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Table 1- The results of trending the amount and frequency of annual and seasonal precipitation events
Q-Value Q-Value

Time Scale Station (mm.year) Z-Value (day.year) Z-Value
Sanandaj -3.83 -1.82* 0.54 1.93*
Annual Bijar -2.86 -1.68% -0.33 -0.93
Qorve -2.86 -1.78% 0.63 1.75*
Saqez -4.55 -1.82% -0.1 -0.39
Sanandaj -1.67 -1.75% 0.38 1.75*
Spring Bijar -1.81 -1.75% -0.32 -1.75*
Qorve -1.74 -1.68* 0.32 1.7
Saqez -1.67 -1.78* 0 -0.20
Sanandaj 0 0.52 0.1 1.98*
Summer Bijar -0.01 -0.07 0 0.07
Qorve -0.13 -1.72* 0.08 1.15
Saqez -0.36 -1.66% 0 0.54
Sanandaj 1.28 1.11 0.28 1.47
Bijar 0.83 0.82 0.28 1.70*
Autumn Qorve 0.64 0.68 0.26 1.66*
Saqez 0.64 0.36 0.25 1.79*
Sanandaj -2.58 -2.60* -0.2 -1.90*
Winter Bijar -1.15 -1.68* -0.27 -1.93*
Qorve -1.77 -1.96** -0.07 -0.63
Saqez -2.98 -2.39** -0.21 -1.79*

el s g a0 A% 5 A0 A0 liabsl e (8 Cud 5 dy e g e o
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Table 2- Change of annual and seasonal rainfall in terms of percentage of the average rainfall during the study period

Time Scale Station b be bi

Sanandaj -28.74* 18.83* -47.57
Annual Bijar -25.57* -10.67 -14.89
Qorve -25.27* 21.85* -47.12
Sagez -31.12* -2.93 -28.19
Sanandaj -40.37* 42.51* -82.87
Spring Bijar -46.94* -31.61* -15.33
Qorve -44.35* 35.34* -79.69
Sagez -71.86* 0 -71.86
Sanandaj 1 95.74** -94.74
Summer Bijar -1.54 0 -1.54
Qorve -38.82* 40.76 -79.58
Saqez -57.92* 0 -57.92

Sanandaj 30.05 37.89 -7.84

Autumn Bijar 24.61 34.05* -9.45
Qorve 19.11 34.67* -15.11
Sagez 11.27 32.61* -21.34
Sanandaj -52.61*** -17.87* -34.73

Winter Bijar -31.63* -23.83* -7.8
Qorve -45.3** -6.68 -38.62
Sagez -49.69** -19.27* -30.42
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Figure 2- Changes in annual rainfall and the share of the number and intensity of rainfall in these changes for each
station during the study period
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Figure 3- The relationship between the amount of

annual precipitation and total precipitation events

and precipitation events greater than 5 mm in the
studied stations

ol g o)L ke o (Sen JS0 cpl o
oas 0ols ialed 35 59, )0 e e iy 5l 55,50 sl )b
oLt olss o5 ams e i IS5 o) (RP=0.76) e

$29LeS (uliilgh & 5

Vol. 12, No. 1, Spring & Summer 2024, pp. 75-86

VO-AS. o0 NFY liwsli g kg o oylos Y ol



AV DOI: 10.22125/agmj.2023.398723.1151

31l ooldl slas! 5.0 09,8 o] jo (giml ol
YU oad b aYle (o,b sleolas olaws 5 laie S0 8,k
Sad bl il ppe 500 Ojle 4 el ooldl 5Ll
Jad 5o o 5p5leS ol 5l u-*-“l* R
sl alS (s lal 51 s o stan s5b 4 et 5 ol
Loslogiyl e 5 olass (g2 950 Jlo Yo b )0
Sad bl ol olaws blas 1o g canl onds 05 YU oo
oeplS 4 e Julge ed G ewl adl oliél o5

L mlo cpl anlie adls Gals o] g0 cpl jo iy
aYlo oL lade o aaS WS e cob Y 5 ) Joum gl
asly ol asils LaalS wig) 09,8 9 paiiw oSl g0 0
ol e el ol eSS Cal Lol iyl slass
ol e SN olle 4 el aals auliEl leolKi|
395 5% soishee gy 5l yieS DAl b 51 e ol
el e oo (LS Y Jguz mmls gy ool aile ol
s ol sl ooldl Blast Ll g Hlen Jhad jo ol
olaws aulidl 5l pzgs BB jisw a5 ws o 51 S
Shls 09,8 5 paw ol 93 50 (gl e sloSL
@ljgwu)odwlow}:ﬁgﬁ@j;@s@u
Slyp oy ol sl SIS0 las Wil o oS

393 5% Frohae g 3l S @ol b (had g ai¥le o iyl Slalyd g lade (b, i Y Jeua
Table 4- The results of trending the amount and frequency of annual and seasonal rainfall with an intensity less than five

mm/day
Time Scale Station (an;\;;Lur?l) Z-Value ( d(ai;\)//igfl) Z-Value

Sanandaj -0.24 -0.5 0.6 2.45**

Bijar -0.11 -0.68 -0.14 -0.77
Annual Qorve -0.25 -0.79 0.8 2.45%

Saqez -0.02 0 0.11 0.59

Sanandaj -0.04 -0.11 0.25 1.82*

Spring Bijar 0.04 0.21 0.06 0.48
Qorve 0.09 0.36 0.25 1.66*

Saqez -0.03 -0.11 0.08 0.77

Sanandaj 0 0.65 0.13 1.94*

Summer Bijar 0.07 1.07 0 0.11
Qorve -0.01 -0.55 0.09 1.68*

Saqez 0.01 0.34 0 0.51

Sanandaj 0.05 0.25 0.13 0.93

Autumn Bijar 0.06 0.29 0.04 0.32
Qorve 0 0 0.25 1.74*

Saqez 0.1 0.32 0 0.11

Sanandaj -0.035 -1.68* 0 -0.29
Winter Bijar -0.15 -0.82 -0.22 -1.67*

Qorve -0.35 -1.68% 0.13 1.09

Saqez -0.08 -0.32 0 -0.04
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Table 4- The results of trending the amount and frequency of annual and seasonal rainfall with an intensity greater than

five mm/day
Time Scale Station (an;\)//zLuﬁl) Z-Value ( d(agy;\)//gg:fl) Z-Value
Sanandaj -3.14 -1.78* -0.29 -2.37*%*
Bijar -2.78 -1.71* -0.22 -1.65*
Annual Qorve -1.02 -0.86 -0.19 22,25
Saqez -2.91 -0.96 -0.2 -1.84*
Sanandaj -0.27 -0.29 0 -0.25
Spring Bijar -1.66 -1.89* -0.08 -1.3
Qorve -0.36 -0.54 -0.04 -0.7
Saqez -1.57 -1.68* -0.13 -1.8*
Sanandaj 0 -1.74* 0 -1.73
Bijar 0 -0.3 0 -0.33
Summer Qorve 0 -0.77 0 -0.18
Saqez 0 1.03 0 -0.99
Sanandaj 0 0 0 -0.16
Autumn Bijar 0.77 0.75 0 0.32
Qorve 0.4 0.46 0 -0.56
Saqez 1.64 0.93 0.04 0.5
Sanandaj -2.7 -2.68*** -0.2 -3.43**
Winter Bijar -151 -2.23** -2.23 -2.48**
Qorve -1.41 -1.66* -1.66 -2.29**
Saqez -2.32 -1.94* -1.94 -2.81%**
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Figure 4- SPI index and its trend line in the studied stations
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Investigating the changes in the frequency of low-intensity rainfalls and its
relationship with the trend of rainfall and Standardized Precipitation Index in
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Abstract

Changes in the intensity and frequency of rainfall in agricultural areas are one of the important consequences of climate
change. An increase in low-intensity rainfalls (less than five mm/day) cannot play an effective role in providing the
water requirement of rainfed agriculture and may lead to mistakes in planning for these areas. The main purpose of
this study is to investigate the changes in the trend in the frequency of low-intensity rainfalls and its relationship with
the trend of rainfall and Standardized Precipitation Index (SPI) in Kurdistan province, one of the important rainfed
agricultural regions in Iran. For this purpose, the daily rainfall data of 30 years of four synoptic stations - Sanandaj,
Bijar, Qorve, and Saqez were applied. After the homogeneity and trend test, the trend of seasonal and annual rainfall
and drought parameters were calculated. Then, the rainfall data were separated into two groups with an intensity of
less and more than 5 mm/day, and the frequency trend of each group was calculated. The results showed the decreasing
and increasing trend of rainfall and drought, respectively, for all stations. The decrease in the intensity of rainfall has
played a major role in the downward trend of rainfall. However, the decreasing trend of moderate to heavy rainfalls
was observed in spring and winter, which is very important for rainfed agriculture. In addition, the frequency of low-
intensity of rainfall has increased in Sanandaj and Qorveh stations. The intensity of drought in both stations was also
higher than in others. In other words, the intensity of drought has a direct relationship with increasing the low-intensity
rainfall frequency. These results show the importance of a more detailed investigation of rainfall parameters in the
efficient planning of rainfed agriculture.

Keywords: Rainfall Trend, Rainfall Intensity, Kurdistan Province
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