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Extended Abstract

Introduction:

Recently many studies have found that due to
climate change, there is an increasing trend in the
frequency of occurrence and intensity of extreme
hydrological events like floods and droughts. In
order to better understand the change and provide
support for adaptation strategies, it is of great
necessity to deeply investigate climate change and
have a detailed knowledge of its potential impacts
on hydrology, hydraulics, water resources,
agriculture, cropping pattern and farmers’ gross
margin. In recent years, many studies have been
conducted to evaluate the impacts of climate change
on the water resources, yield of selected crops and
productions in the agricultural sector, especially on
cereals and weaving products. The evaluation
process is often divided into four steps:

In the first step, selection of different Global Climate
Models (GCMs) or regional climate models (RCMs)
to provide future climate change projections under
scenarios representing different development level
of society and economy. In the second step, use of
downscaling techniques (statistical methods and
dynamic methods) to downscale the GCM outputs to
regional scale necessary for hydrological models. In
the third step, use of hydrological models to simulate
runoffs and evaluate the effects of climate change on
hydrological regimes. In the four step, use of
economic models to assess the effects of climate
change in the agricultural sector, which is generally
used to achieve practical results in this part from
advanced economic models and regression analysis.
Generally, increasing greenhouse gas emissions and
telecommunications phenomena are among the
factors that have accelerated the emergence of
climate change and global warming. Greenhouse
gases have warmed the earth and the surrounding air
by rising into the Earth's atmosphere and retaining
solar energy.

Materials and Methods

In the present study, the integration of
comprehensive biophysical- economic modeling
system of agriculture and water resources in Tehran
province was investigated, in order to assess the
potential effects of global warming. To achieve this
goal, first using General Circulation Models (GCM)
the effects of greenhouse gases on the average
climatic variables of temperature and precipitation
under the emission scenarios A1B, A2 and B1 were
investigated. This was done with the help of
GCM/RCM data system and LARS-WG microscale
model. Then, using econometric approach and
regression analysis, the effects of climatic variables
of temperature and precipitation on the average yield
of selected products were evaluated. A Positive
Mathematical Programming (PMP) model was used
to investigate changes in products yields on
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cropping patterns. The required data in this research
are of the documentary type and recorded in the
relevant government agencies, which in two
sections: time series (2002-2018) and cross-
sectional (2013-2018) were collected.

PMP  approaches solve the problem of
overspecialisation by assuming a profit-maximising
equilibrium in the reference period. Based on an
assumption of unobserved information, the PMP
approach recovers additional information from
observed activity levels and specifies a non-linear
objective function. This consequently results in the
model exactly producing the observed behaviour
offarmers in thecalibrated period. Without
introducing artificial constraints and makingit a
widely accepted method for policy analysis. This
methodology that developed by Howitt (1995) to
calibrate agricultural supply models have been used
to link biophysical and economic information in an
integrated biophysical and economic modeling
framework and to assess impacts of agricultural
policies and scenarios. These models are also
accepted for analyzing the impact of climate change
and water resources management policies and
scenarios.

Findings

The results showed that there is a proper
coordination between the observational
meteorological data and the meteorological data
generator (simulated data), which ultimately
indicates the validity of the basic predictor model.
The prediction of the percentage of variability of
temperature and precipitation climatic variables to
determine the climatic scenarios indicated that the
behavior of the temperature and precipitation
climatic variables during the future periods at the
level of the study basins of Tehran province
increased compared to the base period (0.26 to 3.75
degrees Celsius) and it will be reduced (0.78 to 1.41
mm reduction). Also, the results showed that the
behavior of climatic variables of temperature and
precipitation during the future periods in the study
basins of Tehran province compared to the base
period will increase (0/26 to 3/75 °c) and decrease
(0/78 to 41/1 mm) respectively. Increasing the
farmers’ desire to develop the acreage of irrigated
wheat, corn and canola and reducing the acreage of
irrigated barley, tomato, watermelon and sunflower
in the cropping patterns of the northern and southern
basins of Tehran province is an important result of
application of integrated climate scenario (2 °c
increase in temperature and 20 mm decrease in
precipitation) in this study. Under the terms of the
climate change occurrence, watermelon and
sunflower with the most decreasing changes in yield
(13/1 and 17/7 percent) and acreage (68/8 and 31/9
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percent) as the most sensitive products in cropping
patterns of northern and south basin of Tehran
province were identified.

Discussion and Conclusion

The results showed that wheat and barley cereal
products are among the most important products that
can be developed in terms of the amount of
cultivated area in the conditions of climate change
due to the emission of greenhouse gases in the
northern and southern basins of Tehran province.
Therefore, in order to maintain, develop and
continue the level of cultivation of these products in
agricultural patterns, it is necessary for the relevant
government officials to always provide their support
in the form of appropriate policy programs such as
the creation of target markets, purchase without
intermediaries and guaranteed purchase. The present
research can increase the level of awareness of
officials and managers, especially in the agriculture
and water resource management sectors, regarding
the effects of greenhouse gas emissions and other
climatic factors, so that they can, in addition to
determining the optimal cultivation patterns and
increasing the productivity of the agricultural sector,
in order to The management and sustainability of
water resources in the watersheds of Tehran
province on the one hand and dealing with the
effects of climate change caused by the emission of
greenhouse gases on the other hand should have
proper planning. According to the findings of this
research, managers and planners of the agricultural
sector can reduce the risk of producing these grain
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products at the level of study basins by adopting
appropriate risk management policies, and on the
other hand, by implementing appropriate strategies
such as accurate forecasting. Climate changes
prevent the fluctuation of the production of these
strategic products.

Finally,  adopting  appropriate  production
management and market regulation policies to
control the production of wheat and barley and also,
paying attention to the development of durable
products acrage (to climate change) such as rapeseed
and corn to the relevant officials and planners of the
agricultural sector of Tehran province were
suggested.
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2 Artificial Neural Network Models
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2 Climate Scenarios of Emission Generating Models

Jgo sloJre 5 DM) ' (Sealihs b (So3d slae
3905 0Ll (CSEGM) ™ L] asli] (slovgy L

My sl Bl i 9 ceimiee I (S 0jeyel
005 el be (gllsdS clajls L] addl clogy,liu
§ lasgarme ol W Jse ol idle (GCM) ages
Ol b p o W ey SYoles 5 (5L Ly,
il polio (F+ g YA) wlords (b (o) 92 2 oS (S8
-2 CCM sl 1o 56350 (slais3g)s il Sl (o
log)liw 598G (IPCC) (ol (Molliye i aiil
) SIS gl il woes g cdale bl 1, alisee
5 Sy sl oo Wyl ol o yitsds I SRES S a3ges
5 A2 AB (slaoy S 5 Sy 4 bsyo SRES (elagy s s
Doy LIS cla8 Ll byl o & wusl e By
Mdlops cam o s))5 Golulp (V) 1yl 4T ol
@ 38 b Sl AIB 0g)S slag )l odlgls ) ¢ ol
PO g e Glaldlgiss g Caner 13 il (oLl
(Bbo b gt o)l lgie ) Cusl o aid )5 jlas 5
WCyraz Ad) ¢yoxonl dlaiBl Az 09,5 (slags jluw odlgils )
sy kel dug ool pgwy g edlgls 5l 2 4T
Cojlazme o lol goladl Jlue cogi sl (sladlaie
2 (@l b YL ds ol olaie a) ol odds #8lg Hlaine
e gaw > Cumer (2)Sen Brog)S slag )l o3lgils
e dlge 20l (EalS (g3latdl JiElo ju sy 365 )5
Ik 2 25T izman g Guslio bl 5 S slacs,gld
s o i e &) Gl 00 @il SHMo elozaly lao
(aledsd b by

oyt wlale (glaoySile 2l i 5L (slogyyl 5
25 GBS elajl8 Ll ol bl s (U35l o) sasld
e Bl dnsloe N9 o (Silodnd (0 yglre hues]
Syge pj by gy pololy o cedldl b piie (e
(YY) 2,5 o

AT, =(T7GCM o —T;CM'BJ) VE =y ()

P
ap, =| Zecwss

Pgen B

alale yuis e AT, (Jlo slaolo slass T YU Laslg, yo
- il oyl S iyl wlale poss e AP g Lo
odb gilwans sle 9 )lwB GCM  Jio buwg o
sl wlale ke T GCM s lawy

GCM S f

slale (:S5ke T_GCM B, f S oyl sndgiloand

1 Dynamic Models

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

"G Bluwe jlawgd (g d Sy 050 4 1> (sl y9iS Br
Canox ignyliw ol (olalp g oo aB)S a3 > Jace
3 5208 ol 2y e pos bl ey oo G331 gy ysbo 42 e
Joe il sl il oo 2rlae Az (g9l 53 oS Conl b
St g ey okb 95 slagyyli y ogMle LARS-WG
Bl shbolio 4518 _aslil i) duasetio b & 55 o luslne
ool a8 @ ggame &8 cul & o] B
Jo oo el sl opiod JB coie oulidlgn
Ly alale slaodls layl &S cuwl &ygo oty LARS-WG
sl Aoy walBl 55, 055 3y 5 48 il (g0l ) ozl

S (o gl g delne ) (23 dlaly S

I:fut = Fobs + (FGfgtM - FGb(a;Sl\; ) (a)
STD,, = —1Pas_ gTpeem #)
S base

iy (slod diaS slo> LARS-WG Jso sl §1
b ol lajite (lsie 4 andygd (B 9 JS )L
e ( Sy 4 2035 o0 (A (295 polia b osd (5le
Ui 4w ol LARS-WG o b esldl (slaodls g5l
Silodnd 5 Jae b))l b (riwcons (Jio (il (Lol
(F) col ST slooygd > egunn ouldl cloodls Wgs b
2ol U5 oy el 5> Gob Jao 208 5l Ban
YA WAYIFRY (el Lo b slanliie (slaosls 15550
bl ol Gl (g g Jlod grasgs Gl (V1Y
Cuol H0y95 1 oY cuenl ILARS-WG Juo sriwiows
By sileand ly Jae 2 Skes b5y ol 5 Gan
Sasy 3 sy Gl g Bk ded (corldl (sl e
ol yppeiie Q Test & Ml dlsyo ) ] ol
5 ol Gaesly (g oS canl JS5 ot Q Test L8 slus
@ 1) 5lvyge (ol sloosly (Jlo ¥ev 580 b (2len
S S o (il 01l SLad slaodl b auslie jglaie
ol il b Cawb o (gilwand ys0 Jlw dlass &S oyl
4 SH05 0l (gilwand (slaodld (gl (Jlain] z505 oS ol

(FY) 3l
Fgore Olape Jlas (159, b (Foaw )55 Julodi
(OLS)

Syiie p Gl sojl jlasl Sl )y o
Sl (cages (3,5 slaJae SaS 4 ()L g Lo (ol
ol 3 a8 b)) csttie SV guaze 3)Sles p Ol ol
0Bl g bod lajsite (5l giae OLS b9y S8 & cal> o
ol 3 (1)) cotte SV guanma 3Skes bl lysb

Bl e b 5 slacs e Jobo 5l Jiis g jlaid g0 olo )1
4 LARS- WG Juo j3 5 jgy liee cumd 4 U g 0
oo sho 3l 35S Gil ol 3 & 23,5 0 G g,
Cygo & dilje, Sl o Jilis glaley abl osd Base
S wligy glajlne Blil 5 (ke L ola slaain] b
'J.Lo W )Jéi.))y 39) OO Siis L F Carndg & M‘g
5 U Slels Sl plgicee ol sl 4 g Cusl s (g3loand
LARS-WG o &) (635y5 cleMb| g laooly () 35" o0ldiu!
ol e g b oSl gloy (BBls gloy Jolis
ol pdaws 5l 48 03l o j9y L8] Slelo b (e o>
ol g0 Ned e d)jia)f ey slroygy (gly wliilsn
s s dlaw gy oS cuwl (g550 4 odly cuaS oSl
Slgs oo Jdo 9 0)l05 D3y (dgazme o &y (6399 (Slmli
aliey sloodly gy  Shalin ol Ju S L Jols
b sdedygd OB g (AL sy g 4ieS glaled (e gian

(M) S g
i 4 LARS-WG Jas | gsioo e b addllas (ol )
e ool waw 5L g by a8l sla e
S b anby ghed Gbwl pse g Jld sldse
SleMbl jl Lo 0)93 4 Cod B)L g Lod @l oy
oy OIS ey 3 &S Br g Az AB Lisl slag, sl
03,5 BLIY++¥ Jls 5 (IPCC) lsa 9 f Ml b
cde b a8 S 0,00 HADCM3 oges (03,5 Jao LJB 1
o8 il 5l sl oddl I35 90 5 53 e ol 5l enlicwl
ool dus s 30l oSl 35915 13,8 Sl ¢ laslxlS
9 by cublB wbgye Jgile 5 Brog A2 AIB L]
)55 e slagy sl Jlosl 5l Juols zolis lawslis siwcous
Ok g lod auldl slaadgo JolS jue b JolS™ llail s 050
opl yd el Cawd 4 ol o 0gou Sl g Wadygl 5l e
.))SJA.C AlB )La.w] LS?J)L‘“’ ).) .Ca.wl @9@& u«:.))f JJ.;O
PR 9 39h e 4B)S HlaS 3 |)Sen Sjpgo L slayelS
inl38l sy Yoe Jlo b les Canen Vgl a8 ol oyl o
JRYPR AWRPSRVPES I 51 W WP T PRSI KPR VPRGOS MRV PES
osigld 55 b coolal wsy il el anlss ialS gy 4
R e e U
gl (el )3 8L dblgd g (e S 4 1> sl yeiS
oyl 55 ol oas wST (5,00 glgsl 51 Uolaio ool
Jos o2 5l Jitwe 9 151y ©yp0 4 Lid (slo S Az L]
(e b GBI Aty sk 4 L3> Cumex 5 dialed e
Hiss! (g0 )l 53 255 oo yomne ddlain  onie (g0laiBl dwgs

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

S 4Bl drwgs JS5 &S pj ey~ W L Sl
2 48 )5 0500 sl | oM —OS &b

®)

Sfdes Gl Sl Vb Gee)S) Sl @ a2y b
ol gl (Slllas shase )3 (ol couie OV gaxe
Sylas (lie 5 G5k 9 Ld (odldl slajisie polie bl
Sleabaly (ol )3 INY | ol (52055 5 i BB ooslys
(S paasS (gl &3 gl g2 ol paS) T Sz 5 Slos
by 03l i Sl | e (1515 5 3, Sl gz
Jyaze M5 3 (I oy Y lopile (oliond 02l 0)dy)
SiogTi i Jgamme A5 3] 0es Spae (e W 5
2y 093 (o ()l 5 Led (el (glo puiie (1 lee sy &
Q(2) & yShos plTase jl 352 b <ol alox Q(1) di Jgarme
2 Sl R (1) 5 Jbe (0059 ol po Sl Q(4) 5 Q(3)
(9 91+) el e sllas alos L SIS

LBl -0 (g5l ;LS s
(BEMIS)

i (HEMIS) T igabaidl = (Sijglsyien ax)lse (siloe
Sass d wbw gl 2Ll slp Syt 39,
Sl 35 ke 13,509y ol (A) 39500 lad & 2]
ol Cope ly 998 LIl g O lie )Ly o e
Sl OB 45 (B y2e (MDB) T (1)l =690 425> )3 glie
Al S o glie oo alioj )3 42 S 2y K plox
sloaid) oo bl sbul 4 55 5)Sg) cpl 4 | sl sdes
el &S oolaidl 5 (S5elg)n slroaly | eolaiwl g calisw
Soglaer il Jloj (slaoygdy g glite (slaulide )
Jle Ll plul wuld ¥ SE (Ye) o)b g e
imd oo Ui 1 o3lal = Suglg)an

o oaie 4 odlal —(Sjglgyin (silo e i
(ol aaghy dod el J) (Sa3glsrim slayite o ki)
ol b5l eaolys (alBl dgu) gkl g (g 55 5 e
oo (2l 1039301 1335 00 )13 03laial 390 (1 9 M5 (3o
e gaclos b plgs ldl s ol 31 ooladl Lbs
canlio wlidie O] (M) 2945 o o3litul (¢5y9LiS 5 T wlio
ol uan] Bl s (oolaidl - SS5elg,uun Jdo gl

3 Murray-Darling Basin

cp s j) o2lizal L AYAVSAYRY o V8 093 b ot
b Gge)Sy Jao 25 jl 18 a3 () EViews ()l33!
b g (2bl) bl b sl 5l ¢ 3loj (gm0 (sloodl ds oo
S a3 5l B398 (0 Jlainy90 (6 (L) (bl
b ool Btes ] Joo & (6ol O3 gmw Sy Joo
sl s335t0 (slo gy 0590l 39 o pll Ao ly ady) (05]
05508 9 G pedks gl o o Lol wiyls 3929 saie ()
oo ol el "ol g o gl s ) ookl g,
Jp =S gsesl SaS 4 ]y ol ady) g2y sho ()3
pll Caa 5o pils ddllas jd (VA) Lol pbol 4l press
b ey g il b bt oy 5 2019 Ay o903l
dod (Y guasto 3 Slos (sl yusio 4y by dlo V8 glaosls
I B oy 5 Yoble 058 ol (Bpas slaodles 5 o)k
Y gae 3)Slos mb posd G b oolaiwl 599 (o]
2B 485 000 5 4l ]
Y, =f{,,S;,W,) Vi =12..,.9 v)
48 3Ty d Jopamo 38lee bwgie Y Vb ol
I Jgaso 05 0)93 )3 4B )5S p90 (o)l g Lod bawsgio s
g > Mg Jolos b bodles Bpae plie Wyl
Giln el (o) eSSV ez cuiS
o 3929 pae 5 (6,5l 91 ol sla Sy bl
380 Cope ) rwdlail Jao jloolitul b bajesie o
¥y 9 YY)

Y, = Q1) +Q(2) S, + Q(3) * T, + Q(4) * W; + R(1) (A)
bos (wdg slopsito o |y oSee B)ln iy A iy
3Sdes dly o 5 (W) baosles Bylae 5 (S) ik (T)
QRQAQM e i (Yi) Jpae
SomyS ) 095 @b Olps daily ol 055 R(D) 5 Q (4)
(Sugondgs s ) Ca 4598 U (e8I g M
(rzzan a5 odlizl R (1) gl ae (e )5)395 428 1
018 o el oy o)l | g Jo gl e
& ooyl g oade Wl A8 )T 0y wesS ulps ()l me g
9o g Mg Fojlol 5l o gy )3 JolS” o liabol skt
Sw ooy iily HLad ) o ay ds g5 b .yd )8 ool (yguily
oeldl sl psite (cStie SV gaze 3 Sles & bagrje Sloj
sbodls (b 2y Jelge b boosles B)las Glise 9 485k 9 Lod
388 o) yewlio pesd e dalllae opl 50 YWAV-TAY
S90Sy &3 (1Y) Ghes 5 5 ) g, 4 Sl L

1 Cobb- Douglas Function
2 Hydrological-Economic Modeling Integration System

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

sdlailly ) Jue yd 415 ploul wiyl )8 -Y JSs

mlae sloe b g @l Jgee (5525400 slare b duslie
9 308 90l g anl (6l sLlje S w53l
852918 DY guazmo W b i o (slacusls Jiloo die )
(PMP) Sl (ooby ioptalipy Jio 3 )1 g, (1) 31
S S ad (000l Je S Il o ol JSS o
aie b S pad alsyo 3 g 0 > sl slacied
Pows Al 0 )3 9 355 0 035 (30055 W) & ol 4y oS il
Jie Ban b > 398 odd dyglp @lg d9es bl b
2l Jre o iy b Bede (riwly oo (b s
Gl Jlo 50 osd oanlive GleMbl 5 Wodly (gilwjl 4 o6
degazne (Sriwly Cas e Jdo opl (Y5 5 VY) Ml o
g ooy 5l (dlasgarme b (Sondon 5 ool (slayie
OY guasns Cuosd g dgm iz o gl 500 4 gy e le ]
v (ol > a) bodlys ;o5 Bjlae e g osd o3
Bl (silodde s (nl Sede w85 I 4 (o2))
3 ol L) ol o Shog b oty Sluwe o sl oo
(hd e Baa @b Sy g (S8 (hd ipaelip Joe S
Se B4 (Feiwly I & Cul (650l i 5
bl 1) ey el 033k il Sl > ol b ol
oo (IS sl 4 (Ve 9 1Y) dmd (oo ol b @ pe 090

banl® o 5l by (lad e Gl 5 p5Y pilse o512
Caoliol ;500 535 bl gy cul (Sen Jdo cpl 255
Gilw b piumw wallls cpl 50 (V0) Adl Cucnl o o
alr ol J & el galp Jols ooladdl - Sojglg)am
GBS lasl Ll 5 5 wuldl ol a5 09l BT s
lite 5 iy Ol gl (gipgliS S Cladg
oslitl olas ol o o a5yl 5 LBl dgw goladl
Jo Jols gilose praw ool > 3laBl cj> 298 0
&b Jold Gglg)in <jo 9 (PMP) Sl (o5 (s32y00L
loyits e o) wote Ygame gl 3Sles

el ()l 9 Lod) (ol

e (\ﬁﬁ/\) ‘c;\”ba gy hwy )b O¢J9‘ & PMP Je
Tolrn (08b) rpalin S )3 dgrge OMSLe ke
eSS (598 g (x2S Pl > sl &5 blisce sl g,
Caol 563,58 X,l> 2954 o olo g9 (g5)liS iz 4o
lg. T 19 )’| U™ &R L b JL» 5D ol o lio L;l.:zm)b
2 PMP 560, (YY) casl il b pius ygml plS

1 Howitt
2 Normative Mathematicul Programming

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

ol 1y e jyalie a5ilg5 o aeedled o 5 3,1 1y adllas
(YF 5 IY) wg

95 40§l (s pd A ja @l 3905 1093 Al o
Ol ulpd dmole g (Sl 2155)

5 odel Cawd 4 59> i I PMP o pgs dls e p
KIS b st i ol iy iy ) olaye
ool cde 35 oo 00liiwl (VA) alasly b sllas (pgd ax)0)
@l & Cusl ol dl> po ol 3 digje b s i x5 S
il las e aiim ol LPMP e 5l osel cowd 4
i b b Jae ol & i 1) (65 Bly (iloannd 9 (513,
S Sl sl ] gige o 5 ol ool s
A GxSsle ilwand slcdla, o Jeimeynd
o 4 o rjn o et IS5 ) ol s
slagts) b (> o 1) eazm Pluw Jo o) o] (s
Cped 4 Dy9l e 3939 4 iud Jo BB 5 ovwdlad]
9 dod b s anie &b 5l 50 sudss cpl o cjslate
b ool yj dasly sllas

TC, =a,Area +%;/iAreai2 Vi (18)

‘))540 aslaio ).)i J5.c.a.’>u J.Jy J§ 4.».3)-5 TCI c\jb 4]411) 2
dizzn b M ) o b 6y el sl aallas
Vi 930 ) 4 Mg bagie dija (3l (LS (6l &S
bl (s yd auie ol cod Sl o cunl LB el
Taw 25lg > Corie Y guamte g sladi o 4l 4 a8
(10) alasly )5 o iyl aiz 5o & gycnl Sl s (b)) LG
IS WS (oo Cuns (ATRR, ) oS ) aw yoiio ||
S dpule 215 (o5 Ll 3 eslizl b 358 (sl sl

:(\‘\‘ 9 \\“)
Areg,
5
o, = z C;;d;; Vij (V)
j Awater

Syae (i g diie lawgie )by Oy 9 Cjj (398 kalgy
o 4y o ol 4o 28b o e g ] ol

7 2
Cw.n:harge = ZZI.V COStwmer + WCh arge * IWu )]Areaig (\A)

i=1g=l
‘d)L"T g.,\.JLd W A“‘J)‘b )’i’l“" \% COStwaler ‘Lﬁ?s d]a.’l) )
iy 4) oliyalaS By e £ 5 b cdWeh arge
9 (92 9 Jlod rases )3 caSopio ;> Jb, YAV 5 VY

2 Dual Value

Jols (598 3,500, 4 4395 b 35 ) 5 03wl 3)90 PMP
ol 5 b s Aoy du

5,913 9 (LP) (bd (552,800 0 Jio Jo 1 gl dl> o
LCudgaomw slalw sbcwd b 59 poles

A cax (LP) (s (gayaeliyy Jao Sy calsyo ol o

bl )3 g 3980 o (1j)sliS (AL dgw ggerme (13905
Jo lacodgize gly lals slacwd L T Bg polis

yPMP Jao 5l als e ol ol JSi (VF) sl oo s &
25 Gygo & GaioS ol )3 adllas 550 sblie sly Gle o

2l ol
7 2 5
Max =" (price, *yield, - > a, cost,;)Area, I\
i-lg-1 =L
Subject to:
7 2 .
> >agAreay <b, Vi [4'1 M)
i=1 g=1
Area, <Area, +& Vi (A1 ()
Areg; 20 vi (VY)

ol s (shpaalyy Jho Ban &l plyte 4 (V) dal
T laly ool ) sl lpslisS LABL sg 53,8 1Sl
(2l pAS) Y guame 2l T o)559liS AIBL dgu Egeme
13155 oo ST gt S jhen S el )3 ] s
YT tle 8 g el 05) Mg Jelss b lnoslys slss
g Jlod laasgs) adllas )0 3blie ;Lo G g (wlopw
5 4 Area; 5 yield, «price; «ul (ol Ol (o9
Jgaze CutS 5 gaw 9 3)Sdas (i i)k e SOl
8y ol ool B yme LT Jguamme Mg 4l 30 COSEy i
4 o2l o oslitl s & ol gl Culps Silo 50
wlise Casd & 5 adlal g oo Lt ]y e

__Area Vij (%)
Ar-ea'l ,Land

ij
e 05 ol b &5 el gl Cusgime (1) A,
ol 3 &S sl iy codgase VY daly o] o iy
Al ge lso b a0l Jlo )0 T eudlad onds oanlin jlado Area,
Suly Sl 5l gxSel (i (SosS cute ke i€
5 (V) kilgy 3 A7 g A sl Jao slacudgioms (o (s
slacudgisme (5ed polie b sluls slacwd Sl (1Y)
ey Cadgiome 35 (W) dlaily s (oxiwly 5 (ol
el Codgdoe Cpl e o i |) ool mlaw 04
g0 adate 3 b plpl Cebl jeSie by &S AS e

1 Liner Programing

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

Codgdze (YY) dlayly sl (TATRR ) Y guame Sy
opl e e s |y Jlaswl BB g sl B Ol alie
Jsl BB O plie ggemme o canl o] [Sly codgae
3 15505 (WF) (i Jlassil JB 5 (WE) (xdaw
Lalgy 8 sl (Twatg) g aibate (yoyiwd > Ol e S
wlopw 5 (6950 jL53)90 Oliwe Sk i 4 May 5 K
JB Yile 5 oy o (5950 Egerme Sy wdiy
Sy 30 (YY) daly s adllas 3y50 ddlaio )3 g yiwd
Il B &S cusl egled mdaw 09 blepe Cudgioe
S o b |y e &l (g55400 e 09
S g (obuol g4 3l ol b 1 5l 50 SleMbl g Waosl
1S 15 5 65,9U8 sle lojlu) bz d (slagslejles )3 0rs
hie 5 Sloj s (5 93 > & Wbl oo (sladlaie
ool olaysie polie 4 bgrye (claodly ad (gyl>,5
g &S oodlys Bjlae g £ly; cotio OV guasts 3 Slas
S &9 3l S (o0 )3 oMl 3y90 (Sgm Sy (Sl
ooy Awd AWYAYAY el s e gy s S
doodlps aije Wl sladsia 4y baye &S laodly jl (6,500
oSke jb 4 Wil e £ly) cotie WY gaze Cuwdd g
Judos g 4350 605 (6913, WWAY-AYAY Wb 093 (slp
SlPley sl 3 50 0ud Gl iyl b
8,5 &yeo GAMS 4 EViews

oS sl pSle 5l AYls 3L g Lod el (sl yuiio poldo
loasss ;5 aly o)l o olidlsn sloelSiu 5 00
oy Sgled w0gSieyd clapliond  Jold)  Jed
0oy Slogli ged Jold) gz 5 (LIR6 5 o8 il e
Sl petio Mol e )5 By gy oS8 «ubaSh 5 1
IS Slastin ) Jodo 508 (69108 g il (9,30
9 b g jl eli)lcwliel Jlo g g) (olidlon sloolSin
Gy omgasly 0 ey o sl 1) (olélie olamke
cledbl LARSWG Jso il slagyliw Jlac!
dyge olliw] (elis)) o oy 9 Jsb Jold) 2ldly>

!

56 (08) dasly ol 1 Jpuamo 355 53 (Bpmo O IW,
ol sl g Juaswl claasja B 3 1y Ol odles an e
Z..\EJL;Q

Cog =i§2:[(|E cost *WE ) + (IF cost *WF)]Area,, (')

i<l g=1

Ol e g auia iy 4 WE ¢ IE COSt (g8 alal, ,
WF 5 IF cost bbb o Slllas claases j» amly sl
e g weipy o Jlasil by Cop o4 g
(¥) 18k oo O ooy (glapptanes Aoy 4 Jlascal

& Lo (oxinly (2lg e o toge dls o
LW RS

2l Shpteln Jho (rivly (ol dls po o dspe 0l
mly (Jas e an e b 5l edlatsl b ccwsl (PMP) s3I
Codgdze (sliziwl &) (63,18 slacudgize degazme g 0l

25 by Ojgo a4 (e pe oyaely e SO (xiwly

Max 7 = ii[price,g *yield,, *gchange, ., )]Area, [“ ")

i=1 g=1

7.2
(o, Area, + % 7iArea’) = > >V cost,,, +Wcharge *IW,)]Area,
i-1g-1

1 g

—zg:i[(lE cost *WE ) + (IF cost *WF)]Area,

i1g-1

Subject to:
7 2
> > 1w, *Area,, < (1—Cloos)]*Twat, (")

i=l g=1

7

> Area, <TArea vg (*Y)
i=1
WE +WF <Twat, Vg (")
7
> La *Area; <TlLa Vg (*%)
i=1

Q 28
> K, *Area, <TK Vg (¢9)
i—1

7

> Ma, *Area, <TMa vg (*7)
i=1
Area, =0 vig (Yv)

Cops & Cwl PMP Juo ad e Gua mli (V+) abal,
2 ool 325 4 Sy Silo o > gehange gy (s ke
) ol onli] (el s Jloe) 51 (g Y guo 3,Slac
o) &S amd e i |y Loy BB OT cudgaze (YY)
» ol @be JSTwat 5 Jis! 6 ol w2 10> CLoos
S 5 2 o)) Cadgizme Sil (YY) dlaly oyt
03y olaidl cuiS ) maw £geome a8 o jLis g Cul
gaw JS 1 5eS (Areq) ) couie CYgae 4 ol

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

SWlho abgs g il Jowe SSET o 4 bl owlindlsd olKiwy! (IS Olasuin =Y Jous

b 252 Er b J el bl o & pb
) 4i8> 436 ) 4i8> 436 by aw o] oS
o Y . oY 3\ Y50 \\ras kol Ll
o fr . oy ¥ YaAs a4 kol 3l eyl
o £f o5 ) \e ¥\ W g 3 S
o i A ) vy WY VFAD WEY 3 S jube5s
o A o ) A \i2 114y WYY ol 3 yzee
o S . ) ye - WA Slol  plilolsags
o v YA ) ¥y av ary ! 3 onelys

WAY (85 bl uolislsn lojlus 2is Lo

2lige Cawd 4 5 a1 L it sl e
— ol bawgte (5l (lise) f Sorily bawgie (5L e
OBl (soel8l yuite Sl K9, = ((ainyge Jlu )3 ()b 50
-0l (g3de polde a5 3gd o Alan Mo (358 dayly 4 A gi
il glaJlo (b 9k codldl uste Gl K59 02
0l bwgie (lie Oladl dlo mands I lais g0 (Sllas 0)9>
JUo 3 048 Bixe ()l (e b esily 0)93 )3 b 3o
ol 3l g o Juols Cotastly bawgie ()l ol 2 503 )90
2ok Bime ()b i & bl lp g3l cnl o)
1y e jpollo il asily )l bausgio olie0 5l eS|

B3 o 4ol o yd oy Cows y

ylie (5 Silo Al o)Ll 3> by JiSu ;3 &S &S e
S ases > AVl il o5 by ed8l gla e
Ol (19839) a9>) (25 9 (@55 9 29,2l 4lbdg) 459
959 sodly lsis 4 daosles (B pas ydlds LS ) a3
=y eoin Y gase 3 Slas Bl Sguw )5 (sl e 40
Lo bl

slase 3 1) byste ol (SSbe Sl 09, ¥ S8
4 Cond WWANYAY loj 0y90 (b oyl liwl Slallas
Sy el 5 LS e o L (Mo yd) Ctenily (1 SSle
opl ol 039y yioS Sdosily pSile & s Jlo o 5L

OlRF Ol (g 9 (Jlowd (SBad g )3 iVl (19,1 9 Ld (il Sl Wig, -Y JSuid

Sy el ol e (pialS) Jg5 9y b (M) proluss olo
5 Jloss ade> 93 o 30 5L eulBl i wilale lawgie a5
b (cs3) 49815 olo jlepimaele (blogi b ol (il (g
599, b ()31) pralios olo b s 9 (Jo35 589y b (15) sYo>

wl olfo@ ‘_g.)yuo

Jro Giloand I Jobs s agps b @l ¥ USS
o> sl pwita oad8l (slnodls (gl,y |, LARS-WG _yoliias,
@ g by e (L al o) (b alale bugie 30 5
2 lon slod dilale bawgio a5 39 0 dlas Mo daassly ]
@l olo 1 4l 0)93 (b (s il (g 9 Jlod 49> 9>
b ol 5l o g (ol Bl) s39me 39, b (59) Y5 b (59)

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

YFAY VYAV 5,55 b LARS-WG Jute 3 00 (5 jlwearnd g 0o 8.0l )l g bod uilye dunng o —£ JS0U5

~dd g pdaw 43 48,8 plol Cluwlowe 9 Q-Test u?")] sl
Amd g ol ol il o9z g Jlod slo

e awmlio Sl ol o)lel (lajelly @i ¥ Jaa
)| o 1) L;‘.:Lwolyz» Lgl.mobl.) 0D d)lm)duu.v) 9 o odaline

IFMI-ITAY 0,95 (b cwliniled Wae g (Fload (ga031d dmylio 51 Jols g;lol (gl el )b guli -Y Jgua

ol el lo> Lausgze e o 2ol )y Sl 03910
(h) (c) (mm)

[AA WAL /a5 NS Slod ass>
o[5Y -[+Y0 .I5¥ MAE (39,21 5 25 395 32))
.IyY .Ivs /R RMSE
NEX -/aa a5 NS S ASgs
RV JJ\YE VA MAE (19 29, 321)
<IYA NG Y/VY RMSE

Slebo b il olime & baspo awlisilgn lrosld ¢ g lwans
Lod) (owlislon slaodld plo 4 Comd (g yieS cdd b1y Sl
Miges 93 ygejl 3l ol ol ulos S e g5 (001 5
(il la psiio (gl t ool Jlade a8 B> o L 55 (295 T
ol Jos adgs > il 5 Slas glod (JBls sled
L=V oY0 5 =V AL o JOFY < I¥AD b ply a5 & ol o
Wb ) g /YYD 5 /YA [OAY /55 Jlisl b))
e JABY g = JRAY e [ANY = [EOF Ll il ol g

olie (g Yh cmd o HLis ¥ ot il &5 665 len
Hewe S 4 S5) @Sl = BUNS g o Sluslro
molls gla el Slubxo jolie 35 ol 5 gy
Glels g o> ¢yl aslll cloyize ol RMSE 3 MAE
2 Jb @V el 5 DS eaimalis (Sod (sgw I
@ g Jld pbase bl cbodly (giloand
sl (Y oYY VA WWAVIYAY Lo 0,90 (b 5,05 ks
Ao 45 39 00 dlinMo ¥ Jgto ol b Ballae ol 2 (938

......................................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

el 04T ot al Jie il SOl

Gl b @Vl ()l g bod (g iy oS daoyd (i F Joo
gyl ot WAV-ITAY b 0,95 4y G ¢ 51 (slove g
b llas laidyge Sloj (slaggdl amd e L5 lis] cilisea
HADCMs (cogoe (53,5 Jso &2 bauyo Jojle )3 il iyl
Iy dedily 5 e loo ¢ 28 093 dus g Llosd 48 )3 Jas )
sosl8] ol pito GBS oIS jLasil 31 e gl
Kgd o Jold B1 5 Az AB (glagy b cos 3k 5 Lo

ool sl e /YD 5 +/FYN /YAY e [OYS bl 35l L
Sibjb polde o (gl bxe OS] AT ] "j il Sl
ol ded wlidlsn slaosls ( Slaalie) (#8ly yolie 5 ol
Colpd oolie )l dgng doyd o/o 0 (gllod mdaw > Wb
0,90 u_‘a u;éb 9 X% d)‘..w)l: L;‘.mo.)b O 9 a2 M
Sl s Jae jlael 5l plis «/o) (o)l pime pdaw o 4L
S5 oSt (slaysie &S gl o P-Value>-/-0 by
L;‘.ma.)b ..\J’o 9 @b.m‘.“m u,.uL.w‘yb ‘_glzmb O u.i.mlo.m

S S5 9 A oo 5k |y (oD (gjlwand) ulislse

(YYAI-ITAY) b 2598 & Caadd (5T 0,95 (b AV Lawgio (19,1 9 bod 2.3y skl Ma2)3 9 (lime (St Y Jgoa

YoA--veaq il Y¥SV50 il YoM -vere il
- § R St gl e
(mm)gi,t (c) > (mm)_,t () > (mm)_s,t () Lo
¥r/a Y/as Y5 \/s¥ VA e e
AV~ YY/A ~V/5+ \WF Y- A" oy '
YY/IY viss \a/a Yo ¥/Ya JIve e i
Az
~\AID Yo/ /- VA RYIN \Iva s> Jed
YE/Y Yy W/E VY oo YA e o
~S/Y- YY/¥ Y- AT oo YA s> '
Va/4 ¥/ \W/f VEA 5% Yy o
—-a/a- % AIY VV/AY Iy \Iss sy '
0 ¥Iva /A \Iss YIvY Yo Jie abg
Az
Sya/s Y5/ 5y VW/$Y Ry Y/o) s> RN
VE/o YV 8-y \IYa oo ¥ e o
e \o/s ¥y /YA oo VIVY oy '

eloi > S gloeygs (b i)k el it o cul Jlo
s el Jlos ades 5 sl LinlS b 3 gy s
298> b 0)9> (ke o Cond )1 LIRS (e (2 a8
Vv Gl @ (b AB sl 4 bgiye g dopy /Y
@k 0)53 5x0ke 4 Cand (3l B (e i 9 V4N
Sl @8 (b Az o)l 4 bape g Jopd VD 390
30 olad oliwl o dAses 3 Dg aalss YeA--Y.A9
229> (e 4 Cumd ()b (B Gliee (il 9 (508
- 381 g gyl ot duoyd —VA/F g =+ /¥ g0 S5 4 4l
ot gl (IS g 4 bl e e Sloj sl
looygd (b o)l g o> (slapte )i, & cul ol 51 S
0199 4 S olag il Slalllao (gladsgs g > ST
Sl 4 0 dalss (2al g (il cus 4 (Slowd) a4l
B /Y8 l38l g osb sl g oo ¥VY B /YA ials oS
b olisS (slaoygs b lsa (slod (sly 3,5 ol 4> > Y/VO
00 S5 b b ol e gy ol 5l ob swled ) cendy

e @l sl e ¥ s mli S8 4
OieleyS oy olis) 5 gl gl Ll il b))
Sl (o 9 (21)j c5tie Y guazee 3 Slas (e p Sl
o) Bl layiie g cuiS oS p ony ol
ste lp ¥ Jgax o " ylie adlge dgal el 1) (55)5lS
(OOl ol pite g (29 Mo il e (oGl
bls cov |, LARS-WG Jue jl Logys molis ials
Slos slaoyss b Br g Ar A1B Ll (slagy i Jlesl
b4l 09 3 lajite ol (gl 00 ol & s ST
S ssie disMe S o o55h (WAVEIYRY) sbosys
& Cass 010133 ) e polio Jolis Lod <l s Aoy
Slesss) (e polie Jold (0)h ©lyes 203 5 (l 0593
F Joto wlo b gilles sl o (a3l 0)90 4 Conud oninlS
Oliwl (o g Jlad adg> 93 2 50 &5 29 dla>dlo
el > 1 Gloj gl (b lgp slod (ol poite ¢l
2 ol sl GRlE b 5wl 0)gd 4 Coans bagy s

......................................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

el 35l L]l Loodls 45 5yguo )3 0505 ,1)3 9050 590
)3 3929 Joineyd @lh 4 (alitsd 9 OO (gm0 )T ) (oS
ool 1y ol ol 53 ol Cnd 0 ol (o 5 ) ¥ i
Hs = Sd oy adyy opgeil 2 it ol 9 o gl b
N3l b 51 ogesl ol pll amd e (5 aBlerass
laly ©lbize Gl 5l ol Jdos g ) 5 Eviews
QG dog b d)S o s Moy oy gdaw > (Prob) Jlexs!
ly oy ey 2925 eamdo s (9ol cal Ho 258 45l
Tl eSS ol dpwle P-Value asle wuwl juie po
Dgds o ) piia o)l (gl Aoty dduy D93y (5,9 Wbl Juoyd
P> 9 Jol gl b (obiunl (qwyp 4 5l «jg0 pl 5
Ll sl joaio 3929 )50 )3 aS) (poud tl (655 Sl
@ bgpe sboodls G (emen (owyp 4 b daw

Sl o o LIl (sl pusio

90 Lyiul38l a8l ggy )l Jlael (golaidl <l 31 i ylo
Taw 2 1y G5k Gtede Vo ialS g lgn glod glen )
SipskiS iSan 5 olwd ol (52 9 Jled laase
el slagy s Cod )l Gl a9a5 b o @lie s
Sl wyp & Ol & cul (650> gl 215 b
w9 9 b laddg (65yliS iz o] ol

by s ol
sshie b o)Ll Bdod gy iSe p &5 WS lea
es @l cly @ loygw)S) el 5S>
@92 9 Jd gloass waw 1 (ol cowe Y gae
& boye Sl g srodl lanl U cunl Lo ol i
Hfas Jold) 3)Sles b Mg b 0 3> layiie
Brae ol 5 (5l g bed (el sl piie (Y gz
wliwll 5 ol couy blod 4 (cotie Y guams Ag5 5

wogs 3 abligren Job —(Sud saly ) o903l 32 (Fiue 9la 9 0 ! W9y 4 B i (atliamn (903 W - AT € Jgor

lowd

. ’| o La"
FaPld)
ol b b Jleis] © Jloz!
(Jgl Joli)

9ol o)l

(gdaws )

il Ubss

dog>
Sllae

ees —3/ADY <JEYA
ees -A/y.s <IYAS
# # [Ny
s % o/+¥)
s # <[+¥¥
s F o[y
ees =\ /YA AT
fees —V+/\F +[AYD
s % +/+¥Q
# # o[+¥F
% # o[+ 0)
R —VVA¥ -[-YA
% # RAR
# # AN

1(1) L)

(o

(o

(1) o)

(o

(1) L

(o

N
=\
-Y/55-
-¥/yvs
-Y/A\oF
-¥/voy
-V/YYA
-V/¥va
—0/AAY
-0/ 0F
-Y/vE.
-Y/A20
AR

Lg) 5 b
Ly 5 b
Lg) 5 b
Lg) 5 b
Lg) 5 b
Ly 9 ol

(M) &Y pile

(L) Sesom

Jsl 4y g Sl (g3l pladl 4 Sl G5 5 o 2 s jaiie (51 50 Uil yolia o

5% wog> g3 dblenen Jo - (93 saly adyy 903l 1 (e gle 9 o g gy @ Biie (il 90l W - € Jgsr

L ol 03l 0lel
AT A Jw‘ a9 °).
il (Js! Jol)

ool osbel Aoy

(o )

Uil o) e

ofene -\ /0f <Jo-¥

ofene -a/Aa5 RINY4

# # +[+Y¥

#* #* o[+¥Y

® ® Ve

# # o[o¥Y

1(1) Lol ofees A RIAN <IYAN

1(1) tews!

[Foy]

Fomy]

-V/o¥a el

A
-Y/a-¥
¥/
—O/AY¥
A\
-\V/va¥

Lg) g <l
Lg) 9 <l
Ny g ol

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

ofees -4/av- AT =\/Y\Y JJ?) 9 wl}
% # Jebe -Y/EYY b
e (N) 555
# # o ¥Y AR Lgy g culs
) —AIYF oA Ve el M) et
" # # o[o¥Y —¥/\AY ol Ly i
i " # Y SEESY gy b (L) Ksss

Jsl 40 665 S5 (yse3l plosl Sl ogds 5 s 1o o pite gl L] ool 1

L C)\/Toyfsln 9 30 0)Sles (sl uiio &S CunlsS ks Lol
I Sn s Ll il Wb oo bl 1(1) (5 Jolis )b S5
Cuol Lo 0l o Ll 300 (3 p g L] Baiow (gla pusio
pie b 392 g 1393 plol mazmen (ige3l (Jao 39l 5 J3 6
oo sl bl )3 05 oy O (e sS) 292
A ool Sgyh 90l 3 3aio0 (b piie G (rexen

Al o> el & 298 oo danMe F Joio ls b illas
P25 ghe e g Jed sbase 3 B 5 258
& 3 omly Jloi] s Jlado "5, 5 1o 1 (50 L
Ll o 93 52 53 e (gl yuiio cg) cl 5l canl oy
J oo b Al g g )3 (Bpas ) g 5 Slos Ll taitun
abgs pdaw 5 OV pile il o buwll " g, o T
Lol el Lanll " 359, g ol o "ol clls 9> o > oo

bl K59, ¢ Tae 51 yoye b el 5o Laid  Jlod ddg> 4

55 6yl (51 (S (romed (3303] j Jeols gl -0 Jgua

(Prob) Jlezs! (Statistics) o,Ll (Test) 9051 (Row) iy,
ofoes —O/A¥ Panel P-Statistic )
fevy -YIvyY Panel ADF-Statistic v
<[4\ -Y/¥a Group ADF-Statistic ¥

S es milgy peass ] odel Cawd & B Vg 5 Jols
ColS S (00 S5k 1, OLS g, b (8l e Y guane
oo @Y game dSles @ly (el ol (glaaisl,
& 2lei opl 3 ooy 3550 Syt CAEL ()b e I S
sl dio 3 Ve g iy« (551 gme sk > ()L 9 Led 035
e Y game 3Sles lire i)l phe xS
g lod el polie iyl Jolate balps cos 1y oy
A sl i g lod sladdg g > VLo 1)L
R? goil sbao ol (clys oal s 4y yyolie .S o 6L
= J%e IS (sl sime Sl s 93 4 o 0 3 F g R
o3> oy SS9 Jod L g (gem)S) (e o
Snyite b (oo 3] sty i g5

sl (Bae gloodlyd 5 55k dod) S

s )3 (903l slooylol 4l 45 amd 0 (L5 0 Jpir gl
093l o (58 A )3 5 e )l ie doyd gy Jlen>!
O enen daly 329 ple (e &5 (Jo)h (sreonen
5 ADF (cloo)lol polie 3gd0 5, o layite
Syt m (sxeomod dally 3929 by (o318l 5 (29,SPP
o5 Alaly (S, 48 5,8 dos g e el ] ks
9 L3 b (Aly josie) ¥ guazes 3 )Sloe (lfee o Soril
g 9 Yloedle 08 ol (Brae cloodles 5 i)k
ol gz 5 Jlod Glaasss daw ) (Jiwe (sl pite)
80ee gl Sgm)S) gl dI oy sy ol
9 039 JBdae A 93 plaw > e SV gae
D (g bl Sl 4 b BT g0 sl e
S (o (e ) Joine i ol 4 (ol 5

OlRF Q! Jlows adge el 3 (15 Sihe SV gz 3, Sdos @il (oS 1 Jols i =T g

oLl u:)ao oo Bisgp oYl opile 38 gRe Lo> ool o)u J
F R? R? L M N B T P o el ?
VIEAY 7N ANV A R URYA PSR- DA ARRYA ' S 70\ SO )
\‘\"/\"Tr '/A\‘ _ u;l ,p.\.f
¥/ov* LZAV N VPR V7 Pl VAR S S 4 A S PN

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

R

/¥

AN

AV

/¥

AT

YRR

o
VAR® LAY <faY e e
TSGR /7S S 7L AR /LS VAN Ga BN 7'/ S 7/) AN SN
e A s 22 [ YAV RRRYAYA SR/ Y AN A\ - T "
ASYL CR [P PY NS
Lt ST/ VAL S VAR K Y/ A A 70 & A 70 A W ’
. -IYva AN Y A S R R WEVA 1 2NN 2% & WL V)3 7 N o
YT A \[AS# A7AN s 7) S ARV ALY /PSR VLV G RY L VAR P aid
. . o5
. —+/a)) VIAYD  —ofAY e [oXY =AY WYY NI oyl
PINET Iy s e 1S ovess s ] Slgrin
Y/Y olYs ATAMERYIN + Y/ YIYYE AAY t o)Ll
RPN AR Y Y YA 7N STV B SERYRLN S A A 700 SOV .
N/ . ] s Sok
ey ARSI Vo' Sandi VA'7 SR L VN VAV NGBS S S R VA7 S PN S
Ny A AT IEEESYA CUNESY SRR YA 4 7 SRR V/ < V- 7/ s S |
R AT VAL SRS LA Sl V) G N 1 A SN FN »

ol (g0 gze pas Sl NS 5 o pd 03 g el oS grdaww jd Jholize iy #** o** #

Sygo slai,b s 4 o] Cawlus Jus 4 315 o el
P Jpte ol b e a3l o adgs o > 45,5
3,80as don slod (gaoyn S i3l b aS 20 oo dlas Mo
VIYYA 5 c[AY+ YOV i & IS 5 ailgim o S5 5
S Y guas plo oS cunl Jb j5 )bl o ialS sy
Iy cslos I3l Lalyd 53 1y 395 3,Skes et (5 iy
Igan (glod (sduoyd SO Linlial b S (g900 a4y fhmd o oL
Sy asly oYY ol g asly +/0-Y T paS 5 Slas lie
(Lil38)) Sgape duoyd +/+AF s, 0L 5 usly +/0-Y (clail

--\ele.@

Sy il &S 3pde disdle & Joie gl b illas
3,80as (gdioyd IYVY Ll o aVle ()b (gduo)d
@D 0,Sles g 0 93 3 Sdas (goyd /N iul3al g puS
e VL il e ) el 355 5 (St sl
PRYES S WRYAN 'S ROV SRR P WA IE SRRt PR
dayly @uls a8 cwl Jb jd cpl il o 29 doyd V/EAD
o 1y o) Selidl g ailgsin 5 Slas bawgio ljxe maitns s
S o ol gl il e b9 a5 4V (30
YV dlgain 3, Slos (o)l lime o) SO GiliEl L
ol 8 Wb e ialS aoyd o/ o, S0kl 5 Slas g o)

OGOl (o9 adgs mhaw ;5 (£l)5 CSWe Y guasme 3 Slos &ily (mosd I Jools il -V Joua

ol cops cups S Vgl a6 Jxe Lo Uk o> o)l Jyae

F R?2 R? L M N B T P o <ol Statistics  Product
ol Y B S B N B A7 SEERYRS R 2 oy )

VEIVE S JAE LA e ] ol pus
—¥IAYE =™ v/ SRTANEEE 74 g 77\ SadBRY /0% o)Ll
SR Y| o ATEEEESY IS SENRY L . WY/ ARV By L WL V) 72 oy )

NAR® o /Yo /D ] ol e
=A™ eV AT yaE yaEE vy pevE toll
V/Fo0 AR JYYE O NEE VYA NFe VY. oy

YAR® LAY -0 s ] sl o)
ATA ARV 2t Y LB V) e 71 A A 7 RN St /o t oLl
SR LU\ /- SR P% 7 Sy P AR/ VY SR B9 N N/ 2L oyl

AL MYV AN ) 55945
TR R V7N RV (A LY/ N (AR L /N SN/ to,ll
ALY R0 SENRY R Y K% o SR A & VY 2% ¢ IR R VAV oy

VAUA® o IAMAY ] lgin
SAZASEEEERY/N SR V7 Se YN SR VARSI VA S A YN /NS t oLl
ERAN s R AT Y PR A o SRR V/-) SRRV AL A NN/ oy

SIS 55 A yiAF oo ol
I v A ey v st O
e TAR LS V\'29 N0 N v V/N SRR S SR VA oy

\ZAN Y\ ANV /N § - ] s
Y/ Sed VA § SYIE O OFIAVE YRR pIYYE AT t oLl

ol (g0 Gze pas Sl NS 5 o yd 03 g iy oS grdaww jd Jlolize iy 4y s

AR R R
9 ¢



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

) wSie Y same dSkee Glid Aoy A Jois
el 51w ) ol bl gz 9 Jlod loass>
OBl S yiacdeo Ve g Lad (aljl > 63 (A (g9l
=WWAY) il 0yed (b osds Bitce 3,Sles 1Slo 4 Cows
Sl adg> o 13 a8l a8l g4l Jlasl b a8 3540
e GY game el 5 Sloe Wlios e ol il
Ol 4l 0,93 53 5 ,Slae (uSko 4 s S (sl o
S Anled dslse pdaw nly 3 5Slee yialS L jeSe
Caolus (o)l Lials 5 lea (glod yiol38l Lyl )l )5 algin
3fdes Glise SR (Slily )3 (S5y8d 05 4 s (6 iy
b daglin )3 1y (o s 3,Shos @lyis 35 I, Sbl 5,15
B Jaame (o opl 33 )b coie OV pame (K00
Ol dsys B0/F d5as) 3 Slas Clpss e o b
aihate (=5 6o 3 1) (0l 0)90 (ke & Copnd 3 Sloe
ol Lyl 39 delue (605 05 U yol ol &S A0S o 455
Ol Jpaze (nl s S o drngi S 1) Jlod adg>

S5 o

Ooib o> SO Liulisl b oS ol o 5l (S Y Jgss gl
(o paS 3 Skas lie colid il g 4o e 5
INEe o[B8 [YD L allgain g gl )5 e ol
bugie olie a5 Jb 3 b o (ilj8l asyd /YD
opioman S o 1o ialS ao s /YY), Kbl 5 Slae
syl aslen 55 1en slod yuiie a5 conl )] (6boS ol
29 g 5> e WY guae 4S5 Sl 1) ()l e
RC P JONC Y NIt MRS N RS e
2 bRl s ol el pAS oy S s
Joyd Vo oy dilgdin g slaly cyd (gly g o yd iy e
Sy Ll b oS cadl o] Sl mls Casl osd o e
sl el a5 5 Sles bugio e o slod (50
I Lials o y> VOFY o «/OVY - ¥EY (i )l S0kl
wlgin ¢ Sy84555 ¢ glily @y 5, Sloe oS Jbb jo a8 o
Soude oyd VAY 5 +[YAE /MY VYA Ci 5 o 58
5 Il @55 5,Shos 35 b (£ 0desl oo (59)
Oile)S Laulpd & Cos ol il (g ase 3 IS
5 odal s & pre @l dlex Sl (92 slod (133N Sl

ol Lo GY pazo 3 Slas wlgs yrosd

bl (591 U Jlos] 51 gy (o815 GRie WY guazxo 3,500 (3 5a0 (8 p2idy et Mo y3 A Jgun

Il b Skl lgsin SipaasS g oy e S sanddsy
bo/o8 ¥y AN — Iy Ve/¥ AINO WA s aces
YAISS —\WVIVY YY) AIYA \E1o - —Y/¥Y NN s s

2 ) S SV garme 1500 b awlis 3 LIS a8 coni &
(Sa) o Sl ) o] ceslio (5909w g (2l 52 9 A5
280es plie il sl (Bpae Ol plie 4 Cons
05 adldl bylyd ot gx ase aw 3 ol Sl
9 Jyaze ool 92 Camgdleyw I (236 (63b5 3> b Wl e
2 oS wsl wdy o) (b s gty 4 ol (St
OBl iS5 Fp)S aee blyd W 4 g ads>
ARl a8 el Jls 3 epl)ls o 50 o el 1y 0,8des
I il (Jlod a9 Sosbye g 55w wilil 4 a2g7 L
Py 2 )Sdes d90 (Al (ol (g2 )l Jlos] Ll 0w
a3 &S dp gl uSall) 2905 dmlgs a5 ) oS e 4
5 Sy o OVgae (Cwl okl Bixe (09>
g Ao ghaw 3 |3 Slas dgup o5 4251 55 ailgain
gl Jlosl 5l g Jlod adg b duslia )3 ol i
2 S ded e danMe bl wiyly JWs 4 Hlisl calisee
@ 2 o0k Ol pRals g len (slod (1B, e SY4b

O A Jgler @l 5l (650 (5 39 ol 2 095
slod olialas o 90 aal a8l oy 5lus Jloe! 45" amd o
g 3 Sl slaoygy (b o)l el e le Yo g Ise
el 3 ySlas (lie  (ite Sl Glis il (g ads>
ol aelyn el o OB ool e isliél )
okl 5 Slae e tosih b ote e 53 el lps
Al ge Ll (€l doyd WYY dgas) o3k b 2o b
b o il ol (o)l Jlosl bl cow ol g5 g pAS
YIYY 9 YN+ g0 iy &) 05 0)Skas o SWl Lials
2ol ol e g o drlse a1l 0)9> (Sle 4y Capns (103
Ol Gl L a5 3l o)ler syl 4 (o] 2 5 puS
oliel e aalgs Iy aly Sl cél gVle i,b lawgio
ils ol (552 Jloe) byl o 155 > Shae ol
P& sl Gisy ol 500wl pss ase maw 4
3 el ol e gy dgauio 3 Jlod asgs S (663

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

"o Jols Jlod ase a3 Y gaze cpl Gl o)
5 Wlaain (S e sS ¢ ol o2 sl o cul o )3 ) 09
b 0)90 (6S0he & Cud CuiS ) aw 2l o,
(Stuly e 4 algiin Jpaze (g (nl 53 9 00 oanlia
Jhesl 5l G 093 by 0y9d (b Slewl Vo5 a4 i
SN 3505) (55 s Gl ¢l onldl (5550
ases cudS gl WY gase S0 b dwslis j 1) (ao)d
drg ()9 (§lalid et @l cpl S o0 428 Jlod
ol Jlas s b)) s 3 |y g iy e

S (0 555 (39,2l w295 5 25 395 0)9>) IS

Ll b e ()5l il ol Slllae grase 51 S,
W) s dnlg 50 w5y dragl 5 Ay S 50 04 Jlos]
ol anpd g aal a8l ol Jlesl Gl Jgus
sjls lasl nass Gl 86 5L Ghels e e Ve g Led
GEil 9 (lipgliS GAIBL dgw weutS ool 1) laldS
Jos opl o b Billee a2 0 olis d)l:.ﬂ ol ool
il &S 2l o8l g9yl Jlasl b oS 2 o alanMo
ke pisleyS oy s 5 slalsdS olal Ll s )

Slowd a9 w33 3 ok yundi 9 (Bl (coalBl (59 y L Jlos ! 51 g S (9NN oyt w033 9 ()l 5a0 — Jgu>

Lo Hom S N om S 29 555l Y gae
Sl gl Jlosl Ja (Peiwly (ha) L. ke

AN VeV aroy a¥ay ol pas
—£IAY Y50 YY&Y \aral ol

AVt wa. \WYYY WYY sl @)d
VY VDAY VWA VWA N
SN A WA YA« YA- algin
ald) \AR Y¥A Y¥A o, bl

VYA avy Ad- A I35

oo VAASY VAASY VASY $euiS y} s pgoina
WY YYYAIYO AZSSIAN AZS VAN ## Sl Ll ool
Y. /¥ B DYV DY/ s golaidl i)

cSeyio )3 Jby 9 Jby Ogeben OB sy 5 a0 IS

wlaidl Baa (b b U Wy o glabdS slajlE
2 0B dew b sle liel &S 1y ddleio opl ol5,8lu8
Ol gl «omiomen il i dlige (65)5LaS (A
G (6l Ol oolazBl o5l 195 he Loyl o o a5 amd o
wlal o3, jals b e ials a3 Y /F 4l oy 4
2 Jly O sl ol (Bly 35 Sl & Ol ales
Sy 5 egmslil syl Jlae! 5 iy Jly FVF 4 sl 000
e B 15 eyten)s o Sl g wlsia (53
oo o8l 5 oliyaliS sy bl f el 3l syt

Ak G‘LM: dSg> ucl))’
9 o) (il couldl (goli Jlasl SISV Jou
3ot Sl 5 (G 2815 yia e ¥ 5o il €2
DAL o35l «uiS sSN p ly el ckite <Y guasma
e aop g ol el olal (55 5 olspslas

RO o uL““ OI)Q‘J Ol:*‘"

S a8 cosl o] S0l A gl ol (398 slaadly (959
sy blpd ot CutS ) o dnwgs (6l (gaclas Ll
Yo Lials g lsn slod (shias 93 Gl3dl 5] (36 Bl et
@ )b g il Jled s> g ) (5L (ke e
2 gl Jpamo 2 4y a8 cudl o 51 (Sl (IS oo
Oy OVgame Wil o cavgdlopw Jgamo G as”
e Sy Ll 53 ol g liel Jlad adge > S (5
alge paw Ll | GBS lajls Lzl ) 56 4l
Wlgain (S y3a2gS CuiS ) paw (Al Ol g o
@l 6% pige bl ol orer p S o,
w0 odel Dgng 4 Wl b &S cunl o 51 S A g0
3 0lagliS” GAlBL 033l geome cdiiin Y guasto CuiS
o & Wb Ll by osebe YYVA/YD 4 YAAL/N
03l goemme 0 |y doyd VWY dgds sy o ili8l 5
b adg (58 lp cuiS o5 I Jols allil
=5 5o 1 s & el o1 Sl el cnl )15 ol o
Ll 1 (o8U wul8l s slasy Laulys )3 Jlod ad e s 5

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

Oliw! (o> Ao OT 3 Slas &S e bl 4 axgs
Ll 31 (8L wal8l s bl o 01> ()l et b 05
G 203 VAR 3905 (o0b5 Tns yinlS” clasbdS clajl8
WS (50 )28 g3 CulS i daw 53 |y (42 0)90 (le &
iy oyed Job 0 &S cuad (Siuls 4y asgi b o ailgiin
o8l gyl Jlosl 5l g )l (o)l slo byl 4 59
93945 o0 a3lse CuiS 5 paw (gho)d O/AS ialS' L aals
Rl o & ol Gl o9z g lj)9liS” Jiles
(ot 92 9 P8 I, ST HUS” 3) Jgeaazmo (ol S 535 e

S oo Mg g

Jlosl 5l o8 2950 dbaxMa Ve Jodo @l 4 d295 L
38des Glyess Glise (900 S 9 (Rl corldl 50U
“SSdarer Giledde plese ) cSe GV gaxe
ol s ases g cutS 565 PMP ool
CtSpj gl dag G @ (195 39y 0jex) lxS
by ) ygmmed pol glg yui (oolail o35b b Y gase
Y gare CulS 5 gaw GRalS g IS 5 (SOjhesS
OISl g algain 5ol g (ol 52 9 puiS) glale odilieS
ol 92 g puiS Sy s Sl oSy 510950 e
ol oSles Gl g (ol ooyl Jlosh Lulyd
b oo, Sl Jpuamo 45 305 o dlinMo Lol (s 35q.0

e Ao T 13 3,S1as i 5 S oodBl (531w Jlos 31 g S (g9 ek S0 3 5 oo )+ g

Lo 5 o 55 5 o s 099 (555! P

& yeis syl Jlos! Jue (il (ha) ke e
=Y/¥a ¥&EYYY FYyvy FYYVvY ol pas
-¥/x- YSAY YA-YA YA-YA AP

v./¥ ayv.v Y5oy Y5Oy sl @yd
VAR A-Q¥ YEVY YEY S e gS
—-0/NF A a¥y a¥y wlgin
-V/a VEVA YAVY YAVY ol Sl
&Iy Yy.s Yy oy Yy oy 14

ofee ADAFA ADAFA AHAFA *euiS p; pdaw ggecme
Y/vY VFYAQ/YY Yavy/s¥ WYAVYY/sY ## S alBL 63l
\YZAL avy/¥ AYY/D AYY/D s ] golasdl s

cSeyio )3 Jby 9 Jby Ogeben OB sy 5 @ IS

CuiS oo 3 I3 5 (S5 8aasS cslai @3 g YL
calé Y gz S 55 iy ) 53 Lol €085 oo lao dilao
) oySalid] 4 wlgkin Y guarme iS5 a5l sl
Sod b aglie > (poml Brae ol 4 g e
o (elod cyuSilee il 331 b ialS o 30 (515 6501 Y guaes
w0l Jlasl (o8l o)l b Bollae ()L bawgie il
wb 0y9d Sle 4 Cuns Of OlaS odlg (o3lal 55
Sl Wlg oo yol ol & (Mo )3 VEIY 3ga5) Wb o Liulsl
|y L] &8 051 39l o pirdys ol bt ,ialS j) aib S
Pl ol caSos o (Sl addl byl 55 b 03905 2350
(ool b by (5,1 b (i) o ol G351 51 5V td
=i clize acdld o 39 g)lie aw 3 9 il
Jlissl Gl b wall o Sy b oeplply e Janass
Y e 5 ,Slas 3 sl 3¢5 g 4 Sl i ¢ (OIS olasS
Feoll Slosles oabail (o)) (aljbl g 9wy 5l oo
P adllhae 3590 adg> )3 03l (nl Cudgiome K03 (sgw

Joel a8 ol G151 (S Ve gt @l 6,500 i
S ol gt g ace e ) R eddl gg)l
L L)M.mlf 9§J| 5 C;Y?M &/u.ug).i) EL"“’ Egone Q‘}.ﬁ.‘o
ol ooyl Jlasl 1 LB lsa AOAFA len) b iol38]
Silwaisgy utS o) Jols (allbl 035l g gome o (Audls
e )b JWs 1y (sao)d YITY w5y a5 b o i3] 0
B 5 0135 ) sl G a3l oljzm (el
il (SSle 4 Cams oyl SEalS g o> (Bl 1 U
g dnwg g Sl T 2 ol paS FedileS
Ol psin ades liy0liS (o Gyl 4 bl o 1S
slod al8l 423 93 51 (8L ol s Sl Ll 55 ol e
Cuows &y ey 0)93 &) S ()l BB o oo Vo g Ign
sl 2 9 ol paS s S M it 5 e alS

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

B /VA) ials g (31,5 ol 4o > YIVO U «/YF) iol58l
L (6l Wil «pinron D9y dalss (0 Lo FV/)
5 o grasy maw ) oly; Suie OY gase a8
ol Sl plale)S ol Ll 4 s (i85 gl (5>
ol o)l Jlosl Iy eolaiBlyyin Jio (295 b
Il )5 ol S S 5 b Ltal ) S il
g Wlgin (S harsS (ol 92 ot ) (20l S
ol gz g Jlad sloases ol @S o, Sl
o ol gD ol Al 0yed paw Sk @ Cuns lyeg
Ay 0,93 o lew] Vg3 4 s (Siuwly cle & algain
S b awlie 3 1) cutSpj aw Rl il 0g
1S 28 o a5 I il e ddg 5 oS Y guann
w1y ol S 5 s dmogi (092 (3LaiBlyd ol ()
S Gl o gl oS ) calSs plis gl Jlos
Taw dag (lp delas (Jalpd sy 5l (S o5 05 ol
o 53 el s My llyd cod Jpame (pl cuiS
Cute Ol ol oles lel pss g Jed sases
oliwl a9z 5 Jlod slrasss (o) slagl (gjluding
I3l 5 Gl RIS S| (B aldl s 35 3] g ol
033 ggeome Gial 3l B 53 (Sl Ginle)S (380) Ign (slod
bl wlel Gl cwd ilodias 5 Gljplis RlBL
Gios ol 5 oo @l S0 ool (oLl b (Bl 35
CoaBl b gued pols v )3 odel Cand 4 ol .Cunl
Sildie ggoge slily )3 (V8) e 5 (5) jum a0
B3l L byl sl e jouidg) adgs )3 (6559LiS g wald]
gaw 3 3l and 93 (b )k (ol e (6513 5951 &S
i8] 55 b g 0392 olyen (28 (69) b (g2 3)90 ASs>
O golie 1 b o (elgy s o ol ,2alS 51 b
0Bl (5)liS alBl dgw g (gjygliS Cldy ilaie
oy Ol lie s oS b &S ol Jbs p3 cpl b o
b eobaBl (35 eualdl alusy 51 )3 59839, adg> ljyeliS
4 bl ol 1 38l S oo lag a3l Ol odles a8l
9 Sy 4l SLS claansl b ol gdsg o odel Cawd
el 2 orldl ST oy b ol 2l 2l B 55 (1Y) e
s 455 oyl 4 ol 93 iagliS (ool ol 5 lié
2 odos Slyis g 938l ol oo slaaly g el o il
oy il g ljyliS aelyy was rals S clagSl
Jd aly (el SV pame Cunsd Ll riores 5 oLl

2,
Y gane &2 (L ol o sl (JS b 4
drogs B SV guao o ioge Alox I ol g2 g paiS (el

Bly b (B (5, il w5k 4y sl pl &S A sals
Ohh)l Sy & g0 @ )b Jlis a4 ]y ol )]
Ol (g 49> maw 31y (2])) (e S o (g3l
sob 4 Eals by eudio AV/OAY @y VYALSAY I ol o5
S ) s dnwng &S Sl ol g5 Ve g @l (IS
CiSpj gaw il YL odladl o3l b oY e
Ghran Ol & dg0 Cod) oS (eolaiil 4o | Y o
Ol etS oSl ol pallbl il il (Sl
o 03 B (35 (el g bl ol ool oolaBl )|
sl 51 (23U @l pis Shdy slassly g SISy ke
9 il souldl o)l Jlosl 5l ) GBS gl
gaw 3 (U il yia e Vo g lgn (slod (ialjal ey

Al go g il g 9>

Wadldulny 9 (5 o5 4

oS5 > 4 55dS Sle 5w > 08 @l b ol ol
9 SR JB g Jo> g (2Ld0 2l Ao i b Copner
Wy b grio @S 1l gl )3 (38,515 (inen
51y et i Sl 3 IS S o5 yaee VIV ]
T ozan 5 (gadlil Sy g (e Gl olayg) b bl
oldy sl S 3 gy o)l (55,0lS” (25w 5 ol egilly
3 1o 31 i L) 5 g ) S &S s el S
Mbee JSB cps il () 28T (63 0 4 csllRS
0)9> o (b o) SLbl jhuail )3 geas b B ol &S
I ogs W36 o 1y iyl g oo el (ola ypuxite ctenily
OBl g lga (slod (pSke (BIBIL ©ygo (p Do
s eys Npana 3,Slae b sl olie ¥y
$9S CiS 6N oS 4 e pal (9 35 (00 3 e
s el o 4l avass Ol wle olie )3 w9
opl Caonl 4 dg b g o )5ygliS (gdel )y cunsg g
Silodde e Gilwdn)lSy pols adlas )3 ggge
ol > o wlio g (45)5liS” pole (oolatdl —(Sojglg e
5 OIS 250 Glex ale)S 0gilly BT byl can ol
Sl hlesS dluyg) ogilly BT b)) ca 1 @Bly (g
09,5 sl e dsgazme | (lalS slajl8 Lil 51 sb
A ookl (Sl (305400 5 5 (Sriwdlaidl g oges
Jgo g Slalin wldlea cbodly o a8 ob L o
Coles 0 a5 o) dgng ol (Nialed aolidlon (slaosld
2oyd by Gl oS gl b Jae el Sl
Sgle gmd car G 5 by Glapie Gpdms
S slooygd b b piio opl s,y a5 conl o] 51 Sl o8]
2k 0y & Cud ol il SWlae sladsp daw )

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

il Juis &1 (sl g 251an ) S Lo
Skl cwl (Sae oS ol STy 4 a2 b el ol il
J> @) ol bl g g Jlod sbade > of5)5la8
Lojls sl awsh by 4 (culS e oS,
5 glesls (25,0liS” (Bi9el 5 @y ot )5 ke
9 WS e plojles ohaga (s bl 3 Layyd ol
8y U85 e ol ro malio g (65 )5liS” lidons S 50
bl el ol Ol yuss K9y oy g $r9kiS O ool
S op) 5y oMo g5 oo (IS slasls Ll ) b ol
ol skl 55l s 511y ol ) ilises gblio 35l
S e 31y Oliapaely g Glie lo allas CleS 03l
SloS odl ! sl calio 9 Joleiio Cuasd SO pund S
oy 63k (e lgie )

M Olasde

G 95 (DA Jgal ) s 907

olod lawgs Ny wbcols, slapd ol adles
el odd oSS I S3905]

S b

‘_',lf.\.:“,{y hwy dJlio L};.I )Li'.i}\ 9 RN dl).g L;La L;Lmd;;.}.m
ol 005 U‘AL

ng‘ “93 C:S)LVM

S sy gl iy onl g (S

S9k Lo pede (5,5 1um gl tlmodls Julow 5 (ol 39,
Sl (i5u Loy g (93900 Jadllgl il

S 5y el 1 ol (15,155

&lo 5,8

alie oyl a8 ,n 136 pils i By bl L

Ll 0dg2

References

1. Alipour A, Mosavi H, Khalilian S. Evaluating the
cost of carbon dioxide emissions from the
development of Iran's agricultural sector. Journal of
Agricultural ~ Economics, 2014;  8(1):63-81.
[https://www.sid.ir/paper/124421/fa].

2. Agovinoa M, Casaccia M, Ciommi M, Ferrara M,
Marchesano K. Agriculture, climate change and
sustainability: The case of EU-28. Ecological
Indicators, Available online 8 May 2018, In Press,
Corrected Proof.
[DOI:10.1016/j.ecolind.2018.04.064].

3. Ahmad I, Tang D, Wang T, Wang M, Wagan B.
Precipitation trends over time using Mann-Kendall

8 ol s oSy Lyl 5 iS5 s e Bl
oll s ¢ o ases ) albdS ol Ll )
CulS ) o polis g dsgs > g Bl o ol
by Odgis B cul o 2y (slagSl > ¥ giame ()
ol sl B 1) 8 slacoles ojlgen (g
Byl dwendd 3 g dlawly ol b B3 Bua gl )lil ol
b olpse 5 gt (2T o Wlgi oo pob> e kel
Algn b amsy yioli8l dabdS glal8 Ll ol 3l 4 s
il o3jly il 5 cutS dingy slosSI oy ogdle
ool 53 Ol glie (5l 5 Cupde Car gyl sk
5l 5 (36 el e S L allie 5 g S ol
auily 1y ol (6320l 500 (sow jl SlObS slajE
Bl gy sjpgliS isu lpyaely g lpae sl
Copde culio glacuwluw 350l b ailg o ol suiss
ol ) gl Y guaneo ol Mg Sy gosy | S
sy Jile causlio (s, Saly (ol a b )So5 (gom jl 5 imd
SNgama pl Wy glog | gl ol Sl 385
o Sl ol s @l 3l (6,505 sy K08 (9],
chw o dlgin 3 Slas e @8l s dls, b as Coul
ot g 4> g o bS5 Jlod a5
Vb Gpae 2 Lo)h o p ) gySpde dals
bl 3 Shos 200 s 235y (izme g SV guaima ol 3
- pdaw 3 o] CutS 5 e (NS¢ sadld] Sl 4
2 S hloys 5 Mg Copte plate 4 puyp 50 Sl
A58 5ol Ol yaalpe g 05)sliS 4255 390 Wl oo caiS (o5
Wy 3 IS CutS ) paw dawg g Mg panass S
Ol (g ade 5> il )3 9 IS g Gl il Jled
2 N gamo cpl CullS ) aw dangs pie (pizen 5 Gl
bl buwg bl Ban cla)lil el bys b bl ,Sos
2 ol CuiS 5 e (gilodingg 2 095l Blgioe s
Ban 3G (el s O3 byl cod o)) slagSl

and Spearman’s rho tests in Swat River Basin,
Pakistan. Advances in Meteorology, 2015.
[http://dx.doi.org/10.1155/2015/431860].

4.  Akbari M, Najafi Alamdarlo H, Mosavi H.
Impacts of climate change and drought on income
risk and crop pattern in Qazvin plain irrigation
network. Water Research in Agriculture, 2019;
33(2): 265-281.
[https://www.sid.ir/paper/196864/fa].

5. Amirnejad H, Asadpour Kordi M. Effects of
Climate Change on Wheat Production in Iran.
Journal of Agricultural Economics Research, 2017;

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

35(9): 163-182.
[https://jae.marvdasht.iau.ir/article_2520.html].

6. Baharvand F, Meshah Bevani A, Mahdavi M,
Motamed Vaziri B, Godarzi M. Empowerment test
of LARS-WG model for reproduction of daily
climatic data of Kermanshah. Iranian Journal of
Watershed Management Science and Engineering,
2019; 45 (13): 76-70. [https://jwmsei.ir/article-1-
626-fa.html].

7. Balali H, Viaggi D. Applying a system dynamics
approach for modeling groundwater dynamics to
depletion under different economical and climate
change scenarios, Water Journal, 2015; 7(1): 5258-
5271. [https://jwmsei.ir/article-1-626-fa.html].
8. Cortignani R, Dono G. Agricultural policy and
climate change: An integrated assessment of the
impacts on an agricultural area of Southern Italy.
Environmental Science & Policy, 2018; 81: 26-35.
[https://doi.org/10.1016/j.envsci.2017.12.003].

9. Daneshgar H, Bagheri M, Mardani Najafabadi M,
Alijani F, Yavari GH. Effects of climate change on
hydrological and economic conditions of Bushkan
plain farmers. Journal of Agricultural Economics
Research, 2021; 13(2): 259-280.
[https://jae.marvdasht.iau.ir/article_4439.html].

10. Esteban E, Albiac J. Salinity Pollution Control in
the Presence of Farm Heterogeneity: An Empirical
Analysis. Water Economics and Policy, 2016;
2(2):1-20.
[https://doi.org/10.1142/S2382624X1650017X].
11. Gao C.H, He Z, Pan S, Xuan W, Xu Y. Effects
of climate change on peak runoff and flood levels in
Qu River Basin, East China. Journal of Hydro-
environment  Research, 2020; 28: 34-47.
[https://doi.org/10.1016/j.jher.2018.02.00].

12. Graveline C. Economic calibrated models for
water allocation in agricultural production: A
review. Environmental Modelling and Software,
2016; 81: 12-25.
[https://doi.org/10.1016/j.envsoft.2016.03.004].

13. Howitt R.E, Medellin-Azuara J, MacEwan D.
Lund R. Calibrating disaggregate economic models
of agricultural production and water management.
Science of the Environmental Modeling and
Software, 2012, 38: 244-258.
[https://doi.org/10.1016/j.envsoft.2012.06.013].

14. IPCC-TGICA. General guidelines on the use
of scenario data for climate impact and adaptation
assessment. Eds. Carter, T.R., Version 2, 71p.
Intergovernmental Panel on Climate Change, Task
Group on Data and Scenario Support for Impact and
Climate Assessment; 2007. [https://www.ipcc-
data.org/guidelines/TGICA_guidance_sdciaa_v1 fi
nal.pdf].

15. IPCC. Climate Change. The Physical Science
Basis, Contribution of Working Group | to the Fifth
Assessment Report of the Intergovernmental Panel
on Climate Change. Cambridge and New York:
Cambridge University Press; 2018.
[https://www.ipcc.ch/report/ar5/wgl/].

16. IPCC. The scientific Basis, Contribution of
working group | to the third assessment report of the
intergovernmental panel on climate change,
Cambridge University Press. New York, USA, 2018;
No: 996. [https://www.ipcc.ch/report/ar5/wgl/].

17. Kiani Ghalesard S, Shahraki J, Akbari A, Sardar
Shahraki A. Investigating the effects of climate
change on food security in Iran. Journal of
Environmental Hazards, 2017; 8(2): 1-22.
[https://jneh.usb.ac.ir/article_3934.html].

18. Levin A, Lin C.F, Chu C. Unit root test in panel
data: Asymptotic and finite sample properties.
Journal of Econometrics, 2002; 108: 1-25.
[https://doi.org/10.1016/S0304-4076(01) 00098-7].
19. Mardani Najafabadi M, Mirzaei A. Evaluating
effect of policy programs to achieve water resources
stability objective in Qazvin plain. Journal of
Agricultural Economics Research, 2019; 11(43):
155-176.
[https://jae.marvdasht.iau.ir/article_3527.html].

20. Meteorological Organization of Tehran
Province. Detailed report on the rainfall situation in
Tehran province during the last five years (2009-
2013), 2018; 47 pages.
[https://nivar.irimo.ir/article_55969.html].

21. Ministry of Power. Office of Basic Studies of
Water Resources, Integration and Balance Group of
Tehran Regional Water Company, Tehran Province,
2019; 63 pages. [https://moe.gov.ir/].
22. NikNazli A, Dewan Mahboob H. Climate
Change and Global Warming Discourses and
Disclosures in the Corporate Annual Reports: A
Study on the Malaysian Companies. Social and
Behavioral ~ Sciences, 2015; 172: 246-253.
[https://doi.org/10.1016/j.sbspro.2015.01.361].

23. Parhizkari A, Sabuhi M. Economic analysis of
effects of technology  development and
mechanization on agricultural sector production in
Qazvin province using positive mathematical
programming model. Agricultural Economics
Researches, 2013; 5(4):1-23.
[https://www.sid.ir/paper/394127/fa].

24, Parhizkari A, Mozaffari M, Khodadadi Hoseini
M, Parhizkari R. Economic Analysis of the Effects
of Climate Change Due to Greenhouse Gas
Emissions on Agricultural Production and Available
Water Resources, Case Study: Lands Downstream of
Taleghan Dam. Journal of Agricultural Economics
and  Development, 2015; 29(1): 67-89.
[https://civilica.com/doc/664163/].

25. Parhizkari A, Yazdani S. Assessing the economic
and hydrological impacts of climate change in the
Khorrood watershed. Journal of Echo Hydrology,
2017, 4(3): 724-711.
[https://ije.ut.ac.ir/article_62504.html].

26. Parhizkari A, Yavari GH, Mahmoodi A, Bakhshi
Khaniki  GH.  Comprehensive  Biophysical-
Economic Modeling of Climate and Agriculture
(Case Study: Roodshour Watershed). Economical

......................



Sl Ginle S 258 HUT ol Caa (xS bl O @lie g (65,9W8S gola (gLl - (g5elg b (g 5Lude

Modeling, 2019; 13(2): 121-144.
[https://eco.firuzkuh.iau.ir/article_667945.ht].

27. Paul D.W, Medellin-Azuarab J, Joshua H.V,
Meagan S.M. Economic and policy drivers of
agricultural water desalination in California’s
central valley. Agricultural Water Management,
2017;194:192-203.
[https://doi.org/10.1016/j.agwat..07.024].

28. Peres D.J, Cancelliere A. Modeling impacts of
climate change on return period of landslide
triggering. Journal of Hydrology, 2018; 567: 420-
434,
[https://doi.org/10.1016/j.jhydrol.2018.10.036].

29. Petsakos A, Rozakis S. Calibration of
agricultural risk programming models. European
Journal of Operational Research, 2015; 242(2): 536-
545. [https://doi.org/10.1111/14678489.12368].

30. Qureshi M.E, Mobin-ud-Din A, Stuart M.W,
Mac K. A multi-period positive mathematical
programming approach for assessing economic
impact of drought in the Murray—Darling Basin.
Australia. Economic Modelling, 2014; 39: 293-304.
[https://doi.org/10.1016/j.econmod.2014.02.042].
31. Shuai C, Chen X, Xo J. Impacts of climate
change on corn and soybean yields in china.
Agricultural and Applied Economics Association
2013 AAEA and CAES joint Annual Meeting,
Washington, DC. 2013; No: 120-145.
[https://ideas.repec.org/p/ags/aaeal3/149739.html].
32. Soleymaninejad S, Sabouhi M, Banayan A.
Effects of Climate Change on Crop Pattern (Case
Study: Mashhad Plain). Iranian  Economic
Economics and Development,2019;50(2):249-263.
[https://www.sid.ir/paper/396713/fa].

33. Sun S.K, Li G, Wu P.T, Zhao X.N, Wang Y.B.
Evaluation of agricultural water demand under
future climate change scenarios in the Loess Plateau
of Northern Shaanxi, China. Ecological Indicators,
2018; 84(2): 811-8109.
[https://doi.org/10.1016/j.ecolind.2017.09.048].

34. Taniguchi K. Future changes in precipitation and
water resources for Kanto Region in Japan after
application of pseudo global warming method and
dynamical downscaling. Journal of Hydrology:
Regional  Studies, 2017; 8(1): 287-303.
[https://doi.org/10.1016/j.ejrh.2016.10.00].

35. Tehran Studies and Planning Center.
Management of Studies and Planning of
Management Infrastructure and Urban
Development, Center for Studies and Planning of
Tehran. Statistical report on annual carbon
production in Tehran province, 2019; No: 5.
[https://jurbangeo.ut.ac.ir/article_79784_dacflbba2f
742641f13f0d710021e11.pdf].

36. Tehran Studies and Planning Center.
Requirements and strategies to achieve integrated
urban transportation in Tehran. Reports of Tehran
City Studies and Planning Center, May 2019.
[https://jurbangeo.ut.ac.ir/article_79784 dacflbba2f
742641f1f3f0d710021ell.pdf].

37. Tehran  Province  Agricultural  Jihad
Organization. Deputy for Crop Production
Improvement, Agriculture Department; 2018.
[https://www.tehran-agri.ir/].

38. Tehran Province Regional Water Company.
Office of Basic Studies of Water Resources; 2018.
[https://thrw.ir/].

39. Uusitalo V, Leino M. Neutralizing global
warming impacts of crop production using biochar
from side flows and buffer zones: A case study of oat
production in the boreal climate zone. Journal of
Cleaner Production, 2019; 227(1): 48-57.
[https://doi.org/10.1016/j.jclepro.2019.04.175].

40. Wilby R.L, Harris I. A frame work for assessing
uncertainties in climate change impact: low flow
scenarios for the River Thames, UK. Water
Resources Research, 2006; 42(2):1-10.
[https://doi.org/10.1029/2005WR004065].

41. You L, Rosegrant M.W, Wood S, Sun D. Impact
of growing season temperature on wheat
productivity in China. Agricultural and Forest
Meteorology, 2009; 149(6): 1009-1014.
[https://doi.org/10.1016/j.agrformet.2008.12.004].
42. Zubaidi S.L, Patryk K, Khalid H, Rafid KH,
Mawada A. Using LARS —WG model for prediction
of temperature in Columbia City, USA. International
Conference on Civil and Environmental Engineering
Technologies,Published1, 2019, Published under
licence by IOP Publishing Ltd.
[https://iopscience.iop.org/article/10.1088/1757-
899X/584/1/012026/pdf].

......................



