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Figure (1) Comparing trends of rainfall factor in the second stage of vegetative growth,
and yield of dry-land wheat in Mashhad during 1991-2017
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Figure (2) Comparing trends of rainfall factor in the germination stage, and yield of dry-
land wheat in Mashhad during 1991-2017
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Figure (3) Comparing Trend of the numbers of days with less than or equal to zero
degrees in winter, and yield of dry-land wheat in Mashhad during 1991-2017
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Figure (4) Comparing trends of Total annual precipitation, and yield of dry-land wheat in
Mashhad during 1991-2017

Grae laosly wile pasS o )Sles p Foe slopite Ko 5l gk al )3 silesSl sl
O 9 y8bes 5 Sl 023 (B9, 5 D50t gy 3y50 Jpame Slgi g CuiS a5 Tz eads oolit|
sloosles 5B Glime (2> 310 (K oy 9590 Al corldl Llpt 4 Jlale o 5l i
Jyazme 3 Sles p (0gh (o0 Srae Jypame (ul adgi )3 &5 olal> ;9) g 355 wiile (B ran

31 (S ol (oodlBl paite 4 45 A5k @3¢ 9 Ol &
=55 @38 & S g 5 U5 (eSiles polie (e 5 (s oLl slagSUl 551 ol
chw ;0 o paiS o Sles AVl Sy 0,90 Sledbl 5l agin (o o paiS Jeaze sy
Sl (g5l 5 Lol (280 51 aS 55 o ooliid VYAS LYY gla Lo b agie oylis o
Slr 5 2,90 alale parlil Sledlbl (T 5 (538 el onds 485 (g55laS Slex )3
WY laJlo (b )5S (oulidlen Glojlo 5l (oo o3 5 (owlidpldl wuonn slaollow!
ol B Jls 55 oloygo SED els Jloo sl 1 oyt 0y50 sla Lo . lons 435,5 VY4 b
b wlale sl oMbl ) s5250 (6 bl (glo il ilodds 23,5 L3 1o (omy Jlow ol 10
STy e doopd bkt (Ll oa byhs cardil Slids SoMb! slaay 1 eslinl

et (559135 5 4t Trb 42092 55y5laS slex & )li5 Slblsl 5 Sledlbl (5,5l 35 0 lulid IS i el 4 Ly !
dgeie dloz 5l Sliw ol ed 8 Sloe sboosls cpl b cats el WWAY Jlo jo j5iS gla b jod o Slae auloes 1y
ooy aildS LS s 5l 55 VYA el Tl lgp g o slaosls jghite et 4 .0l sod 99250 VTAY Jlu o



IPAA/Y o sl 1 F Al (53 39Li5” Sladl £5

2555 G lopl 5 wlie da iz plejle (miw GLl s (oolid meldl 5 soes gla ol
loa 55Lesb AICGIS I53l o5 5l s 50 42 5 (Ministry of Jihad Keshavarzi, 2017b)
Sy g b

paiS Jyame 3 Slee Guil)ly 5 nSile 52 fge (oorldl sloyiie (nee )bl slo S
el 00l dS1T(Y) Jgaz 50 dguin oyl g j0 03

& yuiio (5 bl sl S329 (V) Jouxr
Table (2) Descriptive statistics of variables

Syl i oG
Sazo Al dooS il 4y i T s Vari l:I
Standard | Maximum | Minimum Mean Unit Variable description ﬁ;‘;e €
deviation
P eSS R
240/15 1080/00 135/76 449/44 LS e Y
P .
Yield
Kg/ha
2 s al oy (Sl Jaole
2108 6/86 0/18 3/28 T: ms" o 9y My RFs2
degrge Rainfall factor in second
Celsius stage of vegetative growth
2AREE | ale e ys (Sl Jale
2/59 10/36 0/35 3/47 “n‘:m or &) wle= RFj
deng;e Rainfall factor in
Celsius germination stage
g yoS gloo b slajg, Lo
L g 42 )5 yho pl
10/16 54/00 20/00 39/69 2900 Lo 4o DTZwin
Days pE s
Numbers of days with less
than or equal to zero
degrees in winter
57/14 330/72 107/84 218/31 P b Yl ) Ry
mm Total annual precipitation
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Table (3) Results of estimating mean model and variance model of yield using Moment-
based approach
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Variance model: Ln(variance of yield) dependent
variable
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-0/1770* 0.0434%* RFj
0/0908** -0/0194%* DTZwin
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Table (3) Results of estimating mean model and variance model of yield using Moment-
based approach
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** * Respectively significant at 5% and 10% (Source: Research findings)
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Figure (5) Mixture Density plot of dry-land wheat yields for Mashhad in baseline
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Figure (6) Comparing Mixture Density plot of the yields based on the first or second
scenarios with that of baseline
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Figure (7) Comparing Mixture Density plot of the yields based on the third scenario with
that of baseline
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Figure (8) Comparing Mixture Density plot of the yields based on the fourth scenario with
that of baseline
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Figure (9) Comparing Mixture Density plot of the yields based on the fifth or sixth
scenarios with that of baseline
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Figure (10) Comparing Mixture Density plot of the yields based on the seventh scenario
with that of baseline
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Table (4) Calculation of yield’s mean, total variance and coefficient of variation for
Mixture Distribution Function after performing scenarios
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Table (4) Calculation of yield’s mean, total variance and coefficient of variation for
Mixture Distribution Function after performing scenarios
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Extended Abstract

Introduction

The vyield of agricultural products and their risks are highly conditional on
climate conditions. The forecasts of climate changes with the characteristic of
decreasing rainfall, increasing temperature and increasing the occurrence of
extreme climate phenomena in the future over the globe and for the Middle East
predict worsening climate conditions for growing agricultural products. Thus,
investigating how these changes will affect yields of different crops and their
risks of production is of interest to producers and agricultural policy makers.
This study tries to investigate consequences of the changes in two important
climate parameters on yield and risk of dry-land wheat production in Mashhad
city.

Materials and Method

In this study, annual time series data on dry-land wheat yield and monthly
climate information over 1991 to 2017 in Mashhad were used to specify crop
yield conditional probability distribution functions, using Moment-based
regression models. Then, unconditional yield distribution was derived using the
weighted mixture of yield conditional probability distributions. In fact, the
unconditional yield distribution was used to calculate unconditional total yield
and unconditional total variance. Finally, simulation approach was used to
simulate the effects of changes in the climate parameters on the mean and
variance of yield distribution. To measure the effect of climate factors on the
total mean and total variance of yield, seven climate scenarios based on the
climate changes forecasts for the Middle East were implemented.

1 Respectively: PhD Candidate, Professor, Associate Professor, Associate Professor of Agricultural Economics,
University of Tehran.
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Results and discussion

The results reveal that the amount of rainfall at the stage of vegetative growth
and at germination stage, the total annual precipitation, and the numbers of days
that go below zero degree of Celsius in the sleep stage are important factors in
determining the yield and yield variance of dry-land wheat in Mashhad. As an
example, a 10 mm decrease in precipitation at the germination stage will
decrease the average yield by 14 kilograms, or by 4.37 percent. An increase of
the temperature by 3 degrees of Celsius at this stage has an equivalent effect on
reducing average yield. In contrast, a decrease in the numbers of days that go
below zero degree of Celsius by 10 in the sleep stage, will result in 66 kilograms
or 21 percent increase in the average yield. Furthermore, the simulation results
indicate that the mean of the yield of dry-land wheat will fluctuate between
+21.40% and -20.49% relative to the base line yield, given that the best or the
worst expected scenario of climate condition is prevailed. In addition, given the
upward trend of average annual temperature and downward trend of total
annual precipitation during the past 26 years in Mashhad, and according to IPCC
climate change prediction, an increase in the risk of production and a decrease
in the mean of the yield is expected in the future.

Suggestion

Based on the above mentioned results, developing an appropriate variety which
is dry resistance, or searching for an appropriate plant to be substituted for the
dry-land wheat in Mashhad is suggested as a way to face with climate change
challenges in this region.
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