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Table 1- Meteorological specifications of Bojnourd station
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Table 2- Classification of drought and wet season severity based on PN index
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Table 3- Grading of SPI index
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Grade of drought or wetness Index value
o> Jlses ~
Extremely drought SPI = -2
el 2< spI <15
Severely drought
Boste LSS <sp <
Moderately drought -15% SPI =-1
e < <
Normal IS SPIS L
Loy oy < ey <
Moderately wet 1 =8Pl =15
o < <
Severely wet 15 SPI=S 2
> Jlo s
i 2< sPI

Extremely wet

1. Standardized Precipitation Index
2. Mckee
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Table 4- Classification of ZSI drought index

(Z-Score)ZS| sl Cndg
ZS| index Status
0.25 to- 0.25 T
Near normal
-0.25 0 -0.52 bogie Jlsis
Moderately drought
-0.52t0 -0.84 s Jlses
Severely drought
-0.84t0-1.28 Wbl JLSas

Extremely drought

Hoy 3 St G Sl kel =D Jgax
Table 5- Classification of drought and wet intensity

Zo yoi Cob o 0,90 Zo yoi SLiS 0,90

Z score Wet period Z score Dry period

15<z S s 15<Z s S

Severely wet Severely dry

0.5<<15 ste s 0.5<7<-15 ghe i
Moderately wet Moderately dry

.<Z<05 w5 ook -0.5<Z<. gt (S5

Near normal wet Near normal

u’Jl.e}.s ‘_,’JLMS.MQ > ol Gadss Lg)LJ 0,90 y 45 REX P uLw
5 Sl 00l - VIVE ol 4 VTA0-97 Lo o JlSes

1. Z-score Index
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Table 6- Numerical values of SPI1, ZSI and PN indices from 2005 to 2019 in Bojnourd station

SPI PN ZSlI
JL“ )‘m ‘5-" :,, . ".l |m ‘s" :,, . ..'! )'m L5" ;,, . ..'!
Year Value Drought \;alue Drought Value Drought

Classification Classification Classification

1384-85 0.61 end JSs 11537 Jbes 051 ed JlSes
Near normal Normal Near normal

1385-86 0.9 hend Jlsis 124.75 Jus 0.82 R G
Near normal Normal Near normal

1386-87 0.4 iend Jlsis 108.86 Jus 0.29 R G
Near normal Normal Near normal

1387-88 0.42 hend Jlsis 100.61 Jus 0.32 shend (LS
Near normal Normal Near normal

1388-89 0.89 hend Jlsis 124.38 Jues 081 shend (LS
Near normal Normal Near normal

1389-90 -0.35 send JlSss 87.64 Jees -0.41 I
Near normal Normal Near normal

1390-91 0.29 siend LS 105.71 Jees 0.19 cend LS
Near normal Normal Near normal

1391-92 -0.46 hend S 84.9 Jbes 05 ced JlSas
Near normal Normal Near normal
1392-93 13 Lgie LS 65.21 Ly Jlszs 115 bgin (5

Moderately dry Moderate drought Moderately dry

1393-04 0.45 shend LS 11049 Jus 035 R G
Near normal Normal Near normal

1394-95 -0.56 siend S 82.25 Jus -0.59 S G
Near normal Normal Near normal

1395-96 174 s Jlsos 56.2 bogie Jlsis 145 byt Sus

Severely dry Moderate drought Moderately dry

1396-97 -0.52 shend S 83.32 Jus -0.55 siend S
Near normal Normal Near normal
1397-98 227 b s 175.7 Jees 251 2 Jhos

Extremely wet Normal Extremely wet

1398-99 -1.28 Logs JLsss 65.63 Loy Jlsis -1.14 bgin (S

Moderately dry Moderate drought Moderately dry

1. Near normal
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Figure 1- SPI index changes with time scales of 1, 4, 6 and 12 months for Bojnourd station
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Table 7- Standardized precipitation index less than zero and continuity of dry periods during 2005-2019

Pl oy b SCiS (gloo,yg0 989 o)

The time of occurrence of dry periods olo &y ‘°9“f\s GRS gis gleeygo ol { 2eS < SPI Sl ol
with the most continuity Maximum ] ;
- Number of dry Time scale
s . N } continuity to the . SPI<0
wils 4y oy o) moon periods (month)
End time Start time
139711 1394 11 26 14 97 el
Two months
13971 1394111 26 10 85 aele ¥
Four months
1397/2 139511 27 7 84 ket
Six months
1397/8 1395/2 32 5 83 ekt
Nine months
L
1397/8 1395/1 33 5 78 el VY

Twelve months
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Table 8- Number, continuation, time of occurrence and termination of very severe dry periods in Bojnourd station

&Ll 095 Jab 33 SPI ¢y 5 ik s b (S5 a0

The most negative SPI during
the statistical period

Exteremly dry periods

&89 oo sl
Hlade Time of occurrence awils b Eg i olo) pglus CASY
Number : - . Ti |
Value olo J End time Starttime  Continuity Ime scale
Month Year (month)
1386/8 1386/3 6
1 1 1392
393 392/6 8 ol 2
-2.28 12 1392 5 1397/1 1394/11 26 Two months
1397/6 1397/4 3
1398/10 1398/5 7
1388/6 1388/5 2
anle 4
1390/4 1389/8 8
211 8 1396 4 Four months
1393/3 139111 16
1397/1 1394/11 26
1393/6 1391/12 19 ol 6
-2.43 12 1392 2 .
13972 1395/1 26 Six months
139377 139112 20 wle 9
-2.38 12 1392 2 .
1397/7 13952 32 Nine months
1393110 1391/11 25 ol 12
-1.98 7 1396 2 Twelve months

1397/9 139511 34
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Abstract

Drought is a slow-onset and creeping phenomenon that imposes many irreparable natural hazards
and affects all climates. One of the important climatic consequences for agriculture is consecutive
droughts that occur every few years and reduce the production yield, in particular under rainfed
farming conditions. Therefore, this study was conducted to monitor droughts and the impact of
agricultural drought on the strategic wheat crop under rainfed and irrigated cultivation conditions in
the Bojnourd region. In this regard, to calculate the standardized drought indices i.e. Standardized
Precipitation Index (SPI), Percent of Normal Index (PN), and Z-score Index (ZSl), rainfall statistics,
and information of Bojnourd meteorological station during the period 2005 to 2019 were used.
Likewise, to relate droughts to agricultural products, statistics and information on the area under
cultivation, production, and yield of rainfed and irrigated wheat were used during the statistical
period of 1983 to 2019. The results of pearson correlation between drought indices and area under
cultivation, production, and crop yield of rainfed and irrigated wheat indicated that the lowest (r =
0.23) and the highest (r = 0.73) correlation levels belonged to the ZSlI index with irrigated yield and
rainfed production with the PN index, respectively. Temporal changes in the area under cultivation
of irrigated and rainfed wheat in Bojnourd region showed that the area under irrigated wheat crop
cultivation decreased sharply over time (a negative slope for the trend line of the equation), which is
mainly due to the decline in precipitations and droughts in the region causing irreparable damage to
farmers. The results of variations in the SPI index on the harvest level from rainfed and irrigated
fields indicated that the harvest level from rainfed and irrigated fields increased during the wet year
while it decreased during droughts. However for irrigated cultivation, the reduction of irrigated crop
yield was less severe over drought years probably due to the use of other methods of water supply
for cultivation, including drilling illegal wells and deepening agricultural wells.

Keywords: Agricultural drought, Rainfed and irrigated cultivation, SPI Index, Wheat yield



