ol O gebio oo
Iran-Water Resources
Research

Effect of Drought on the Water Quality and
Quantity of Dez River
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Abstract

The aim of this study was the evaluation and analysis of
drought effects, through SPI index assessment, on the water
quality and quantity of the Dez River. For determining the
drought, ten-year meteorological data (2005-2014) were
achieved through the weather stations of Hussainiya, Dezful,
and Shush. For evaluation of drought impact on the water
quality and quantity of the Dez River, discharge statistics and
qualitative parameters related to seven hydrometric stations
along the Dez River were achieved through Khuzestan Water
and Power Authority. The mean frequency of dissolved anions
and dissolved cations in the hydrometric stations of the Dez
River was achieved as HCO3>SO,>C and Ca>Na>Mg,
respectively. The variance analysis of the water quality
parameters showed that the effect of station and year on the
amounts of discharge, EC, TDS, SARw, pH, concentrations of
Cl, HCO3, Ca, Mg, Na, and SO4 had a significant difference
(P<0.01). There was no significant trend for EC variations in
stations of Sepid Dashte Sezar, Sepid Dashte Zaz and Tange
Pange Sezar. While the trend of EC variations in the stations
on the lower reaches of the river was significant and positive.
The most severe drought was recorded in 2008 in Hussainiya
and Dezful stations and in 2011 in Shush station. During the
drought years, the mean water EC of Dez River increased by
15.24%. According to the results, drought phenomenon is
effective on water quality in the company of issues raised by
the water transfer, land use change and proper management of
pollutant.
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Table 1- The characteristics of weather stations
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Statistic period

Station name Longitude Latitude Elevation (m) duration Station type
Hussainiya 48°18° 30°80° 354 2005-2014 Synoptic
Dezful 48°43° 32043’ 143 2005-2014 Synoptic
Shush 48°29° 32°20° 65 2005-2014 Synoptic
Table 2- The characteristics of hydrometric stations
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Station name Longitude Latitude Elevation (m)
Sepid dashte sezar 48053° 33°13° 975
Sepid dashte zaz 48053° 33°13° 975
Tange pange sezar 48°45° 32056’ 571
Tange pange bakhtiari 48°46° 32°56° 555
Dezful 48°24°06” 32023°54” 122
Harmaleh 48°33°30” 31°57°19” 68
Bamdezh 48°41°12” 31°40°49” 13
= x A - - ‘ A = A A =
1 J .
r o ! (N (U U -
s L S
N Iran
£
Ele : w“aeb -
E | ? . L g
il Studiedregion | .. I
4&""“1 %"l)" ¥ i“."l)"l' ww"n o -
Sepid dashte zaz
Map Guide
r Basin border ;
w Dezdam .......
@ Hydrometric station :
.1 River . """"
2| = L | T W AS 000000 N an e
s
=7 i Station
© - i -
o o 1 |Sepid dashte sezar Row | Station
""" 2 |Sepiddashiezaz || > | Dl
6 Harmaleh
3 | Tange pange sezar
= 7 |Bamdezh
4  [Tange pange bakhtiarg
0_ 10 20 40 60 80
ATI0E 48°20°0"F 49°10°0"E S0°0°0"E

Fig. 1- Dez River Basin in Khuzestan province
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Table 3- Classification of drought based on
standard precipitation index (SPI)
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Very severe wet period >2
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Mean wet period 1to1.49
Mild wet period 0.5t00.99
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Mild drought period -0.99t0 -0.5
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Table 4- Error percent of ionic balance in the selected stations
e el > Fas dijlae s o> —F Jous
Sepid Sepid Tange Tange
Station name dashte P pange pange Dezful Harmaleh Bamdezh  Average
dashte zaz 2
sezar sezar bakhtiari
Error percent of 1.93 2.49 2.24 7.18 5.22 0.49 4.92 3.49
ionic balance
Table 5- Variance analysis of water quality measured characteristics
Ol CadS 00l (550505103 Olbuo by ylg 42525 -0 Jg>
S f D T
gﬁ;%egseg ffgergg n‘i Discharge ~ EC DS SARw  pH Ca Mg Na cl HCO3 SO4
Station 6 1266.56** 4(‘115'4 9637347.99** 10.61** 0.41** 183.06** 140.35** 389.43** 169.19** 13.04** 673.18**
Year 9 209.64** 153;49 3.5295.35%* 0.53** 2.78** 12.55%* 3.04** 14.81** 8.08** 4.27%* 11.64**
Error 560 6.76 13.43 13047.29 0.05 0.08 0.59 0.52 0.65 0.41 0.37 1.08
Coefficient
of variation 32.20 14 23.47 22.55 3.77 21.58 35.63 33.78 31.33 19.03 46.51
(%)
== Significant at 1% 2o ) slbs Jloss! o 4 I ine OS] s

ITAA bl (¥ 8 5lowd (o2 33 Jw ¢y !t f ol oliyiods
Volume 15, No. 2, Summer 2019 (IR-WRR)

Yy



180
160
140
120
100
80
60
40
20

m?3/s

Tange Dezful  Harmaleh Bamdezh
pange

bakhtiari

Tange
pange
sezar

Sepid
dashte
sezar

Sepid
dashte zaz

Sation

Fig. 2- The effect of station on the discharge values (Columns with similar letters belong to same statistical
class based on Duncan’s multi-range test)
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Table 6- Compare mean value of water quality parameters in different stations

Station EC TDS SARIw pH Ca Mg Na Cl HCOs3 SO4
Sepid dashte sezar 511.7b 314.27e  0.85cd 7.89%a 2.86cd 1.46c 1.18¢ 1.38c 3.46b 0.53d
Sepid dashte zaz 483.38b 250.29f 0.8d 7.78a 271d 1.11d o0.66f 1.16d 2.96d 0.54d
Tange pange sezar 491.53b 313.96e 0.83d 7.75b 272d 152c 122 12U 3.29c 0.76d
Tange pange bakhtiari 618.92b 415.62¢ 1.02¢ 7.74b 3c 1.52¢ 2.41c 1.81b 2.99d 1.21c
Dezful 484.94b 345.18d 0.74d 7.76b  392cd 152c 1.70d 1.33cd  2.75e 1.36¢
Harmaleh 1248.33a  769.56b 1.92b 7.76b 503b 321b 397b 3.73a 3.49b 4.88b
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Parameters with similar letters belong to same statistical class based on Duncan’s multi-range test.
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Fig. 3- Variations trend of SPI along the statistical period in Dezful station
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Fig. 4- Variations trend of SPI along the statistical period in Hussainiya station
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Fig. 5- Variations trend of SPI along the statistical period in Shush station
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Table 7- The comparison of mean anions and cations in drought periods with long-term mean of selected
stations on the Dez River

30 wilag, Cokine (oKl G 1,0 (wle b JWusSlid s Jlw bawgio (515715 9 B ygul i -V Joun

] SUM SUM
Station SO4 Cl  HCO;  of Ca Mg Na of
anion cation
Mean 0.54 1.38 3.46 5.38 2.86 1.46 1.19 5.51
. Dry period 0.53 1.67 3.50 5.70 3.02 141 1.36 5.79
Sepid dashte sezar Difference  -001 029 004 011 016 -005 001 028
Increase -1.85 21 1.15 5.94 5.59 -3.42 14.29 5.08
percent
Mean 0.54 1.23 2.96 473 2.72 1.12 0.66 4.50
. Dry period 0.46 1.17 3.03 4.66 2.75 1.12 0.72 4.59
Sepid dashte zaz .
Difference -0.08  -0.06 0.07 -0.07 003 0.01 0.06 0.09
Increase - -4.88 2.36 -1.47 1.10 1.2 9.10 2
percent 14.81
Mean 0.73 1.21 3.29 5.23 2.73 152 1.22 5.47
T Dry period 0.57 1.31 3.34 5.23 2.76 1.81 1.41 5.98
ange pange sezar .
Difference -0.16  0.10 0.05 0.00 003 029 019 0.51
Increase - 8.26 151 - 1.10 19.1 1557 9.32
percent 21.92
Mean 1.21 1.80 3 6.01 3 152 242 6.94
- Dry period 1.30 2.31 3.15 6.76 3.10 1.59 2.63 7.32
Tange pange bakhtiari .
Difference 0.09 0.51 0.15 0.75 0.10 0.07 o021 0.38
Increase 743 2833 5.00 1248 333 461 868 5.47
percent
Mean 1.36 1.33 2.75 5.44 2.93 141 1.7 6.04
Dezful Dry period 1.69 1.31 2.71 5.71 2.94 1.47 2.18 6.59
Difference 0.33 -0.02 -0.05 0.27 0.01 0.06 0.48 0.55
Increase 24.26 -15 -1.81 4.96 0.34 426 28.23 9.11
percent
Mean 4.88 3.73 3.50 1211 503 322 398 12.23
Harmaleh Dry period 5.05 3.98 3.80 12.83 5.64 3.43 4.28 13.35
Difference 0.17 0.25 0.30 0.72 0.61 0.21 0.30 1.12
Increase 3.48 6.70 8.57 5.95 12.12 6.52 7.54 9.16
percent
Bamdezh Mean 6.34 3.82 3.64 13.8 5.65 3.92 5.66 15.23
Dry period 7.50 4.32 3.79 15.61 5.85 4.66 6.58 17.09
Difference 1.16 0.50 0.15 1.81 0.20 0.74 0.92 1.86
Increase 18.30 13.00 412 13.12 3.54 18.88 16.25 12.22
percent
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Table 8- The comparison of mean EC in drought periods with long-term mean of selected stations on the Dez
River

30 Ay, Cvie ol e 315 (il U (JWuSuis s Jlw awgio (5 gm0 dum e —A Jgu>

Station name Mean of EC Dry period Difference Increase percent
Sepid dashte sezar 511.7 530.83 19.13 3.74
Sepid dashte zaz 483.37 557.33 73.96 15.30
Tange pange sezar 491.62 549 57.38 11.67
Tange pange bakhtiari 618.92 756.08 137.16 22.16
Dezful 489.94 541.83 51.89 10.59
Harmaleh 1248.33 1314.25 65.92 5.28
Bamdezh 1329.88 1835 505.12 37.98
Mean 15.24

L1y logyesl o oyssls TDS EC ey Jlo 51 Ve Jgoo
ABd o s 5SSl (glaiels wix yg05l I ool
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Fig. 6- The effect of year on the discharge values
(Columns with similar letters belong to same
statistical class based on Duncan’s multi-range test)
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Table 9- The comparison of mean SAR in drought periods with long-term mean of selected stations on the
Dez River

35 Wiy, Cdiie SLolKiu] s 1,5 le b JUSuis 5l JUo SAR Lawgio dwlis -4 Jgua

Station name Mean of SAR Dry period Difference Increase percent
Sepid dashte sezar 0.79 1.08 0.29 36.71
Sepid dashte zaz 0.74 1.09 0.35 47.30
Tange pange sezar 0.79 1.06 0.27 34.18
Tange pange bakhtiari 0.96 1.21 0.25 26.04
Dezful 0.68 1.02 0.34 50
Harmaleh 1.92 2.37 0.45 23.44
Bamdezh 2,51 291 0.4 15.94
Mean 33.37
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Table 10- Comparing mean value of water quality parameters in different years
Glisee g s yd Of (&S b yiol )by puSilo Ay lio — Y+ Jouo

Year EC TDS SARIw pH Ca Mg Na Cl HCOs SO4

1384 619.89bc 418.79¢c 1.03de 7.99a 3.18fg 1.59d 1.83cd 1.55e 3.02d 1.64e
1385 576.85¢c 393.49c¢ 0.87e 7.99a 39 1.92¢ 1.65d 1.61de 2.77e 1.92de
1386 705.37bc  421.74c 1.12cd 7.92a 3.21fg 2.02abc 1.99¢ 1.78d 3.15d 1.89de
1387 752.27b 496.7b 1.38ab 7.92a 3.3ef 2.19ab 2.87a 2.16bc 3.16d 2.27bc
1388 780.87b 552.83a 1.48a 7.81b 3.5de 1.97bc 2.81a 2.27abc 3.18cd 2.2bcd
1389 768.61b 483.76b 1.25abcd 7.72¢ 3.73bcd 2.17abc 2.63ab 2.13bc 3.21bcd 2.51b
1390 709.69bc 490.55b 1.16bcd 7.63cd 3.65cd 1.94bc 2.43b 2.06¢ 3.37abc  2.03cd
1391 785.07b 555.25a 1.3abc 7.57de 3.85hc 2.1abc 2.63ab  2.26abc 3.39ab 2.54b
1392 737.02bc 564.06a 1.35abc 7.5e 4.23a 2.27a 2.67ab 2.45a 3.54a 2.86a
1393 948.31a 489.64b 1.48a 7.62d 3.91b 2.02abc  2.65ab 2.33ab 3.45a 2.47b

Nl 51,8 bl 09,5 S oSSy (glaals Wi Qyﬂ ool g 50 LSy By glly (gl el )l
Parameters with similar letters belong to same statistical class based on Duncan’s multi-range test.
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Table 11- Discharge trend determination and water qualitaty variables in hydrometric stations
S 5509 ) SBolliun] p3 O (S (g yukio 5 (13 Mg, ot V) Jgo

Station Pararmete Discharge EC TDS  SARmw pH Ca Mg Na cl HCO:  SO4
Sepid 75 ~0.556* 0333 0067 0270 068~ 0689~ 0511 0270 0067 0422 0244
dsaei';tre p-value 0.025 0.180 0788 0.281 0.006 0.006 0.04 0281 0788 0089 0325
Sepid zs -0.333 0.067 0378  0.506*  -051**  0516%  -0200 -0.386 0.764** 0467  -0.244

dashtezaz ~ p-value 0.180 0.788 0128  0.046 0.04 0025 0421 0125  0.002 006 0325
Tange zs 0.422 0.333 0280  -0.449  -0.64* 0600~  -0135 0333 0432 0733 -0.111
2:22? p-value 0.089 0.180 0.245 0.072 0.009 0016 0590 0180 0087 0003  0.655
Tange zs 0.022 0333 0680%*  0.659**  -0.73** 0600  -0.111  0.067 0378 0822  0.333

b;fﬁg:ri p-value 0.929 0.180 0.006 0.009 0.003 0016 0655 0788 0128 0001  0.180
Dezful zs -0.378 0.156 0.244 0068  -0.76*~ 038  -0449 000 002 0135  -0.135
p-value 0.128 0.531 0325  0.787 0.002 0125 0072 100 0829 0590  0.590

Harmaleh zs -0.289 0.822*%%  0511* 0.2 0449 0600% 0584 0511* 009  0.620% 084"

p-value 0.245 0.001 0.04 0421 0.072 0.016 0.02 004 0719 0012  0.009
*
Bamdezh zs 0517  0.689%*  0.689%*  0.378 0289 0.600% 0.689%* 0556% 0556%  0.733%% 0733
p-value 0.04 0.006 0.006  0.128 0.245 0016 0006 0025 0025 0003  0.003
*and**  Significant at 5% and 1% 20 V90 (slbd Jloss! o 53 I ine S st g %
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