WF+ (��DF Bאכ��) D��f] K��%I א&G _OV&��@א fO9J w��91Eא 

 B��E0$אQ א��f$Q-6� B��E0$אFG ,"+��%E"3&אא5א���7 א"
 D{5 אא5א���7, כא&$א-��A"F _��)א-ZQ א��AD{אFG א��fZU-)
 79J א&"&$��א jא%��< wIאV) 7��b D��#0&א? א��O) +��4-9%Q

O0��N_ א&%`��אFG .j%`��_ א&%��cא4+ א&5qאQ +��OJאא5א�7 
 +OJ5אq&א4+ א��c%&א&��7 א%Sא B��) 68% +0��c] +��%E"3&א

G ,D��6%Qא&D��$$& 7��$אA X-��O9) 3.5 >G"��4 7b �Gכ$א5, 
 +��EGאD#6&א w��IאV%&אQ 6$א���Nא5א���7 אא _R��pF א��%VOQ

.3+OJ5אq&א4+ א��c%&א&��7 א%Sא B��) 32% B��) �D��3Eא)

3�ģǭˋģƪƾģŨǩ�Ȉǣư�	ƃģņǔǮ
�ǶŐưĝʹʾǤĝ�ǶũģƑǨǤĝ�ƮʞʲǍŝǌ�Ƅƛǩ�ǶŐƾĝʽƴŮć�1�ǢǔƖǤĝ
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J [S-QGאz א W$EאyG א&%$-tN א&x-Vc א&כ79 &א(1א5 
 (�Z) "%$ZF א@f&G ,() 150 D6) 79J +1Uאc&א

 +ONאN5-6! אQ (eא&"א gD&79 אJ +OJ5אq&אא5א�7 א
 �ZQ D6#VFG ,(+JG5q%&א4+ אc%&א&7 א%Sא B) 95%)

(cא4אC א&5qאJאC א&V%Q +ED1%אVONG �GD1) wIאi (א 
 7b 7$&אG , (+JG5q%&א4+ אc%&א&7 א%Sא B) 5% x"Z$F

 ,x-$p&א (N-%&א j79 �אO%כF g5 7&א� א$#F א) h9אא�
 .7.O6&א (N-%&א jא� _)א&כא gD&79 אJ "%$ZFG

ZFG$%" אא5א�7 א&79J +%E"3 [�) א&gD א&VOQ ,K#1c%א 
 /NGא jאW) 79J K1RL&א gD&א (�] zא"m$Nא ($E

.!"E"W&אא5א�7 אQ

QGא&S B) (�D.אV) uא� (G D6["5! אא(1אfQ 5א, אא א[fא 
 7b +J5אq&אQ }%cE , V%Q /$%$Fא� (O0c] j"$Z)G D3$cא�

 (N-%&0"א «אE �O4 . (-BO%N אG }א� (-אN) E-VNא�
 [O9EG ,-Eא) Df< 7$4 "$%EG D0%b-] Df< B) «x-$p&א

 7f$VEG -Eא) Df< B) 0"אE x@&7» א.O6&א (N-%&א»
 _Orא&%#א �ZQ +J5אy ($F א) א[אO4אG ,D0%$0ON DfpQ

 7.O6&א (N-%&אQ |9Z&א[$א� א lDRQ Gא (N-%&א !DO6U
 +J5אy אf03ZOb ,-O&-E DfpQ אA>64א ($E �O#Q

 D0%cE> 7$4G -O&-E B) !D$.&א jא&� �א{ j-6#)
Q#" אOb ,76U%א Q» uDZEא&%-N) א&AG .«79OV@א 

 71ZE +J5qV%&א4+ אc%&א n.] 79J (Nא&%-אQ /Qא&$$א
 B) +O&-6#) +4אc) 148% 7&6_ אE 7Sא[$א |O`כF

, EG-�{ >כ_ (2)  אS%א&7 א&%cא4+ א&%E-VN +J5qVא�

 B) (N-) _כQ +J5qV%&א +O&-6#%&א4+ אc%&0+ אc]
 }�-EG  .!"E"W&אG +%E"3&אא5א�7 אQ +OJ5אq&א (Nא&%-א

 �D3E א) _RpF 7$&א +ONאNאא _Orכ_ (3) א&%#א<
 +OJ5אq&א (Nא&%-אQ +O&-6#%&א4+ אc%&א B) 90% B)
א&`א�, Gא&7b 7$ א�f09א (#אO934 _Or+ �@אOe+, א&7 

 !"4G +OSא[$א qO%$FG .nIא&10אG (Iא&%1א h]אS
א&%cא4+ &#%9אOr_ א&cאQ +3QאF5.אfJא fU-.FGא (3א5[+ 

 ,gD&79 אJ >א%$Jא& +WO$Vכ כ&YG +O%&אZ&א C1אN-$%&אQ
 /bD& �wO01FG (%אN5אO934 C+ (כ`.+ A"%$ZEא א&%qא5

 "O%c$&א B) +Z.FD) Cא"Z) +bא�א _`) ,[$OSא$]א
 ,+O93#&א CאbאאG lאD)אא +#bכא) CאiאDSא �Gא0Fא
 ($F א) א&7$ �א&0א�G l5אא +E-cFG >א"JאQ zא%$AאאG

.+OJ5אq&א +VכO%&א zא"m$NאQ

7bG אIא5 א&%�V-(+ אא6$Uא<E+ א&#א&pE ,D6%& +Oא5כ 
א&13א� א&5qאB) 12% +0cVQ 7J אS%א&7 א&VאdF א&279#%, 

 (17%) +JאV6&7 אJ1אU "ZQ +`&0+ א&`אFD%&7 אb 7FאO&
 (Aא "ZE +OJא%$Sאא +fS-&א B) []א5! (14%). אא אW$&אG

 �O4 ,KJא%$Sא5 אאD3$Nא& +%Jא&"א +E>6$אU1+ אאp]אא
 B) 60% B) �D3E א) D6%Q |ED&א XכאN >"J �GאD$E

 �D3E7 (אJ5אq&א �אS%א&ZF 7"א< א&cכאQ _%ZEG .2Xא&13א
 +0cV&א ?@A "EqFG ,+%e5-6! <אQ +9)אZ&א x"Eאא /Q5 B)

 7b +O%N-%&א&+ א%Z&א�@ אQ _%Z&א !-U B) 50% 71m$$&
 +U"Q _%pF א Cאiאא64א ?@A X0$א45, (/ (א�4+ אJאא
 !-U (W4 X3$" אZE א@f&G ,+J5אq&אQ gDNאא _%Z&א +ZO0I

 .CאDE"3$&א ?@A 71m$F +J5אq&אQ +O9Z.&א _%Z&א 

�ǶľƑŠ��Ƀ2006-2016�ńĝǍŏƒ�řư�ǶƥƒǍņǩć�2�ǢǔƖǤĝ
 ǧƒĝǍǨǤĝ�řǩ�ǧƒǍǩ�Ǣǔś�ǶưƃʾŏǨǤĝ�ǶŐǤǍƛŨǨǤĝ�ǶũģƑǨǤĝ

4ƄƛǨś�ǵŻšŻŭǤĝǌ�ǶǨšŻǇǤĝ�Ȉơĝʹĭģś�ǶŐưĝʹʾǤĝ
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148%

ǵŻšŻŭǤĝ�ȋơĝʹĭĝ
92%

ǶǨšŻǇǤĝ�ȋơĝʹĭĝ
174%

ƼŐŊǔņǤĝ
Ɋ
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83
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76
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5

3

34

55

ȋƽŐƛǤĝȋǣŐŏǤĝ

�ȈǤģǨŮĭ�ƤƒǍņǨǤĝ�ȈǤǍƛŨǨǤĝ�ĽŐǕƄņǤĝć�3�ǢǔƖǤĝ
4 2006-2016�ńĝǍŏƒ�řư�ɃǶŐǤǍƛŨǨǤĝ�ǶũģƑǨǤĝ

ŧǨǇǤĝ
25%

ǶŐǩģƗ�ǵƃŽ
18%

Ɔʹğ
13%

ȇƄųğ
11%

ǧŐƒƄś
14%

ǶƯŐƾƃ�ǵƃŽ
2%
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1%
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2%

2%�Ƅǔƒ�Ƅŭŏś

4%�ǧƦģǨƦ

3%�ƐƦģƥś
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 }%cE 7J5אq&א �f&G@א bאX אD3$NאG 5אA>yא5 א&13א
 _`) +O09c&א DAא&�-א B) "E"Z&א B) "#&אG iא$4-אQ

 Cא"O3Z$&א B) אfO9J hFD$E א)G DL#9& |ED&א B) !DWf&א
 DOpFG .+OJDp&א DO� !DWf&אG ,+OJא%$Sאכ_ אאp%&אG

 17% Xא �O4 +Oeא@R&א !-W.&א(7 אVF 7&א Cאiאא64א
 (B אS%א&J 7"< א&cכאX א&#א&XGD3$.E 7 א&7 

.57eא@R&א B)אא

 +O&א&#א CאE"#$&א B) "E"Z&א D6%Q +J5אq&א [Sא-FG
 Xכאc&א >"Z& 7eא@R&א B)אא DOb-F אf%Aא B) ,+O903$c%&אG
 +E>G"#) _, 7b , אא�@ Qא&$qאE-VN 2.56% j"Z%Q "Eא�

 �O4 .+Oeא&%-א5< א&%א +E>G"#)G +OJ5אq&א4+ אc%&א
 Xכאc&א CאJא? &13אO%&א<! �64 אEq& +Sא&#א "Eאq$F

Gא&V6אG +Jא&Ocא7b ,+4 א&-vU א&@Q |6$F x] א&%-א5< 
 _03$c%&א Kb �3V9& lDZ$F "UG +E>G"#%&אQ +Oeא&%א

 +E5אW&א Keא5 א&%א%`$Nאא CאJGDp%& +WO$Vכ hED3&א
 79J א"E"< 1אR� w9mE א (א@AG ._OV&א l-4 jG"Q

 B) 80% BJ "EqE א &%אO&9כ 4אf$c%&7, אJ5אq&א �א&13א
א&%-א5< א&%אZ) �O.m$& ,+Oe"אC אf$Nאכ] (B א&%Oא?. 

 "%$ZF +EGD%&אא5א�7 א B) 82%B) D`אכ Xא �O4
 Kb _6$&) !iא&כ.א �.mV) 7#1c&א gD&א z79 [�אJ

 lא.m]אQ XD$3F א&7$ �א&0א�G (_Uאb 50% 7&א tN-$%&א
(x-$c א<א5! א&%Oא? <א�_ א&%Lb ,+J5qא� BJ אאWFא? א&7 
5yאJ+ א&%#אZ.FD) _Or+ אאO$4אSאC א&%אf$O#QD& +Oeא.  

 D6) |V6FG 4א&Oא� 79J א[fא אx"4 א&"jG א&ZF 7$א[7 

 �D3E א&7 (א >D.&א hO6] j-r-Q 7eא&%א D3.&א B)
 +O9#%&א CאD<a%9& 30א�IG . (D$) 800 B (כE-VN hZא�

 D%$c) "EאqF 7b D6%Q 7eא&%א D3.&א Xאb +O&G"&אG
 >D.&א hO6] _6O& Xכאc&אQ >D1L%&א "Eאq$9& +WO$Vכ
 ?@AG ,2025 zאJ j-9#Q hZכ) D$) 550 B) _Uא&7 א

 Cא"Z%Q DORF xא �G"4 אA50$אJ7 אb @א�F א CאD<a%&א
 zא"m$Nא[%א� אQ Gא +Oe%9-א5< א&%א& x-Vc&אא("א< א
 t1m&א /LF 7eא א&-�/ א&%א@f& +WO$VכG .6?אO%&א

 79J ?אO%&אכ_ אp) _4 gD&אG +J5אq&7 אJ13א& +E-%V$&א
 BOOAאWF7 אb t1m&א ?@A _%ZF �O4 .אfFאE-&Gא +%U
($-א7ZcE ,BOEy אאWFא? אאjG א&7 א&BJ �#0 (6א<5 
 _%ZE א%VOQ ,uD6&א? אO) zא"m$Nא<! אJאG ?אO%9& +9E"Q

 "O<D$& +OJ5אq&א (�V&א DE-1F 79J 7]א? א&`אWFאא
  .+J5אq&7 אb ?אO%&א zא"m$Nא

 +OJ5אq&א +O%V$&א +OWFאD$Nא u"f$cF 2אOc&א א@A 7bG
J 7$4אz 2030 אא3F5אQ iכ.אi! א&B) gD [#- 50% א&7 
 DE-1F jא� B) כ&Y w3#$EG .75-80% BOQ �GאD$E א)
 DE-1F 7&א +bאא�אQ ,_3V&א !iכ.א /bD& 7Uאc%&אG �D$&א

 gD&א (�] (O%6F _E"ZFG 7אא5א� +E-cF CאO9%J
 _Orא&%#א Cא4אc) _O93F 7&א +bאא�אQ .+)"m$c%&א

 l5אZ$E א א%QG X5 אא(כא"U +Oeא&%א CאSאO$4אא +Z.FD%&א
 xDא� _Orא#%Q אf&0$"אNאG ,7eא@R&א B)אא C091$א) /)

 CאqO%)G C5א"U CאYG +Oeא&%א CאSאO$47 אאb _Uא
 .!"OS +O3E-cF

ƄƛǨś�ǶŐŭˋĝʽņƒĬĝ�ǢŐƜģŨǨǤĝ�ƟƯś�Ȉǣư�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ŉŨľǤ�ǶǩģǭǤĝ�ńģƒĝʹŻǤĝ�ƟƯś�ŬţģņŏǤ�ƚŲǣǩć�1�ǡǌŻŭǤĝ

ǡǍƛŨǨǤĝ
	�
�ƄŐƴņǤĝ�ǶľƑŠ

ƮŮĝʽǨǤĝ
2050�ńĝǍŏƒ2100�ńĝǍŏƒ

ŧǨǇǤĝ-15-36(7)

Ɔʹĭĝ-11(8)

ǵƃžǤĝ-19 ȈǤĝ -14-20(10)ǌ (9)

ģšǍƛǤĝ�ǡǍƾ-28(8)

ƄŐƯƖǤĝ-20(9)

řƥǇǤĝ+17+31(9)

ƐƦģƥľǤĝ-2.3�ȈǤĝ�-0.9+2.3 ȈǤĝ +0.2(11)
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QGאא�א�3V& +b א&%Oא?, DORF D0$ZOb א&%Vא� א4" 
 D{aF Xא /U-$%&א B) 7$&א !"Eאq$%&א +O�O0&א CאE"#$&א
 +O%כ �O4 B) ,7J5אq&79 אא[$א� אJ +E-VZ) !5-6Q

 "EאqFG ,+OeאG5אא CאSאO$4א<! אאEyG ,אא[$א� !>-SG
 "UG  .+O&-6#%&א CאbאאG lאD)אאQ +Qאr4"! אא

 x"%&א !"OZQ +Oe-0V$&א CאNא&"5א B) +J-%W) vEDSא
 79J uDZ$9& +O&-6#%&א&%#אכא! א �Yא%] zא"m$NאQ

Fא}DO אF5.א� <S5אC א&#DאDORF _, 7b !5 א&%Vא� 
 v69�G .D6%Q +OWFאD$Nאא _Orא&%#א +OS79 א[$אJ
 �3V9& zאJ ?אWFאכ אVA Xא&7 א CאNא&"5א (�Z) deא$]

 .(1 jG"S) +OWFאD$Nאא _Orא&%#א (�Z) +OSא[$אQ
 +Q-Z6&א B) []א "W] deא$V&א ?@A lאDZ$Nא "VJG

 j"Z) Xא �O4 ,אfLZQG _Orא&%#א BOQ C3א5[א) iאDSא
 Xכ%א א CאNא&"5א BOQ |9$m) !5אD#&א CאS5"Q DOR$&א

 ._Orא&%#א (�Z%& >"#) DO� i-0V$9& 7V)q&א x"%&א
 79J א�V%&א D{א j-4 CאNא&"5א x"4�9 אm$cFG

 DORF DO{אF X12 א&7 א D6) 7b �-0#&א _Orא[$א� (#א
 D6) 7b +ONאNא&0#-� אא Db-F x-$c) 79J א�V%&א

 7b /U-$%&א lא.m]אא h0cQ א�DO0א� כD1� X-כE u-N
 7b +ZU-$%&א Cא<אEq&א h]אS 7&א ,+OSאא[$א CאE-$c)
 hc] lא.m]א&7 א +Nא&"5א C5א>א "UG ,Xכאc&א >"J
 +O)אp&א&@5! אG }%3&אG y5אא B) _7 &כFא&@א iאאכ$.א

א&79J 80,7% ,45,4% ,153% -#] 7 א&$A ,hOFD@א אYא 
 .+E-�) CאS5> 2-3 B) l5א5! אאD4 +S5> vZ.F5א א)
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ǢŐƜģŨǨǤĝǌ�ǶƒĝʹŻǤĝ�ǶǇƥŏǩ .2

 DOR$9& +��U> D`אכ d��eא&��7 [$א _��r-$9& +��N7 א&"5אZ��cF
 D6%Q +��Oeא@R&א _��Orא&%#א ���ZQ +��OS7 א[$א��b /��U-$%&א

 +��O&-6#%&א? א��O%&א +��OSא[$אG +��Oeא א&%א��fFאSאO$4אG
 (��N5 u"fQ ,+Oא�V%&א CאD��OR$&א uGD��, v��#F

אD$��NאOWFאO903$��c) C+ אכ`��Q .+O&-%��< Dאא�א��b+ א&7 
 BO��c#$& +O.Oא&$כ CאiאD��Sאא ���ZQ (��OO3FG 5א���0$א

 uGD�&7 ,_ א��b _3#&אQ ?א��O%&��4"! אG +��OSא[$א
 .+O903$��c%&א +��Oא�V%&א

 +��N4א&+ א&"5א (O%6F (F u"f&א א@��A w��O3#$& G
א&%"��fQ +��S5@א א&��p$& DED3$%_ (#אOr_ א&G }%3א&@5! 

 (�VQ אfSא[$א (��$E +Oeא@� _Orא#) (��Aכא +O)א��p&א
 �O4 ,_OV&א א$&>G x>א-��Q +%E"3&אא5א�7 אQ +��J5אq&א

j-6#) _R��pE א&B) 25% }%3 אS%א&7 א&%��cא4+ 
 ,x-$��p&א (��N-%&א jא� +%E"3&א5א�7 א& +OJ5אq&א

VOQ%��א j-6#) _��$#E א&@B) 21% !5 אS%א&7 א&%��cא4+ 
 .37.O6&א (��N-%&א jא� +%E"3&אא5א�7 אQ +��OJ5אq&א

 (Aכא4" א (��Iא5 א&%1אO$א� (��F ,w0��N א��%& +��bאא�אQ
 +J5אq&א (�VQ א��f$J5אy (��$E 7��$&א +��Oeא@R&א _��Orא&%#א

 _Orא#) (��Aא B) D0$ZF ���O4 ,!"��E"W&אא5א���7 אQ
5� J [��S-Q D6%QאQG zאא5א�7 q��F 7��$&א D��Lm&א
 (��Nא&%-אQ אf$J5אy ($EG ,א���� [��S-Q !"��E"W&א
א&5qא��OJ+ א&`��א� א&��cאY wQכADא, ���90EG אS%א&7 

(��cאf$4א א&E-V��c+ (��א B��) 4% B) �D��3E אS%א&7 
א&%��cא4+ א&%B��) 10%G D��6%Q +��JG5q אS%א&7 א&%��cא4+ 

  .!"E"W&אא5א���7 אQ +��JG5q%&א

 �q��O%$E G (6#-&��7 א&G }��%3א&��@5!  א&��pא(Q +OאF5.א
 �90EG ,+��ED6%&א +J5אq&א uGD��, v��#F (��f$OSא[$א
7.5-G ,5כ$אf9& B��I 6-6.5 }��%3&א +��OSא[$א t��N-$)

 +OS��9$| א[$אmFG .+O)א��p&כ$��א5 &��9@5! אf9& B��I 8.5
 BOQא) B��E0$$אb ,א��f$J5אy (��N-) uא�$��אQ (��Iא&%1א

 -A x-$��p&א (��N-%&א D0$ZEG ,5כ$��אf9& B��I 407��&15 א
אאQ 7��9Jאא[$אB��OQ +��OS (-א��N) א&5qאJ+ א&`א�.

 +Oeא@R&��0+ אOכD$&7 א��b +��)אA +��]א&`��א� (כא _��Or#%9א& G
 CאW$V%&7��9 אJ DO0��3"5 כQ "��%$ZF 7��$&אG ,D��6%Q

א&0Vא��OF+ כ%��א ��pQ }�-) -��Aכ_ ��WVb ,(4)" אX א&%3{ 
 x-V��c&א t��N-$%&א&7 א%Sא B) 19% +0��cVQ א5כ��pE

 (Iא&%1אG !5@��&א5כ א��pE א��%VOQ ,>D��.9& +��Oeא@R&��6%9א<5 א&
Qא&$Dכh��O א&R@א��3%Q >D��.9& K��e"א5 9% &��כ_ (A B%א.

Ƀ2006-2016�ńĝǍŏƒ�řư�ǶƥƒǍņǩć�4�ǢǔƖǤĝ
�źƄƽǤĝ�ĽŐƛŠ�ƤƒǍņǨǤ�ǶšǍŒǨǤĝ�ǶľƑŏǤģǨǤĝ�ǶũģƑǨǤĝ�ǶľƑŠ

13�	2014
�ǶƽǣņŲǨǤĝ�ǶŐţĝžƴǤĝ�ƃźģƛǨǤĝ��řǩ�ȊǍŏƑǤĝ



18

 v#F א&`א� _��Orאכא! 4א&��+ א[$א� א&%#א��#%& G
 +��Nא&+ א&"5א#& BOZU-) 5אO$א� (��F ,+ED6%&א uGD���&א
 .!"E"W&אG +%E"3&אא5א���7 אQ +J5אq&א [�א(��7 א��`%O&
 zא�V& 79Z.&א א��f9O`%F 7��9J iאVQ /Uא5 א&%-א��O$א� (��FG

 +OmE5א&$א Cא[��אO0&א Dbא-F 7&א +��bאא�אQ ,+��J5אq&א
Gא&%��OZSD+ א[$��א� א&%#אfQ _��Or@? א&%VאG w��Iא&091$%+ 

.+U"Q !א&%#אכא iאD��Sא

A 7��9J G@א UG "��3b/ אא�$Oאm��N +31V) 79J 5א 
 +J5אq&א zא�] _��`%$& �O��p&א D.כ +���bא#%Q +��ZUא&-א
Qאא5א���7 א&Q +��%E"3"&$א GGא<Df] x א&9$%FG ._��OVכ 
(#א���b+ כ.D א&�O��p (אB) 6% B��) �D3E אS%א&7 

 ?@A B) 7%�Z&א +��O0&אR&אG ,D��6%Q +��J5qV%&א4+ א��c%&א
 B) 9% +0��cVQ א5כ��p$& +%E"3&אא5א�7 א B) +4א��c%&א

אS%א&����c) 7א4+ אא5א�7 א&7AG .D6%Q  +��%E"3 א4" 
 |O`א&$כ "E"��< 7J5אy t%VQ !q��O%%&א Cא���bא&%#א

GאאD$4אF j"Z) _W��c$& +��Obכ`6E x-V��N |O_ א&7 
 79JG +O93#&א _��Orא&%#א +��J5אy אfQ >-��cFG . 198%

5אf��Nא (#אOr_  א&t��N-$) �90$b ,�-0# א&%��cא4+ 
א&5q& +E-V��cא��J+ א&fQ }%3א B) 7% אS%א&��c) 7א4+ 

  +OSא[$אQG ,5כ$��אA X-O9) 1.3 +R&א&0א D��6%Q }��%3&א +��J5אy
5� fQא (א3Eא�5 3% q��E כ$��א5, כ%אf9& B��I 6.3 +1��N-$)

(B אS%א&��c) 7א4+ א&@5! א&��pא(E-V��N +Oא� Gא&3%"5! 
 BI 8.8 +1��N-$) +OSא[$אQG ,5כ$אA |��&870 א -��#VQ

&f9כ$��א��LbG .5א� J%א m��N +31V%Q "S-E ,w0��Nא Gא4"! 
 +ZQא&$אG ,D��6%Q +OJ5אq&א&#0-� א C2 (��1#אDJא B��)

 +96.) Cא[��אOQ אfQ Dbא-$E ,+��OJ5אq&א&��#0-� א qכ��D%&
 79J uD��pFG ,+.9$m%&א +O93#&א _��Orא[$��א� א&%#א

 79J !qO%%&א +E>אא5>��א j-3#&א B) !D��O0כ +��J-%W)
.+E5-f%W&אG +���bא&%#א x-$��c)

 zא�] _`%$& +��E5אQ-V&31+ אV) 5אO$א� (��F _��`%&אQ G
 B) !"4אG _`%F �O4 ,!"��E"W&אא5א�7 אQ +��J5אq&א
אV) (AאwI אא6$��Nא� 9$%F �O4 ,D��6%Qכ 33% 
 -AG ,D6%Q !"E"W&א4+ אא5א���7 א��c) 7&א%Sא B)
 79J +J5qV%&א4+ א��c%&א&7 א%Sא B) 11% _��`%E א��)

 +31V%&אQ +��E5אQ-V&31+ אV) /3FG .+��E5-f%W&א x-$��c)
 /3FG , _OV&א Df] א&%$א�%+ &"&$��א +��OQDR&א +��EGאD#6&א

 !DO#0&אG +E5"Vכ��Nאא Cא�b7 [1א2 (#אb א��ObאDRS
 �-U-& !DO#0&א +���bא� &%#אE50$/ א<אFG ,+��Ob-V%&אG

 qO%$FG .+�bא&%#א ?@��A 27 [1אb אfV) D��0אאכ iq��W&א
 K1RL&א gD&7��9 [�) אJ >א%$JאאQ +��E5אQ-V&אQ +��J5אq&א

 B) D0אכ Cא"Z%Q +��OJ5אq&א +VכO%&79 אJ >א��%$JאאG
 7b !"e31+ 5אV) D��0$ZFG ,+%E"3&אא5א���7 אQ +��301%&א

 j"Z) _6EG ,+EGאD#6&א +��J5אq&א CאOV3F w��O01F
 j"Z) 79Jא _`%O& ,140% א��fQ x-V��c&7 אJ5אq&א |��O`א&$כ

 ?@A qO%$FG .D6) 7��b !"E"W&אא5א�7 אQ |��O`כF
א&%Q +��31Vא[$��א� א&%JG5qא��Z.FD) C+ א&O#QD+, (`_ א[$א� 

א&.אכG +fא&GDLmא5"3FG ,C (��cא5y +4א��J+ א&%1אI) fQא 
 D6%Q +O9א&כ (��Iא4+ א&%1א��c) 7&א%Sא B) 23% -��#VQ

Q%-א��N) א&5qא��J+ א&`א�, Gא&BJ "EqF 7��$ 200 א&| Aכ$א5 
 B) 0"אF +Z.FD) +��OSא[$א Cא"Z%Q qO%$F כ%��א . E-V��Nא�

f9& B��I 25כ$א7b 5 א&%-��N) א&f9& BI 35 (��{ ,79OVכ$א5 
 7b 5כ$אf9& B��I 40 7&א /.FD$& ,7��.O6&א (��N-%&אQ

 +1#) +E5אQ-V&אQ "S-EG .x-$��p&א (N-%9& t��N-$%&א
 ,+OJ5אq&א&#0-� א qכ��D%& +ZQא&$א +O`#0&א Xא$��c0&א

 B) !DO0כ +J-%W)G +��O`#0&א !D0m&א  אfQ D��bא-$E 7��$&אG
א&O0א[��אC א&%OZSD+ א[$א� (j-��6# א&%1אI) Qאא5א�7 

 j-3#&א B) "E"Z&7��9 אJ אfbאD��<א +bאא�אQ ,!"E"W&א
.+E5אQ-V&31+ אV%Q +E>אא5>��א

�ǢǩģƖǤĝ�ȈƾĝʽƴŭǤĝ�ƮǈǍǨǣǤ�ŧŐơǍŝć�5�ǢǔƖǤĝ 
ǶƒĝʹŻǤĝ�ǆƦģŏǨǤ
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ǶƒĝʹŻǤĝ�ȋƾ�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝǌ�ńģŠģŐʗǤĝ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝǌ�ńģŠģŐʗǤĝ .3 
ǶƒĝʹŻǤĝ�ȋƾ

 zא"m$N79 אJ +Nא&+ א&"5א#& +OeאDS2 אאD1&א qכFDF
 AquaCrop !א&%#אכא �Y-%] B) X-כ$E !א5 &#%9אכאIא

 +OS5! אא[$אG"&אכ7 א#O& ,(�>אc&א5 א"rאא)
&#%9אOU _Or" א&"5אVQ +Nא79J i �6אf6eא G(#"<אfFא 

 �e6אm&א ?@A BOQ _Jא&$.אG ,+OS-&-OcO.&א 
G א&Z-א(_ א&V)G +QDF B) +O�O0א�, Qאא�אb+ א&7 

  .CאJא&$.א ?@A /) +OJ5אq&א CאN5א&%%א Cא�א"F 
z-3E G א&Q AquaCrop �Y-%V%#אכא! א[$אOS+ א&%א<! 

 א&WאG +bא[$אOS+ א&G ,j-6#%א[$א4G +OS"! א&%Oא? 
 C>אfSא B) +O�O0&א Cא<אfSאא DO{אFG Keא&%א XאqFאא G
D4אG +E5(אQ  .+O#9)G +Oeאא�אb+ א&Y 7&כ bאX אIא5 

 Cא[אOQ B) !"E"S +J-%W) zא"m$Nא B%L$E !א&%#אכא
 Regional) +O%O9Uא +Oא�V) C5אG> �Yא%V& א�V%&א

 +OQDZ&31+ אV%&אQ +rא� (circulation models; RCMs
 79J [Oא�V%&א CאDOR$&א D{א +N0א<5! « <5א) BJ +WFא]

 ($O& ,«RICCAR [OQDZ&31] אV%&א Kb [Oeא&%-א5< א&%א
 _Lbא +U> 79J j-6#9& +N7 א&"5אb אf)א"m$Nא

 CD3$N3" אb ,[4אLEא w0N כ%אG .+O903$c%&א CאZU-$9&
 +N5א> Cא� 4אא{ iאDS79 אJ +ED6%&א +N4א&+ א&"5א

 .(2) jG"S אf#�-E כ%א ,+OJDb

h91F "U G א&Q _%Zא&"5אG +Nאm$N"אz אIא5 א&%#אכא! 
א&cאY wQכD?, א0Fא� }א� �1-אE@O.VF C+, כא&$א&7:

(ZאAquaCrop �Y-%] !DOE &%#אכא! א[$א� . 1
א&%#אOr_ א&`א� v#F א&�uGD א&O9#%+ &כ_ 4א&+;

2 . _Orא&%#א +OS79 א[$אJ א�V%&א DORF DO{אF !אכא#)
א&`א�;

3 . +OSא[$א BOc#$& |Oא&$כ CאiאDSא �Z0& (OO3F iאDSא
א&%Oא? &#%9אOr_ א&`א� א&%$א}DOR$Q !D א&%Vא�.

 Cא[אO0&א B) +J-%W) /O%WF (F D)אא s>אQ 7b
 �Y-%V& jאא<�א C9.א) iאp]א +)yא&א +ONאNאא

O.V$& ,AquaCrop@ �1-אC א&"5אN+ א&`א}+, 30Iא� 
:+O&א&$א _Or$9.א&

ǶŐƯŮƄǨǤĝ�ǶŐųģŏǨǤĝ�ƚţģƛŲǤĝ
 +Oא�V%&א Cא[אO0&א B��) +J-%W) 79J j-��6#&א (��F

 Cא[אOQ !5-r 7b ,+E5אQ-V&אG אm��N 7��$31V%& +��OZSD%&א
 zאJ 7$4G 2000 zאJ B) 0"אF zא��J 17 !D��$.& +��O)-E

YG ,2016&��כ אf)"m$��Nא אJ"א< ("�אC א&%Vא� 
 .AquaCrop �Y-%V& !DEאZ%&א iאD��Sא +)yא&א +O��NאNאא

ǶʞʵƛǨǤĝ�ǶƒĝʹŻǤĝ�ǶǤģŨǤ�ǶŠǍǔǨǤĝ�ǶŐưƄƽǤĝ�ńĪģŨǤĝć�2�ǡǌŻŭǤĝ

ǡǍƛŨǨǤĝǧƒǍǨǤĝȊƄǤĝ�ǦģƪŠƮǈǍǨǤĝ

1ŧǨǇǤĝȇǍņƗŧţĝʽƗ�Ȉƾ�ȈŨƥƒ�ȊƃűŐƖǤĝ�ƄƽǕ��ģŲƒ

2ǶŐǩģƖǤĝ�ǵƃžǤĝȈƽŐƜƣǍƥų�Ȉƾ�ȈŨƥƒ�ȊƃűŐƖǤĝ�ƄƽǕ��ģŲƒ

3ǧƦģǨƥǤĝȈƽŐƜƤŐǇŏņǤģś�ȊƃǶʞʱģśǍŏǤĝ
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 7%�Z&א5! אD��#&א CאS5> D��rאVJ Cא[��אO0&א v��V%LFG
 D$) 2 �Gא&JD��NG xD��R6+ א&EDא� א&3%א7��9J +��N אF5.א

 +O)-O&א Cא"��Z%&א&7 א +��bאא�אQ ,+��Nא&"5א K��$31V%&
 Dbא-$E (��& �O4 ,t3b אm��N +31V%& 5��1א)3-� אא��c&

 +31V%& +��4א&%$א +��Oא�V%&א CאW��c&אQ D��6VZ&א א@��A
 79J j-6#&5 אא>��א5! א&��7 א"WF אVAG .+��E5אQ-V&א

 +ZQאF +O��NאOU +OJ5אy >א��r5א C1#א) B��) Cא[��אO0&א
 D.כQ אm��N �5אWF 7$1#%Q +��OJ5אq&א&��#0-� א qכ��D%&

 +O9%J v��EDSא "UG .+��E5אQ-V&אQ Xא$��c0&אG �O��p&א
 (F ({ ,/U-) _כ��& +��Oא�V%&א Cא[��אO09& (��OO3FG +��ZSאD)

 }$]-Dm0&אG D��1%&אG !5אD#&א Cא< (9.��א"��Jא אf)א"m$��Nא
 zyא&א  zאZ&א� א��V%&9| א) iא��p]א +��)y7 א&א��ZSD%&א

.AquaCrop �Y-%VQ !אכא��#) iאDSא

ǶśƄņǤĝ�ǶǤģũ�ƚţģƛų
 Cא��4" א&%"�א +QD$9& +��OeאEq.&א ���e6אm&א "��ZF

 Cא.rא&%-א +��rא� G , AquaCrop �Y-��%V& +O��cOeD&א
 Cא(אZ%&אQ +��10FD%&אG +��QD$&א z3-א& +O��NאNאא

 }�-EG  .+��O�5אא-+Oeא&%א Cא��UאZ9& +��O.Or-$&א

 ,+��N7 א&"5אZU-%& +O9#) Cא[��אOQ 7��&(3) א&$א jG"��S
��F) א&fO9J j-��6#א (B <5א��NאC (F +��OZSD) אDSא�Aא 
 iqW&א zא"m$��Nא (F []א�4+ א) /��) ./��Uא&%-א n��.VQ
 �Y-%V& +��O�5אא +Oeא&%א Cא��UאZ&א� א��c#Q א���m&א

 /0��p$&א "VJ +O�5אא +��Q-ID&א (��OU א���c#& SPAW
 �O4 ,+��QD$&א C0/ &��301א��p%&כ��7 אO&G5"Of&א _��Or-$&אG

 +OZSD%&א Cא��Nא&"5אQ +4א$) Bכ��F (& (��O3&א ?@��A Xא
.Cא[אO0&��6"5 א)

ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�ńģŠģŐʏ
 x") +bDZ%& +��Ob-W&א? א��O%&א ���e6א� xD��#F (��F
 B) +��Nא&"5א Cאא#Q K��eא&%א Xאq��F7��9 אאJ א��ADO{אF

 �-SD&אQ כ��&YG ,+EDZ��p&א +��Orאm&א D��O{אF jא���
&D��0m9אG iא&%$m��N �-��#Q 7��$1#%Q B��O66mא 

 B��E0$אQ +��4א&%$א C9-(��אZ%&א C>א��bא "��UG  .Xא$��c0&אG
 +��31V%Q +��OJ5אq&א w��IאV%&אQ +��Ob-W&א? א��O%&א2 א��%Jא

m��Nא ��VQא0F 7��9J iאB��E כ.אi! [���אz א&uD��6 א&793#, 
 X-כE uD��6&א zא�] !iכ.��א& +O��NאO3&7 א&#א&��+ א��bG

 7JD.&א uD��6%&א x-$��c) _.��Nא +��Ob-W&א? א��O%&א w��%J

ǶʞʱģśǍŏǤĝǌ�ģŲƒ�ƮǈǍǨś�ǶśƄņǣǤ�ǶŐơƃĭĝ�ǶŐţģǨǤĝ�ńģǈıƯǤĝǌ��ǶŐţģʞʶƽǤĝ�ƚţģƛŲǤĝ�ńģŠģŐʏ�ć�3�ǡǌŻŭǤĝ

ƮǈǍǨǤĝ

�ǶǕģǨƒ
�ńģǇľƦ
ǶśƄņǤĝ

ǶśƄņǤĝ�ǦĝǍǈ�ƼŐŏƛŝ
�ǦĝǍǈ
ǶśƄņǤĝ

�ǶƯƑǤĝ
ǶŐǣǇŨǤĝ

�ǶƥǇŠ
�ǡǍśžǤĝ
ǧţĝŻǤĝ

�ĖģǨǤĝ
ƄƑŐǨǤĝ

ƮľƖņǤĝ
�ǢŐƜǍņǤĝ

�ȈǔŐǤǌʹŻŐǭǤĝ
ƮľƖǨǤĝ

	ǧƒ
	�
�řŐƥǤĝ	�
�ŅǣƑǤĝ	�
�ǢǩƄǤĝ	�
� ȫģǨŭũ�	ǦǍɿ�ǧǩ


�ƄƽǕ�°�ģŲƒ
�űŐƖǤĝ
	15


0-2038.339.921.8�ǶŐŏŐƦ
ǶŐʘǨƦ36.920.016.949.595.8

20-4041.238.020.8ǶŐŏŐƦ37.922.315.650.079.2

40-6048.233.018.8ǶŐŏŐƦ40.825.115.750.948.7

60-8052.232.615.2ǶŐŏŐƦ43.125.517.652.246.3

80-10056.230.413.4ǶŐŏŐƦ44.527.117.452.937.9

�ǶʞʱģśǍŏǤĝ
	16


0-305.211.483.4�ǶŐǣǩƃ
ǶŐʘǨƦ10.85.35.546.12423.8

30-604.27.987.9ǶŐǣǩƃ10.15.24.946.52836.6

60-1204.06.989.1ǶŐǣǩƃ9.95.24.746.62874.7
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ǶƒĝʹŻǤĝ�ȋƾ�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝǌ�ńģŠģŐʗǤĝ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

 x@&אG ,(5כ$אA 20-50 +4א��c) z"��mE) +��J5אq&א l-��#&
 }1��N x-$��c) _.��Nא D$) 2 x-$��c) 79J X-כ��E

 Xאb ,+E>א��<D$Nאא Cא��NאO3&א ���Z0& ��30א�IG . 7אא5א���
 �@Q@$E uGD���&א ?@A _��, 7b K���5אא iא&%��א x-$��c)

 Cא��NאO3&א C>א��bא א��%VOQ  .D��$) 2.80 - 2.50 B��OQא)
 K�5אא iא&%��א x-$��c) Xא��Q +��E5אQ-V&אQ +E>א��<D$Nאא

 Bכ%E 7��&א&$אQG ,D��$) 4 B) D��0אכ w��%J 7��9J 
.?DO{אF _��AאWF

�ǡǍƛŨǨǤĝ �ƚţģƛų
 B) j-6#) _כ��& +O9#%&א uא��Vrאא D��`אכ "��E"#F (��F

 ,zאZ&אא[$א� א t��N-$%& א���O`%F +��Nא&"5א _��Orא#)
 ({ ,+��Nא&"5א wIאV) B) +��31V) _כ��Q א5א���p$]א D��`אאכG
��F) אO$��N.א��J-%W) iאC א&O0א[��אC אאNאO��N+ א&%#"<! 

&6mא���e א&��VQ j-��6#%אOQ 7��9J iא[��א��OZSD) C+ ($א4+ 
 �m��N �-��#Q +��1#%Qא OQ Gא[��אB) +��J-%W) C א&%qא5

 .Xא$��c0&א �-#Q +��1#) t��O#%Q +��OSY-%V&א

ǶƒĝʹŻǤĝ�ŻŐǈ�ǢŐƜģŨǨǣǤ�Ƀ�AquaCrop�ūŽǍǨŏǤ�ńıųŻǨǕ�ǶľǣƥņǨǤĝ�ǶŐƒģƒĭĝ�ǶŐǤǍƛŨǨǤĝ�ƚţģƛŲǤĝ�ńıǩģƯǩ ć�4�ǡǌŻŭǤĝ

ƼŏƛǤĝ
ŧǨǇǤĝǵƃžǤĝǧƦģǨƥǤĝ

168�ǵƇŐŮ
�řŐŭǮ�ƼŏƜ�ĖģƠŐʏ�ǶŐǩģƗ�ǵƃŽ

10�ȇźƄƾ
ǒǌʹ�ǢƒģǕ�Əģƒğ�řǩ�řŭǮ

ǶưĝʹʾǤĝ�ƮǈǍǩģŲƒģŲƒǶʞʱģśǍŏǤĝ

�ǶưĝʹʾǤĝ�ǧƒǍǩȇǍņƗȋƽŐƜȈƽŐƜ

�ǶưĝʹʾǤĝ�űʞʱģŝ�ƄľǨƾǍŠ�ƼƛņŏǩǍɿģǩ�řǩ�ȈŠģŊǤĝ�ƼƛŏǤĝ�Əƃģǩ�Ƽƛņŏǩ

�ńıņƖǤĝ�ǶưĝʹʾǤĝ�ǶƾģŊǕ 
�ȋˋģľŏǤĝ�ĖģƥƴǤĝ�ŻšŻŨņǤ
 

	CC0�ȋţĝŻņśĪĝ

 2Ǧ�ńģľŠ�300 
	ƃģņǔǮ�ǵƃžś�ǧŭǕ�200


�ǶƾģƑǩ�Ȉǣư�ƣǍƥų�Ȉƾ�ƭʹʾš
�ɃƣǍƥŲǤĝ�řŐʏ�ǧƒ 75-60 

�ńģˋģľŏǤĝ�řŐʏ�ǧƒ�30�ǶƾģƑǩǌ
ƤŲǤĝ�ƐƽŠ�Ȉǣư

�ɃƣǍƥų�Ȉƾ�ǢŏƖǤģś�ƭʹʾŝ 
�řŐʏ�Ƅņǩ�1�ǶƾģƑǩ�Ȉǣư

��ɃƣǍƥŲǤĝ 
�ńģˋģľŏǤĝ�řŐʏ�ǧƒ�50�ǶƾģƑǩ�ǌ

ƤŲǤĝ�ƐƽŠ�Ȉǣư

	CCx
�Ȉƛǈĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ	99%¦
��ƞƃĴǤ�ǶǣǩģǕ�ǶŐƥƴŝ90-95%75-85%
�ǌĝ�ƃǌžľǤĝ�řǩ�90%�ńģľŠĝ�Ȉņũ�ǵƄņƽǤĝ

	CC0
�ńıņƖǤĝĝ�ȈƾģƯŝ
ǦǍɿ 15-7ǦǍɿ 15-10Ǧģšğ  7-5

�ȊƄƠŲǤĝ�ĖģƥƴǤĝ�ȈǤĞ�ǡǍƜǍǣǤ�ǵƄņƽǤĝ
	CCx
�ȈƛǈĭĝǦǍɿ�95-90ǦǍɿ 80-75ǦǍɿ 90-80

ǶųǍŲŐƖǤĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝǦǍɿ�110-100ǦǍɿ 95-85ǦǍɿ�145-135

ȋŮǍǤǍŐƑŐƽǤĝ�ŬƠŏǤĝ�Ȉņũ�ǵƄņƽǤĝǦǍɿ 145ǦǍɿ 120-100ǦǍɿ 160-150

ƃģǮƆĬĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝǦǍɿ 95-90ǦǍɿ 75- 65ǦǍɿ 60-50

ƃģǮƆĬĝ�ǵƄņƾǦǍɿ 15-8ǦǍɿ 15-10ǦǍɿ 90-80
�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư 
	ǧƒ
�	Zx
�Ȉƛǈĭĝǧƒ�80-60ǧƒ 90-70ǧƒ 60-50

�ƃǌžŭǤĝ�ǆǨư�ƲǍǣľǤ�ǵƄņƽǤĝ 
Ȉƛǈĭĝ�ǡģƯƽǤĝǦǍɿ 80-75ǦǍɿ 75 -60ǦǍɿ 100-95

źģƛŨǤĝ�Ȉņũ�ǵƄņƽǤĝǦǍɿ 170 -160ǦǍɿ 125-115ǦǍɿ 170-160

�ǶśƄņǤĝ�ǶśǍƛų�źģǭŮĬ�ǶśģŭņƒĪĝ 
ǶśƄņǤĝ�ǶũǍǣǩ�źģǭŮĞ�ǌğ

�ǶũǍǣǨǣǤ�ǢǨŨņǤĝ�ƤƒǍņǩ�ƼŏƜ
�ǶǣũƄǩ�ĖģŏŊʛƒģś�ƕƥƯǤĝǌ

ƃģǮƆĬĝ

�ǶƜģųǌ�ȋţģǨǤĝ�źģǭŮĳǤ�ƏģƑũ
ƃģǮƆĬĝ�ǵƄņƾ�Ȉƾ

�°�ƻģƽŭǤĝǌ�ǶũǍǣǨǣǤ�ǦǌģǇǩ
�ǡıų� ȫıŐǣǈ�ǬņǩǌģǇǩ�ƟƽŲŏʃ

�ƃģǮƆĭĝ�ǵƄņƾ
�źģƛŨǤĝ�ƄƗǐǩ 

	harvesting index
36-39%42-48%55-65%

ńģŠģŐʗǤĝ�ǆŐǈŻņǤ�ģǭś�ǶŠģƯņƒĭĝ�ǧŝ�ƮŮĝʽǩ(19),(18),(17)(20)(21)
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 >"J +1��Nא-Q wOU"FG +��ZSאD%& Cא[��אO0&א v��ZL� "��U G
 .DLm&אG +��O93#&א _��Orא&%#א jא��W) 7b iאD��0m&א B��)
 x@&אG ,_O6.$&אQ Cא(��אZ%&א ?@��A (4) jG"��S >D��cEG

 n.V& j-��6#%&א -%] CאD��$b 7b B��E0אF >-��SG }���-E
א&��AG ,|��V6@א א&0$אB��J d$VE B��E א&$Q D��ORא&Z-א(_ 

.j-6#%&א B��) |V6&א n��.] א[$��א� +��E5אא<אG +��O�O0&א

ǶŐǣǇŨǤĝ�ǵƃĝźĭĝǌ�ȊƄǤĝ�ƚţģƛų
 !Dbא&%$-א +E>אא5>א j-3#&א g5 CאWcQ +]אZ$Nאא (F

 ,Xא$c0&אQ +OSY-%V&א �mN �-#Q 7$1#%Qא Gא&%qא5
 +O934 !5א<א CאN5א%)G +O9Zb g5 Cא[אOQ 79J j-6#9&

 �e6א� }�-E (5) jG"SG ,BOJ5אq%&1+ אNא-Q +301)
א&G gDאא<א5! א&O93#+ &#%9אOr_ א&`א�.

ǡǍƛŨǨǤĝ
F#$א� �Z) !-1א�Y-%] !DOE א&%#אכא! AquaCrop א&7 

 ($$& ,+Nא&"5א _#) _Orא&%#א +OSא[$א Cא[אOQ Dbא-F
 (F א@f&G .!א&%#אכא B) +WFאV&א +OSאא[$א deא$VQ אf$]53א)
 /Uא-%Q א&`א� _Orא&%#א +OSא[$א Cא[אOQ 79J j-6#&א

 +O9%J iאDSא +Oא�V%&א !D$.&א n.] jא� +Nא&"5א
 6.350 C1אN-$%Q ,(6) _א >כf#�-E כ%א , !DEאZ%&א
 ,+O)אp&כ$א5 &9@5! אA/BI 8.760G ,}%39& 5כ$אA/BI

 .(Iכ$א5 &%19אA/BI 33.222G

ǶƒĝʹŻǤĝ�ŻŐǈ�ǢŐƜģŨǨǣǤ�ǶŐǣǇŨǤĝ�ǵƃĝźĬĝǌ�ȊƄǤĝ�ƚţģƛų ć�5�ǡǌŻŭǤĝ

ŧǨǇǤĝǵƃžǤĝǧƦģǨƥǤĝ

ȈǣǇŨǤĝ�ȊƄǤĝ�� ȫĪǌğ

ȊƄǤĝ�ǦģƪŠ
 Border surface
�ŧţĝʽƗ�Ȋƃ

	irrigation
 Furrow surface
�ƣǍƥų�Ȋƃ

	irrigation	Drip irrigation
�ƤŐǇŏņǤģś�Ȋƃ

ńģʞʵǤĝ�źŻư
�ǶǣǩģƗ
�ǧƒǍǨǤĝ�ǡıų�ńģʞʱ�6-5

	ǶưĝʹʾǤĝ�Ƕʞʱ
�ƄŐƵ
�ǧƒǍǨǤĝ�ǡıų�ńģʞʱ�7-6

	ǶưĝʹʾǤĝ�Ƕʞʱ�ǶǣǩģƗ

ńģʞʵǤĝ�řŐʏ�ǵƄņƽǤĝǦǍɿ�30-25ǦǍɿ�15 -10ǦǍɿ�4-1

�ȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ�ȈǤģǨŮĝ
ǧƒǍǨǤģś

ƃģņǔǮ��3Ƅņǩ��5000-4500ƃģņǔǮ��3Ƅņǩ�8500-7500ƃģņǔǮ��3Ƅņǩ�4500-3500

ǶʞʵǤģś�ȊƄǤĝ�ǫģŐǩ�ǶŐǨǕ�ƤƒǍņǩǧǩ�120-60ǧǩ�120-90
�ǶŐţģǨǤĝ�ǶǤǌŻŭǣǤ� ȫģǇľƦ
�ǧǩ�20-2
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǧŐǈ�Ȉǣư�Ėģŏś

	ǡǍƛŨǨǤĝ�ǢǩģƯǩǌ

Ƕʞʱ�ƄųĠǦǍɿ�20�źǌŻŨś�źģƛŨǤĝ�ǢľǈǦǍɿ�30-20źǌŻŨś�źģƛŨǤĝ�Ǣľǈ

ǶŐǣǇŨǤĝ�ǵƃĝźĭĝ�� ȫģŐŠģŞ

ǶưĝʹʾǤĝǌ�ǶśƄņǤĝ�źĝŻưĝ
�Ȉƾ�ǶŐǤĠ�Ƕưĝʹʺǌ�ƃʾŐǣǤģś�ǶšǍƑŝ

ƃǍƥƒ
�Ȉƾ�ǶŐǤĠ�Ƕưĝʹʺǌ�ɃƃʾŐǣǤģś�ǶšǍƑŝ

ƣǍƥų
ƣǍƥų�Ȉǣư�ȇǌŻš�ǢņƗ

ǬŐƥƴņǤĝŻŮǍŝ�ĪŻŮǍŝ�ĪŻŮǍŝ�Ī

ŻŐǨƑņǤĝ�ȇǍņƑǩŻŐŮ��ĝŻŮ�ŻŐŮŻŐŮ��ĝŻŮ�ŻŐŮŻŐŮ

ƕţģƖŨǤĝ�ŻŮĝǍŝ5% >ƃĝʽǨņƒģś�ģǭņǤĝʺĞ�ǧņšƃĝʽǨņƒģś�ģǭņǤĝʺĞ�ǧņš

ƻƄƛǤĝ�ǦģƪŠ
�Ȉǣư�ńģŐǣǇŨǤĝ��Ȉƥƴǩ�ƻƄƜ
ǶśƄņǤĝ�ŧƥƒ�řǩ�ǧƒ�120�ǆǨư

�Ȉǣư�ńģŐǣǇŨǤĝ��Ȉƥƴǩ�ƻƄƜ
ǶśƄņǤĝ�ŧƥƒ�řǩ�ǧƒ�120�ǆǨư
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ǶƒĝʹŻǤĝ�ȋƾ�ǶǩŻŲņƑǨǤĝ�ńıǩģƯǨǤĝǌ�ńģŠģŐʗǤĝ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

 2015-2000�ńĝǍŏƒ�ǡıųǌ�ŧǨǇǣǤ�2003-2015 ńĝǍŏƒ�ǡıų�	ƃģņǔǭǤĝ�řƦ
�ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǶŐŮģņʂĝć�6�ǢǔƖǤĝ
�ǶƥŨǩ�ƤŐŨǨś�ǶŐŮŽǍǨŏǤĝ�ƭʹĝʾǨǤĝ�řǩ�ǶưǍǨŭǩ�ǶŐŮģņʂĬ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǤĝǌ�Ƀ3�űŐƖǤĝ�Ƅƽǔś�ǶŐǩģƖǤĝ�ǵƃžǣǤ

2000-2015�ńĝǍŏƒ�ǡıų��ŘģņƑľǤĝ�ňǍŨś

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǡ

Ǎƛ
ŨǨ

Ǥĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǡ

Ǎƛ
ŨǨ

Ǥĝ
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

ǧƦģǨƦǶŐǩģƗ�ǵƃŽŧǨǈ
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�ǵģǕģŨǨǤ�AquaCrop�ǵƄŐʑģƯǩ .4 
ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ

 Cאכא! 4אא#%& AquaCrop �Y-%] !DOEאZ) +O9%J D0$ZF
 7UאQ אfO9J qכFDF 7$&א (A1-! אאm&7 אA ,+Nא&"5א

 v#F _Orאכא! א[$א� א&%#א#) B) +Nא&"5א C1-א�
 DORF /) |O$9כ& CאiאDSא (OO3FG ,א�V%&א DORF uGD,
א&%Vא�. F "UG) אDSאA i@? א&30I !-1mא� &$$9אQ/ א&$א&7:

)$-*�¾MF
�ŰģŏǨǤĝ�ńģƽǣǩ�źĝŻưĝ

 ,+Nא&"5א /Uא-) B) /U-) _9| [76 &כ) iאp]א (F
 7%�Z&א5! אD#&א CאS5"& +O)-O&א Cא[אO0&79 אJ x-$#E
2000- +OV)q&א !D$.9& ,5אא(1אG א�ED&א +JDNG xDR6&אG

 Cא< (9.א"Jא +%eאU B) |9%&א א@A >אDO$Nא (FG .2016
 iאp]7 אb [)א"m$Nא ($O& ,AquaCrop �Y-%VQ א�V%&א

 |9)G ,(Tnx file) !5אD#&א +S5"& +ONאNא� אאV%&א C9.א)
 7ZSD%&א }$]-Dm0&א�  אc4 ({ ,(PLU file) 51א)אא

 +fSאG jא� B)G .(ETo file) [Q א�m&א&9%| א iאp]אG
 zאZ&א� אV%&9| א) iאp]א (F �Y-%V&אQ א�V%&א wO01F

 +3Qאc&א&`א� א Cא&9%.א _%pO& +31V) _כ& (CLI file)
 Cא[אO0&אQ א�m&א MaunaLoa.CO2 |9%& +bאא�אQ ,
.x-W&א uאR&אQ X-QDא&כ "Ocא[7 אכ{ yאR& +1N-$%&א

)40-�¾MF
�ǶśƄņǤĝ�Ƽǣǩ�źĝŻưĝ

 AquaCrop �Y-%VQ +QD$&א wO01F +fSאG zא"m$Nא (F
 ,+E5אQ-V&אG אmN 7ZU-%Q +rאm&א +QD$&א C9.א) iאp]א

 +S5"%&א Cא[אO0&79 אJ א%fV) _כ x-$#E �O#Q
 (O3&79 אJ x-$#F !אpV%&א Cא&9%.אG .(3)jG"WQ

אאD$bא�O0& +Oא[א1N C{ א&$f9E"ZF ($E (& �O4 ,+QDא 
&F z"Z-אOQ Dbא[אO9#) C+ &%9-אU/ �אZ%Q +rא(_ 

 .+QD$&א C30אI B) Dm0&א(_ אZ)G 7#1c&א XאEDW&א

�ǶŐƾǍŭǤĝ�ǫģŐǨǤĝ�Ƽǣǩ�źĝŻưĝ 
)(85�¾MF(

 +Ob-W&א? אO%&4א&+ א |Or-$& א< (9| �א�"Jא (F
 +Ob-W&א? אO%9& vQא{ x-$c) >"#E �O#Q ,אmN /U-%&

 .+QD$&1{ אN B) D$) 2.8 w%ZQ (N-%&א jא-I
 �Y-%] z-3E +QD$&א א&9%| (/ (9| א@A 5אO$א� >DW%QG
 7b +EDZp&א +Orאm&א DO{אF (OU _E"Z$Q AquaCrop

.(+QD$&9| א) 7b +S5"%&א G) +QD$&א

)$30�¾MF
�ǡǍƛŨǨǤĝ�Ƽǣǩ�źĝŻưĝ

E"ZF (F_ א&9%.אC אאD$bא�O+ &%#אOr_ א&%3{ 
 (MaizeGDD.CRO) !5@&אG WheatGDD.CRO)) 

 �Y-%VQ BOS5"%&א ,(TomatoGDD.CRO) (Iא&%1א G
30I AquaCropא� &O09א[אC א&%-�#+ G ,(4) jG"WQא&7$ 

 |V6&אQ +39Z$%&א j-6#%&א CאD$)5אQ B) +J-%W) _`%F
 ,j-6#) _כ& C9.א) !"J iאp]א (F "UG .+�bא&%#א DO�G

 jGא"WQ +#�-%&א !DOEאZ%&א C4אא B) +&א 4אfV) _כ _`%E
 CאD$)5א&0א (OU Xאא>א5! א&7 א zאf&א B)G .(8)G (7)G (6)
 (E-3$&א /�G» v#F +E7 א&0"אb אf9E"ZF (F +O&-6#%&א

 _0U |9%&א _E-#F (F ({ , «calendar mode 7)-O&א
 growing» +Z%W$%&א5! אD#&א CאS5> /�-&» [�.4

 K]א{ yא(6$א� �א !-U» _E"ZF (F "UG  .«degree-days
 % D.r 7&א «crop sink strength X-QDא&כ "OcכGא

Qכאb+ א&9%.אYG C&כ &O93$_ א&$א}DO א&0%א&� Eq& [Obא<! }א[7 
 xא _E"ZF ($E (&G .j-6#%&א i79 א<אJ X-QDא&כ "Ocאכ

 B) xאQ Cא<אfSאא DO{א$Q +rאm&א +Oא�D$bאא Cא[אO0&א B)
(9.אC א&j-6#% א&%pVא!. QGאא�אb+ &%א F "3b w0N) Qכ_ 

.+QD$&א +Q-6m& !DOEאZ) iאDSא! אpV%&א Cא&9%.א
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ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�AQUACROP�ǵƄŐʑģƯǩ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

)*33�¾MF
��ȊƄǤĝ�Ƽǣǩ�źĝŻưĝ

F) אJ"א<? E"#$Q" [�אz א&gD א&%7b z"m$c כ_ 
 gD&א +&G"S» 5אO$א�G ,(5) jG"W& 30א�I j-6#)

 "OJא-%Q !>"#) CאE5 jא<�אQ «irrigation schedule
(#"<! כ%א f#�-Eא >כ_ Q ,(7)אS%א&7 480 ()/

 j-6#%& (N-%9& /() 750G ,}%3&א j-6#%& (N-%9&
.(I%19א& (N-%9&/() 432G ,+O)אp&א&@5! א

�ǶŐǣǇŨǤĝ�ǵƃĝźĬĝ�Ƽǣǩ�źĝŻưĝ 
)."/�¾MF(

 79J אfV) _כ x-$#E +O93#&א<א5! א& C9.א) iאp]א (F
 j-6#) _7 4א&+ כb +�D$.%&א +Q-6m&א CאE-$c)

 x-$c) _O`%F (FG .+Nא&"5א _#) _Orא&%#א B)
 CאiאDSאG +QD$&70 כ96#%+ &#א&+ אED3$&א +Q-6m&א

 x-$c) D0$J3" אb [O9JG  .+&כ_ 4אQ +301%&א "O%c$&א
 D{a) DO� _)אZכ }א&%3 j-6#%Q א�m&א +Q-6m&א

&V0אi א&%א<! א&WאYG ,(non-limiting level) +b&כ 
 76Uא&#" אא +bא�אG +Q-6m&א !"OS l5אQ [$J5אq&

(Z) B"אC א&$O%c" א&%-fQ 7rא, E �O#Qכ-X (3"א5 
א&%א<! א&Wאb+ א&VאB) +WF א&%#אכא! B) 99% _`%E א&#" 

 +O&א&%`א uGD�&7 ,_ אb [Sא$]א lD$.%&76 אUאא
  .+Nאכא! 4א&+ א&"5א#%&

F BO4 7b) א0$Jאj-6#) +Q-6� x-$c) 5 א&@5! 
 �O#Q ,«near optimal 7&א&%`א B) hEDU»  +O)אp&א

 B) 95% !א&%#אכא B) +WFאV&א +bאW&3"א5 א&%א<! א) _`%E
 [$J5אy B) (�D&אQ כ&YG .[Sא$]א lD$.%&76 אUא&#" אא

� fQא א&YG ,}%3&כ [�Dא� G5q%&א +QD$&א �-] n.] 7b
 ,"O%c$9& ?D< j-6#%כ +O)אp&א&@5! א j-6#) +ZO01&

  ."O%c$&א B) x-63&א Cא"Z%&א [& uאLE אG

 D{a)G zאA 5אOZ) +QD$&א +Q-6� x-$c) D0$Jא א%VOQ
א[$אOS+ (j-6# א&%1אI) 31V%Q+ א&Q-VאYG ,+E5&כ 

 wO01F z"JG +Q-6m&א +L.mV) +O9)5 7א5א�Q אf$J5אq&
 .+E>6$אUא C0$א5אJא [Q Kr-%&א "O%c$&א B) K6Uא&#" אא

 j-6#%& +QD$&א +Q-6� x-$c) D0$J3" אb א@A 79JG
 _`%E �O#Q ,(about half ) 7&6| א&3"5 א&%`א] (Iא&%1א
(3"א5 א&%א<! א&Wאb+ א&VאB) +WF א&%#אכא! B) 50% אS%א&7 

.+O&א&%`א uGD�&א B) +WFאV&א +bאW&א&%א<! א

ŧǨǇǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄɿģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈ ć�6�ǡǌŻŭǤĝ

8I@DBM�8I@DBM�8I@DBM�8I@DBM�8I@DBM�8I@DBM�8I@DBM�

�ǶưĝʹʾǤĝ�űʞʱģŝƄľǨƾǍŠ�15

�ǶưĝʹʾǤĝ�ǶƾģŊǕ�ƃģņǔǭǤĝ��ńģľŠ�ŘǍŐǣǩ�3

	CCx
�Ȉƛǈĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ99

	CC0
�ƃǌžľǤĝ�řǩ�90%�ńģľŠĝ�Ȉņũ�ǵƄņƽǤĝ779912129

	CCx
�Ȉƛǈĭĝ�ȊƄƠŲǤĝ�ĖģƥƴǤĝ�ȈǤĞ�ǡǍƜǍǣǤ�ǵƄņƽǤĝ90909292959595

ǶųǍŲŐƖǤĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ106

ȋŮǍǤǍŐƑŐƽǤĝ�ŬƠŏǤĝ�Ȉņũ�ǵƄņƽǤĝ145

ƃģǮƆĬĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ90909090929290

ƃģǮƆĬĝ�ǵƄņƾ991010121213

	ǧƒ
�	Zx
�Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư60607070808080

Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�ƲǍǣľǤ�ǵƄņƽǤĝ75757777808080

	harvesting index
�źģƛŨǤĝ�ƄƗǐǩ36393639363939
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�ǧƒǍǩ�Ǣľǈģǩ�ńĝźŻŨǩ�Ƽǣǩ�źĝŻưĞ
 PGG�TFBTPO�DPOEJUJPOT
�ǶưĝʹʾǤĝ

)0''�¾MF

 ($E ,+%E"3&אא5א�7 אQ +O)אp&א&@5! א +J5אy +&7 4אb
 +J5אq&0_ אU !DEq� +E5 אfE5 ({ אf1O1mFG l5אא qOfWF

 7b !D<5 (0אG@0&אQ +J5אq&א ($F ({ ,z-E 10-15 !D$.Q
 +%OU 7&א +QD$&7 אb +Q-ID&א j-rG "VJ �-1m&א

 !D$b +Eא"Q hSG א@f&G .+O93#&א +Zc&א B) �53$אF
(#אכא! (j-6# א&@F _0U !5א�E5 א&5qאJ+ א&%#"< 3%Q"א5 
 OFF |9) iאp]א (FG .-Eא)1 z-E !0$"א א&%#אכא& ,z-E 15

 +%O3Q -E1 (א z-E +J5אq&0_ אUא) +E5 79J x-$#E file
.() 120

ǶŐǩģƖǤĝ�ǵƃžǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄŐʑģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈ ć�7�ǡǌŻŭǤĝ

.[@DBM�.[@DBM�.[@DBM�.[@DBM�.[@DBM�.[@DBM�.[@DBM�

�ǶưĝʹʾǤĝ�űʞʱģŝǍɿģǩ�15
�ǶưĝʹʾǤĝ�ǶƾģŊǕƃģņǔǭǤĝ��ńģľŠ�44444

��	CCx
�Ȉƛǈĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ95
�	CC0
�ƃǌžľǤĝ�řǩ�90%�ńģľŠĝ�Ȉņũ�ǵƄņƽǤĝ10101015151516

�	CCx
�Ȉƛǈĭĝ�ȊƄƠŲǤĝ�ĖģƥƴǤĝ�ȈǤĞ�ǡǍƜǍǣǤ�ǵƄņƽǤĝ75757575757579
�ǶųǍŲŐƖǤĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ85858590909095

�ȋŮǍǤǍŐƑŐƽǤĝ�ŬƠŏǤĝ�Ȉņũ�ǵƄņƽǤĝ100100100110110110117
ƃģǮƆĬĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ65656570707075

�ƃģǮƆĬĝ�ǵƄņƾ15151515151516
	ǧƒ
�	Zx
�Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư70707090909090

�Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�ƲǍǣľǤ�ǵƄņƽǤĝ60606070707075
	harvesting index
�źģƛŨǤĝ�ƄƗǐǩ42454842454847

�ǧƦģǨƥǤĝ�ǡǍƛŨǨǤ�ǶƽǣņŲǨǤĝ�ǵƄŐʑģƯǨǤĝ�ńģƽǣǩ�Ȉƾ�ǡǍƛŨǨǤĝ�ńĝʽņǩƃģś�ǧŐǈ ć�8�ǡǌŻŭǤĝ

5N@DBM�5N@DBM�5N@DBM�5N@DBM�5N@DBM�5N@DBM�5N@DBM�

ǶưĝʹʾǤĝ�űʞʱģŝƏƃģǩ�15
�ǶưĝʹʾǤĝ�ǶƾģŊǕƃģņǔǭǤĝ��ǶǣņƗ�ƼǤğ�20

	CCx
�Ȉƛǈĭĝ�ȋˋģľŏǤĝ�ĖģƥƴǤĝ80
	CC0
�ńıņƖǤĝ�řǩ�90%ȈƾģƯŝ�Ȉņũ�ǵƄņƽǤĝ6

	CCx
�Ȉƛǈĭĝ�ȊƄƠŲǤĝ�ĖģƥƴǤĝ�ȈǤĞ�ǡǍƜǍǣǤ�ǵƄņƽǤĝ80808090909087
ǶųǍŲŐƖǤĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ135135135145145145144

ȋŮǍǤǍŐƑŐƽǤĝ�ŬƠŏǤĝ�Ȉņũ�ǵƄņƽǤĝ150150150160160160159
ƃģǮƆĬĝ�ĖŻś�Ȉņũ�ǵƄņƽǤĝ50505060606057

ƃģǮƆĬĝ�ǵƄņƾ80808090909087
	ǧƒ
�	Zx
�Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư50
Ȉƛǈĭĝ�ǡģƯƽǤĝ�ƃǌžŭǤĝ�ǆǨư�ƲǍǣľǤ�ǵƄņƽǤĝ959595100100100100

	harvesting index
�źģƛŨǤĝ�ƄƗǐǩ55606555606555
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ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�AQUACROP�ǵƄŐʑģƯǩ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

)48��¾MF
�ǶŐǤǌĭĝ�ƻǌʽƪǤĝ�Ƽǣǩ�źĝŻưĝ

 �F) אJ"א< A@א א&9%| א<5א� Ey-FG (OU/ א&13Q +Q-IDא
א&$Q "VJ +QD"אE+ א&5qא30I ,+OJא� &O09א[אC א&%-�#+ 

G ,(9) jG"WQא&%V$c"! א&7 [-� א&$4G +QDא&+ א&%Oא? 
א&G +Ob-W(3"א5 א&0U gD_ א&5qא7b) +J 4א&+ א&@5! 

.(t3b +O)אp&א

)13.�¾MF
�ńģưǌʽƖǨǤĝ�ĖģƖŠĝ

 +3Qאc&א C79 א&9%.אJ x-$#$& CאJGDp%&א iאp]א (F
E �O#Q%`_ כ_ (fVא 4א&+ (#אכא! &%ZאG !DEא4"! &כ_ 
 w.$F +0UאZ$) Cא-Vc& !אכא#) iאDSכ א&YG ,j-6#)

 .j-6#) _כ& +OZSD%&א +OSאא[$א Cא[אOQ Cא-VN /)
 +VN _0$"א א&%#אכא! כ& CאJGDp%&א Cא<א"Jא t0� (FG

n.] "VJ א&$א�E5 א&%#"< (30cא &5q9א7b +J 4א&7$ 
א&G }%3א&%1א0UG ,(I_ א&5qאQ +Jא7b BOJ-0N 4א&+ 

.+O)אp&א&@5! א

��ȋţģƛũĬĝ�ǧŐʘǇņǤĝ
 !5"U (OO3F lDRQ BOeא64א BED<a%Q +]אZ$Nאא (F

 "E"#FG ,j-6#%&א +OS79 (#אכא! א[$אJ �Y-%V&א
 (CRO files) !D0$m%&א j-6#%&א C9.א) Cא5אO� _Lbא

 CאD<a%&אG .+Nא&"5א C7 �1-אU0אQ אf)א"m$Nא
אא64אOe+ א&F 7$) אm$N"א(fא כא&$א&7: 

 QD) tN-$) 5@S/ א&1mא 
:(  Root Mean Square Error)

 DOEאZ%&1א אm&א /QD) tN-$) 5@S 
:(  Normalized Root Mean Square Error)

OU _`%F (Yp) :�O4%+ א&j-6#% א&VאB) dF (#אכא! 
( ) G,79Z.&א j-6#%&א +%OU _`%F  (Yo)G ,�Y-%V&א

 ,7��9Z.&א j-��6#%&א (��O3& 7Qא��c#&א t��N-$%&א _��`%F
 ?@A 7b +EGא��c%&אG j-��6#%&א (��OU >"��J _��`%F (n)

 X-כF zא��J [S-QG .!א&%#��אכא Cא-V��N >"��Z& +��&א&#א
 ,D.6&א B��) RMSE +��%OU v��QD$Uכ��%9א א _��Lbא&%#��אכא! א

 D��<a%&א v]א כאYא !y��0$א5 א&%#��אכא! (%$��אJא Bכ��%E כ%��א
 x"%& !"��OSG ,10% B) D��Rrא NRMSE K��eאא64א

 +�O��NG ,20-30% x"%& !>-��W&1+ א��N-$)G ,10-20%
.30% B) D��0��1א אכm&א +��%OU v��]א כאYא

�ȊƄǤĝ�ńģƽǣǨś�ǦŻŲņƑǨǤĝ�ȊƄǤĝ�ŬǩģŠƄść�7�ǢǔƖǤĝ
�ɃŧţĝʽƖǤģś�ȈŨƥƒ�Ȋƃ��ŧǨǇǤĝ
�ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ

�Ȋƃ��ǧƦģǨƥǤĝ�ĔƦǍƥŲǤģś�ɃȈŨƥƒ�Ȋƃ��ǶŐǩģƖǤĝ�ǵƃžǤĝ
	ƤŐǇŏņǤģś

1

1275379
(DAP
�ǶưĝʹʾǤĝ�űʞʱģŝ�řǩ�Ǧģšĭĝ�źŻư

(DAP
�ǶưĝʹʾǤĝ�űʞʱģŝ�řǩ�Ǧģšĭĝ�źŻư

ǶŐǩģƖǤĝ�ǵƃžǤĝ

ŧǨǇǤĝ

ǧƦģǨƦ

(DAP
�ǶưĝʹʾǤĝ�űʞʱģŝ�řǩ�Ǧģšĭĝ�źŻư

105131

153045607596

	ǧ
ǩ

�ȇ

ƄǤĝ
�ǫ
ģŐǩ

�Ƕ
ŐǨ
Ǖ

140

120

100

80

60

40

20

0

	ǧ
ǩ

�ȇ

ƄǤĝ
�ǫ
ģŐǩ

�Ƕ
ŐǨ
Ǖ

	ǧ
ǩ

�ȇ

ƄǤĝ
�ǫ
ģŐǩ

�Ƕ
ŐǨ
Ǖ

140

120

100

80

60

40

20

0

18

16

14

12

10

8

6

4

2

0

RMSE =   ∑(Yp − YO)2
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�ūŽǍǨŠ�ǵƄŐʑģƯǩ�ǶŐǣǨư�Ŭţģņʂ
AquaCrop

 !DOEאZ) C4אא de(10) [$אG (9)G (8) jאא>כא }�-F
[%-AquaCrop �Y &#%9אOr_ א&`א�, Q }�-)Gכ_ 
(fVא OU) א&%Zא(אC אא64אRMSE +Oe (BI/א&fכ$א5) 

NRMSEG (�) &כ_ 4א&+.  fV)Gא E%כB אm$Nא� 
אX 4א&+ א&%ZאDOE! א&DאG +ZQא&cאZQ+ &6#%-&7 א&%3{ 

 j-6#%&א +OSא[$א _O`%F _Lbא א$)"U +O)אp&א&@5! אG
O3Q) �1א 79J 3.0%G 8.8% א&$Q ,hOFD%א ZEא<b jא25 
($-7b tN אא[$אOS+ (א BOQ א&O3) א&3%אG +Nא&%#אכא! 

 BO&-6#%9& 5כ$אA/BI 0.266G 5כ$אA/BI 0.572 53%"אQ
 .hOFD$&79 אJ

 AquaCrop �Y-%] !DOEאZ) deכ_ (10) [$א< }�-E G
 7%  _`%E uאS Xy-כ (Iא&%1א j-6#) !אכא#%&

 �Y-%V&א Xא �O4 ,�yא&1א j-6#%&א XyG 7&א%Sא B)
E#אכ7 א&-Xy א&Wאu &#%9אL$E [V)G  ._Or{ אX 4א&+ 
 |V6&א +OSאכא! א[$א#) _Lbא v)"U +ZQאD&א&%#אכא! א
 j>אZE א%Q 9.2% 0+ �1אcVQ ,+E5אQ-V&31+ אV%Q �G5q%&א

tN-$%Q 2Db אא[$א3%Q +OS"אA /BI 0.213 5כ$א5. 

�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ǵģǕģŨǩ 
ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǶŐŮģņʂĝ�Ȉǣư

 �#Q 7&א u"fE x@&אG +Nא&"5א B) 7]א&`א iqW&א -A G
 j-6#%&א +OS79 א[$אJ +ZU-$%&א +Oא�V%&א CאDOR$&א DO{אF
 (Iא&%1אG !5@&אG }%3&א _Orא? &%#אO%&4"! אG +OSא[$אG

Qאm$N"א�Y-%] z א&%#אכא! «G , «AquaCrop(3אA +]5@א 
 .X-QDא&כ "Oc9$.+ &`א[7 אכm) CאA-E5אVON v#F DO{א&$א

A wO3#$&G@א א&F u"f) אm$N"אz אIא5 א&%#אכא! 
א&cאwQ אא>א5! א&G ,[Oא&@E x$כ-�Y-%] B) X א&%#אכא! 

 +WFאV&א +O903$c%&א� אV%&א Cא[אOQ +J-%W)G  AquaCrop
:79E 30א� &%אI ,RICCAR  !5>0א) BJ

 AquaCrop �Y-%V& +O&-6#) C9.א) zא"m$Nא
 !-1� BJ +WFאV&א (Iא&%1אG !5@&אG }%39&

 C9.א) n.] zא"m$Nא +bאא�אQ ,+3Qאc&א !DOEאZ%&א
 +O93#&אא<א5! אG gD&אG 7�5אא iא&%אG +QD$&א

 (F 7$&א&%#אכא! א Cא>"#)G +Oeא"$Qאא �GDp&אG
.!DEאZ%&אQ אf)א"m$Nא

 +O)-E Cא[אOQ zא"m$NאQ +O903$c%&א&%#אכא! א iאDSא
 GFDL-ESM2NG Ec-EARTHG CNRM �Yא%] B)

 Regional) +O%O9Uאא +Oא�V%&א C5אG"9& �Yא%Vכ
 +31V%9& +9`%) (circulation models; RCMs

 CאS5> DrאVJ 79J Cא[אO0&א ?@A x-$#FG .+OQDZ&א
א&#Dא5! א&G 7%�Zא&Z)G xDR6"א3N C-� אא(1א5. 

(/ (א�4+ אX א&O0א[אC א&%m$c"(+ [אWF B) +WFא�5 
 B) BOA-E5אVON v#F +3Qאc&א �Yא%V&א B) _כ _ORpF

.RCP8.5G RCP4.5 א�V%&א DORF CאA-E5אVON

 _`%$F ,+OV)y CאD$b א�{ jא&%#אכא! �א iאDSא
 1986-2005 Cא-VN _%pF +OZSD) א�Nא !D$b 7b
 ,2020-2030  Cא-VN _%pF +1N-$) !D$b ({ ,(RF)
 .2040-2050 Cא-VN _%p$& XD3&6$| אV) !D$b ({

 +OS79 א[$אJ X-QDא&כ "Oc7 }א[7 אכb !>אEq&א DO{אF 5א�0$א
א&%#אF BJ jqZ%Q _Orא}DOאC א&#DאF ,!5) אDSאi א&%#אכא! 

 "Ocא[7 אכ{ CאqOכD$& BO9`%) BOA-E5אVON zא"m$NאQ

ǶƒĝʹŻǤĝ�ńĪģŨś�ǶśƄņǤĝ�ǶśǍƦƄǤ�ǶŐǤǌĭĝ�ƻǌʽƪǤĝć�9�ǡǌŻŭǤĝ
ŧǨǇǤĝǶŐǩģƖǤĝ�ǵƃžǤĝǧƦģǨƥǤĝ

ǶśƄņǤĝ�ǶǇľƦ
�ȈśǍƦƄǤĝ�ȇǍņŨǨǤĝ

]%[
ǶśƄņǤĝ�ǶǇľƦ

�ȈśǍƦƄǤĝ�ȇǍņŨǨǤĝ
]%[

ǶśƄņǤĝ�ǶǇľƦ
�ȈśǍƦƄǤĝ�ȇǍņŨǨǤĝ

]%[

ǧǩ 20-036.9ǧǩ 20-045.0ǧǩ 30-010.8
100-2030.0100 -2050.0ǧǩ� 120-3010.1
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 jGאא -E5אVOc&א ,+Oא�V%&א �Yא%V&א B) �Y-%] _כ& X-QDא&כ
«VONאE5- }0אC }א[7 אכOc" א&כF "O#$& » X-QDא}Ey DOא<! 
 vQא{ x-$c) zא"m$NאQ ,א�O903$c) X-QDא&כ "Ocא[7 אכ{

.  X-O9%&7 אb sqS 350

 "Ocא[7 אכ{ DORF -E5אVON» -fb 7]א&`א -E5אVOc&א(א א 
 v#F X-QDא&כ "Ocא[7 אכ{ (OU zא"m$NאQ » X-QDא&כ

 (F Cא&#אא ?@A @O.V$&G .RCP8.5G RCP4.5 CאA-E5אVON
 iאp]א "VJ X-QDא&כ "Ocא[7 אכ`& Cא� (9.א{ zא"m$Nא

RCP8-G RCP4-5.CO2G 350ppm.CO2 , +Oא�V%&א Cא&9%.א
 !D$b _א&%#אכא! &כ C4אא +OVQ (11) _כp&א }�-E  .5.CO2

 79J א�V%&א DORF CאDO{אF �#0& א&`א� CאD$.&א B) +OV)y
.+Nא&"5א _Orא#)

 deא$V& tN-$) א�c4 (F "3b _כp&א B) }L$E כ%א
 +OeאfV&א deא$V&א _%p$& ,+OV)y !D$b _כ "VJ !א&%#אכא C4אא

:+O&א&$א CאJ-%W%&א
 ($-tN [$אde &$א}VON DOאE5- א&%Vא� 

, X-QDא&כ "Ocא[7 אכ{ C0א{ -E5אVON + RCP4.5
 ($-tN [$אde &$א}VON DOאE5- א&%Vא� 

, X-QDא&כ "Ocא[7 אכ{ DORF -E5אVON + RCP4.5
 ($-tN [$אde &$א}VON DOאE5- א&%Vא� 

, X-QDא&כ "Ocא[7 אכ{ C0א{ -E5אVON + RCP8.5

 ($-tN [$אde &$א}VON DOאE5- א&%Vא� 
.X-QDא&כ "Ocא[7 אכ{ DORF -E5אVON + RCP8.5

�ƼŐǔņǤĝ�ńĝĖĝʽŮĝ�ƟƯś�ǧŐʘǇŝ
�ǢŐƜģŨǨǤ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�řŐƑŨņǤ

ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ŅŨŝ�ǶƒĝʹŻǤĝ
7A G א&1m-! א&`א&`+ Gאא�Q !DO"5אN+ א&#א&+, u"fFG א&7 
 |Oא&$כ CאiאDSאG CאE"Z$&א �Z0& 7903$c) 5-6F /�G

 �3] +fSא&793# &%-א gD&א<א5! אQ אf3O01F Bכ%E 7$&א
 +OSאא[$א lא.m]א Gא Keאכ א&%אf$Nא<! אאEy Gא?,  אO%&א

 DO{אF 5א�0$אQ כ&YG .א�V%&א DOR$& +WO$Vכ +Nא&"5א _Orא#%&
 (Deficit irrigation) �UאV&א gD&א CאE-$c) B) BOE-$c)

 gD&א ($E �O#Q ,+Nא&"5א _#) א&`א� _Orא[$א� א&%#א
3%Q"אB) 80%G 60% 5 אS%א&7 כ%O) +Oא? א&gD א&301%+ 

 �#QG !DEאZ%&7 אF-1� jא �אf)"m$Nא (F 7$&אG ,א�O&4א
 71mF DO{אF 5א�0$א (F כ&@& +bאא�אQ .א�V%&א DORF DO{אF

 +ED&אG }%39& +ZQאD&א +ED&א iאR&אQ ,(Skip irrigation) gD&א
 B) _א�0$א5 כ (F "UG  .hOFD$&79 אJ +O)אp&9@5! א& +O]א&`א

 (F 7$&אG א�V%&א DORF C4אא n.] 79J +3Qאc&א gD&א C4אא
 .wQאc&א iqW&7 אb _O6.$&אQ אf#O�-F

�ɃǶƒĝʹŻǤĝ�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃģŲƒ�ǶǇƥŏǨś�ŧǨǇǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ��AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�8�ǢǔƖǤĝ 
	ŅǨņʔ
�2015-2003�ǵƄņƽǤĝ�ǡıų

Wh_cal1

6.26.36.46.56.66.76.8

Wh_cal2

6.26.36.46.56.66.76.8
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Wh_cal3

6.26.36.46.56.66.76.8

Wh_cal4

6.26.36.46.56.66.76.8

Wh_cal5

6.26.36.46.56.66.76.8

Wh_cal7

6.26.36.46.56.66.76.8

Wh_cal6

6.26.36.46.56.66.76.8

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

6.4

6.2

6

5.8

5.6

5.4

5.2

5

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

6.4

6.2

6

5.8

5.6

5.4

5.2

5

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

6.4

6.2

6

5.8

5.6

5.4

5.2

5

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

6.4

6.2

6

5.8

5.6

5.4

5.2

5

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

6.4

6.2

6

5.8

5.6

5.4

5.2

5

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

RMSE 
	ƃģņǔǮ�řƦ


 NRMSE
)%(

Wh_cal11.13417.4

Wh_cal20.71110.9

Wh_cal30.98815.1

Wh_cal40.5728.8

Wh_cal51.16817.9

Wh_cal60.73411.3

Wh_cal70.5869.0
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ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�AQUACROP�ǵƄŐʑģƯǩ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃģŲƒ�ǶǇƥŏǨś�ǶŐǩģƖǤĝ�ǵƃžǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ��AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�9�ǢǔƖǤĝ
	ŅǨņʔ
�2000-2015 ǵƄņƽǤĝ�ǡıų�ɃǶƒĝʹŻǤĝ

Mz_cal1

8.08.26.48.68.89.09.29.48.08.26.48.68.89.09.29.4

8.08.26.48.68.89.09.29.48.08.26.48.68.89.09.29.4

8.08.26.48.68.89.09.29.48.08.26.48.68.89.09.29.4

Mz_cal3Mz_cal4

Mz_cal5Mz_cal6

Mz_cal2

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ
	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ
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Mz_cal7

8.08.26.48.68.89.09.29.4

	ƃģ
ņǔ

Ǯ
�ř

Ʀ

�ǵ

ģǕ
ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

�ńĝźŻŨǨǤ� ȫģǇľƦ�ɃǶʞʱģśǍŏǤĝ�ǶǇƥŏǨś�ǧƦģǨƥǤĝ�ǡǍƛŨǩ�ǵģǕģŨǨǤ��AquaCrop�ūŽǍǨŠ�ǵƄŐʑģƯǩ�Ŭţģņʂć�10�ǢǔƖǤĝ
	ŅǨņʔ
 2000-2015�ǵƄņƽǤĝ�ǡıų�ɃǶƒĝʹŻǤĝ

Tm_cal1

1.82.02.22.42.62.83.01.82.02.22.42.62.83.0

1.82.02.22.42.62.83.01.82.02.22.42.62.83.0

Tm_cal3Tm_cal4

Tm_cal2

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

�řƦ
�RMSE
	ƃģņǔǮ

	Ɋ
�NRMSE

Mz_cal12.12924.3

Mz_cal21.65518.9

Mz_cal31.19013.6

Mz_cal41.33815.3

Mz_cal50.8259.4

Mz_cal60.3494.0

Mz_cal70.2663.0
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ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�ǵģǕģŨǨǤ�AQUACROP�ǵƄŐʑģƯǩ Ƅƛǩ�ȋƾ�ǶŐưĝʹʾǤĝ�ǢŐƜģŨǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶũģņǨǤĝ�ǫģŐǨǤĝ�ȋƾ�ńĝʽŐƴņǤĝ�ƄŐˎĦŝ�ǧŐʘǇŝ

1.82.02.22.42.62.83.01.82.02.22.42.62.83.0

1.82.02.22.42.62.83.0

Tm_cal5

Tm_cal7

Tm_cal6

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

	ƃģ
ņǔ

Ǯ�
řƦ


�ǵ
ģǕ

ģŨ
ǨǤ
ĝ�ǡ

Ǎƛ
Ũǩ

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

	ƃģņǔǮ�řƦ
�ȋǣƯƽǤĝ�ǡǍƛŨǨǤĝ

�řƦ
�RMSE
	ƃģņǔǮ

	Ɋ
�NRMSE

Tm_cal10.54723.5
Tm_cal20.80234.5
Tm_cal31.05945.5
Tm_cal40.2139.2
Tm_cal50.33914.6
Tm_cal60.52022.4
Tm_cal70.34114.66

�ǧƦģǨƥǤĝǌ�ǶŐǩģƖǤĝ�ǵƃžǤĝǌ�ŧǨǇǤĝ�ǢŐƜģŨǩ�Ȉǣư�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ�ǶƒĝʹŻǤ�ǵģǕģŨǨǤĝ�ńĪģũ�ǶŐŏść�11�ǢǔƖǤĝ
	2040-2050�Ƀ2020-2030�Ƀ1986-2005�ňıŊǤĝ�ǶŐŏǩƇǤĝ�ǢũĝʽǨǤĝ�řǩ�ǶǣũƄǩ�ǢǔǤ�ńĪģŨǤĝ�ƐƽŠ�ǆŐʗƥŝ�ǧŝ


RCM climate data

CNRM_RCP4.5

350RPM.CO2 CLI file without CO2  effect

CLI file without CO2  effect

CLI file with CO2  effect

CLI file with CO2  effect

CLI file with CO2  effect

CLI file with CO2  effect

CLI file with CO2  effect

CLI file with CO2  effect

Sol file
GW file
CRO file
IRR file

MAN file

CLI file without CO2  effect
Results
for each

case
(12 case
for each

time
step)

Average
results

without CO2
effect under

RCP 4.5

Average
results

with CO2
effect under

RCP 4.5

Average
results

without CO2
effect under

RCP 8.5

Average
results

with CO2
effect under

RCP 8.5

CLI file without CO2  effect

CLI file without CO2  effect

CLI file without CO2  effect

RCP4-5.CO2

RCP4-5.CO2

RCP4-5.CO2

RCP4-5.CO2

RCP4-5.CO2

RCP4-5.CO2

350RPM.CO2

350RPM.CO2

350RPM.CO2

350RPM.CO2

350RPM.CO2

Ec-EARTH_RCP4.5

GFDL-ESM2N_RCP4.5

GFDL-ESM2N_RCP8.5

CNRM_RCP8.5

Ec-EARTH_RCP8.5

Tnx file

PLU file

ETo file

Tnx file

PLU file

ETo file

Tnx file

PLU file

ETo file

Tnx file

PLU file

ETo file

Tnx file

PLU file

ETo file

Tnx file

PLU file

ETo file



34

ǶƒĝʹŻǤĝ�Ŭţģņʂ�ǶƖǈģŏǩǌ�ŦʽƗ .5

lDZ$��cE א&iqW א&$א&B��) 7 א&DED3$[$אde א&%#אכא! 
 wO01FG א�V%&א D��ORF DO{אF �O4 B) ,+��Nא&"5א Cאא��#&

 -%] !5G> j-I CאDOR$) 7��9J |Oא&$כ CאiאD��Sא
א&B��) j-��6#% אא[0אC 7$4 א&d��LV (Gא&E 7$$) �א&fא 

 jא� j-6#%&א }$]-DmQ 7��&א%SאG ,)+bאW&א&%א<! א iא��VQ
א&%-G ,(��Nא[$אOS+ א&G ,j-6#%כ.��אi! א[$אOS+ א&%Oא? 

 .j-6#%&א }$]-DmQ j"��Z%& +Q-��cV%&א j-6#%9&

�ǶƯǈǍņǨǤĝ�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ
ǶƒĝʹŻǤĝ�ǆƦģŏǨś

 _Or79 א&%#אJ א�V%&א DORF CאDO{אF 7&2 אD1$&0_ אU
 CאDOR$&א +ZO01& }O�-F (11)G (10) jGא"S z"3F ,א&`א�

א&%Vא�O+ א&%$-mN 7$31V%Q +ZUא Gא&Q-VאYG ,+E5&כ 30Iא� 
 Ec-EARTHG CNRM +O%O9Uאא +Oא�V%&א C5אG"&א �Yא%V& 

 RCPG RCP 4.5 CאA-E5אVON 5אI7 אbG GFDL-ESM2NG
 BOFD$.9& +ZU-$%&א CאDOR$&א XאG"W&א lDZ$cEG .8.5

2040-2050G 2020-2030 (3אD$.Q +]5! אאNא� (-1986
 CאS5>G gD1%&א j-1f9& +E-Vc&א C1אN-$%9& ,(2005
א&#Dא5! א&G xDR6א&VQG .7%�Zא79J i א&O3) א&%-�#+ 

 "fpF Xא /U-$%&א B) []א� א$V$Nא Bכ%E !5אD#&א CאS5"&
 B) 79J7 אb !5אD#&א CאS5"Q /U-$) �א&Q-VאE5+ אF5.א

.+.O.I +0cVQ אmN +31V)

EG-�{ 0c]G (OU (12) jG"S+ א&$D$Q DORכqOאC }א[7 
 » CאA-E5אVON 5אI7 אb x-W&א iא-f&7 אb X-QDא&כ "Ocאכ
 «X-QDא&כ "Ocא[7 אכ{ DORF»G «X-QDא&כ "Ocא[7 אכ{ C0א{
 RCP CאA-E5אVOc9& 3אbG ,+N7 א&"5אb אf)"m$Nא (F 7$&א

.RCP 8.5G 4.5

 +Oא�V%&א CאDOR$&א BOQא) tQאD&א }O�-F zאf&א B) []א �O4G
 _Orא#) -%] (Nא-) jא� +Oא�V%&א DrאVZ9& +ZU-$%&א

 jG"S Xאb ,CאDOR$&א ?@f& _Orא&%#א +QאW$NאG +Nא&"5א
 xDR6&א5! אD#&אG gD1%&א j-1f&א (OU }�-E (13)

 jא� +OZSD%&א� אNאא !D$b j7% �א�Z&אG 71N-&אG
 C5אG"&א �Yא%] zא"m$NאQ ,א&`א� _Orא&%#א +J5אy (Nא-)
 GFDL-ESM2NG Ec-EARTHG CNRM +O%O9Uאא +Oא�V%&א
 lDZ$cE כ@&כG .RCP 8.5G RCP 4.5 CאA-E5אVOc9& 3אbG
 xDR6&א5! אD#&אG gD1%&א j-1f&אQ DOR$&0+ אc] (14) jG"S

 2040-2050G 2020-2030 BOFD$.9& ,7%�Z&אG 71N-&אG
 +J5אy (Nא-) jא� (1986-2005), �אNאא !D$.Q +]53א)

 +Oא�V%&א C5אG"&א �Yא%] zא"m$NאQ ,א&`א� _Orא&%#א
אא3bG GFDL-ESM2NG Ec-EARTHG CNRM +O%O9Uא 

.RCP 8.5G RCP 4.5 CאA-E5אVOc9&

�ǆŐʗƥŝǌ�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ
�ǡǍƛŨǩ�Ȉǣư�ƼŐǔņǤĝ�ńĝĖĝʽŮĝ

ŧǨǇǤĝ
E%כ�Om9F B אA) [$אde (#אכא! (j-6# א&7b ,}%3 4א&+ 

 �VON wO01FאE5- }0אC }א[7 אכOc" א&כQ ,X-QDאX אF5.א
<S5אC א&#Dא5! א&%$-1N+ �אj (-N) א&3%Q }%3"א5 0.4° 

 Cא-Vc& 1.3° 7&0.8°  אG ,2030 Cא-Vc& +E-�) ° 0.6 7&א
Ec-G CNRM +Oא�V%&א �Yא%V&א (O3& C1אN-$%כ) 2050

 CP8.5G RCP4.5 CאA-E5אVOc& GFDL-ESM2NG EARTH
 +OSא[$אQ |O.I �3] �G"4 7&א C>א ,(hOFD$&79 אJ

א&OU B) 6% x"Z$E (& j-6#%%+ א[$אVN +OS-אC אאNא�, 
.(15) jG"WQ }�-)-A כ%א
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 2020-2030�řŐŝƄņƽǣǤ�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝǌ�ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǣǤ�ǶƯǈǍņǨǤĝ�ńĝʽŐƴņǤĝ���10�ǡǌŻŮ 
�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś�ģŲƒ�ȋƾ�	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ 

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM

ǶŐųģŏǨǤĝ�ƄƜģŏƯǤĝ
3$1����3$1����

2030-20202050-20402030-20202050-2040

CM5-CNRM

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ6.8124.557.468.27

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.660.720.691.05

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.630.730.671.06

&BSUI-EC

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ30.38-6.5840.656.64

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.430.810.611.22

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.570.900.811.29

ESM2M-GFDL

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ-17.156.77-6.83-25.30

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.480.940.691.22

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.520.970.741.31

 2020-2030�řŐŝƄņƽǣǤ�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝǌ�ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǣǤ�ǶƯǈǍņǨǤĝ�ńĝʽŐƴņǤĝ���11�ǡǌŻŮ 
�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś��ǶʞʱģśǍŏǤĝ�ȋƾ�	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM
ǶŐųģŏǨǤĝ�ƄƜģŏƯǤĝ3$1����3$1����

2030-20202050-20402030-20202050-2040

CM5-CNRM

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ19.6844.4810.2120.97
	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.680.740.701.09
	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.660.750.681.08

&BSUI-EC

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ28.69-11.7950.23-6.12
	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.460.830.641.29
	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.570.890.831.34

ESM2M-GFDL

	ǧǩ
�ȊǍŏƑǤĝ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ3.0620.90-3.80-22.41
	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.461.000.711.26
	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź�ƤƒǍņǩ0.551.000.771.34
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�ńģǮǍʡʱģŏŐƒ�ƃģƦĝ�Ȉƾ�ȇǍŭǤĝ�ĖĝǍǭǤĝ�Ȉƾ�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ńĝʾŐǕƄņś�ƄŐƴņǤĝ�ǶľƑŠǌ�ǧŐǈć�12�ǡǌŻŭǤĝ 
ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�ɃǶƒĝʹŻǤĝ�Ȉƾ�ģǭǩŻŲņƒĝ�ǧŝ�ȈņǤĝ��ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƄŐƴŝ�ǌ��ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ńģľŞ� 

RCP 8.5ǌ�RCP 4.5 
3$1���3$1���

RF2030s2050sRF2030s2050s

	ŘǍŐǣǨǤĝ�Ȉƾ�ȐƇŮ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŊǤ�ŅśģŊǤĝ�ȇǍņƑǨǤĝ350
	ŘǍŐǣǨǤĝ�Ȉƾ�ȐƇŮ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŊǤ�ŻšĝʾņǨǤĝ�ȇǍņƑǨǤĝ362423474362432514

�ǧŐǇś�ǶŠƃģǇǩ�	Ɋ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƇŐǕƄŝ�Ȉƾ�ȈǣľǇņƑǨǤĝ�ŻšĝʾņǤĝ�ǶľƑŠ
ǶŐƯŮƄǨǤĝ�ǵƄņƽǤĝ17311942

�ǡıų�ǶŐƯŮƄǨǤĝ�Əģƒĭĝ�ǵƄņƾ�ǡıų�ȈǨƪƯǤĝǌ�ȈƥƒǍǤĝǌ��ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ǧŐǈć�13�ǡǌŻŭǤĝ
 GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś�ɃňıŊǤĝ�ǢŐƜģŨǨǤĝ�Ƕưĝʹʺ�ǧƒĝǍǩ

RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ

ǡǍƛŨǨǤĝǶŐųģŏǨǤĝ�ƄƜģŏƯǤĝ
3$1����3$1����

CM5-CNRM&BSUI-ECESM2M-GFDLƤƒǍņǨǤĝCM5-CNRM&BSUI-ECESM2M-GFDLƤƒǍņǨǤĝ

ŧǨǇǤĝ

�ǡǍƥǭǤĝ�ȈǤģǨŮĝ
	ǧǩ
�ȊƄƥǨǤĝ8781948785829587

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈǨƪƯǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

35.535.535.435.535.435.835.435.4

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈƥƒǍǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

15.815.715.715.715.715.715.715.7

�ǵƃĝʽŨǤĝ�ǶŮƃź
ȇƄƴƛǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

4.23.94.14.14.44.04.34.2

�ǵƃžǤĝ
ǶŐǩģƖǤĝ

�ǡǍƥǭǤĝ�ȈǤģǨŮĝ
	ǧǩ
�ȊƄƥǨǤĝ4.80.96.13.94.80.96.44.0

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈǨƪƯǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

40.441.840.440.940.242.040.140.8

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈƥƒǍǤĝ

	��ǶšǍŒǩ�ǶŮƃź

25.925.925.925.925.925.925.925.9

�ǵƃĝʽŨǤĝ�ǶŮƃź
ȇƄƴƛǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

11.212.111.011.411.312.111.011.4

ǧƦģǨƥǤĝ

�ǡǍƥǭǤĝ�ȈǤģǨŮĝ
	ǧǩ
�ȊƄƥǨǤĝ9.97.19.08.79.47.18.98.5

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈǨƪƯǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

41.141.441.341.340.941.541.341.2

�ǵƃĝʽŨǤĝ�ǶŮƃź
�ȈƥƒǍǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

23.923.924.023.923.923.924.023.9

�ǵƃĝʽŨǤĝ�ǶŮƃź
ȇƄƴƛǤĝ 

	��ǶšǍŒǩ�ǶŮƃź

6.16.16.16.16.16.06.16.1
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 2020-2030�řŐŝƄņƽǣǤ�ɃȈǨƪƯǤĝǌ�ȈƥƒǍǤĝǌ�ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝǌ�ȊƄƥǨǤĝ�ǡǍƥǭǤģś�ƄŐƴņǤĝ�ǶľƑŠć�14�ǡǌŻŮ 
�ńĝʹǌŻǤĝ�ūŽģǨŠ�ǦĝŻŲņƒģś��ɃňıŊǤĝ�ǢŐƜģŨǨǤĝ�Ƕưĝʹʺ�ǧƒĝǍǩ�ǡıų�Ƀ	1986-2005
�Əģƒĭĝ�ǵƄņƽś�ǶŠƃģǇǩ�2040-2050ǌ

	ŅǨņʔ
 RCP 8.5ǌ�RCP 4.5�ńģǮǍʡʱģŏŐƑǣǤ�ģǇƾǌ�GFDL-ESM2Nǌ�Ec-EARTHǌ�CNRM�ǶŐǨŐǣǈĬĝ�ǶŐųģŏǨǤĝ

ǡǍƛŨǨǤĝǶŐųģŏǨǤĝ�ƄƜģŏƯǤĝ
3$1����3$1����

2030-20202050-20402030-20202050-2040

ŧǨǇǤĝ

CM5-CNRM

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ4.1314.0113.388.69

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź1.10-1.30-1.40-2.20

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.570.580.540.99

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.501.100.001.00

&BSUI-EC

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ17.00-5.3038.738.63

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-1.00-0.700.10-0.20

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.320.980.491.31

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.900.900.700.80

ESM2M-GFDL

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ-4.553.93-8.93-26.21

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-2.00-0.100.001.40

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.270.820.861.49

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.000.700.401.70

�ǵƃžǤĝ
ǶŐǩģƖǤĝ

CM5-CNRM

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ0.105.09-1.57-0.56

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-0.90-0.600.70-0.30

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.560.800.640.97

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-0.901.101.701.70

&BSUI-EC

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ2.013.240.071.70

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź1.00-0.20-2.200.00

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.670.810.931.20

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.000.40-0.300.70

ESM2M-GFDL

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ-3.55-2.071.55-1.78

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.201.61.002.40

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.571.180.661.05

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź1.801.201.802.00
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ǡǍƛŨǨǤĝǶŐųģŏǨǤĝ�ƄƜģŏƯǤĝ
3$1����3$1����

2030-20202050-20402030-20202050-2040

ǧƦģǨƥǤĝ

CM5-CNRM

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ2.09-2.37-0.564.95

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-0.801.000.700.60

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.510.620.610.86

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.70-0.50-0.301.80

&BSUI-EC

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ6.353.9516.00-0.77

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź1.601.200.401.80

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.610.750.621.03

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.601.200.801.60

ESM2M-GFDL

	ǧǩ
�ȊƄƥǨǤĝ�ǡǍƥǭǤĝ�ȈǤģǨŮĝ-0.02-1.836.761.49

	��ǶšǍŒǩ�ǶŮƃź
�ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź1.000.900.903.50

	��ǶšǍŒǩ�ǶŮƃź
�ȈƥƒǍǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź0.450.860.420.84

	��ǶšǍŒǩ�ǶŮƃź
ȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź-0.400.100.60-0.60

 !5G> �3] /) B)אqF +OSא&א[$אQ ���3V&כ א��&YG
 �3]G ,(16 jG"S) zאE6_ א&7 9 אE "��U j-��6#%&א

 j-9#Q 13% 71mF 5��3%"אQ j-6#%&א }��$]-DmQ (��O3Q
 DO��c.F X7 אא(כאbG .(17 jG"S) 2050 Cא-V��N

 CאS5> �א&$Vא5G"Q ���U! א&j-��6#% כWO$V+ אF5.א
 jא� +E5אD#&א [FאSאO$4א C��0אV&א wO3#$Q ,!5אD��#&א

 }$]-DmQ 5א&��7 (3"א%Sא B) _93E א%) _Uא +��OV)y !D��$b
א&��0VאC �אj א&%-F B)y B��) �3VEG ,(��Nכ-BE א&%א<! 

.j-6#%&א +OS7��9 א[$אJ !D��<0א) nכZVE x@&אG +��bאW&א

 +E>G"#) /��) j-6#%&א }��$]-DmQ ���UאV$& +��WO$VכG
א&Q ���3Vאא[$א��OS+, אOU v��Z.F5%+ א[$א��OS+ א&%Oא? 

א&��O&-6#%+ א&%#Dm0& +Q-��c-[$��{ א&3%Q j-��6#%"א5 
 RCP8.5G RCP4.5 CאA-E5אVO��c& 18%G 11%

 n.V& 18%G 10%G ,2030 Cא-V��c& h��OFD$&7��9 אJ
 ,2050 Cא-V��c& hOFD$&7��9 אJ CאA-E5אVO��c&א 

YG&��כ Qא&3%אO3Q +��]5) א&.$��D! א&%��OZSD+ א&%-�#+ 
.(18) jG"WQ

 /) [V)אqFG X-QDא&כ "Oc7 אכ]א{DORF -E5אVON wO01$QG
 qOכDF !>אEy Xא "SG ,3א�QאN !5-א5! א&%@כD#&א CאS5> !>אEy

 RCP4.5 CאA-E5אVOc& 19%G 17% 53%"אQ yאR&א 
 n.V& 42%G 31%G ,2030 Cא-Vc& hOFD$&79 אJ RCP8.5G
 DORF �"#E (& ,2050 Cא-Vc& hOFD$&79 אJ CאA-E5אVOc&א
 jG"WQ +#�-%&א) j-6#%&5! אG"Q �UאV$&3%"א5 אQ Dכ@E

G (16א&VאBJ dF א&Eqא<! S5"Q+ א&#DאVOQ .t3b !5%א yא< (3"א5 
 71mF 53%"אQ j-6#%&א }$]-DmQ (O3Q �>�3 א&#אV&א

 uGD, _, 7bG .(17 jG"S) 2050 Cא-VN j-9#Q 15%
 X-QDא&כ "Ocא[7 אכ{ CאqOכDF 7b !>אEq&א C>א�, אV%&א DORF

 79J !5אD#&א CאS5> �א&J 7כn א&$א}DO א&709c אF5.א
 C>אqb , (15) jG"WQ }�-) -A כ%א ,j-6#%&א +OSא[$א
א[$אOS+ א&.$D! א&%3%Q +OZSD"אG . 3.3% 5כEq9& +WO$Vא<! 
7b א[$אOS+ א&Ey v{"4 ,j-6#%א<! O3Q) א[$אOS+ א&%Oא? 

א&D$.9& +O&-6#%! א&%3%Q +OZSD"א5 3.4% (3אf$9O`%Q +]5א 
 vZ.F5כ@&כ אG ,X-QDא&כ "Ocא[7 אכ{ C0א{ -E5אVON v#F

 -A כ%א +OZSD%&א !D$.&א (O3Q +]53א) א�V%&א DORF v#F אf%OU
 .(18) jG"WQ }�-)
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 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂć�15�ǡǌŻŮ
  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ5.5105.4165.2925.5175.3575.203

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ�řƦ
-0.093-0.217-0.160-0.314

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
-1.7-3.9-2.9-5.7

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ5.6936.2796.4425.7016.2796.415

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ�řƦ
0.5860.7490.5780.714

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
10.313.210.112.5

 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ģŲƑś�ŧǨǇǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�16�ǡǌŻŮ 
  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƥś�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ


ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

	ǦǍɿ
ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ132129126132127123

	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǨś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ-3-6-5-9

 B) xא D{aF (& ,|Oא&$כ CאiאDSא wO01F �mE א%Ob
 !D$.9& j-6#%&5! אG> (OU 79J +301%&א CאiאDSאא

 CאA-E5אVON v#F אfQ DOR$&79 (3"א5 אJ Gא +OZSD%&א
 60% �UאV&א xD9& BOE-$c) wO01F "VJG .א�V%&א DORF

 v{"4 , B) 80%G אS%א&7 כ%O) +Oא? א&gD א&301%+ 4א&Oא�
 CאD$.9& j-6#%&א }$]-DmQ (O3Q א�"S +.O.I !>אEy

 gD&7 אE-$c) B) _0.2% &כG 0.3% 53%"אQ ,+OZSD%&א

 jG"S �79J א&$3) ,hOFDאQ +]5א&(O3 א&VאVJ +WF" א0Fא
 jא<! �אEq&א ?@A vZ.F5א "UG . א&gD א&w01% 4א&Oא�
 CאA-E5אVOc& 0.6%G 0.5 7&2050 &6$_ א Cא-VN

 x-$c%Q �UאV&א gD&א wO01F "VJ ,RCP8.5G RCP4.5
 B) +ZQאD&א +ED&א iאR&א x>א א%VOQ .(20 jG"S) 60%

 |O.I �UאVF �G"4 7&א , DQ[א(d א&gD א&w01% 4א&Oא�
 .0.5% yGאW$E (& ,+OZSD%&א !D$.9& }$]-Dm0&א (O3Q
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�ƤƒǍņǨǕ�ɃģŲƑś�ŧǨǇǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģŨǩ�Ŭţģņʂ���18�ǡǌŻŮ
�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ1.7931.9971.9781.7062.0192.020
�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ0.2050.1850.3130.314

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ11101818

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ1.8532.3432.4631.7632.4002.571
�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ0.4900.6090.6370.808

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ26333646

�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ�	ǧƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂ���17�ǡǌŻŮ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ

3$1����3$1����

Əģƒĭĝ ǵƄņƾ2030-20202050-2040 Əģƒĭĝ ǵƄņƾ2030-20202050-2040

	ǧƒǍǨǣǤ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ353306300371300295
�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-47-53-71-76

�řǩ	Ɋ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ȈľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ-13.4-14.9-19.1-20.5

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś310273270325267259
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-37-40-58-66

�řǩ	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ-12-13-18-20

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś310270264325264251
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-40-46-61-73

�řǩ	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ-13-15-19-23
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�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�19�ǡǌŻŮ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ

	ŅǨņʔ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ5.5125.4255.3055.5135.3705.223

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-0.087-0.207-0.143-0.290

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.6-3.8-2.6-5.3

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.040.170.23-0.070.250.38

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ

	ƃģņǔǮ5.6956.2906.4565.6976.2956.440
�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ
Əģƒĭĝ�ǵƄņƾ

0.5950.7640.5980.744

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ
10.413.410.513.1

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.040.170.26-0.070.260.40

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ5.5155.4215.2995.5215.3675.237

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-0.093-0.215-0.155-0.285

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.7-3.9-2.8-5.2

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.090.090.130.080.190.64

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ5.6986.2856.4525.7056.2906.428

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
0.5870.7540.5850.723

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ
10.313.210.312.7

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.100.090.150.080.190.21
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ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

�ȈƥŲŝ
�ǶʞʵǤĝ

ǶƯśĝʽǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ 
	ƃģņǔǮ�řƦ
5.4925.4085.2745.4925.3475.201

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-0.084-0.219-0.145-0.291

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.5-4.0-2.6-5.3

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-0.31-0.150.35-0.45-0.17-0.04

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ5.6756.2706.4235.6756.2686.414

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
0.5950.7470.5930.739

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ
10.513.210.513.0

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-0.31-0.15-0.30-0.45-0.17-0.01

�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�20�ǡǌŻŮ
�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ŧǨǇǣǤ
	ŅǨņʔ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�ȋƾ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ311275271326269261

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-36-40-57-65

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-11.6-12.9-17.4-19.9

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.30.60.50.20.60.6
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ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś311272265325265253

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-39-46-60-72

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-12.6-14.7-18.5-22.3

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.30.60.50.20.60.6

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś311274271326268263

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-37-40-57-63

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-11.8-12.9-17.6-19.3

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.20.30.30.20.41.3

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś311271265326265252

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-40-46-61-73

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-12.8-14.8-18.7-22.5

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.20.30.30.20.40.4

�ȈƥŲŝ
�ǶʞʵǤĝ

ǶƯśĝʽǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś309273268323267259

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
-36-41-56-64

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-11.6-13.2-17.3-19.7

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.4-0.1-0.6-0.5-0.10.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś309270263323264252

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-39-46-59-75

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-12.5-15.0-18.4-22.1

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.4-0.1-0.4-0.50.00.1
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��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�21�ǡǌŻŮ
 2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃģŲƑś�ŧǨǇǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ 

�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ 
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ1.7881.9911.9731.7012.0132.016

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2020.1850.3110.315

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ11.310.418.318.5

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.2-0.3-0.2-0.3-0.3-0.2

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ1.8482.3342.4561.7592.3912.565

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.4860.6080.6320.806

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ26.332.935.945.8

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.3-0.4-0.3-0.2-0.4-0.2

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ1.7911.9931.9731.7042.0152.007

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2020.1830.3110.303

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ11.310.218.317.8

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.1-0.2-0.2-0.2-0.2-0.6
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ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ

	3Ǧ1.8502.3382.4581.7622.3942.566

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.4870.6070.6330.825

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ26.332.835.945.7

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.2-0.2-0.2-0.1-0.2-0.2

�ȈƥŲŝ
�ǶʞʵǤĝ

ǶƯśĝʽǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ 

	3Ǧ�ǧŭǕ
1.7941.9961.9821.7072.0172.019

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2020.1870.3100.312

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ11.210.418.118.3

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.1-0.10.20.1-0.10.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ 

	3Ǧ�ǧŭǕ
1.8532.3412.4661.7652.3962.569

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ
0.4880.6130.6310.804

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ26.333.135.745.6

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
0.0-0.10.10.1-0.2-0.1

QGא&%`��_ א<��3O01F CאC א&��gD א&VאfOE-$��c%Q ���Uא א&��7 
 j-6#%&א +��OSא[$אQ א�"��S +��.O.I Cא<א��Ey �G"��4

 +��Oא�V%&א CאAG5אVO��c&כ_ א v��#F 1% 7��1m$F (��&
 v6UאVF א��%VOQ ,(19 jG"��S) א&`��א� +��OV)q&א CאD��$.&אG

 +ED&א iא��R&7 4א&+ א��b 1% 7��1m$E (��& 5��3%"אQ +��OSאא[$א
א&Dאv��63] "��UG .+��ZQ א[$א��OS+ א&%��Oא? א&��3%Q +��O&-6#%"א5 
 60% �UאV&א gD��&א CאE-$��c) wO01F "��VJ 1% B��) _��Uא

 , B��) 80%G אS%א&��7 כ%��O) +��Oא? א&��gD א&��301%+ 4א&Oא�
 j-��6#%&א }��$]-Dm0Q +��.O.1&א<! א��Eq9& +��WO$Vכ כ��&YG

 n��.V& +��OSאא[$אQ +��.O.1&א<! א��Eq&א /��) B��)אq$%&א
 .(21 jG"S) CאiאDSאא

 j-6#%&א }$]-Dm0Q +{>א&#א Cא<אEq&א DOc.F Bכ%EG
 _O93F XאQ ,�UאV&א gD&א CאiאDSא wO01F "VJ +OSאא[$אG

 Xyא&$-א uGD, BOc#F 7&א x>א +bאL%&א? אO%&א [O%כ
 5G@S !5"U !>אEy 79J "JאN א%) +QD$&אQ 7e7-א&%אeא-f&א

 ?5G"Q nכZ]א x@&אG ,_Lbא !iכ.אQ 79 אא(6$א�J C0אV&א
Ey 79Jא<! DmQ-[${ א&FG j-6#%כ-BE א&%B) "Eq א&%א<! 

א&Wאb+ (%א bDE/ אא[$אDORF uGD, v#F 7$4 ,+OS א&%Vא�. 
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�ǆŐʗƥŝǌ�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ
�ǡǍƛŨǩ�Ȉǣư�ƼŐǔņǤĝ�ńĝĖĝʽŮĝ

ǶŐǩģƖǤĝ�ǵƃžǤĝ
 79J _��Uא DO{אF !5אD��#&א Cא��S5"Q �כאX &אF5.��א

 (F 3א5[��+ &%א) +O)א��p&א&��@5! א j-��6#) -��%] !5G>
 B) uGD�&א n��.] v��#F }��%3&א j-��6#%Q [��$�4א)

 jG"WQ }���-) -��A א�  כ%��א��V%&א D��ORF CאA-E5אVO��N
 7Lbא j-��6#%&5! אG"��Q �>���3 א&#אV&א א@��AG .(23)

א&���G"��4 7 א[m.��אDmQ (��O3Q l-[$��{ א&3%Q j-��6#%"א5 
 (O3Q +��]53א) ,2050 Cא-V��N j-��9#Q  13% 7��&��6_ אE

 w0��N79 (אJ hFDF "��UG .(24 jG"��S) +��OZSD%&א !D��$.&א
 76Uא "��#Q j-��6#%&א +��OSא[$אQ lא��.m]א �G"��4

 jG"S) א���Nאא !D��$b Cא��OSא[$אQ +��]53.1% (3א
 +OSא[$אQ �>���3 א&#��אV&א Xא w0��N א���4 (%��אEG .(22
(j-��6# א&��@5! א&��pא(O+ כ��WO$V+ &$א}D��ORF D��O א&%��Vא�, 
 B) (�D&אQ ,}��%3&א j-��6#%& �>��9] א&#��אO`) B��) _��Uא

��3Fא�5 (��3"א5 א&$��S5"Q DORאC א&#Dא5!. 

 +��OSא[$א +��%OU v��Z.F53+, אQא��c&א CאD��OR$9& +��WO$VכG
  13.2% K6Uא<! א��Ey "��#Q +��O&-6#%&א? א��O%&א

 Qא&3%א��O3Q +��]5) א&.$��D! א&%��OZSD+ א&%-�#��+ 
(25) jG"WQ

 X-��QDא&כ "O��cא[��7 אכ{ D��ORF -E5אVO��N w��O01F x>אG 
 ,  (��/ [.��VO��N nאA-E5אD��ORF C א&%��Vא� א&9��N +301%.א�

 ,j-6#%&א }��$]-DmQ (��O3Q lא��.m]א �G"��4 7��&א
 +OV)q&א CאD��$.&כ_ א v��#F 16% x"��Z$E (��&

  C>אy א��%VOQ .(24 jG"��S) +��Oא�V%&א CאA-E5אVO��c&אG
 7��1m$E (��& |��O.I 5��3%"אQ +��OZSD%&א !D��$.&א +��OSא[$א

1%כ��Eq& +��WO$Vא<! }א[��7 אכO��c" א&כ3%Q X-��QD"א5 
 .Cא&`��0א -E5אV��cO& lD��$.%&א x-$��c%&א B��J 3.4%

 7b X-QDא&כ "O��cא[��7 אכ{ qOכDF !>א��Ey v%Aא��N "��UG
 +OS7��9 א[$אJ א���V%&א D��OR$& 709��c&א D��O{א&$א B��) "��#&א
 j-6#%&א +��OSא[$א (��OU v��Z.F5א ���O4 ,j-��6#%&א
��3%Q"א5  0.9-1.0 % &��כא VO��NאA-E5אD��ORF C א&%��Vא� 
 ,+��OZSD%&א !D��$.&א +��OSא[$אQ +��]52030 (3א Cא-V��c&

 Cא-V��c& +3Qא��N B) _Uא<! א��Eq&��3"א5 א) Xא כא��%VOQ
 .(22 jG"S) 2050

�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂ���22�ǡǌŻŮ 
  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ8.9418.7818.6878.9378.7558.663
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ�řƦ
-0.160-0.253-0.181-0.274

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
-1.8-2.8-2.0-3.1

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ9.0299.1169.0889.0249.1099.035
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ�řƦ
0.0870.0590.0850.011

�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
1.00.70.90.1
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 2005-1986�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�23�ǡǌŻŮ
�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ��Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040
	ǦǍɿ
ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ1021009910210098

	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǨś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ-2-3-2-4

��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ�	ǧƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂ���24�ǡǌŻŮ
�ŧņʂ�ƄŲľǤĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ȋǤǍƛŨǨǤĝǌ�ȋƯŮƄǨǤĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040
	ǧƒǍǨǣǤ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ688617616723615611
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ�ǧǩ
-71-72-108-112
	Ɋ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ȈľƑŏǤĝ�ƄŐƴņǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ-10.3-10.5-15.0-15.5
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś431391393451392390
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-40-39-58-61
�	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ 

Əģƒĭĝ�ǵƄņƾ�řǩ-9.4-9.0-13.0-13.5
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś431387385451388379
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-44-46-63-71
�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ-10.2-10.7-13.9-15.8

�ɃģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģŨǩ�Ŭţģņʂ���25�ǡǌŻŮ
�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ2.2092.3902.3652.1032.3802.375
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
0.1810.1560.2770.272

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
8.27.113.212.9

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ2.2312.5072.5292.1252.5082.551

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
0.2760.2980.3830.427

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
12.413.318.020.1
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 X-QDא&כ "O��cא[��7 אכ{ q��OכDF !>א��Eq& Xא&%`��_ כאQG
 ,+��O&-6#%&א? א��O%&א +��OS7��9 א[$אJ +��OQאWEא CאD��O{אF

���O4 א<x א&����Ey 7א<! ��f$%OUא &D��$.9! א&%3%Q +��OZSD"א5 
 "O��cא[��7 אכ{ C��0א{ -E5אVO��N v��#F א��f$9O`%Q +��]51% (3א

 D��ORF D��O{א$& +��WO$Vא כ��f%OU v��Z.F5כ@&��כ אG ,X-��QDא&כ
 .(25 jG"S) +��OZSD%&א !D��$.&א (��O3Q +��]53א) א���V%&א

 "O��cא[7 אכ`Q !>א��Eq&א DO{אF Xא w0��N א���4 (%��אEG
 +OQאWEא CאD��O{אF [��& ,א�V%&א D��ORF _��, 7��b X-��QDא&כ

אj-��6#) 7��9J _��U א&��@5! א&��pא(O+ (3אO`%Q +��]5אfFא 
j-��6#%Q א&G ,}��%3א&��@E x%כ��Q ?DO��c.F Bא[$%��אi א&@5! 
א&��pא(��J-%W%& +O+ א&%#אQ5 _��Orא��OJ+ א&כX-��QD א&7��$ 

 ,X-QDא&כ "O��cא[��7 אכ`Q !>אEq&א /��) _��Uכ_ א��pQ _��Jא.$F
 CאY X-��QDא&כ +��O{א{ _��Or#%9א& }7��%$ א&��%3VE א��%VOQ

.X-QDא&כ "O��cא[��7 אכ`Q D��OR$&א /��) D��0אאכ _��J0+ א&$.א��c]

 �UאVF ,60% ���UאV&א gD��&א x-$��c) w��O01F "��VJG
 7��6U��3%"א5 אQ +��OZSD%&א !D��$.9& j-��6#%&א }��$]-DmQ

 gD&א jG"S �3.7%, 3)אQ +��]5א&(��O3 א&Vא��VJ +��WF" א��0Fא
 gD&א wO01F Xא B��O4 7��b .(27 jG"��S) א���O&4א w��01%&א

 (O3Q |��O.I ���UאVF �G"��4 7��&א x>80% א ���UאV&א
 (��& +��%O3Q +��OZSD%&א CאD��$.9& j-��6#%&א }��$]-Dm0&א

 d)א]DQ B��) +��O]א&`א +��ED&א iא��R&א x>אG .0.2% x"��Z$F
 j-6#%&א }��$]-DmQ lא��.m]א&#א&��7 א&��7 א gD��&א

v��1mF (��O3Q 4% &��כ_ א&.$��DאC א&v��#FG +��OV)q כ_ 
.+��Oא�V%&א CאA-E5אVO��c&א

 /) j-��6#%&א +��OSא[$א _��Jא.F jא-��V) Xכא "��UG
 }$]-DmQ _��Jא.F jא-��V%& _��{א%) |��Oא&$כ CאiאD��Sא

 .(26) jG"WQ }���-) -A כ%��א j-��6#%&א

�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�26�ǡǌŻŮ
�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ

	ƃģņǔǮ8.5908.7818.6838.4258.7568.665

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.1910.0930.3310.240

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
2.21.13.92.8

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-3.90.00.0-5.70.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ

	ƃģņǔǮ8.6769.1189.0898.5109.1119.037

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.4420.4130.6010.527

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
5.14.87.16.2

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-3.90.00.0-5.70.00.0
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 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ8.9208.7818.6888.9068.7568.663

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-0.139-0.232-0.150-0.243

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.6-2.6-1.7-2.7

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-0.20.00.0-0.30.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ9.0089.1169.0888.9949.1099.035

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.1080.0800.1150.041

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
1.20.91.30.5

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-0.20.00.0-0.30.00.0

�ȈƥŲŝ
�ǶʞʵǤĝ
ǶŐŠģŊǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ8.9538.7888.6948.9538.7638.667

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-0.165-0.259-0.190-0.286

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.8-2.9-2.1-3.2

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.10.10.10.20.10.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ9.0419.1199.0959.0419.1179.039

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.0780.0540.076-0.002

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.90.60.80.0

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
0.10.00.10.20.10.0
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�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�27�ǡǌŻŮ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ��ģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�ȋƾ�ƮǈǍņǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ 420391393434392390

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-29-27-14-44

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-6.9-6.5-9.5-10.1

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-2.60.00.0-3.70.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ420387385434388379

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-33-35-46-54

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-7.8-8.3-10.6-12.6

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-2.60.00.0-3.70.00.0

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ431391393450392390

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-40-38-57-60

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-9.2-8.8-12.7-13.3

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.20.00.0-0.20.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ431387385450388379

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-44-46-62-71

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-10.1-10.6-13.7-15.7

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.20.00.0-0.20.00.0
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�ȈƥŲŝ
�ǶʞʵǤĝ
ǶŐŠģŊǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ414374376432375373

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-40-38-57-59

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-9.6-9.0-13.2-13.6

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-4.1-4.4-4.2-4.2-4.4-4.2

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ413376369432370363

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-37-44-62-69

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ-9.1-10.9-14.2-16.0

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-4.1-2.9-4.3-4.2-4.5-4.4

��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�28�ǡǌŻŮ
�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃģŲƑś�ǶŐǩģƖǤĝ�ǵƃžǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ 
  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ 

	ŅǨņʔ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ

	3Ǧ2.1822.3902.3652.0642.3792.374

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2080.1830.3150.310

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ9.68.415.315.0

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-1.20.00.0-1.90.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ

	3Ǧ2.2042.5082.5282.0862.5082.550

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.3040.3240.4220.464

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ13.814.720.322.3

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-1.20.00.0-1.80.00.0
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ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ2.2082.3902.3652.1012.3802.375

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.1820.1570.2790.274

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ8.27.113.313.0

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.10.00.0-0.10.00.0

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ2.2302.5072.5292.1232.5082.551

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2770.2990.3850.428

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ12.413.418.120.2

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-0.10.00.0-0.10.00.0

�ȈƥŲŝ
�ǶʞʵǤĝ
ǶŐŠģŊǤĝ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ2.3142.5102.4782.2052.5002.489

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.1960.1460.2950.248

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ8.57.113.412.9

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
4.75.04.84.85.14.8

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ 
	3Ǧ�ǧŭǕ
2.3372.5922.6502.2272.6352.677

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.2550.3130.4080.450

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ10.913.418.320.2

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
4.73.44.84.85.14.9
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UG" כאE-$c) wO01$& XאC א&gD א&VאF  �Uא}S |O.I DO"א� 
 �3V&א BOQא) v#S5אF  +O&-6#%&א? אO%&א +OS79 א[$אJ

 iאR&א x>א א%VOQ , (28 jG"S) Cא&`0אG 2% B) _U3%"א5 אQ
א&ED+ א&`א[DQ B) +O[א(d א&gD א&#א&7 א&Ey 7א<! א[$אOS+ א&%Oא? 
 B) אfFאO`%Q +]54-5% (3א BOQא) �GאDF 53%"אQ +O&-6#%&א

א&O3) א&VאwO01F BJ +WF א&gD א&#א&7. 

�ńĝĖĝʽŮĝ�ǆŐʗƥŝǌ�ŰģŏǨǤĝ�ƄŐƴŝ�ƄŐˎĦŝ
ǧƦģǨƥǤĝ�ǡǍƛŨǩ�Ȉǣư�ƼŐǔņǤĝ

uGD, v#F }0אC }א[7 אכOc" א&כX-QD, א<C א&Eqא<! 
 (Iא[$א� א&%1א (N-%& +1N-$%&א5! אD#&א CאS5"Q

 RCP4.5 CאA-E5אVOc& +E-�) 0.6°G 0.5°53%"אQ 7.O6&א

 !5G"Q �3] 7&2030, א Cא-Vc& hOFD$&79 אJ RCP8.5G
 n.V& +OZSD%&א !D$.&א (O3Q +]53א) zאE3%"א5 3 אQ j-6#%&א

א&VOcאA-E5אBO4 7b .(30 jG"S) C אQ XאF5.א� א&Eqא<! 
 +E-�) 0.9°G 0.7°53%"אQ ,2050 Cא-VcQ !5אD#&א CאS5"Q

 !5G> �3] 7&א x>א ,hOFD$&79 אJ CאA-E5אVOc&א n.V&
 CאDOR$&א ?@A 79J hFDFG .zאE3%"א45 א&7 5 אQ j-6#%&א

 3.7% x-6U +%O3Q j-6#%&א }$]-DmQ (O3Q !>אEy �G"4
(jG"S 31).  כ%א א[vL.m א[$אOS+ א&3%Q j-6#%"א5 

VOc& 1% x"Z$E (& |O.IאyG RCP4.5-E5א<3%Q C"א5 2.7% 
 .(29 jG"S) RCP8.5 -E5אVON v#F 2050 Cא-VN j-9#Q
  +O&-6#%&א? אO%&א +OSא[$א lא.m](32) א jG"S }�-EG

v#F כאb+ א&VOcאA-E5אG Cא&.$DאC א&ZQ , +OV)qכn (א 
 .BO3Qאc&א BO&-6#%&אQ �4-&

 1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�ǵģǕģŨǩ�Ŭţģņʂ��29�ǡǌŻŮ
  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
 

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ3.0693.0553.0593.0593.0583.143
�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ-0.014-0.010-0.0020.083

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ-0.4-0.3-0.12.7

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ3.0693.6043.8573.0593.6564.056
�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ƃģņǔǮ0.5350.7880.5970.997

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�	ƃģņǔǮ17.425.719.532.6

�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ǵģǕģŨǩ�Ŭţģņʂć�30�ǡǌŻŮ 
�ŅŨŝ�ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005

 RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

	ǦǍɿ
ǍǨŏǤĝ�ǧƒǍǩ�ǡǍƦ159156155159156154
	ǦǍɿ
�ǍǨŏǤĝ�ǧƒǍǨś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ-3-4-3-5
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�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�Ƀ�	ǧƒǍǨǤĝ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ�ǵģǕģŨǩ�Ŭţģņʂć�31�ǡǌŻŮ
�ŧņʂ�ƄŲľǤĝ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ 2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲśǌ�ȈƯŮƄǨǤĝ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

	ǧƒǍǨǣǤ�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤĝ780778778780773767
�ǧǩ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ-2-2-7-13

�řǩ	Ɋ
�ȈƯŮƄǨǤĝ�ŧņʂ�ƄŲľǤģś�ȈľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ-0.3-0.3-0.9-1.6

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś339345347339345351
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ58712

�řǩ	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ1.62.31.93.7

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś339344345339345348
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	ǧƒǍǨǣǤ4569

�řǩ	Ɋ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ1.21.61.82.7

�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�ǵģǕģŨǩ�Ŭţģņʂć�32�ǡǌŻŮ
�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�Ƀ
ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ

3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040�Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ0.9040.8870.8810.9020.8850.894
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
-0.016-0.023-0.017-0.008

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
-1.8-2.5-1.9-0.9

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ0.9041.0481.1190.9021.0601.165
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

Əģƒĭĝ�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
0.1440.2150.1570.263

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
16.023.817.429.1
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 X-QDא&כ "O��cא[7 אכ{ DORF -E5אVO��N wO01F +&7 4אbG
 x"Z$E (& ,j-6#%&א }��$]-DmQ (O3Q ���4"� אF5.א
 CאA-E5אVO��c&אG +OV)q&א CאD$.&כ_ א v��#F 2.7%

 "#Q j-6#%&א +��OSא[$א (OU vZ.F5א "��UG .+��Oא�V%&א
א7��6U 32.6%  (3אQ +��]5א[$אOS+ א&.$��D! א&%OZSD+ כ%א 
 +OSאא[$אQ !>אEq&א hאכ��GG .(29) jG"WQ }�-) -��A

 x-6U +%O3Q +��O&-6#%&א? אO%&א +OSא[$א (��OU �אF5.��א
.(32 jG"S) 29.1%

 (O3Q �UאVF �"��4 60%  �UאV&א gD&א w��O01F "��VJG
 ,  22-24% BOQא) �GאDF 53%"אQ j-��6#%&א }��$]-DmQ

 wO01$Q 10-11% 53%"א& lא��.m]3"א5 אא) ���UאVF א��%VOQ
 �א&��gD א&$א���U 80% 3)אQ +]5א&(��O3 א&VאVJ +WF" א0Fא

  .(34 jG"S) א�O&4א w01%&א gD��&א jG"S

 +OS79 אא[$אJ ���UאV&א gD&א DO{אF (33) jG"S }���-EG
 60% �UאV&א gD&א wO01F x>א ���O4 ,+��O&-6#%&א

  +OZSD%&א !D$.&א +��OSא[$אQ DO0כ lא.m]א �G"��4 7��&א
 "VJ +WFאV&א&%%א}��9+ א (O39& +��]53א) 7��1 43%mF

 wO01F x>א א%VOQ . א���O&4א w01%&א gD&א jG"��S �א��0Fא
 !D$.&א +OSא[$אQ ���3] �G"4 7&80% א �UאV&א gD��&א

א&%3%Q +��OZSD"א5 21-22%.  

�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�33�ǡǌŻŮ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ
	ŅǨņʔ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ�RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǬŐŮģņʂĪĝ�ȋƾ�ƮǈǍņǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ1.7321.6941.6981.7271.6881.719

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-0.038-0.034-0.039-0.008

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-2.2-2.0-2.2-0.4

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-43.6-44.6-44.5-43.6-44.8-45.3

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ1.7322.0222.1671.7262.0342.270

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.2900.4350.3070.544

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
16.825.117.831.5

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-43.6-43.9-43.8-43.6-44.4-44.0
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ƼŐǔņǤĝ�ĖĝʽŮĝ3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ2.3952.3772.3782.3832.3692.449

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
-0.018-0.016-0.0140.066

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-0.8-0.7-0.62.8

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-22.0-22.2-22.3-22.1-22.5-22.1

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�řƦ
�ǶŐǤǍƛŨǨǤĝ�ǶŐŮģņʂĬĝ
	ƃģņǔǮ2.3942.8203.0242.3822.8513.192

�ǶŐŮģņʂĬģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
0.4260.6300.4690.809

�ǶŐŮģņʂĬģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�řǩ	Ɋ
�	ƃģņǔǮ�řƦ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
17.826.319.734.0

�ǶŐŮģņʂĬģś�ȈŐʗƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-22.0-21.7-21.6-22.1-22.0-21.3

�	ǧƒǍǨǤĝ�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�34�ǡǌŻŮ
�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ��RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ƮǈǍņǨǤĝ
ƼŐǔņǤĝ�ĖĝʽŮĝ3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś
	ǧƒǍǨǣǤ262264265261266268

�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ

Əģƒĭĝ�ǵƄņƾ
2357

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ0.91.11.92.5

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-22.9-23.4-23.7-22.9-22.9-23.8
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 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś

	ǧƒǍǨǣǤ262264264261266267
�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ
Əģƒĭĝ�ǵƄņƾ

2256

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ0.70.81.72.2

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-22.9-23.3-23.4-22.9-23.0-23.3

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś

	ǧƒǍǨǣǤ303307309303309313
�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ
Əģƒĭĝ�ǵƄņƾ

46610

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ1.21.91.93.5

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-10.7-11.0-10.9-10.6-10.7-10.8

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ
�ǧǩ
�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲś

	ǧƒǍǨǣǤ303306308303308312
�ŧņʂ�ƄŲľś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ

�řǩ�	ǧƒǍǨǣǤ�ǧǩ
�ǡǍƛŨǨǤĝ
Əģƒĭĝ�ǵƄņƾ

35510

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
Əģƒĭĝ�ǵƄņƾ�řǩ	Ɋ
�ǡǍƛŨǨǤĝ1.01.51.72.9

�ŧņʂ�ƄŲľś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǦŻư�ǶǤģŨś�ǶŠƃģǇǩ	Ɋ
�ǡǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ
-10.7-10.9-10.7-10.7-10.8-10.5

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ�Ȉǣư�ǶŐųģŏǨǤĝ�ńĝʽŐƴņǤĝ�Ʈǩ�ƼŐǔņǣǤ�ńĝĖĝʽŮĝ�ƟƯś�ǆŐʗƥŝ�ǵģǕģŨǩ�Ŭţģņʂć�35�ǡǌŻŮ 
�	Əģƒĭĝ�ǵƄņƾ
�1986-2005�ǶŐųģŏǨǤĝ�ńĝʽņƽǣǤ�ƤƒǍņǨǕ�ɃǶʞʱģśǍŏǤģś�ǧƦģǨƥǣǤ�ǡǍƛŨǨǤĝ�ŧņʂ�ƄŲľǤ�ǶśǍƑŨǨǤĝ��	3Ǧ�ǧŭǕ
 

  RCP4.5�ńģǮǍʡʱģŏŐƒ�ŅŨŝ�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǍŐŮģņʂĝ�ȋƾ�ƮǈǍņǨǤĝ�ƄŐƴņǤĝǌ�Ƀ2040-2050ǌ�2020-2030ǌ 
	ŅǨņʔ
�ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȋŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝǌ�ńģľŞ�ȈņǤģŨǤ�RCP8.5ǌ

ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ

	3Ǧ�ǧŭǕ
0.6620.6420.6410.6600.6340.642

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-0.020-0.021-0.026-0.019

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-3.0-3.2-4.0-2.8

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-26.7-27.7-27.3-26.8-28.3-28.2
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ƼŐǔņǤĝ�ĖĝʽŮĝ
3$1����3$1����

Əģƒĭĝ�ǵƄņƾ2030-20202050-2040Əģƒĭĝ�ǵƄņƾ2030-20202050-2040

 60%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ�ǧŭǕ
0.6620.7670.8200.6600.7670.851

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.1050.1580.1070.191

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
15.923.916.128.9

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-26.8-26.8-26.8-26.8-27.7-27.0

 80%
�Ȋƃ

ƚǈģŠ

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ńģľŞ�ǶǤģũ

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ�ǧŭǕ
0.7900.7750.7690.7860.7670.782

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-0.015-0.021-0.019-0.004

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
-1.9-2.7-2.4-0.5

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-12.6-12.7-12.7-12.9-13.3-12.5

ŘǍśƄǔǤĝ�ŻŐƑǕğ�ȈŠģŞ�ƆģƵ�ƇŐǕƄŝ�ƄŐƴŝ�ǶǤģũ

�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ�ǶŐŮģņʂĝ
	3Ǧ�ǧŭǕ
0.7900.9200.9820.7860.9271.025

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ǆǣƥǨǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ�	3Ǧ�ǧŭǕ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
0.1310.1930.1410.238

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǵƄņƾ�řǩ	Ɋ
�ǶŐǤǍƛŨǨǤĝ

Əģƒĭĝ
16.624.417.930.3

�ǫģŐǨǤĝ�ǶŐŮģņʂģś�ȋľƑŏǤĝ�ƄŐƴņǤĝ
�ǶǤģŨś�ǶŠƃģǇǩ�	Ɋ
�ǶŐǤǍƛŨǨǤĝ

ƼŐǔņǤĝ�ĖĝʽŮĝ�ǆŐʗƥŝ�ǦŻư
-12.6-12.2-12.2-12.9-12.5-12.0
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 709N DO{אF 60% �UאV&א gD&א wO01$& Xכא "UG 
79J א[$אOS+ א&%Oא? א&O&-6#%+ (3אO3Q +]5) (`OאfFא 

jG"S wO01F "VJ א&gD א&#א&�O4 ,7 א<x א&7 א[m.א�fא 
 CאD$.&אG CאA-E5אVOc&א +bכא v#F 25% 71mF 53%"אQ

 80% �UאV&א gD&א DO{אF x"Z$E (& א%VOQ  .+OV)q&א 
�O.mF 79J א[$אOS+ א&%Oא? א&O&-6#%+ (3"א5 12-13% 

&כ_ VONאA-E5אC א&%Vא� Qא&.$DאC א&OV)q+ א&`א�.

ǶʞʱĝʽŨǤĝǌ�ǶŐţģǨǤĝ�ńĝźģǭŮĭĝ
7b אIא5 <5אF +Nא}VON DOאA-E5אDORF C א&%Vא�, DORFG }א[7 

 xא �G"4 �4אE (& ,|Oא&$כ CאiאDSאG ,X-QDא&כ "Ocאכ
 (ExpStr, StoStr) 7eא< א&%אfSאא Cא(אZ) (O3Q DORF 

 (F א@f&G .1% x"Z$F (O3Q (TempStr) x5אD#&א< אfSאא Gא
 !5G"Q CאDOR$&79 אJ iאVQ +3Qאc&א CאDOR$&א (�Z) DOc.F
א&nO&G j-6#% כB) _Zb >D א&�DZ$& j-6#%] אfSא< 

.x5אD4 Gא Keא)

��řŐǇŐǤĝ�ǦŻĔĔư��ƃźģƛǩ
	uncertainty


 jאW) Kb א��fJ-U-Q +O903$��c%&א Cא��Nא&"5א d��eא$] (��c$F
 BJ +WFא] Cאi-��0V$& אf9O`%$& «B��O3O&א z"��J» B��)

(��J-%W+ (��B אאD$bא���אG Cאא%$4אאE C$��) א�0$אA5א 
Qאm$��N"אz א<GאC א&$i-��0V א&%0$EG .+��.9$mאB��E (3"א5 

z"��J א&7b B��O3O [$אde אx <5א0$Q +��NאB��E א&6%א<5 
 ?@A "r5G /0$F zא��f&א B��)G ,[��& +00��c%&9$.��+  אm%&א

 ,+��Nא&"5א deא$] h]אWQ א��fSא<5אG א��f9O9#FG 5>א&��6%א
 +%eא (א��f9ZSG ,deא$V&א ?@��fQ +3`&א q��EqZF lD��RQ

&��V$9אB��%� jG א&��OאC א&$t��O1m א&%7bG .7903$��c 4א&+ 
 /0$F (��F DED3$&א א@fQ +���GDZ%&א +��ED6%&א +��Nא&"5א
 +]D$3%&א B��O3O&א z"��Z& +)אf&א&6%א<5 א ���ZQ "��r5G

:79E7 (א��b אf6Om9F Bכ��%EG ,d��eא$V&אQ

�ƮǈĝǍǨś�ǵƃĝʽŨǤĝ�ńģŮƃź�ǵģǕģŨǩ�Ȉǣư�ǶƒĝʹŻǤģś�ǶǩŻŲņƑǨǤĝ�ǶŐųģŏǨǤĝ�ūŽģǨŏǤĝ�ǵƃŻǇǤ�Ȉţģƛũĭĝ�ǧŐʘǇņǤĝć�36�ǡǌŻŮ
��������������������ǵƄņƽǤĝ�ǡıų�ɃǶƒĝʹŻǤĝ

ȈųģŏǨǤĝ�ūŽǍǨŏǤĝ
ȈǨƪƯǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃźǶƥƒǍņǨǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃźȇƄƴƛǤĝ�ǵƃĝʽŨǤĝ�ǶŮƃź

RMSE )°C(	Ɋ
�NRMSE)RMSE )°C	Ɋ
�NRMSE)RMSE )°C	Ɋ
�NRMSE

ģŲƒ

CNRM_RCP4.54.116.12.712.72.917.1

CNRM_RCP8.54.216.32.813.13.017.8

EARTH_RCP4.5-Ec4.216.42.712.92.917.4

EARTH_RCP8.5-Ec4.116.12.712.92.917.3

ESM2N_RCP4.5-GFDL4.116.12.712.83.018.0

ESM2N_RCP8.5-GFDL4.116.12.712.92.917.4

ǶʞʱģśǍŏǤĝ

CNRM_RCP4.54.816.93.615.83.318.9

CNRM_RCP8.54.817.23.716.13.419.1

EARTH_RCP4.5-Ec4.817.03.615.93.419.2

EARTH_RCP8.5-Ec4.816.93.615.93.419.2

ESM2N_RCP4.5-GFDL4.716.73.515.53.318.6

ESM2N_RCP8.5-GFDL4.716.63.615.63.318.9
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�ǶŐųģŏǨǤĝ �ńĝĖǍľŏņǤĝ �ńģŠģŐʏ

 BO3O&א z"J jאW) �G D0$ZFאB) !"4 א(A (6א<5 אcFא
 +Oא�V%&א �Yא%V&5! א"U BE0$אF �O4 ,+O903$c%&א CאNא&"5אQ

א&%7b +.9$m (#אכא! א&�uGD א&%Vא�O+ א&.Z0F ,+O9Zא� 
&OV0+ א&W)G �Y-%Vאj (#אכאG [F(3"א5 א&0$אBOQ "J [3א� 

 .(model resolution) �Y-%V9& !א&%#אכא

 +Oא�V) �Yא%V& Cא[אOQ zא"m$Nא (F +O&א&$א +N7 א&"5אbG
אRCMs +O%O9U (%`31V%9& +9+ א&3%Q ,+OQDZ"א0F 5אJ" 50 כ), 
 +31V%&א� אV%& !אכא#) de71 [$אZF Xא lD$.%&א B) 7$&אG

א&U"Q +OQDZ+ אB) 79J [%א�Y א&"5GאC א&%Vא�O+ א&Zא(+ 
 x") (OO3$&G .(general circulation models; GCMs)
1/1/2000- !D$.&א BJ אf$]אOQ +]53א) (F  �Yא%V&א ?@A +U>
 xDR6&אG 7%�Z&א5!  אD#&א CאS5> DrאVZ& ,31/12/2016

 +Oא�V%&א Cא[אO0&א +J-%W) B) DrאVZ&א n.VQ ,+1N-$%&אG
א&%mN 7ZU-%& +OZSDא Gא&Q-VאG +E5א&F 7$) אf)"m$Nא 

 Cא[אO0&א BOQ +]5א&3%א v%F "UG .AquaCrop �Y-%] !DEאZ%&
 Cא(אZ%&א zא"m$NאQ +O9Z.&א Cא[אO0&אG �Yא%V&א B) +WFאV&א

 5@SG (RMSE) 1אm&א /QD) tN-$) 5@S +Oeאא64א
 jG"S }�-EG .(NRMSE) DOEאZ%&1א אm&א /QD) tN-$)
 i-0V$&79 אJ !5>אU +)"m$c%&א +Oא�V%&א �Yא%V&א X(36) א

 7eא64א _O`%$Q +Nא&"5א wIאV%& !5אD#&א CאS5> DrאVZQ
 7b vZUG NRMSE (OU _כ Xא �O4 «!>-W&א j"$Z)»

[1א2 25-16%.

�ŘǍśƄǔǤĝ�ŻŐƑǕĝ�ȈŠģŞ�ƄŐˎĦŝ

אvF [$אde א&Eqא<! 7b א[$אOS+ (#אOr_ א&G }%3א&@5! 
 "Ocא<! }א[7 אכEy uGD, v#F (Iא&%1אG +O)אp&א

 BJ +bGDZ%&א +OS-&-Oc.&א  +ZO01&3+ (/ אc$) ,X-QDא&כ
 X-QDא&כ "Ocא<! }א[7 אכEy CD{א �O4 ._Orא&%#א ?@A

 79J אADO{אF B) D0אכ +S5"Q (Iא&%1אG }%3&א +OS79 א[$אJ
 BO&Gאא BO&-6#%&א iא[$%א ,+O)אp&א&@5! א j-6#) +OSא[$א

 B) אfSא[$א "EqE 7$&אG ,X-QDא&כ +O{א{ CאF0אV&א +J-%W%&
 "Ocא[7 אכ{ qOכDF !>אEq& +WO$Vכ D0אכ +S5"Q +bאW&א&%א<! א

 +OJאQ5 CאF0אV9& _Uא<! אEq&א j"Z) X-כE א%VOQ ,X-QDא&כ
 x")G +UאZ&א ?@A >G"4 Xאא א .+O)אp&א&@5! א _`) X-QDא&כ

 DO0כ x5אD4 >אfSא v#F C0אV&א �-UG +&7 4אb אAD{אF
 v&אyא) , +E-�) 2° B) D0אכ CאS5"Q א�V%&א DOR$& +WO$Vכ

 "Ocא�5 �� }א[7 אכWF v$0{א �O4 ,(OO3FG +N5א> _#)
 CאS5"Q �א&כ7b X-QD א&3#_ א&%.$-� (FACE) אX אאF5.א

 7b !>אEq&א /) CאF0אV&א _Jא.F !5"U B) _93E "U !5אD#&א
 B) D0אכ +S5"Q ,�-$.%&7 א&3#_ אb X-QDא&כ "Ocא[7 אכ{

 CאE-$c) 71m$F (& �5אW$&א ?@A X22  אא א./U-$%&א
 ,X-O9%&7 אb iqS 500 B) D0אכ X-QDא&כ "Ocא[7 אכ`& qOכDF
 79Jאא CאqOכD$&א /) _Orא&%#א _Jא.F t%] jאyא&$א&7 (אQG

 7$4 +)-c#) DO� Cא�אcF _#) X-QDא&כ "Ocא[7 אכ{ B)
 DO{אכא! &$א#) iאDSא ($E (& א@f&G.+Nא&"5א ?@A iאDSא �E5אF
 +O&אF +OV)y !D$b j3+ �אQאc&א _Or79 א&%#אJ א�V%&א DORF

&Vc-אQ 2050- Cא&F B) (�D-אDb א&O0א[אC א&%Vא�YG ,+O&כ 
 CאS5"Q DOR$&א uGD, v#F !אכא#) iאDSא z"J Xא%L&

 X-QDא&כ "Ocא[7 אכ`& CאqOכDFG +E-�) 2° B) D0א5! אכD#&א
 jאW) �אכ7b sqS 500 B) D0 א&X-O9%, (%א x>aE א&7 אcFא

.+Nא&"5א deא$VQ tO#%&א BO3O&א z"J

�ǵģǕģŨǩ�Ȉǣư�AquaCrop�ūŽǍǨŠ�ǵƃŻǈ
��ƚǈģŏǤĝ�ȊƄǤĝ

 +O&-6#%&א �Yא%V&5! א"U x") 79J (א&#כ h91$E
 Dbא-F 7&א ,�UאV&א gD&א C3אO01F !9$.+ &%#אכאm%&א

 n.] "VJ _Orא&%#א ?@f& 79Z.&א iא<א& +O934 Cא[אOQ
 �Y-%V&א !DEאZ) 7b אf)א"m$Nא ,gD&א B) CאE-$c%&א

 !>-S /.FDFG . 79Z.&א Keא< א&%אfSאא DO{אF !אכא#%&
 +O9O6.F C9-(אZ) Dbא-F +&7 4אb !DEאZ%&א +O9%J

 +QDW$&א uGD, v#F 79Z.&א Keא&%א XאqFאא BJ
א&ObG .+O93#%א �mE <5אN+ א&#א&+ א&ED6%+ א&%@כ-5! 

 �Y-%V& (OO3FG !DEאZ) iאDSא ($E (& ,DED3$&א א@fQ
 v#F +NG5"%&א _Orא&%#א iאכא! א<א#%& AquaCrop
 +O934 Cא[אOQ Dbא-F z"Z& כ&YG ,�UאV&א gD&א uGD,

 v#F Keא&%א XאqFאאG _Orא&%#א +OSא[$א +O9O6.F
 jאW) !>אEq& 5>א4" א&6%א D0$ZE א@AG .uGD�&א ?@A

 v#F _Orא&%#א _Jא.F deא$] �mE א%Ob BO3O&א z"J
 7r-E 7&א&$אQG ,אA5א�0$א wQאc&א |Oא&$כ CאiאDSא

Qאm$N"אA z@? א&V$אde כ%D<aאC אD$N>א<F +E#$א� 
א&U 7"5 אכD0 (B א&OO3$) א&793#. 
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�ńģƒģŐƑǤĝ�Ȉǣư�ǶƒĝʹŻǤĝ�ńģƒģǔƯŠĞ .6
ǶŐưĝʹʾǤĝ

 (OJ"F 7&א� אO&א&301%+ 4א +OJ5אq&א CאNאOc&א u"fF
 u"fQ +OJ5אq&א +OSא<! אא[$אEq& [fOS-FG 7J5אq&א �א&13א

 h9R$&אG ,Xכאc&א B) "Eאq$%&א >"Z9& 7eא@R&א B)אא DOb-F
 x-$c%&79 אJ 7eא@R&א qWZ&א B) +O&אכ_ א&#אp%&79 אJ

 +Oeאא(`_ &%9-א5< א&%א zא"m$Nא5 אאI7 אb כ&YG ,7VI-&א
 +O%V$&א +OWFאD$Nא _%ZF א@f&G  .!>G"#%&א +O�5אאG
א&5qאOJ+ (אD$NאOWF+ 2030) א&301%+ 4א&Oא� (yG Bא5! 

 B) +J-%W) 5אI7 אb D6%Q 76$א� אא5א�NאG +J5q&א
א&%#א5G א&B) ,+OcOeD אf%Aא DE-1F א[$א4G +OS"! א&%Oא? 
 7V0F jא� B) כ&YG ,+J5אq&7 אb +)"m$c%&אא5א�7 אG

 +OSאא[$א /b5 7&א x>aF 7$&א CאiאDSאאG CאO&אא +bכא
 7bG -+Oeא@R&א _Orא&%#א +rא�G -_Or#%9א& +ONאD&א

 gD&א? אO%Q "Uא&.-א _O93F 79J _%Z&א vU-&א n.]
 wO01F Gא, אADE-1FG gD&א (�] !iכ.א /b5 jא� B)

(%אN5אgD9& C א&793# אכ`D כ.א7b !i אm$N"אz א&%Oא?, 
 +OJ5אq&א CאNאOc&73$9 אFG .+E"O93$&א CאN5א&%%אQ +]53א)

 !iכ.א /b5 !5GD� 7b +OVI-&א +Oeא&%א CאNאOc&א /)
 D0$ZFG .+J5אq&7 אb +)"m$c%&א? אO%&4"! אG +OSא[$א

 CאE"#$&א (Aא B)  +Oeא&%א �-RL&אG +Oא�V%&א CאDOR$&א
 v#0rא א@&G ,CאNאOc&א ?@A uא"Aא wO3#F [Sא-F 7$&א
 CאDOR$&א DO{אF x"%& /NGא אE�5 Db#9+ &$-א) +Sאכ 4אVA

 +O.OכG ,Keא@R&א B)אאG 7J5אq&79 אא[$א� אJ +Oא�V%&א
 +E>G"#%& +O09c&79 אא}א5 אJ 7J5אq&א �h9RF א&13א

 +Oe-0V$&א CאNא&"5א B) +J-%W) vEDSא "UG  .?אO%&א
 +O&-6#%&א&%#אכא! א �Yא%] zא"m$NאQ +O903$c%&א

 DORF _, 7b !5אD#&א CאS5> �&F 79J uDZ$9א}DO אF5.א
 deא$] v69�G .D6%Q _Orא&%#א +OS79 א[$אJ א�V%&א

 +OSא[$אQ �3V9& zאJ ?אWFאכ אVA Xא&7 א CאNא&"5א (�Z)
 B) 10% x"Z$F (O3Q  +OWFאD$Nאא _Orא&%#א (�Z)

 �ZQ jא&%`א _O0N 79Zb .+O&א&#א +O&-6#%&א +OSאא[$א
א&"5אNאC א&cא0VF +3QאQ Cא[m.א7b l א[$אOS+ א&%3{ 

 +OSא[$א lא.m]אG , 2050 Cא-VN j-9#Q  15% 53%"אQ
 !D$.&א n.] j-9#Q -19% 14% >G"#Q +O)אp&א&@5! א

 79J C"%$Jא CאNא&"5א ?@A Xא�4+ א) /),(10G 9) +OV)q&א
 +Oא�V%&א C5אG"&א �Yא%] B) +O903$c) +Oא�V) Cא[אOQ

 +]D$3) (general circulation models; GCMs) +)אZ&א
 .IPCC-SRES 7א�V%&א DOR$&א CאA-E5אVON +J-%W%Q

 K09N DORF Cא"Z%Q +O&א&#א +Nא&"5א deא$] CiאS "UG
א7b _U א[$אOS+ א&%#אOr_ כDOR$& +WO$V א&%Vא�, (3א5[+ 

 ,2050 Cא-VN j-9#Q Xא "WVb ,אADכY wQאc&א deא$V&אQ
 +O)אp&א&@5! אG }%3&א +OSא[$א �.mVF Xא  /U-$%&א B)

 79J 1%G 2.9%G 4.8%  tN-$) 53%"אQ (Iא&%1אG
 "EqF א&`א� _Orא&%#א +OSא[$א Xא BO4 7b .hOFD$&א

 _Or28.5% &#%9אG 0.4%G 12.8% tN-$) 53%"אQ
 CאqOכD$Q !>אEq&א DO{אF @א� "VJ ,hOFD$&79 אJ א&`א�

 ?@A zא"m$NאQG .50$אJ7 אאb X-QDא&כ "Ocא[7 אכ{
א&V$אF de) אDSאtc0) DE"3F i א[ZכאNאfFא 79J אS%א&7 

 i0+ אאכ$.אc]G ,+Nא&"5א _Orא#) B) 79#%&אא[$א� א
א&@א7F &כ_ (fVא, Gא&%-�#+ A 7bG .(37) jG"WQ@א 
א&F DE"3$) אD$bאl }0אC א&%cא4+ א&%B) +JG5q כ_ 

(J 7$4 j-6#אQ ,2050 zאא�אb+ א&c4 7א� (3"א5 
 79J iאVQ j-6#%&א B) 7Fא&@א i0+ אאכ$.אc] 7b DOR$&א
 CאDO{א&$א j-%< XG>G ,t3b j-6#%&7 א[$א� אb DOR$&א

א&"DS-%EאG +ObאאS$%אOJ+ אא�xD (`_  א&$ZF 7b DOR"א< 
 iאאכ$.א _RpEG .+Oeא@R&א Cא"Z&7 אb DOR$&א Gא Xכאc&א

 B) !DO0כG +rא� +E-&Gא&%3{ א j-6#) B) 7Fא&@א
 (Aא&%3{ א4" א Xא �O4 ,D6%Q +OJ5אq&א CאNאOc&א +E�5

 iאאכ$.א wO3#F z"JG ,D6) 7b +Oeא@R&0+ אOכD$&א DrאVJ
 +O&4א !-Wb �G"4 C00אc) (Aא4" א [Sא$]א B) 7Fא&@א

.7VI-&א x-$c%&79 אJ 7eא@R&א B)אאQ
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(B א&jG"W [א�4 א&$א}DOאC א&O09c+ א&DOR$& !5"3% א&%Vא� 
 +0c] lא.m]א&7 א x>aF "U }%3&א j-6#) +OS79 א[$אJ

אאכ$.אi א&@אB) 7F א&79J j-6#% א&%x-$c א&-3%Q 7VI"א5 
 �-RL&0+ אc] B) "EqE א&-�/ א&#א&7, (%אQ +]55% (3א

 "VJ x-VZ) 5"3Q +0cV&א ?@A "EqF "UG ,7eא@R&א B)79 אאJ
 7eא@R&א h91&א<! אEqQ j-6#%&א +OSא[$א lא.m]א XאD$Uא

 Xאb ,Dאא� h]אW&79 אJG .Xכאc&א< א"ZF !>אEq& +WO$Vכ [O9J
 71ZE "U ,}%3&א +OS79 א[$אJ _%$#%&7 אQאWEאא DO{א&$א
 B) 7Fא&@א iאאכ$.א B) 79Jא x-$c) wO3#$& _)א +U5אQ

 .+O&0+ א&#אcV&א BJ !>אEy 13% 71m$E 53%"אQ j-6#%&א

 _Orא[] א4" א&%#א "WVb ,(Iא&%1א j-6#%& +0cV&אQ א)א
 wO3#$& 7bא&3"5 א&כאQ d$VE x@&אG D6%Q +)אf&א +Oeא@R&א

אאכ$.אi א&@א79J [V) 7F א&%x-$c א&79#% &אf$Nאכ 
א&1א�y, כ%א א[] א4" א&%#אOr_ א&EDE"6$+ א&fא(+. 7bG 4א&+ 

 +O%כ �.mVF "U ,א�V%&א DOR$Q א�D{א$) [$OSא$]א lא.m]א
 hFD$E 7, (%אeא@R&א /OV6$9&G DE"6$9& [V) א&%$א� �eא&.א

 D`אכ +Nא� א&7 <5א$#F ,+E>6$אUא Deאc� �G"4 [O9J
>%-א� 3%ZFGא� &-�/ DE"3Fאf& +O%U5 Cא.  

 DO{א$& +OQאWEא deא$V& +O&א&#א +Nא&"5א (E"3F B) (�D&אQG
DORF א&%Vא� 79J א[$אOS+ א&%#אOr_, א 7R0VE אאDbא� 

 7Z]א &6אf�DJG deא$V&א ?@A j03$אNא "VJ jא&$.א�Q
 lא.m]א&7 א DOpF +O&4א CאN5א> >-S-& א�D�] ,CאNאOc&א
א&O3%+ א&R@אOe+ &#%9אOr_ א&%Ey uGD, _, 7b +W$Vא<! 

 CאS5> �}א[7 אכOc" א&כ�G ,X-QDא VJ +r" אD$Uא[fא QאF5.א
 "U +Oeא@R&א +%O3&אQ lא.m]אא +%OU Xא "SG "UG ,!5אD#&א

 79Zb .X-QDא&כ +O{א{ _Orא&%#א x"& D0אכ +S5"Q  "EqF
 B) אA-$#) �.mVE }%3&04-� א Xא "SG jא&%`א _O0N

 "Ocא[7 אכ{ B) CאE-$c) v#F אfSא[$א "VJ BOFGD0&א
 �UאV$E כ@&כG ,23X-O9%&7 אb iqS 400 71m$F X-QDא&כ

 "Ocא[7 אכ{ hc] "Eאq$Q "E"#&אG כ]q&א B) אAא-$#)
 Dא� x"#F _כpE 24, (%אX-O9%&7 אb iqS 350 BJ X-QDא&כ
 nO&G zאZ1&א !>-S D�] +fSG B) Keא@R&א B)אא wO3#$&

.t3b +O%א&כ

QGאא�אb+ &א[$אOS+ א&O&-6#%], F D0$ZEא}DORF DO א&%Vא� 
 +OSא[$א !iכ.אG _Or#%9א& +Oeא&%א CאSאO$479 אאJ

 [OS-$& +O%Aאא !"E"< CאDOR$%&א B) ,+O&-6#%&א? אO%&א
א&OcאNאC א&5qא�G ,+OJאE>G"#) _, 7b +r+ (-א5< א&%Oא? 

 /bD& +.9$m%&א CאJא&13א BOQ nbאV$&א "EאqFG א�O&א&%$א4+ 4א
 .7J5אq&א �f$64א (B אf$Nאכ א&%Oא? c4 79Jא� א&13א
 Xא /U-$%&א B) []25 א +O9#) +N5א> CDf,א w0N א%ObG

 zאJ tN-$%Q _Or#%9א& +Oeא&%א CאSאO$4אא "O&q$F
 �D$EאBJ 6-16% BOQ �G א&-�/ א&#א&7b 7 4א&+ אF5.א
 j-9#Q +E-�) +S5> 4,9 7&3%"א5 2,2 אQ !5אD#&א +S5>

 +Oeא&%א CאSאO$47 אאb !>אEq&א XאD$Uא "VJG  ,2100 Cא-VN
Q �3VQא&x>aE j-6#% א&7 [�3 א[$א4G +OS"! א&%Oא? 

א&AG .+O&-6#%@א (א ZVONכ79J +O09N !5-6Q n א&-�/ 
 7FאF אVAG .7)-3&א x-$c%&79 אJ 7J5אq&א �א&%א7e &139א

 �mE א%Ob א�א�.F D`5! אכ-r z"3$& +O&א&#א +Nא&"5א deא$]
 deא$V&א C5א>א �O4 ,+O&-6#%&א +Oeא&%א CאSאO$4אא

 Cא-Vc& j-6#%&א }$]-DmQ (OU Xא א&7 אfO9J _6#$%&א
U 2050" א[3%Q vL.m"אj-6#%& 13-18% 5 א&%3{, 

 -%] !D$b lא.m]א +WO$Vא&@5! , כ j-6#%& 9-14%G
 Cאא#Q +S5"%&א� אV%&א DORF uGD, _, 7b j-6#%&א

א&"5אVOQ .+N%א DmQ (OU "EqF- [${ (j-6# א&%1אI) 3%Q"א5 
 .2050 Cא-VN j-9#Q 2-4%

 gD&א CאiאDSא �ZQ DO{5-6 &$אF +Nא&"5א v)"U כ%א 
 CאDSכא +bאL%&א gD&א? אO) CאO%כ _O93$& +b>אf&א&793# א
 !"4G +OSא[$א /b5 u"fQ ,+Oא�V%&א CאDOR$&א /) |O$9כ&

 wO01F DO{5! א>%_ &$א-r (E"3$&G .+O&-6#%&א? אO%&א
 !"4G +OSא� א[$אc4 (38) jG"WQ (F ,|Oא&$כ CאiאDSא

 +bאL%&א gD&א? אO) +O%א� כN79 אJ +O&-6#%&א? אO%&א
 iאqS7 אאb [�DJ (F כ%א j-6#%&א }$]-DmQ nO&G

 !"4G +OSא[$א tN-$) Xא "SG "UG .+Nא&"5א B) +3Qאc&א
 B) 3z/(Wא&7 1.2 כ-#Q 5"3F +O&א&#א +O&-6#%&א? אO%&א

אS%א&7 (Oא? א&gD א&%LאQ +bא&%-N) &6#%-&7 א&%3{ 
 d$V%&א (Iא&%1א j-6#%& 3z/(W9.1 כG ,+O)אp&א&@5! אG

 Xאא(כאQ []א deא$V&א ?@A B) �9m$c]G .+O.O6&א !GDZ&אQ
B) x-VZ) 5"U DOb-F א&%Oא? א&%7b +)"m$c א&gD 4א&Oא� 
 +.O.I CאDORF �G"4 _Q7 (3אb , 40% 7&6_ אE "U

Qא[$אOS+ א&j-6#%, (%א g>aE א&b5 7/ א[$א4G +OS"! א&%Oא? 
 !5GD� 7&אא>א5! א hSG אVAG .x-VZ) 5"3Q +O&-6#%&א

 CאNאON 7&א אf$%SD$& deא$V&א ?@A /) 5@#&7 אIאZ$&א
 79J אADO{אFG �UאV&א gD&א CאN5א%) Xא �O4 ,+OJ5אy

 v&אyא) -+%E"3&7 אא5א�7 אb +rא�G -_Orא&%#א +OSא[$א
.+ZN-%&א +O93#&א CאNא&"5א B) "E"Z&א� א&7 א$#F
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�ȈˋĝžǤĝ�ĖģƽņǕĭĝ�ǶľƑŠǌ�Ƀ�ȈǣŨǨǤĝ�ūģņʂĭĝ�ȈǤģǨŮĝ�Ȉǣư�ǶƒĝʹŻǤĝ�Ŭţģņʂ�ńģƒģǔƯŠĬ�ƤƑľǩ�ƄɿŻǇŝć�37�ǡǌŻŮ 
ǶƒĝʹŻǤĝ�ǢŐƜģŨǩ�řǩ

ŧǨǈǶŐǩģƗ�ǵƃŽǧƦģǨƦ

	ƃģņǔǮ�ŘǍŐǣǩ
�ǶưǌʹʾǨǤĝ�ǶũģƑǨǤĝ�ȈǤģǨŮĝ�ƤƒǍņǩ1.1*0.84*0.11**

	ƃģņǔǮ�řƦ
��ǶŐŮģņʂĭĝ�ƤƒǍņǩ6-6.57.5-8.535-40

	Ƕŏƒ��řƦ�ŘǍŐǣǩ
�ǶŐǣǔǤĝ�ǶũģƑǨǣǤ�ūģņʂĭĝ�ƤƒǍņǩ6.86.73.9

***2050�ńĝǍŏƑǤ�	Ɋ
�ŰģŏǨǤĝ�ƄŐƴņǤ�ǶŭŐņŏǕ�ǶŐŮģņʂĬĝ�Ȉƾ�ƄŐƴņǤĝ�ƃĝŻǇǩ

CO2�ƄŐˎĦŝ�ŘǌŻś-4.8-2.9-1

CO2�ƄŐˎĦņś+12.8+0.4+28

2050�ńĝǍŏƑǤ�	Ƕŏƒ��řƦ�ŘǍŐǣǩ
�ǶŐǣǔǤĝ�ǶũģƑǨǣǤ�ūģņʂĭĝ�ƤƒǍņǩ

CO2�ƄŐˎĦŝ�ŘǌŻś6.56.53.9

CO2�ƄŐˎĦņś7.76.75.0

	Ɋ
�ǡǍƛŨǨǤĝ�řǩ�ȈˋĝžǤĝ�ĖģƽņǕĭĝ�ǶľƑŠ

2�ǶŐǤģŨǤĝ�ǶǨŐǇǤĝ47.756.3103

CO2�ƄŐˎĦŝ�ŘǌŻś��2050�ńĝǍŏƑǤ�ǶǨŐǇǤĝ45.454.7102

CO2�ƄŐˎĦņś��2050�ńĝǍŏƑǤ�ǶǨŐǇǤĝ53.856.5132.4

* 6715! 45א$3 אא12א0 /אא,א+* א)"'&%$ #"!
**6715! 45א$3 אא12א0 /אא,א+* א)9'&'8 #"!

 ***S6715 E?T$ 2אR5 $9F 3אאN5 Pאכא8  א)%NאM?< א)LאJ /אI16'אAquaCrop 0G7%2 H :א)B3CD EF *1א /א)A1@?< #* אא=>א; 4 :5 
C&C"1(א אUV R5

�ǆŐʗƥŝ�řǩ�ǶŭˋģŏǤĝ�ǧŐǇǤģś�ǶŠƃģǇǩ�ɃƼŐǔņǤĝ�ńĝĖĝʽŮĝ�ǆŐʗƥŝ�Żŏư�ǢŐƜģŨǨǤĝ�Ŭţģņŏś�ǶŞźģŨǤĝ�ńĝʽŐƴņǤĝ�ǶľƑŠ ć�38�ǡǌŻŭǤĝ
ȈǤģŨǤĝ�ȊƄǤĝ�ŬǩģŠƄś

ǡǍƛŨǨǤĝƼŐǔņǤĝ�ńĝĖĝʽŮĝ	Ɋ
�ǡǍƛŨǨǤģś�ƄŐƴņǤĝ
�ǵŻũǌ�ǶŐŮģņʂģś�ƄŐƴņǤĝ
	Ɋ
�ǶŐǤǍƛŨǨǤĝ�ǫģŐǨǤĝ

	Ɋ
�ȊƄǤĝ�ǫģŐǨś�ƄŐƾǍņǤĝ

ŧǨǇǤĝ

60%�ƚǈģŠ�Ȋƃ+0.2+6740

80%�ƚǈģŠ�Ȋƃ+0.2+2520

Ƕʞʱ�ȈƥŲŝ-0.2+2017

ǶŐǩģƖǤĝ�ǵƃžǤĝ

60%�ƚǈģŠ�Ȋƃ-1.6+6440

80%�ƚǈģŠ�Ȋƃ-0.1+2520

Ƕʞʱ�ȈƥŲŝ+0.1+1513

ǧƦģǨƥǤĝ
60%�ƚǈģŠ�Ȋƃ-43-640

80%�ƚǈģŠ�Ȋƃ-22-2020
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�ǶũƄņǇǨǤĝ�ǶŐǣľǇņƑǨǤĝ�ǶƥŲǤĝ .7 
ŬǩģŠƄľǤĝ�ǦĝŻŲņƒĝ�ȋƾ

 DED3$&א א@fQ +�GDZ%&א +OVI-&א +N4א&+ א&"5א v9`)
 B) �-V&א א@A iאDSא ,_%Z&א wED.& |`כ)G _)א< BED%F
 79O6.$&א uDZ$&א אf&א� (F "3b .+O903$c%&א CאNא&"5א

 +OVZ%&א [FאDOR$)G ?DrאVZQ AquaCrop �Y-%] 79J
 uGD�&א (/ אf9Jא.FG ,_Or7 &#%9אS-&-Oc.&א iאא<אQ

 +J-%W) 5א&7 א�0$א +bאא�אQ ._3#&אQ +OSאא[$אG +O�O0&א
 ,+O903$c%&א +Oא�V%&א Cאi-0V$&א Cא[אOQ B) !"E"S

 79E א%ObG  .+Nא&"5א _Or79 (#אJ אADO{אF 79J uDZ$&אG
 +N5א> de79 [$אJ iאV09& אf4אD$Uא (F 7$&א C1-אm&א �ZQ

א&#א&G ,+OאN$כ%אj א&3Vא� �DO א&%b-$cא? fQא:

 79J +Oא�V%&א CאDOR$&א DO{א$& deא$] +Nא&"5א v)"U
 +O9#%&א CאNא&"5א deא$] BJ א�DO`כ v.9$א� ,_Orא&%#א

 �O4G ._Orא&%#א n.] 79J wQאc&7 אb אAא�DSא (F 7$&א
 zא"m$NאQ אfeאDSא (F "U +3Qאc&א CאNא&"5א (�Z) Xא

 �Yא%] B) +O903$c) +Oא�V) Cא[אOQ /)  DSSAT �Y-%]
VON +J-%W%Q +]D$3) GCMאA-E5אC א&$DOR א&%Vא�7 

 iא<א BOQ +]53א) CאN5א> iאDSא �D$3E א@f&G ,IPCC-SRES
 xDאא� +O&-6#%&א&%#אכא! א �Yא%]G AquaCrop �Y-%]

 ,(Iא&%1אG +O)אp&א&@5! אG }%3&א _Orאכא! (#א#%&
 Cא[אO0&אG +O&-6#%&א CאD$)5א&0א (OU n.] zא"m$NאQ

 +bאא�אQ .DED3$&א א@fQ +)"m$c%&א RCMs �Yא%V& +Oא�V%&א
 B) +J-%W) zא"m$NאQ !א&%#אכא C4אא n.] iאDSא&7 א
  GCMs �Yא%] B) +WFאV&א +O903$c%&א +Oא�V%&א Cא[אO0&א

 +Nא&"5א ?@A u"fFG .RCPs CאA-E5אVOcQ +]D$3%&א
 �Yא%VQ +10FD%&א Cא&%#"<א �ZQ +pUאV)G "E"#F 7&א

 +10FD%&אG ,+Oא�V%&א �Yא%V&אG +O&-6#%&א&%#אכא! א
 79J א�V%&א DORF DO{א$Q +OVZ%&א CאNא&"5א CאZU-F +U"Q

.+ED6%&א uGD�&א v#F +O93#&א _Orא&%#א

 x>6$אUא (OO3F iאDS79 אJ +O&א&#א +Nא&"5א _%$pF (&
 _%Z&79 אJ wED.&א qOכD$& +WO$Vכ כ&YG ,אfWeא$V& _)כא$)
 j-6#9& _Orא&$.א +bכאQ +EאVZ&אG ,AquaCrop �Y-%VQ
 �D$3E א@f&G .!א&%#אכא C4אא B) +Vכ%) de79 א<2 [$אJ

אDSאOO3F i) א6$Uא<N-) x/ &$א}DOאDORF C א&%Vא� 
 (OO3$&א א@A50$אJ7 אb @אא� /),+Nא&"5א _Or79 (#אJ

 Keא@R&א B)אאG +Uא&1אG ?אO%&א DrאVJ BOQ �>א&#א _Jא&$.א
  _Orא&%#א B) j-6#) _א[$א� כ +)-�V) B%� +&-%p%&א

.+OVZ%&א

 ,DED3$&א(א� &#א&+ א%F +fQאp) +N3" 4א&+ <5אJ �D$3E
 _%pF X79 אJ ,D6) �-VSG tN-Q +OJ5אq&א wIאV%&אQ

 D07 אכbאDRS _O`%F (E"3$& ,+31V) _כQ +)אf&א _Orא&%#א
&F (OO3$א}DORF DO א&%Vא� 79J א&%#אOr_ א&R@אOe+ א&fא(+ 

 .D6%Q

 j-6#%Q +rא� +fQאp) +Nא< 4א&+ <5א"Jא �D$3E כ%א
 x-$c%&79 אJ xDE"6F Keא@� j-6#%כ [$O%Aא ,y5אא

  .7VI-&א

 gD&א DO{אF (OO3$& +O93#&א�5 אW$&א B) "Eq%&3" אJ �D$3E
 [Fאכא#) !iכ.א (OO3$& ,_Orא&%#א +OSא$]79 אJ �UאV&א

Q-א79J ,AquaCrop �Y-%] +1N אpF X%_ א&$Wא�5 
 v#F �>79 א&#אZ.&7 אeא&%א XאqFא& +O934 Cא%O3F iאDSא

א[%א� (B) +.9$m אDSאiאC א&gD א&793#. 
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 79J !D{a%&א(��_ א-Z&א B) "��Eq%&א +��N5א> �D��$3E
 79J !5א&#א Cא��S-%&א DO{אF _��`) ,_��Orא&%#א +��OSא[$א
 .Keאכ א&%אf$��NאאG +OSאא[$אG j-��6#%&5! [%��- אG>

 |Oא&$כ CאiאD��Sא �Z0& Cא%OO3F iאD��Sא&��7 א +��bאא�אQ

 79J א�V%&א D��ORF DO{אF +��fSא &%-א��fQ 7��r-%&א xDאא���
 _E"ZFG +��J5אq&א "OJא-) _E"ZF _��`) ,7��J5אq&אא[$��א� א

 +QD$&א< א"��JאG "O%��cF B) +OJ5אq&א CאiאDSאא ���ZQ
.jא&%`א _O0��N 79J

ńģŐƜǍŝ .8

 DO{א� &$אeא.F D`אכ deא$] +ED6%&א&#א&+ א +N5א> v)"U
 _Orא#) (Aא B) +{א{ +OS79 א[$אJ +Oא�V%&א CאDOR$&א
 +E>א<D$Nאא CאD<a%&א �ZQ v)"U כ%א ,D6%Q iא@R&א

 "UG  ._Orא&%#א ?@f& ?אO%&4"! אG +OSא[$א BOc#$&
 DOR$&7 אb +9`%$) א�V%&א DORF CאDO{אF +Nא&"5א CD0$א�

 -%] 79J X-QDא&כ "Ocא[7 אכ{ qOכDFG !5אD#&א +S5"Q
 zא"m$NאQ ,(Iא&%1אG +O)אp&א&@5! אG }%3&א[$א� אG

(79J "%$ZF +O9O9#F +OWfV אm$N"א�Y-%] z א&%#אכא! 
 iאV{א �Y-%V&א x"Qא "UG .AquaCrop +O&-6#%&א

 +OSאא[$א uGD�&אכא! א#%& !"OS !5"U ,!DEאZ%&א +O9%J
 CDf, א%Ob ,+O)אp&א&@5! אG }%3&א _Orא#%& +ED6%&א

 79JG .(Iא&%1א j-6#) !אכא#%& CאQ-Z6&א �ZQ
A@א E "Uכ-B) X א&OW" אDSאOO3F i%אC אNG/ &%#אכא! 

[%-AquaCrop �Y אVrאu (j-6# א&%1אI) א&7$ 
 CאD) !"J אf&-6#) /%S ($EG ,+SyאI !5-6Q 9כf$cF

 �Y-%V&5! א"U BOc#F 7b "O.E "U א%) ,(N-%&א jא�
79J (#אכא! A@? אאVrא7b u אr"אF5] א&3א<(+. 

 zא"m$N7 אb /N-$&אQ +Or-$&א Bכ%E _%W%&7 אbG
 CאN5א> iאDSא ,+O&א&#א +Nא&"5אQ _%Z&א +OWfV) n.]

 +ObאDRS wIאV)G +.9$m) _Or79 (#אJ xDא�
 79J א�V%&א DORF DO{5-6 ($כא(_ &$אF z"3E 9$.+, (%אm)

 .7VI-&א x-$c%&79 אJ +Oeא@R&א _Orא&%#א

 (J"& +OFא)-9Z) _אכOAG CאG>א� א"#$Nא �mE א%ObG
א&D3א5אG Cא&OcאNאC א&5qא�D$3E ,+OJ אE X$) אאN$.א<! 

 +Nא&"5א C7 4אאb _%Z&2 אDb אf$0c$א&7$ אכ !D0m&א B)
 ,+fQאp%&א CאNא&"5א B) "Eq%&א iאDS7 אb ,+OVI-&א

 CאDO{כא(9+ &$א$) +OF9-(אZ) +6V) iאp]7 אb XGאZ$&אG
 BI-&אQ +.9$m%&א +OJ5אq&א (�V&79 אJ +Oא�V%&א CאDOR$&א

 CאNאOc&א (N5G (J"& !"Jאc) !7, &$%`_ א<אQDZ&א
 .+O903$c%&א +Oeא@R&אG +OJ5אq&א
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