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Figure 2-Effective air masses upon Iran in the
summer and winter seasons (Khalili et al., 2016)
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Table 1- Coordination of rain water sampling points of flood of April 2019 in Southwest of Iran

- . : Alt. (m.a.s.l

ID Location Latitude (DMS) Longitude (DMS) (I\Sleter) )
R1 Tang Chery (snow) 32°10'8.49" 50°10'46.78" 2814
R2 Dehdez 1 31°44'18.41" 50°18'37.49" 2003
R3 Bagh Chenar 32°14'43.99" 49°59'13.72" 1781
R4 B.Tunel dela 32°18'56.68" 49°35'14.57" 1702
R5 Garab 32°21'11.80" 49°52'52.41" 1658
R6 Lordegan (snow) 31°32'0.89" 50°48'20.14" 1617
R7 Avarezi 1 Pol Zal 33°15'31.88" 48°13'9.71" 1575
R8 Dehdez 2 31°42'41.94" 50°17'7.48" 1529
R9 E. Tunel Dela 32°18'36.78" 49°35'0.31" 1528
R10 Mavarz 32°'14.53" 50°6'15.15" 1499
R11 Refahi zal 33°8'24.24" 48°10'10.37" 1399
R12 Ebtedaye Sariziri 31°50'50.97"" 49°58'18.58" 1121
R13 Chelo 32°24'8.18" 49°41'26.10" 1030
R14 Karun 3 Dam 31°35'37"" 50°27'36"" 948
R15 Shirin Bahar 32°22'20.96" 49°38'4.50" 861
R16 Izeh 31°50'21.18" 49°54'9.38" 828
R17 Pion 31°57'45.92"" 49°46'48.65" 808
R18 Well Abfar 32°14'54.26" 49°31'43.16™ 806
R19 Andika 32°12'46.38" 49°30'27.87" 782
R20 Dorahi Seydun 31°28'6.24" 49°54'34.13" 740
R21 Saland 32°29'55.99" 48°38'6.87" 601
R22 Abzhdan Andika 32°3'53.55" 49°27'11.61" 544
R23 Amir Seif 32°48'8.43" 48°18'20.28" 539
R24 Ja Ordu 32°46'57.02" 48°18'11.40" 491
R25 Keveshk 32°3'58.31" 49°33'36.35"" 487
R26 Dorahi Haftgel 31°29'7.73" 49°35'0.79" 458
R27 Avarezi 2 Pol Zal 32°50'48.16" 48°3'52.29" 420
R28 Bakhshdari Lali 32°24'44.99" 49°8'13.78" 391
R29 Dasht Dena 31°22'25.65" 49°40'40.05" 376
R30 Lali 32°20'14.78" 49°5'26.53" 366
R31 Hoseinieh 32°40'8.50" 48°15'15.58" 355
R32 Avarezi 1 32°47'57.67" 48°4'15.96" 340
R33 Bahbahan 30°37'13.24" 50°13'44.49" 301
R34 Azad Rah 32°37'16.81" 48°16'2.75" 300
R35 Masjed Soleyman 1 31°55'59.04" 49°17'37.99" 224
R36 Dokuhhe 32°33'25.60" 48°18'15.14" 212
R37 Alarkh Romez 31°16'59.83" 49°36'31.08" 156
R38 Armesh 30°56'10.20"" 49°50'7.64" 149
R39 Cham galak 32°25'46.17"" 48°26'22.47" 130
R40 Shush 32°11'1.34" 48°16'36.01" 84

R41 Pump Benzin 31°26'30.43" 49°25'24.43" 75

R42 Sherafat 32°6'42.23" 48°45'35.98" 67

R43 Ahvaz 31°21'28" 48°43'36"" 18
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1 Kriging Interpolation Method
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Table 2- Isotopic composition of rain water sampling points on April 2019 in the study area
D 62H_ 8180_ d_excess
(permile) (permile) (permile)
R1 -25.22 -4.54 111
R2 -17.76 -3.31 8.72
R3 5.33 -0.06 5.81
R4 8.72 -0.8 15.12
R5 0.71 -0.68 6.15
R6 -26.06 -4.76 12.02
R7 -21.62 -3.22 4.14
R8 28.94 2.71 7.26
R9 12.57 -0.26 14.65
R10 -13.69 -2.8 8.71
R11 -16.56 -3.25 9.44
R12 25.3 1.64 12.18
R13 8.99 -0.76 15.07
R14 29.2 3.74 -0.72
R15 5.47 -1.26 15.55
R16 28.42 4.71 -9.26
R17 21.39 1.87 6.43
R18 13 -0.05 13.4
R19 17.43 0.83 10.79
R20 4.68 -0.49 8.6
R21 11.34 0.55 6.94
R22 17.26 0.72 115
R23 1.71 -0.98 9.55
R24 6.58 -0.05 6.98
R25 24.8 2.46 5.12
R26 -5.86 -2.19 11.66
R27 4.32 -0.59 9.04
R28 -9.59 -1.54 2.73
R29 11.77 0.55 7.37
R30 11.91 1.03 3.67
R31 5.45 -0.06 5.93
R32 4.29 -0.52 8.45
R33 -0.62 -1 7.38
R34 9.6 -0.2 11.2
R35 -12.34 -2.84 10.38
R36 12.41 0.8 6.01
R37 3.75 -1.13 12.79
R38 7.84 0.12 6.88
R39 9.44 -0.09 10.16
R40 19.49 1.73 5.65
R41 -5.14 -1.83 95
R42 27.42 3.76 -2.66
R43 19.93 2.93 -3.51
sl sy, o o et al, 2017; Kong et al., 2019 polre bl o &l s az 0 g alold by, (pl o
4 el oad bl Y gole gy oSz ,S by, 3 oolainl b polasl blas e g 09l oo a8 5 Jlai o
Hatvani ) 05 oo 00 (peds jalme bl (J3g (peSileo
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Figure 4- Distribution of (a) %0 and (b) 6°H in
samples throughout study area during rainwater
flood event April 2019
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Table 2- Equation of local meteoric water line (LMWL) of some parts of Iran and present study
Region Location Correlation equation R?
Tehran? (Based on the monthly average of data reported by
Central | 8 2H=6.46 $'°0+0.24 .
entrat fran IAEA GNIP (1961-1979 and 2000-2004)) 0.91
West Iran Marivan® (Mohammadzadeh and Ebrahimpoor (2012)) 52H =8.075'80+11.55 0.85
Iran North Shahrood® (Kazemi (2013)) 82H =5.47* §180-5.5 0.96
West Iran Kerend? (Karimi (2013)) 6?H =6.53%5'80+5.56 0.97
Central Iran Isfahan® (Khademi et al., (1997)) &H =7.1%$180+12.3 0.97
East Iran Rafsanjan (Farpoor et al., (2004)) §’H =5.88 1°0+15.83 0.96
West lran Karkheh River Basin (Zagros)? (Osati et al., (2013)) 8°H =6.8 *$'°0+10.1 0.99
West Iran Pol Zahab" (Mohammadzadeh & Amiri (2019)) &H = 6.6%3'°0+ 12.1 0.96
South West Iran Khuzestan' (This Study) &°H = 6.6* & *0 + 7.56 0.922
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Figure 9- Map of iso-precipitation of the flood event
(April 2019)
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Characteristics of stable Isotopes of the heavy rainfall event of April 2019
in Southwest Iran comparing with LMWL of other regions of country and
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Abstract
The heavy rainfall event of April 2019 with 230 mm, i.e. 46% of the mean of annual rainfall of southwest Iran,
over 4 days caused the overflow of Dez and Karkheh large dams and huge financial losses. In order to determine
the characteristics of stable isotopes of 2H and 80 of this extreme event, 43 samples of rain water were collected
in the area about 41000 (Km?) in southwestern Iran with altitude ranging between zero to 2814 m above sea
level (a.s.l). The variations of the isotopic values of §'%0 and &°H were 4.71 to -4.76 and -26.06 to 29.2,
respectively. The local meteoric water lines were calculated during the flood event and compared with the
corresponding global, Mediterranean and other parts of Iran values as well as neighboring countries. According
to the equation of LMWL (8°H = 6.5996 §'80 + 7.561) and deuterium excess (between -9.26 to 15.55 with
average value of 7.85), it is concluded that the source of precipitation in the study period was the integrated
effect of the of Mediterranean and Red Sea air masses. Deuterium excess increased from the south and
southwest of the study area to higher altitudes (located in north and northeast), indicating depletion of the
isotopic composition toward the high altitudes.

Keywords: Isotopes, Extreme event, Iran, LMWL, Deuterium excess
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