Journal of Agricultural Economics and Development
Vol. 32, No. 2, Summer 2018, p. 139-153

‘53)3&5 dxwgd g Slassl A gl
IFAIAY . TRV (lls Y o )lod Y als

el Ol gl 23 f.x:fja r.,l5|,,§33| b3 Sas Ky 5505100

192 9 &1 s (2,0 5o o5l Sdla,y 5 5,8

F g Joadll gl T sl S Jeslenl =T s BL L T mds 00
ARZARVAN SRR

WAV Y/ Y 5y Gyl

CXVCCS

olyie & SIS Slagls 938 o) )il mibim )l 08 ooty crete 3 Ol s & ol s Jalse 5 bl 1 S5 8
S B iyl b dusglio 13 (5,5LS i 3980 ool sl el )03 5 (S dod s & e ol s 2 IS ole (e
45 oy 5 ol Y game gl A o baugte slod 5 )k oS i & 55k 4 ol walBl i 51 2L (glasl (5 pme
ol Cgonl Sl lm g T Sy g 42 (6505l (50 )3 Sy e IS o )l ool i o IS5 |y )5S 2liE lie ( odos
Sy ol D103 pils aalllas gy oyl 539 Ll (ays 4 Wlgs s o (65030l 5 oLl (g Sy o pte 5]yl Lol ol ly65 5
S 5 yme 50 G5yl Jde 5SS L1, (VYRO-VEVE) T g (V5O SIYAF) il 093 99 )3 50l e e w23 S ol s S (30 5 Slos
iy 3 A2 iyl s HACMS g3 ges 33,5 Jsm ol 15T Jim dyn 5 o (CVAR) oy ot (oymn 5 (5 5 (VaR)
ol ol o VWYY clys gla Sl 3,Sles 5 (VAAF=Y410) 09 )0 (wlidlgn cleMbl jslaio oyl (gl S (6,50 jl0l Lars-wg  sles
Lo J8lis (3,5 5l an )3 +/5Y) Lod piShas ((yio oo AV (im0 ) 53k (slapusie (5T 0,93 5 a5 s o )lis adlllas ol 0l (g y9ls,S
= IVA) o Cagby JBlas g (30)3 =+ /PY) (s Cagboy Sl (59) 3 @pe po 2 J9iRe +/+F) sdedygn LB 31,5 5l 42y +/0F)
o 5 Ol sloyiite i ool S o iy yoedd 398 pdlie 4y (Jlo o el YWIFA) (3)s5 5 5 g (4 o sie +/-Y) ol oo oo
sl LSy o L gjgp Sy oS o3lail (el 1l Gal3l ST oy90 50 JlSa )3 (5 /A% 00 4y +ADF el 093 )3 3 Shes Lawsgo
5 HIAY /¥R Ly 555 sl VAR gy 33 hoyd Ve 58 ) VLt ] oo 15 3,Skae Sousy pilS jliia b ] )95 oy yiomlie 3 Shos
5 Y GLSs aish sl g /Y 5 +/NND VDA 155 55 CVAR Lbg, 55 9 ,USm 55 055 +/TY 5 =AY o /YRY (clSas qusf el 5 +/5)
ol 3095 g0 3,Slas Sy Liol33l Carge oS cunl ola it 1 (S 5y 9 s adlllae ol bl el Cunty JliSa j3 5 /VY g +/VFA
Py oo oy (j)gliS & (Fotas g (b Sl SE | oslitel S gaw Sl 5y g s Al sl gy

02 pAS o g Ol Sy alBl @l i eyl cplas (5120 1 (7] 2 0dS” sW031g

wad 4l Gy pl 3 8y 5 g5 55 xnb Jelge am3 e )3
sl Sl 5l g e |y a8l il 0 a2lge il L
@l 08 il pete 3l S ol sl o Cadls (xbo
Jole (pyete Olgis 4 GO slajls 458159, jlisl .ol
Loyt 503 5 (Sl dod s & xie oaldl s 2 138,50
OBl LS Cugh) Gl 3 s el Cule 3 g 00 (el
ol o
ol > JLasias 5 Jow 989 5 Lod (laljal by
SygliS i 59y 00 ] gy cpl (VY ol o Lid bl
2 lsn g o Sl 4 oolaidl Jisy gk b plyie @

LV RS

ol wladl glayizn plo b gjyslis Lise > Wy
Jdgg g0 |y (oolaidl sl isw 4 Jliblre yogMe 1y )l

«85,9LiS Sladl 09, 5 Lzily g 4l ld)lS bl cog i =Y 5 ¥ o)
5oy ol ¢ 63y9liS” 0aSiily
(Email: ghdashti@yahoo.com (s ok g — )
525 0l ¢35l 0uSutly ol Luwtigen 09,5 Jlusisls —F

DOI: 10.22067/jead2.v32i2.68545


mailto:ghdashti@yahoo.com
http://dx.doi.org/10.22067/jead2.v32i2.68545

IWAY Ll ¥ oylad FY alo ((65,5Li dnmi g olasdl 4yt V¥

D it YoAe S b g 2oy Ve JIV/D oy Y0+ Jlo b csioys
() 3l 22l oy T )

L WYY sl Sl 3 pisS 55 < 09,5 oy 5o
Js—ae (g ysioge 2o )d DY+ Jolae culS 05 s (2 pidin
S 05 b iy ool il o 035 1555 (5539125
aul) Joame (12l g5 50 i 43 98 S piS oy FIY
A liwl eSS aew dopd YAV &S canl 0als olaid] 55
YY) 5l olasd! ol pasS 4 ol aod VY g o psS
OS5 3l S pla—is an pal (Gl gl liow o (s
3950 1y sl CtS 5 pas Aoy BIAD S B A g5
u—j 2l g MY 35 (Bl whaw ey ol 534S 02> olazdl
5 ol oSy b g (S5,)b @l s (V0) Asb o duoyd V/50
Loyl (2 pSeten 45 LB LS 2 pAS ]y 2lsm
O Sinly 3o s Ygana Attt oal8l jols 0113t
oyt 45 glseS 4 a8l o BB (SH5h i g paiS 3 Sles
by Juabd 1 (Sl g sl Gl ped paiS 3 )Slas (g (Staen
Y dmd o i 48 ael Cwds +/¥D (olo p5 U yp0) paS
Sl g ol 5l o9-b oo 03 Zuds (Al bawgs 3 Sles Sl
25U ] Gl )3 03 pAIS W 2 euldl s 00y 3950
Al o Luoly cpl o pols dadllas Can a8 WSl aisly oljway

o8l s 86 ) o9t 53 (ot Slallae (158
el 48,5 Oygo ) g S 53 (5)5laS Y gaze Mg
rgmes 82,5 Jde jl ekl b hded 5 (V) JbST 5 (SesS
it 0558 ) ) @l i 5155 > paiS JialS e (GCM)
by i (gilwand guls 0)S (ilwded Yo+ g YYD 0)90 92
Sl 938 B ed blie 3w pulS 3 Slee JialS Gl &S
Mo Y Jlw gl 9 o d VY BV odgaze ;o YoV0 L
5 2Ll s (ladllas 13 ail o do > ¥V L5 VY aishy p
Shas 11y o 3 25 Sty 5 5 ol Sl () on
Sl oletol cibdgy adlie > SWAP Juo 5l eolatwl b puis
buwgio a8 ol LS oo Ll )13 byl 5)ee YoV V=Y ¥ 0,00
i BL 5 A 8l s g s 39 €5 Jpains o 3,Skac
bugie g oy VIV o V¥R Cui 4 ((VASV-)AR) Lo gyl @
Liales yialS o) WA ¥R iy dan palS il 3 Slas
9 3 b B s 51 (0) St 5 (oS izt
35 5 IS o 5 Sl g o 451, OO ke s
o lail Jolge 8,8 las > LAYYA-VF e Jlojoygd )3 puiS

1- General Circulation Model
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2- Abbreviation for Hadley Centre Coupled Model,

Version 3
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1- AquaCrop
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3-T Test

4- Kolmogorov-Smirnov

5- Normalized Root-Mean-Square Error

6- Pearson Correlation Coefficient
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1- General Circulation Models
2- Hadley Centre for Climate Prediction and Research
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8- Wheater Value at Risk
9- Fat Tails
10- Higher Kurtosis
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1- Harvest Index
2- Crop Transpiration Coefficient
3- Green Canopy Cover
4- Soil Water Stress Coefficient
5- Reference Crop Evapotranspiration
6- Penman-Monteith Equation
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4- Latin Hypercube Sampling
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Figure 1- Value at risk and Expected Shortfall under normal distribution assumption
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Table 1- The results of the Kolmogorov-Smirnov and t test for monthly observed and generated variables of precipitation,
minimum and maximum temperatures, and solar radiation in Ahar station

obo
. . Month
gy 8,Ll s
Variable  Statistic  agil; 499 wyle Juyel ) &5 ¥y Sl el 51 yaolgd
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dﬁ
ec
s k-s 0.052 0.03 0.06 0.1 0.064 0.087 0.145 0.109 0.194 0.03 0.056 0.064
- B p-value 1 1 1 0.999 1 1 0.954 0.998 0.732 1 1 1
=y t -0.02 0.73 0.66 -0.21 0.35 0.42 -0.30 0.35 0.97 0.74 -0.32 -0.23
o
£ p-value 0.98 0.46 0.51 0.83 0.72 0.67 0.76 0.72 0.33 0.46 0.74 0.81
13 gg k-s 0.158 0.158 0.106 0.053 0.105 0.105 0.106 0.106 0.053 0.106  0.106  0.106
VETS p-value 0912 0912  0.998 1 0.999 0.999  0.998 0.998 1 0.998 0.998  0.998
,A £ é. t 1.24 -0.19 -1.55 -1.23 0.11 0.64 -0.46 0.88 -0.065 112 1.25 0.91
= g p-value 0.22 0.84 0.13 0.22 0.91 0.52 0.64 0.38 0.94 0.26 0.22 0.36
agg k-s 0.158 0.158 0.106 0.053 0106 0.106  0.106 0.158 0.106 0.106  0.053  0.106
< 2 = p-value 0912 0912  0.998 1 0998 0998  0.998 0.912 0.998 0.998 1 0.998
A% g t 0.95 -0.28 -1.27 -0.93 -1.62 -1.22 -0.9 15 1.65 1.14 0.5 0.88
= § p-value  0.34 0.77 0.21 0.35 0.11 0.23 0.37 0.14 0.10 0.26 0.61 0.38
" = k-s 0.044 0.087 0.044 0.087 0.044 0.044 0.131 0.087 0.044 0.044 0.044 0.087
i «%% p-value 1 1 1 1 1 1 0.982 1 1 1 1 1
5388 057 -010 093 041 -079 040 085  -087 075  -182 -181 -1.34
= p-value 0.56 0.91 0.35 0.67 0.42 0.68 0.39 0.38 0.45 0.07 0.07 0.18
suis sbaassl, 1L
Source: Research findings
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Table 2- The evaluation of lars-wg model using correlation coefficient and RMSE and NRMSE criteria
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Statistic Precipitation 5,4 Jilas slod PSlas glod
Minimum temperature Maximum temperature
RMSE 0.84 1.01 254
NRMSE 3.47 18.70 15.24
r 0.98 0.97 0.96
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Table 3- Trend and average of the monthly variation predicted precipitation, minimum and maximum temperature, solar
radiation and evapotranspiration for the future period (2016-2045) compared to the basic period (2011-2015)

ol :1 -
. i — S
aRie Month 3 g ]
Variable wily 49 ool dossl o o9 Yo S oligns 5 soly yoluod w
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
- Oyt a0
S Variation 012 2.99 372 157 0.26 0.16 175 -0.49 2.46 3.93 -0.37 -0.33 9.15
28 amount
= .8 s 1ed PRI - PRI 5.8 - 5 5104 s 008 - - 008
k) g s s, Sl Gl Gl s Gl ol el PN 1 A 1 N Rl il
s Variation trend Increasi Increasi Increasi Decreasi Increasi Increasi Decreasi Decreasi Increasi Increasi Decreasi Decreasi increase
ng ng ng ng ng ng ng ng ng ng ng ng d
Syeats ojem
3 e Variation 0.14 0.76 117 1.10 119 1.16 0.97 0.33 0.22 -0.04 -0.01 0.01 0.56
Y 2 g amount
él) g ? s 33 hals sl sl lal8l sl a8l a8l Bl lal8l ials’ hals sl a3l
e Variat‘i‘on trend Decreasi Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Decreasi Decreasin Increasin increase
ng g g ] g ] g g g ng g g
Syeats oljem
38 Variation 0 0.82 1.26 133 113 1.30 118 0.26 0.13 0.03 0.16 -0.08 0.63
E E g amount
G &8 s s s A i Err S e A sl e sl Il ials Il
2 T N Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Decreasin increase
Variation trend Constant
9 9 9 9 9 9 g 9 g g 9
P Sy e
8 Variation 0.43 -0.03 0.28 0.42 08 0.46 -0.07 0.3 -0.81 -0.36 0.14 0.11 0.06
g
-] amount
15 s iy Sl nls el Al el Sl als als als ials el el Al
93 Variat‘i‘on trend Increasin Decreasi Increasin Increasin Increasin Increasin Decreasin Decreasin Decreasi Decreasi Decreasin Increasin increase
9 ng g ] g 9 9 g ng ng g g
§ Syeats ojem
%\ B Variation 0.27 0.44 0.35 1.27 341 414 3.85 3.36 1.87 0.05 -0.44 0.12 18.48
2 e amount
£ % s g, slB sl sl B sl B B et B et = ials slB
2 § Variation trend Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Increasin Decreasin Decreasin increase
o 9 9 9 9 9 9 9 g 9 g g 9 d
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Table (4) Investigation of goodness of theoretical distributions fit to yield empirical distribution for basic and future

periods
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Table 5- Risk Metrics in different probability levels for Ahar rainfed wheat variable

&9 3 ,Sos Jlois! 7 glans oSl 51 Byl O yae 4 VAR oSle 31 Byl O yae 4 CVaR
Distribution Yield Probability levels VaR as a deviation from the mean  CVaR as a deviation from the mean
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