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Figure 1-Location of synoptic stations in different climates of Iran and their monthly average precipitation.
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Table 1- Introduction of extreme precipitation indices.

Unit Description of the Index Symbols

Day The number of days in a month with precipitation greater than 10 mm. R10mm

Day  The number of days in a month with precipitation greater than 20 mm. R20mm

Day  The number of days in a month with precipitation greater than 25 mm. R25mm

mm Maximum daily precipitation. RX1day
Days with annual total precipitation exceeding the 95th percentile.

mm R95P
Days with annual total precipitation exceeding the 99th percentile.

mm R99P

mm Annual precipitation amount on wet days. PRCPTOT
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Figure 2- Heat map between observed and simulated extreme precipitation indices.
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Table 2- Relative bias (%) and mean differences between simulation-based and observation-based extreme indices during.

the baseline period.

Station R99P(mm) R95P(mm) RX1day(mm) ) R ) R ) PRCPTOT (mm)
MDs RB MDs RB MDs RB MDs RB MDs RB MDs RB MDs RB
Abadan -2.46 0.24 0.00 -0.75 -20.68 -0.46 20.47 0.00 0.46 0.27 0.49 0.12 20.08 -0.14
Ahvaz -2.85 0.14 0.00 0.19 -30.90 0.86 -10.05 0.00 -1.15 0.43 3.4 0.49 -68.78 035
Anzali -69.62 036 -0.05 0.04 -1.02 -0.91 -19.69 1.00 -0.55 0.02 0.75 -0.02 45.42 -0.03
Arak -19.72 0.24 -24.99 0.00 -6.69 0.17 -2.63 0.87 2,66 097 2.87 032 1131 0.04
Ardebil 21070 022 314 -0.50 -4.96 0.17 0.03 0.18 -0.53 0.44 -0.61 0.09 2428 0.09
Babolsar 4253 -0.02 0.00 036 0.70 0.01 7733 0.00 0.1 0.01 0.1 0.01 024 0.02
Bam -0.99 0.00 0.00 0.06 -4.09 -0.22 0.03 -0.50 0.18 117 -0.37 0.26 -12.45 0.24
Bandarabas 314 0.00 0.00 -0.45 2.81 0.06 21.93 0.00 0.13 0.05 0.47 0.09 -8.95 0.06
Bandarlenghe -19.46 0.00 0.03 -1.00 -4.96 0.12 39.83 -1.00 -0.08 0.04 0.03 -0.01 -4.34 0.04
Birjand 1.86 -0.72 455 -0.07 0.15 -0.01 0.00 0.00 -0.08 0.10 0.26 -0.06 2.86 -0.02
Bojnord -31.54 0.60 -6.21 1.03 277 -0.11 037 -0.93 -0.21 0.19 0.13 -0.02 -4.64 0.02
Boshehr -17.16 0.22 -10.51 0.25 235 -0.05 -2.63 0.00 239 -0.09 -2.55 -0.02 0.68 -0.04
Esfehan 29.42 0.29 -12.83 0.26 -12.68 0.23 0.00 0.00 0.16 -0.03 -0.05 0.00 -5.36 0.01
Gorgan 8.60 0.85 -12.58 -0.15 0.81 0.03 0.03 -0.50 0.42 -0.19 1.63 -0.19 50.91 -0.17
Hamedan -1.48 0.34 26.14 -0.01 -16.83 0.23 0.00 0.00 0.03 0.00 0.94 0.05 6.89 0.01
Tlam 0.73 0.00 0.00 -0.02 -1.97 -0.07 0.00 0.00 0.08 -0.06 -0.32 0.10 -8.27 0.08
Iranshahr 052 0.77 -9.95 -0.11 2,97 -0.14 -2.66 -1.00 2.26 0.44 2.02 -0.20 7.65 -0.11
Jask 30.41 0.00 0.00 -0.50 -6.15 0.14 0.00 0.00 -0.26 0.16 -0.55 0.16 -11.81 0.11
Karaj -56.36 0.04 46.83 -0.15 -15.85 0.56 1.39 0.00 5.61 0.07 0.42 -0.06 -7.01 0.03
Kashan 1.65 -0.35 151 -0.07 -0.06 0.00 0.00 0.00 0.08 -0.14 -0.18 0.05 3.43 0.03
Kerman -1.94 -0.30 2.93 0.08 -0/30 -0.01 0.03 -0.50 -0.08 0.12 -0.03 0.01 2,58 0.02
Kermanshah -20.05 1.29 -33.88 021 -1/90 -0.04 0.00 0.00 0.08 -0.02 -0.11 0.01 -12.23 0.03
Koramabad 5.69 -0.11 -3.69 0.06 -6.42 -0.13 0.00 0.00 0.24 0.04 -0.46 -0.03 142 0.00
Khoy 6.23 115 -15.26 -0.11 2,06 -0.07 0.00 0.00 0.00 0.00 116 0.16 10.11 -0.04
Kish 20.77 0.00 -7.49 0.58 2.70 -0.06 0.00 0.00 0.61 0.25 0.58 0.13 11.11 -0.08
Mashhad 2411 0.00 -7.66 0.67 12.80 0.44 0.00 0.00 034 0.14 2,95 0.64  -100.71 0.68
Gazvin 2127 -0.37 5.41 -0.30 118 0.04 0.00 0.00 0.03 -0.01 0.89 -0.09 751 -0.02
Gom -11.10 115 -7.87 0.50 2,08 -0.10 0.00 0.00 -0.19 0.33 0.05 -0.02 -5.45 0.04
Ramsar -86.61 093 -109.10 0.19 -11.77 -0.07 0.00 0.00 -0.05 0.00 1.26 004 3277 0.03
Rasht 28.91 0.26 25.81 -0.09 3.20 0.04 0.00 0.00 113 -0.05 239 -0.06 60.66 -0.05
Sabzevar -1.73 -0.49 6.83 0.05 -4.97 -0.18 0.00 0.00 -0.32 031 -0.13 0.02 -12.75 0.07
Saghez 43.69 -0.84 31.24 -0.40 1.03 0.03 -0.03 1.00 0.76 0.17 0.71 -0.05 28.02 -0.06
Sanandaj 8.70 0.16 3.28 -0.09 -0.81 -0.02 0.00 0.00 0.26 -0.07 1.03 -0.08 18.66 -0.05
Semnan 536 0.50 -0.98 -0.20 -1.48 -0.07 0.00 0.00 -0.18 035 0.05 -0.01 177 0.01
Shahrekord 2118 -0.22 3.90 033 -1.31 -0.03 0.00 0.00 024 -0.07 0.66 -0.06 9.32 -0.03
Shhrod 10.00 -0.57 7.44 -0.31 142 -0.06 0.00 0.00 -0.08 0.09 -0.08 0.02 2,93 0.02
Shiraz 2826 0.17 248 0.75 142 -0.09 -0.03 -1.00 -0.35 -0.07 -0.62 0.06  -18.68 -0.06
Tabas 212 -0.67 428 0.11 -1.61 -0.10 0.08 -0.75 -0.08 0.30 021 -0.10 -3.50 0.05
Tabriz -4.86 031 2.92 -0.12 -1.00 -0.04 0.00 0.00 0.1 0.12 -0.16 -0.02 -0.83 0.00
Tehran 6.19 0.55 10.07 0.14 0.44 0.09 0.03 033 0.13 0.08 -0.11 -0.02 4.69 0.02
Torbatheydariye -7.30 -0.30 6.78 0.16 0.25 -0.10 0.03 -0.50 -0.61 0.29 -1.16 0.15 -34.55 0.15
Urmia 20.12 -0.60 15.14 -0.23 -2.60 -0.07 0.03 -0.50 -0.29 0.11 0.21 -0.02 -0.89 0.00
Yasoj 26.09 -0.53 1735 -0.24 -1.06 -0.20 0.00 0.00 -0.26 0.02 -0.47 0.02 -56.05 0.07
Yazd 3.79 -0.09 335 0.07 0.00 0.00 0.01 0.00 -0.02 0.11 0.12 -0.01 0.62 0.02
Zabool -1.37 0.00 0.00 027 -0.15 -0.09 0.00 0.00 -0.08 0.33 0.03 -0.02 1.06 -0.02
Zahedan 11.45 0.00 0.00 -0.49 0.25 -0.01 0.00 0.00 -0.03 0.08 0.18 -0.09 6.68 -0.10
Zanjan 1880 025 2.72 -0.30 -0.69 -0.20 0.03 0.00 0.00 0.00 0.03 0.00 1552 0.06
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Table 3- Mean annual values of extreme precipitation indices and the corresponding averaged slope of trend at each station

during the historical period of 1987-2022 in Iran.

RX1day(mm) Rnnmm(day) R99p(mm) R20mm(day) R10mm(day) PRCPTOT (mm)
Station Slope Mean Slope Mean Slope Mean Slope Mean Slope Mean Slope Mean
Abadan -1.97 34.78 0.00 0.03 -2.61 10.56 -0.12 1.71 -0.09 4.15 -5.52 144.19
Ahvaz 3.78 17.45 0.00 0.03 -1.27 19.92 0.00 2.68 0.00 6.59 -0.27 197.03
Anzali 4.56 10.74 2.70 -49.92 2.70 51.49 332 -35.29 3.89 -25.74 455 825.89
Arak 0.03 35.72 0.00 6.42 1.52 66.37 0.03 2.78 0.03 9.05 -0.19 294.64
Ardebil 021 24.23 0.00 17.54 1.31 48.36 0.05 1.18 0.05 6.53 1.75 255.74
Babolsar 0.14 85.14 0.00 0.03 0.00 65.22 -0.16 14.16 0.11 28.32 -0.92 892.40
Bam -0.30 14.58 0.00 0.00 -0.62 16.32 -0.03 0.16 -0.03 1.39 -0.38 51.33
Bandarabas 1.11 48.55 0.00 0.03 0.00 0.00 0.08 2.53 0.11 5.00 4.96 162.02
Bandarlenghe 1.70 35.45 0.00 0.03 0.00 0.00 0.05 179 0.08 4.13 329 119.16
Birjand 0.08 21.19 0.00 6.33 0.00 26.81 0.00 0.76 0.03 4.58 0.28 145.45
Bojnord 0.07 23.29 0.00 10.28 0.00 30.74 0.00 111 0.05 6.16 1.01 235.33
Boshehr 0.16 48.84 0.00 23.00 0.16 40.74 0.08 1.37 0.05 4.79 1.71 240.37
Esfehan 1.44 43.39 222 44.03 1.81 113.37 -0.05 542 -0.05 15.63 0.76 490.21
Gorgan -0.63 31.67 0.00 14.88 -0.95 56.09 -0.03 224 -0.16 8.55 -2.55 295.68
Hamedan 0.68 27.69 3.81 120.27 2.78 -2.67 3.03 14.89 10.96 528.37 0.27 72.57
Tlam 0.27 26.71 0.00 0.00 2.05 36.11 0.08 1.24 0.11 332 272 100.20
Iranshahr 0.05 18.50 0.00 6.87 0.00 25.46 0.00 -1.79 0.03 0.66 0.73 114.68
Jask 0.26 37.03 0.00 0.00 0.00 60.72 0.05 1.63 0.14 337 255 112.48
Karaj -0.22 12.57 -1.78 66.36 0.00 0.03 -0.08 7.13 -0.08 7.13 -2.41 242.01
Kashan -0.34 19.43 0.00 4.36 -0.46 24.30 0.00 0.58 -0.03 3.39 -0.88 120.93
Kerman -0.35 21.00 -0.78 9.80 -0.78 24.32 -0.03 0.68 0.05 3.37 -0.37 120.04
Kermanshah -0.19 43.55 0.00 26.31 -1.05 94.74 -0.05 4.71 -0.19 13.34 -4.95 407.32
Koramabad 3.48 44.59 2.70 30.69 2.70 96.03 2.78 3.95 297 12.92 10.84 459.60
Khoy -0.56 25.89 -1.05 1331 -1.29 58.62 -0.05 1.29 -0.05 7.45 -2.18 254.33
Kish 0.27 42.18 0.00 0.00 0.00 35.78 0.03 2.39 0.08 4.63 2.26 147.03
Mashhad 0.27 42.18 0.00 0.00 0.00 35.78 0.03 239 0.08 4.63 2.26 147.03
Gazvin -0.12 29.09 0.00 14.77 -0.66 71.40 -0.03 2.26 -0.11 9.50 -2.54 301.23
Gom 3.19 13.73 2.70 1.24 3.19 15.89 2.70 -4.71 2.75 -2.05 5.10 122.23
Ramsar -2.11 151.48 -4.81 117.25 -8.00 464.94 -0.16 16.13 -0.30 31.00 -8.51 1229.64
Rasht -2.84 92.93 -8.67 98.80 -10.32 317.87 0.03 20.97 -0.05 40.50 -10.05 1300.42
Sabzevar -0.20 10.04 0.00 34.08 0.00 0.03 0.00 597 -0.51 175.63 0.01 27.51
Saghez -0.30 40.21 -1.05 37.20 -1.36 110.43 -0.05 4.58 -0.08 14.92 -3.65 446.74
Sanandaj 0.32 38.08 0.00 20.84 0.41 95.38 -0.03 3.82 -0.43 12.84 -5.50 377.61
Semnan -0.16 20.98 0.00 1.98 0.00 26.68 0.00 0.53 -0.05 3.63 -1.38 128.71
Shahrekord -0.19 38.47 0.00 17.55 -0.30 64.70 0.05 3.50 0.22 11.00 2.19 308.87
Shhrod -0.19 21.81 0.00 13.09 -0.46 3221 0.00 0.84 -0.03 3.74 0.01 143.17
Shiraz 3.62 41.19 2.70 11.33 2.70 33.89 2.84 1.95 2.94 7.37 9.44 300.30
Tabas 0.06 14.32 0.00 6.41 0.39 18.54 0.00 0.26 0.00 2.03 -0.29 75.91
Tabriz 0.15 2251 0.00 9.35 0.00 39.96 0.00 0.89 0.00 6.53 -2.17 242.87
Tehran -0.12 26.30 0.00 18.46 -0.57 45.59 -0.03 1.58 -0.08 6.74 -2.21 226.71
Torbatheydariye -0.14 29.54 0.00 22.84 -0.70 44.84 -0.03 2.05 -0.05 7.95 -2.17 236.18
Urmia -0.05 33.77 0.00 25.38 -0.58 86.40 -0.03 2.58 -0.03 9.37 -1.08 301.91
Yasoj 427 62.46 2.70 21.37 2.70 89.82 297 4.40 335 13.43 20.69 712.99
Yazd 1.08 13.82 0.00 0.00 1.30 12,97 0.03 0.16 0.03 1.13 131 49.57
Zabool 0.36 13.46 0.00 0.00 0.00 5.08 0.00 0.24 0.03 1.24 0.98 48.08
Zahedan 0.05 17.93 0.00 0.00 -0.81 2322 0.00 0.34 -0.08 2.08 -1.27 70.27
Zanjan 324 -38.56 2.70 -9.52 373 3351 2.73 -17.27 281 -12.64 7.94 188.66
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Table 4- Observed and simulated annual precipitation under SSP1-2.6 and SSP5-8.5 scenarios.

Future Period

Base period

Station SSP5-8.5 SSP1-2.6 Simulated Observed
Abadan 174.08 188.39 154 146.84
Ahvaz 169.29 154.83 150.25 146.84
Anzali 1671.97 1770.73 1689.36 1566.1
Arak 283.13 311.26 293.35 300.28
Ardebil 304.72 321.15 270.64 269.36
Babolsar 918.47 970.8 910.55 900.58
Bam 81.2 86.36 57.94 54.04
Bandarabas 213.95 245.25 152.61 163.82
Bandarlenghe 137.91 170.8 131.78 120.13
Birjand 153.48 160.09 144 150.49
Bojnord 227.78 247.75 256.59 246.65
Boshehr 318.4 314.37 261.78 250.19
Esfehan 517.58 570.8 522.25 500.55
Gorgan 236.23 252.59 279.05 231.39
Hamedan 510.13 579.71 540.67 550.62
Tlam 119.04 128.15 114.64 102.47
Iranshahr 108.29 114.73 122.63 119.66
Jask 120.04 130.37 103.51 113.31
Karaj 254.83 276.15 248.35 249.34
Kashan 121.5 136.84 125.49 122.17
Kerman 136.05 140.44 124.65 124.66
Kermanshah 394.88 436.29 428.41 402.4
Koramabad 448.43 500.86 474.26 476.53
Khoy 249.13 257.98 269.53 264.06
Kish 130.86 166.01 155.59 148.09
Mashhad 271.8 291.06 241.68 241.41
Gazvin 323.83 347.16 301.56 309.03
Gom 134.96 151.9 149.8 143.72
Ramsar 1193.21 1250.73 1311.32 1239.95
Rasht 1231.57 1300.01 1329.5 1309.27
Sabzevar 197.52 215.29 176.71 183
Saghez 404.7 453.6 468.15 453.45
Sanandaj 341.76 371.7 379.51 384.22
Semnan 144.68 161.3 131.3 118.75
Shahrekord 280.93 300.46 331.36 291.03
Shhrod 162.24 180.67 156.54 150.37
Shiraz 349.7 347.08 358.48 313.99
Tabas 83.81 86.87 85.19 79.85
Tabriz 274.31 292.18 266.81 253.63
Tehran 235.47 264.23 236.02 2335
Torbatheydariye 298.41 305.56 182.005 242.64
Urmia 283.7 309.31 317.78 309.81
Yasoj 887.95 931.61 753.49 781.87
Yazd 59.32 64.31 50.18 53.82
Zabool 52.5 58.05 53.11 51
Zahedan 68.62 76.91 75.28 73.6
Zanjan 299.92 325.39 308.15 265.77

Caly dlgd Lioli8l Wgy odbaallas ddlaie (glys 0l oy 0
3o slopadls 5 3gy kb Jbges ol &5 bl |
il Wle¥ s cdmd o L 1y VoV o =Y+ 590 (slosl U !
b byed 0 (gi> o asll duslis 5 (wyp sl owlis
a3l e 1SSke oy opljl sl oai] 8,93 5 (VAAD-Y YY)
Bden oSl y2 (gl Woygd (ko g g 45 dsusla

WD () e

——— 559126 xlday

PRCPTOT $5P1-26 B PRCPTOT S5R2:85 5

Gl 40 i b g s adll Ol puid

Yoedo-Yo¥e by9 5 oyl p e
B>l Ol g by dde o e slajpiie
o 9335359l ) LARS-WG o jloslial LY+ Yo=Y+ 0+
ul)....-.a A eslatwl gis sl iyl ol dwlxe LSI)-B
o1l 8)9 ) oyl ) )b sa> lapasls (ke Sloj
bl cpl ol o ool lis ¥ S ja (VoY e-Y 04
G asls Gib ya YeYe-Yede glol 390 Job

—— 26 6
----- SP45 9% *
Linear (559126 R995)

SSP1-26R20mm

—R— SP5 Rimm

Ol US 30 (Yo em¥eBe) 0uiaT 3598 10 (i, oo G as i Gloj ol pudi-t S
Figure 3- Temporal variation of the spatially averaged extreme precipitation indices for Iran during the future period.



U’/’/TU’ f&}j

P YYe=Yede bye 0 edls cpl Bilul ek oyl
s SSP1-2.6 (s )l 95 o L YAAD-Y-VY 5,00 L dulide
WSy wbeyin gl oSl > SSP5-8.5
)5 e tios (938 blp S @S retilul Ml (S
29 RIBlbe) g ok @b pde Cup led
(Mot g )90 W2 g o s Jad)l Slsal slaolSi]
92l cliow olyjen pusl) wb e olisle)S (la)S
by dalss mals laals o L) csen)l el e oo
ol (Shl e J3han ool )3 bag )l 355 Jos
Oty g Oglite Jhe 9 Sy (S (g5 (LI Sl
ol b 5 3l oSyl ;s RIOMM Lasls il
R10mMM 535 olSs] oyl )3 4 g 5boas 55 SSP5-8.5
aeoloee ¥O/YO U ol SSP5-8.5 (640, b oaisl 3,93 (¢l
4 935 yiahe V00 (el (ul 4l 8)93 )3 &5 Jls 3 a3
it 45 Il 5 il anlss 158l e s YS/OY 55l
SSP5-8.5 (o ks s g lgnl oSl )3 6¥lo )l tnls
Sy i gols g daled (FAY) yie Lo FF/EF 350l 4 4
32 sl el ol » jasls ool & iy 4
ol g ol 5 g s bl )3 ol AieS
P Sk (Bl @il gpide () BVl ggerxe o5
ol ool o (F US) il winls 3 R10mm et
Cs i il olal » i s bl
ol s i aialgs il aa sl o 8l s bl s
31 g cnyj 9 (V) olhlSen 5 ;g5 slaaidl L ing
35 OIS (V17) 3l pim Cunl Lalyon (V+YY) (55l
3 peldl o 53U cos R1IOMmM Lasls jialS o i oS
(VAV) 050595 &S (Jb p3 390 nlgs (Il )i 2y de o5y
1 clmgy i LRIOMM a3l 55101 gl 5,5 5 )58

g2 bt e g X2 )y Cu S 50 ol

sis] g asly 3,95 45 R20mMm yad LG dwg e
Suday gl glaolisy slasy oS ol L ieed opl s
1> SSP5-8.5 4 SSP1-2.6 (slags b b sia s ¥+ §
ol plien @ygm (S (il leal slaoli]
) i80S it (F JS3) il 8l S 5 ot
9 obod g /L AAY 351l 4 g J5lan oliws! ) Lasls
03,8 IS (Ve rR) hlSen g odljem) V+V+) ol)en
R20mMmM paslis Lisls ity ol Jlosd (slmelSiu] a8
Sllpps 5 oLl @ bl (slaolKial > lazsl |,
ok e Oglite will S gl 35S Jos
350es W3S ()l (V) ghlen 5 odlig s
Sglize R20MM (¢jloard b dlasly )3 meldl 0035 (glogy Lo
obe s qor o Judyl bl ool j> a8 Jls )3 g
@ «Swb gl (GBS grdy Wy @S
a8y ey 5 ots 5 it e solass

B Cog (5,1 o B WS S — Sloj il 59Ty

sl g 4wl 2,95 )3 PRCPTOT yad L aws o
(PRCPTOT) aWlo i)l gseme e STy
5 SSP1-2.6 (sl b okdisilodmd 5 okboinlic
B olel ycwl ond sablis ¥ JSs > SSP5-8.5
YL iyl 5551 SSP5-8.5 4 SSP1-2.6 (39 s 53 o
o2 <yl ¢yl U] (olmolSian] ;> V¥ e=Y - 3,93
Swla il (GBS by iz o dS)ais (ol
i et 99,85 o clpen rsP eiteha e
8l sl ISl ol g B ok el e S
SSP5-8.5 4 SSP1-2.6 (slag)liw L 5> (sow jl
(olhed gm0 laal slmolKiwsl o AVl b, 65l
dog)l 9 3)5 e @it Gie by ey g3 lodel
0D oy Lded slrolSins! ooy .l bl ials
aYlo ()b Gl ool g Oglite lag )l 35 Jos
a5 5 ygbds D9 SSP5-8.5 (sl b g il ) o) 5o
ool b o1l By95 sl 4Vl byl oKl ol 5
8-0\Y 3 \YOIFF usja SSP5-8.5 4 SSP1-2.6
Wb 590 50yl pl o] LYo )b b 3yl yie Lo
FoF/AY o YOINY cud g Vo iyl 539 o Juo Voo /Y
Sl et Sy el wal Gl ke
4 9 SSPS-8.5 (squ)liw b gy ol 3 4l (5L
F USS 4 a5 b dg dalgd (Z5A) yie Lo VSO/VY 55l
S 0lS o 23l (6 o laelSi
» 8 bl (ol 5l peen il g
Stz o b awlie )3 K3g (515 slegS sbaise
S g qpcnlil B (gt oalS g 9uS
sebar nfJled g Jlod 3blie > aVLo )L ials &S
L laadl ool ol plul o9 g G300 slamyise
5 03lig S (VY (Sen 5 (demme slaingh @l
(VIY) 50565 4 o3 .l Lislyom (Y+VA) o)l
oals 55l 538 LB (VYY) e 5 ol abls
WA o gy oy )0 55505 slag ki L PRCPTOT

8l il (lsd)S g (38 b

sl g 4l 2,95 ,d RIOMM [jad L duy e
005 6 jlwdands g slodmline by93 3 R1IOMM a3 li . Sle
Ol 5 slp o 9 45 aslone @Bl s slage )l L
o oyl a3l dles el el (F JS8) 05 sanaig
ol 5o sl )l i SIB S ole ol G309
a3 ld cpl 51l 39 adlate )3 Jow jop crge Sl &S
@Syais o olie )iy bl Golial )3 gl 93 » L
)5 b i (938 llp S @) el el (55
Ol (8l Rl s g 05 gl i pde oy s
b (ooie dan (slbolSiu] | /YD) oSty oyl 5
loaisl, olul it dslye S slabyb i3l

&



V¥ oY bimo; N FD alo g0 slowi F g0 lowi Y'Y (50,90

9 SSP1-2.6 (slog)lw b yio o YO 5l i (o>
» oasls LialS pie sl gel§ SSP5-8.5
S gyl 3,8 Jos g anlgs 720 5 yabe oKl
ol b cizmon g Sglite yuusly oSz ;5 Laid . J3
Sl b g R25mm a3l 74  zals SSP1-2.6
S i pasls ol 7NV Ll SSP2-8.5
o Je)l ST Jihan Glsal (bl gle elSal )
ledol ppetlpl @bl cplian ()5 @S ¢ ulie )i
sy s pteS Dbl p 3 oltile S (oo LS @8 o Soly
S RS S b 29pld 29yl @itie lgjee
YoXe—Yede 3,93 ;5 (e sloolKiusl 7 5F) Ll g olinl;
8l 18155 Rl (e Y0 5] i) (S s
S ds Jlaisl Slgi o S (S ()L 38l
Sded sloliu! 51 Z5F coycplil sas (el 1y S5
VoVeoVede 550 50 g Miwd Jow slad (5ime 0 (ot
algs iol38l ol 1l ol R25mm asLs 5511

cab

S &

c)g‘).u 5‘)“4]0 c)‘x‘w 4.)9)3&[.»: "3)5)'9{“’ cul.uowu 5€M ‘).O.w
B 5 b5 ) o5 ol cdnenyl cyis o (S
S L YYD 550 5 (den (sloolKiw] 7 VYY)
ORIl anlg Gl (e dee Yol yid) (S
Ao l38l 1y O dlis ) Jless! Wlgs o (K (451
Do s b e Lden loolKiws! 5 7 VF ass
(V-7Y) ohlSar 5 odljgiloes 0> (gow | diiwd azlge
b ozdiw g jow gbolSunl o (adls 3jlul ulisl 5

13,8 5)l5 1, RCP8.5 s RCP2.6 slags )l

ol g asly 3,95 ,d R25mm yad L du o
T i) e S Bk e e STy
Loy al 55 0 eadigiloans 5 oadosnlio (o e
oy lis ¥ U ;> SSP5-8.5 3 SSP1-2.6 (clag s
AVESo solKiwl U9 R u:l (73[:5 uwlwl » ol 045
92l ¢lioww i o (9} oo (SB35 by
bl sl ki g B oR (lwd G b




B Cog (5,1 o B WS S — Sloj il 59Ty

.(d) SSP5-8.5 Sebw by (0) SSP1-2.6 S92 b (b)) suis g jlwanis (@) ovdioanline ol g sl pels S STy -F s
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Extended Abstraclt

Introduction and Goal

Climate change leads to changes in extreme climate indices, such as an increased intensity and
frequency of extreme weather events. Heavy precipitation during these events can cause widespread damage
to the economy, the environment and human life. According to the World Economic Forum’s (WEF) Global
Risks Report 2019, extreme climate events (such as heavy precipitation) and climate inadaptability are the
greatest risks in terms of their impact on the environment and people. The purpose of this study was to
examine the impact of climate change on heavy precipitations in the Iran.

Materials and Methods

Precipitation data from 47 stations was utilized in this study. First, the performance of the model was
evaluated. LARS-WG software was employed to predict precipitation data with various scenarios for the
future period. To evaluate the simulation of extreme precipitation using the aforementioned model, in
addition to graphically comparing the observed and generated data of each station in the validation process,
the RB, MD, and WS indices were calculated between the observed and simulated extreme index data.
Finally, the Mann-Kendall test was utilized to examine the pattern of heavy precipitation events.
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Results and Discussion

The simulation results for precipitation in the period 2030-2050 show that the synoptic stations will
experience uneven annual fluctuations. The largest increase in annual precipitation was 59.81% (32.32
mm) at the Bam station and SSP5-8.5 scenario, and the largest decrease in annual precipitation was
11.63% (17.23 mm) at the Kish station and SSP5-8.5 scenario. According to the spatial distribution
of PRCPTOT, the Yasouj station experienced the highest increase in annual precipitation under the
SSP1-2.6 scenario. At this station, the annual precipitation for the future period was estimated to be
933.49 and 889.3 mm with the SSP1-2.6 and SSP5-8.5 scenarios respectively. Also, the magnitude of
this indicator during the base period at this station was predicted to be 832.19 mm.

Furthermore, it was predicted that this indicator will be 832.19 mm during the base period at this station.
The results of the study of changes in precipitation extreme indices in the period 2030-2050 compared
to 1985-2022 showed that the greatest changes were in the northern and western regions of the Iran, and
the severity of these changes was especially greater with the SSP5-8.5 scenario. The largest decrease in
the Rx1day index was related to the Mashhad station with the SSP5-5.5 scenario, which was 37%. The
highest increasing trend was related to the Zanjan station in the RCP8.5 scenario.

Conclusion and Suggestions

Numerous studies around the world have shown that climate change leads to changes in extreme
precipitation. A decrease in precipitation intensity and a change in precipitation patterns are among
these changes. According to the results of this study, the trend of extreme indices was not uniform, and
it was increasing in some synoptic stations and decreasing in others. In general, precipitation intensity
is expected to increase in the future and with climate scenarios in most of the studied stations. The
impact of extreme precipitation events on future planning and policymaking in various sectors should
be carefully examined. Therefore, it is suggested that similar studies be conducted in the country’s main
watersheds on a smaller scale and in a larger number of stations with other trend detection tests, and the
results be compared with the Mann-Kendall statistical test.

Keywords: Atmospheric General Circulation Models, Climate Scenarios, CMIP6, Downscaling, Heavy
Precipitation, Iran



