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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
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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

Source: Research findings Geiod sloaidl saie
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Table (3) Results of estimating mean model and variance model of yield using Moment-
based approach

A9 padito
b yly (b ps y S il ylg (59K Dependen
. oSl 6% S ydos (rb o ) 1(nlo 59X | variabl
) Conl ] ) Mean model: Ln(Yield) o
Variance model: Ln(variance of yield) dependent
variable
0/4161** 0/0728** RFs2
-0/1770* 0.0434%* RFj
0/0908** -0/0194%* DTZwin

ol 5 (Sad 353 slacyge;] (gl 0o (pens 4By YT o (Chi-square) g0 -5 sl Lol (p-value) Jlaxs! polis
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Table (3) Results of estimating mean model and variance model of yield using Moment-
based approach
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ollg (ol o ) 1 il 513 (598 55k s i 15 sl 551 [\’/;F:f;ge”
S 5o Mean model: Ln(Yield) Sl oo
Variance model: Ln(variance of yield) ndependent
variable
0/1067** 0/0137%* Ryp
2/2206** 6/1982** CONSTANT
-0/6228** - AR(3)
0/9996** - MA(4)
0/653 0/863 R?
0/867 0/509 FEJVBA;g')E

(GBasos sl aibly ipie) woyo Ve g s Jloiol pdans b (g)ls e o 5 4y g
** * 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 yieldss mean, total variance and coefficient of variation for
Mixture Distribution Function after performing scenarios
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St TS s Wiyl
i e JS . S5 oo
Sl e § by et .
— b . brh e
&3P & P99 led) L) s
5 5 - 0 PP o W 5 L
oS5 | PP s e o
- . (LS Description scenario
Coefficient (s (s )
of variation L 2 Unconditional
. Unconditional " h
of mixture Unconditional total yield
L total standard -
distribution deviation total variance (kg/ha)
function (kg/ha)?
(kg/ha)
0/3970 127/17 16171/04 320/33 b el
Baseline
4o VRl h Gk ggeme e (oo Ve G208
VIO S225) A g A sl ole slos (Sl gl L Jgl
0/3991 122/51 15000/43 306/97 (&5 Wlgz al>ye 55 Sk Jale 51 9=l 090
10 mm decrease in total precipitation or 3°C First or
increase in average temperature of months 8 and 9 second
(1.5 units decrease of rainfall factor in the
germination stage)
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Table (4) Calculation of y

aan, 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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