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Figure 1- Geographical location of Qom province, and
reanalysis grid points data (right picture); trend in
wheat production (left picture)
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Figure 2- Significance of Mann-Kendal test’s statistic at various confidence levels in 30 grid points describing drought
trend during recent 117 years for all time scales

FLaKis aig) Conidg b yre Judoxd 5 loools aSuds 1 alai Yo )0 cilisin (lorabl Z ghaus (olusl yy JIniS ¢y 050 (g ylolizo =¥ S
o) s wldn dod o ALds JLw WY o

Journal of Agricultural Meteorology

$29LeS (uliilgh & 5

Vol. 10, No. 1, Spring & Summer 2022, pp. 86-98

A?—%/\ s 6‘?’\ QLHNU 9 )LQ_) x‘ o)Lo..:b s\‘ JJ’



ay DOI: 10.22125/agmj.2022.288164.1116

a3 (5990 (S

sloosls 5l sael cews 4 PCL L Jgl Jole xie

o 2l 4 alize Sy sl wbide jo SPEl azls
500 Oile 4 aiS oo azgi |y il lg as o AT LAY
pxio 3o Judoob als bl asyo AY B AY ol
Srdazg YU sl cal al Ll ol Jele
5 6P S el ve>g 5l Lol bosls il g
Qg oo sl WlKip porwin S lagSl oIy adlais
bl sl iy S 5l e jglme blis jo olpis a5
o2l edes (Hui-Mean et al., 2018) wil aisls cyplie
i b g (Sl g) (oy8- Bl Sl s o e oSl
30 el e an ol ez Shasal (LSSl o) TS
Ly ;o 05290 slaools i)l oy 80 5l i g5
hole adlge gylol i 5l gy (nl b S o 4z g
Gub) cnl S5 bools Ol s o sl PCL L ol
b ,so pl (North et al.,, 1982 lawgs oals &il)l ol8
Sle 4 aiS e Ay 1) byl sy A5l i
O ) Bl o s Al s Slss by S0
S ;o .0l 3gzg ele pxie (pl o (adais Yo 5 VT
bla jo ol s &g,y Byre byusio ool jo &l s aig,
Mop SO ele e 2 gl (Lol adge Ll o

@ olad Ll SO 4 Jele o 050 o0 adg Ol
5 b ole o sla Swen) ¥ Lole sla b 5l ool cows
ol b bl ol pls sl o o (oo ;b asiis bolss
5 e blin s ol s oIA S b ol
L gy Jebod mizmen (285 510 0 G o8 S
Sl layse Sy Jls 0 MK g3l 51 solazul
)o) 4\.».]5| LgLQ).».’.He u,u)).vl.n e_:fa.Lal} )‘ w00 ral.?u‘
Sloy Gl (¥ XY) il s yilo jo (VXY br

YOS el PCL L gl ele it a0 bgsye
SPEI Lasls jl sl cavs 4 PCL Sl Jlgs &l s

1 Scores
2 Factor loadings

Journal of Agricultural Meteorology

hol adlgo Jolox o lis

S 4 038 oo i |y ol Jole Lol e Lo
JLsas asile lowsy Sloj 9 Sl (5 23yt bl
» e ol (Martins et al., 2012) oS oo 4y |,
Sleools a5l alass Y+ a4 gy e SPEI slaosls (g,
Py & Bygme i3z sl eslitul b al plsil Jlo il
cosls 5l sl ele Lol ailge Lol 5 PROMAX
Sy e b 4 Sl slbalde s sl Sl
Oz gy ol ol Ys o)l dalol o aias
Joaz ;0 el aalge Jdow bl .ol walgs ools muses
T IOV I P Y ~oWIng PR C N RN W 03,91 Y
Sl seite 33 st el SPEI asls loj ol
Ol doofig)laiie i @ g b aw slapgin ol
o odd 4y uibjly Glime g edd A Wil
ey amse ol |y blie e pite Loy
shole oo du  Gloj slapuliiio don 50 eslay Jgu
ol ogdioe gl el adlge Julog pulul jloline
6l yiie 5,05 ab PC3  PC2 PCL (o 5 4y yuitio duw
ioges alie lele Ll L alais 5l ¥e b F Ll
el 0l G 4 S5l jeS Loyl odg i aS 1>
3 2 aSedakaii ) (S Slpnss (bl oS (G ao)
(S (ole (sl icte (]

Table 2- Statistics of PCA conducted for SPEI in all
time scales

5 SPEI ool ol adlgo Judxi gulis —F Jouo
Sboy hlizeo sla ywlido

Eigen Explained Cumulative

SPEI PCs value  Variance (%) (%)
PC1 2511 83.699 83.699

1-month PC2 181 6.032 89.731
PC3 1.753 5.845 95.576

PC1 24.853 82.844 82.844
3-month PC2 1.977 6.589 89.433
PC3 1.803 6.011 95.444

PC1 24.928 83.093 83.093
6-month PC2 2.024 6.746 89.839
PC3 1678 5.594 95.433

PC1 24.921 83.071 83.071
9-month PC2 2.095 6.982 90.053
PC3 1.652 5.508 95.561

PC1 24.833 82.777 82.777
12-month  PC2 2.149 7.163 89.941
PC3 1.688 5.628 95.568
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Abstract

Frequent droughts and soil moisture anomalies, cause significant yield reductions both for irrigated and rainfed
crops. In the current study, attempts have been made to correlate regional production of irrigated winter wheat in
Qom province with drought conditions during 2006-2017, using a water balance index namely the Standardized
Precipitation Evapotranspiration Index (SPEI). Due to the lack of sufficient synoptic stations in the region, the
reanalysis data consisting 30 grid points covering the whole province were also used. Moreover, the multivariate
principal component analysis (PCA) was used to identify the spatio-temporal drought patterns. According to 117
years (1901-2017) reanalysis data, it was revealed that the dominant pattern of drought in the region explains more
than 80% of existing temporal variations in grid points. Furthermore, this pattern indicated that extrem droughts (of
all types including meteorological, agricultural, and hydrological) have occurred during recent two decades in the
region. Findings showed that the meteorological drought index (SPEI1-PC1) of March was strongly correlated (r
coefficient greater than 0.9) to final yield of wheat harvested three months later (June). Using the Jacknife approach,
all the multiple regression models were independently validated and the results confirmed the predictability of the
final yield amount.
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