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Figure 1- The geographic location of North Khorasan
province in Iran
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Precipitation Temperature

Climate Yield (kg ha'ty 1)

Station/City . (De Martenne Classification)
Mean (mm) Mean (C) Aridity Index Mean Standard Deviation
Bojnord 256.2 13.4 Semi- Arid 10.95 882.9 298.5
Shirvan 226.7 13.1 9.81 752.3 3315
Esfarayen 186.2 14.9 7.48 495.8 240.6
Mane Semelgan 287.1 159 Semi- Arid 11.08 884.7 281
Faruj 244.1 13 Semi- Arid 10.61 760.8 346.8
Jajarm 123.4 16.1 7.09 621.8 387.9
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Table 2- Result of T- Test analysis between monthly

total precipitation and effective precipitation in studied
stations

Station T value Station T value

Bojnord 9.62 Mane Semelgan 11.89

Shirvan 10.41 Faruj 10.63
Esfarayen 9.61 Jajarm 7.66
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Figure 2- Total precipitation and effective precipitation
changes in Bojnord station
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Figure 3- Monthly scale of aSPI index in studied stations
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Table3- Correlation between SPI, aSPI and wheat standardized yield in reference periods (Tigkas et al., 2019) in different
cities of North Khorasan province in period of 1383- 1397

Reference Period Bojnord Shirvan Faruj Jajarm Mane Semelgan Esfarayen
(Months) SPI aSPl SPI aSPl SPI aSPI SPI aSPI SPI aSPI SPI aSPI
Oct- Sep 0.43 0434 0351 036 0308 0311 0423 0.444 0.399 0.414 0.436 0.438

Oct- Jun 0.404 0.409 0.416 0422 0408 0.414 0.544* 0.545* 0.39 0.403 0.452 0.454
Nov- Jun 0.429 0.432 0437 0441 0407 0476  0.498 0.5 0.347 0.355 0.455 0.456
Nov- May 0.543* 0.548* 0365 0.368 0.347 0.303  0.497 0.499 0.312 0.323 0.427 0.428
Oct- Mar 0.54 0547 0287 028 0225 0.217  0.156 0.15 0.307 0.342 0.133 0.142
Nov- Apr 0.563 0566 0397 0399 0.348 0301 0.156 0.409 0.36 0.377 0.367 0.366
Dec- may 0.498 0.51 033 033 0305 0307 0483 0.478 0.291 0.3 0.47 0.475
Jan- jun 0.322 0314 0428 0494 0459 0499 0522 0.524* 0.245 0.239 0.511 0.515*
Nov- Mar 0.59* 0595 0275 0267 0274 0.262 0.258 0.251 0.249 0.274 0.142 0.152
Nov- Feb 0.485 0.493 017 0156 0.054 0.037 0.23 0.226 0.335 0.35 0.079 0.088
Nov- Jan 0.595 0603 0255 0.248 0249 0251 0.134 0.13 0.525*  0.528* 0.244 0.248
Dec- Feb 0.399 0.4 0.056 0.039 0.081 0.059 0.181 0.179 0.323 0.345 0.035 0.043
Jan- Mar 0.475 0.487 0.296 0.29 0.24  0.227 0.42 0.419 0.084 0.096 0.112 0.12
Feb- Apr 0.354 0373 0372 0367 0.065 0.108 0.482 0.481 0.163 0.157 0.443 0.441
Mar- May 0.441 0459 0315 0323 0345 0342 0.464 0.463 0.208 0.183 0.649**  0.651**
Apr-Jun 0.092 0.091 0463 0469 0473 0.484 0.49 0.492 -0.197  -0.211  0.643**  0.648**

PRPRPRPRPRPRPPRPOOOOWWRIOOOON®OER

Nov 0.275 0268 0358 035 0365 0.361 0.439 0.439 0.232 0.234 0.347 0.348
Dec 0.124 0.125 012 0117 0119 0119 -0.57* -0.57*  0.543*  0.541* 0.205 0.205
Jan 0.432 0434 0411 0415 0369 0369  0.268 0.268 0.256 0.254 0.206 0.208
Feb 0.012 0.015 0.053 0.041 0.114 0125 0.192 0.194 -0.048  -0.045 -0.198 -0.195
Mar 0.543* 0.547* 0381 0381 038 0.391 0.304 0.303 0.064 0.079 0.37 0.377
Apr 0.122 0125 0395 0401 0373 0402 0.381 0.383 -0.14 -0.157 0.5* 0.506*
May -0.162 -0.16 -0.26 -0.26 0229 0.228 0.204 0.203 -0.322 -0.325 0.134 0.133
Jun -0.006  -0.012 0214 0218 0.398 0.401  0.063 0.063 0.181 0.181 0.294 0.293

*and ** significant in probability levels of 5% and 1 % respectively
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Figure 4- Index changes (left axis) in reference periods with higher correlation and corresponding wheat
standardized yield (right axis) in studied stations
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Abstract

In this study, a modified version of standard precipitation index (SPI), namely Agriculture- SPI, or aSPI was used to
assese the impacts of drought on rainifed wheat yield in North Khorasan province, northeast of Iran. In the aSPI
index, the effective rainfall is used instead of precipitation. The USDA- SCS, method was used for effective rainfall
calculation. Both indices were worked out, using 30- years (1989- 2018) monthly rainfall and temperature data.
Rainfed wheat yield data for the period of 2004 to 2018 were also retrived from local oranizations and standardized
for comparisons in different SPI time windows of 1, 3, 4, 5, 6, 7, 8, 9 and 12 months. The obtained annual yields
were correlated with SPI and aSPI values in selected timescales. The results showed that in Bojnord station, the
rainfall druring November- May period, in Shirvan, Faruj and Esfarayen stations April- June, in Maneh- Semelgan
station, November- December period and in Jajarm station, October- June period rainfall, are the most signifcant
variables affteting the rainfed wheat according to drought indices used in study region.
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