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Fig. 3 The trend SPI index in Shiraz station during the years 1970-2016: a) 1 month, b) 3-months, c) 6-
months, d) 12-months, and e) 24 months
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Fig. 4 The amount of changes in the average minimum monthly and annual temperature in the next period
(1399-1445) compared to the basic period(1349-1395)
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Fig. 5 The amount of changes in the average maxim monthly and annual temperature in the next
period (1399-1445) compared to the basic period(1349-1395)
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Fig 5. The average monthly and annual temperature changes in the next period (1399-1445) compared to
the basic period(1349-1395)
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Fig. 7 Percentage of changes in average monthly and annual rainfall in the next period (1399-1445)
compared to the basic period (1970-2016)
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Table 3 Chi-square test results for probability distribution of rainfall data a and minimum temperature and maximum
temperature observed and produced by LARS-WG

5 oddodalive iSlas sles slaosls

0dbadgs g oaslin u’qu)b sosls

g oddodnlice J8la> slos slaosls

PRWRWIN] PRWRWIN] ol

P-value Sl 5 lade P-value oSl I8 lade P-value oSl 65 laie
0.7608 0.189 0.9989 0.106 0.9125 0.158 Jan
0.7833 0.185 0.9989 0.106 0.9125 0.158 Feb
0.7378 0.193 0.9989 0.106 0.9989 0.106 Mar
0.9685 0.139 1 0.053 0.9989 0.106 Apr
0.4381 0.245 0.9991 0.105 1 0.053 May
0.9271 0.154 0.9989 0.106 0.9989 0.106 Jun
0.985 0.129 0.9991 0.105 0.9989 0.106 Jul
0.9432 0.149 0.9989 0.106 0.9991 0.105 Aug
1 0.059 0.9989 0.106 0.9989 0.106 Sep
0.9685 0.139 0.9989 0.106 1 0.053 Oct
1 0.056 0.9989 0.106 0.9989 0.106 Nov
0.643 0.209 0.9989 0.106 0.9989 0.106 Dec

LARS-WG Lug saiads g sadosnlin alale Fai)l slasols (Kle polie duglie -F Jgux

Table 4 Comparison of average monthly rainfall data observed and generated by LARS-WG

P-value t oye;! ook eadglwands glaools Sl Uik eadosalice slaosls il olo
0.101 1.665 37.55 47.28 Jan
0.493 0.69 38.39 41.75 Feb
0.696  -0.393 62.59 59.95 Mar
0.537 -0.621 53.84 49.15 Apr
0.237 1.194 49.01 57 May
0.931 0.087 50.75 51.38 Jun
0.803  -0.251 69.62 67.55 Jul
0.524  0.641 61.19 66.1 Aug
0.405 -0.839 72.91 66.85 Sep
0.845  -0.197 63.65 61.92 Oct
0.864 -0.172 65.1 63.62 Nov
0.797  0.259 39.92 41.38 Dec
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Table 6 Comparison of mean values of maximum
monthly temperature data observed and generated
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Table 5 Comparison of mean values of minimum
monthly temperature data observed and
generated by LARS-WG
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—ooly . Kils OeSls
P- : s ooty
value o oabisilvdnd  oadouslie -
0.103 1.659 6.99 7.71 Jan
0.368 0.907 8.45 8.85 Feb
0.091 1.717 11.27 12.17 Mar
0.228 1.219 18.82 18.27 Apr
0.918 0.104 21.39 21.35 May
0.827 0.219 24.76 24.84 Jun
0.471 0.726 25.09 25.36 Jul
0.62 0.498 25.63 25.83 Aug
0.826 0.221 23.33 23.42 Sep
0.45 0.761 19.13 19.45 Oct
0.944 0.07 14.28 14.31 Nov
0.421 0.811 9.95 10.29 Dec
S 25 azis - F

JLe) oo nl o8l (giluancs jolaieas Ghagh cnl yo
JoSis asls b @l OTAV-1FEY clo
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SYA0) Al 8 (s0,50 SO jo 5l o] L8]
LARS-WG s bl Jos sl 59959 lgreas 9 (VYFA
1 el Lo el g (gl o oolizd
L HADCM3 oo slaools 5l ol ] adg>
5 AY 59 L 90 o WG-LARS  Juwe 5l oolazn!
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2 Jde S84y 429 L s LARS-WG Joe 65 54
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5,5 n et
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[CET

Pvalue £ ogegl sosls sosls o

Golwdd  Dodaliv
oo 8

0.49 0.695 -4.13 -3.9 Jan
0.225 1.227 -3.79 -3.4 Feb
0.525 0.64 -0.38 -0.22 Mar
0.844 -0.198 4.5 4.45 Apr
0.306 -1.033 7.9 7.69 May
0.091 1.718 11.19 11.44 Jun
0.644 0.464 14.24 14.32 Jul
0.725 0.354 14.55 14.61 Aug
0.436 0.784 10.74 10.92 Sep
0.805 -0.248 6.57 6.52 Oct
0.664 -0.437 2.18 2.09 Nov
0.857 -0.181 -1.31 -1.37 Dec
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Abstract

In this study, in order to simulate the current climate (1970-2016) for calculating the drought index in Fars
Province, the data used include daily rainfall, minimum temperature, maximum temperature, and sunny
hours at Shiraz station in a period of 46 years (1970-2016) as the entry for the LARS-WG statistical
model. To simulate the climatic parameters at the Shiraz station basin, the data of HADCM3 model were
subscaled using WG-LARS model under two scenarios A, and A;B. The results showed that the average
annual rainfall will increase under A, scenario by about 1.5% and under A;B scenario by about 5.5.
Moreover, sunshine hours in the study period will be reduced under both scenarios. With high
precision, the model could simulate maximum temperature, minimum temperature, and radiation
parameters, but more error in simulating was presented in the precipitation parameter than other
parameters. The highest increase, with about 80%, was due in September under scenario Az, which
occurred in the upcoming period of the study period. Based on the SPI drought index, the most severe
droughts occurred in 2008 in Shiraz station showing an index value of -2.89. Moreover, SPI shows that the
most precipitation was recorded in 1995 with an index value of 1.91.

Keywords: Atmospheric General Circulation Model; Downscaling; LARS-WG Model; SPI;
Shiraz.
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