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Figure 1- The location of the study area
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Table 1- Different categories of drought severity based
on the SPEI index (Vicente-Serrano et al., 2010)
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Figure 3- Long-term changes of SPEI drought index in cities of Kerman province during 1991-2018
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Table 2- Variables affecting Wheat (ton) production in different cities of Kerman province from 1991 to-2018

F RMSE R?

Optimal model City

9.6 178

0.46  20095.9(SPEI)-42218.4(SSHN)+390542.9 Jiroft

18 166  0.64 -32667.03(SSHN)-18806.6(WS)+406947 Kahnuj

16 360 0.42 36824(SPEI)+38490.9 Baft
20.6 435 0.47 -5270.3(T mean) +131607.9 Bam
19.3 806 0.49 218.05(RH)-5703.3 Rafsanjan
16.5 709 0.61 7477.3(SPEI)-14844.5(WS)+54489.3 Sirjan
175 213 0.44 2632.9(SPEI)+5005.1 Shahrbabak
70.5 16 0.95 -194.2(T mean) +4245.9 Anar

79 490 0.39  -56603.2(WS)-88617.2(SSHN)+114835.3  Kerman

OYV- V) (Gboj 03b (b oy bl ilisio slo b sied 53 ((F) 92 W98 2 5135 53l (o o -V Jgur
Table 3-Variables affecting Barley (ton) production in different cities of Kerman province during 1991-2018

F RMSE R? Optimal model City
135 590 0.55 8466.1(SPEI)-15410.9(SSHN)+ 139086.9 Jiroft
6.6 718 0.40 3906.2(SPEI)-4598.4(WS)+2358 Kahnuj
8.1 500 0.27 3649.3(SPEI)+10420.3 Baft
6.1 970 0.40 -345.5(SPEI)-1593.6(SSHN)+15982.3 Bam
10 210 0.61 35.9(RH)-0.42(ET)+460.9(SPEI)+621.4 Rafsanjan
9.4 264 0.30 31.6(Rain)+2642.8 Sirjan
28.1 7 0.90 -53.19(T mean) +1192 Anar

(Y= aY) Sy ojl (b ploys law! caliso by (yliw joeil 10 () (o) o Sl gi 1 HIS 13U (G piio —F Jgur
Table 4- Variables affecting Potato (ton) production in different cities of Kerman province during 1991-2018

F RMSE R? Optimal model City
5.9 484 0.20 -216.3(Rain)+126609.3 Jiroft
19.2 215 0.75 -11761.2(SPEI)+73318.9(SSHN)-25465.1(WS)-546422.8 Kahnuj
12.7 400 0.57 -33.3(Rain)+7197.6(SPEI)+14192.8 Baft
8.6 736 0.50 -180.9(Tmin)+762.8(SPEI)-1798.4 Shahrbabak

OFYe= V) GloyS sl (o) by wdlgi p (owlidlsn Glb i 9 (JLuSis il lBuin Ggaw )55 o gl -0 Jgu
Table 5- Variables affecting Onion (ton) production in different cities of Kerman province during 1991-2018

F RMSE R? Optimal model City
27.4 360 0.54 Y =69.9(ET) - 151119.8 Jiroft
5.3 290 0.23 Y = 1763.4(SPEI) + 2359.7 Baft
7 460 0.47 Y = -751.6(P0) + 621408 Sirjan
10.3 596 0.39 Y =-592.6(SPEI) + 872.5 Shahrbabak
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alfalfa Table 6- Variables affecting Alfalfa (ton) production in different cities of Kerman province during 1991-2018

F RMSE R? Optimal model City
9.964 600 0.312 448.04(Td)-28466.9 Kahnuj
5.273 937 0.193 1066.6(WS) -315.6 Zarand
55.685 5 0.982 10.25(T min)-102.5(T mean) +2364.4 Sirjan
19.08 242 0.43 -721.02(ET)+2182 Shahrbabak
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Table 7- Variables affecting Millet (ton) production in different cities of Kerman province during 1991-2018

F RMSE R?

Optimal model City

8.722 74 0.326

Y = 138.2(SPEI)+72.14 Jiroft

OFY+=aY) Sloj 03b (b a8 ! clisio Ll s 30 (o) A28 alg o IS 150 (gl o —A Jgu
Table 8- Variables affecting Sesame (ton) production in different cities of Kerman province during 1991-2018

F RMSE R? Optimal model City
7.144 245 0.296 Y =1.27(Rain)+131.3 Jiroft
29.5 93 0.847 Y = -2566.3(SSHN)+7.8(ET)-919.7(WS)+1738.3 Kahnuj
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Abstract

In this research, multiple regression models were used to evaluate the effect of meteorological drought i and climatic
variables selected crop yield in Kerman province using the Standardised Precipitation-Evapotranspiration Index
(SPEI). The mean annual maximum and minimum air temperature, wind speed, relative humidity, total monthly
precipitation, evapotranspiration, dew point temperature, air pressure, sunshine hours, and SPEI index, were collected/
calculated. Then these values were correlayed to selected crops yield by using during 1991-2018 period. SPEI values
indicated that all study stations have experienced drought in the recent two decades and as a result the yield of crops
across the study area has been significanetly affexted.The average coefficient of determination (R?) values in the best
fitted regression models was observed for wheat with values of 0.39 and 0.95 (in Kerman and Anar station), for barley
0.27-0.9 (Baft and Anar), for potato 0.2- 0.75 (Jiroft and Kahnuj), for onion 0.23-0.54 (Baft and Jiroft) and alfalfa
0.31-0.98 (Kohnuj and Sirjan) were obtained. The results of this study can be used in suggesting new cropping patterns
in coming decades for coping with drought and water scarcity in this province.
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