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increase in the demand, has caused the maximum use of the available
water resources and the increase in productivity and, as a result, the
increase in production per unit area. The present research was
conducted with the aim of evaluating the water quality of Dez River
in terms of efficiency in pressurized irrigation systems.

Methods: For quality assessment of Dez River water in terms of
efficiency in pressurized irrigation systems, 7 hydrometric stations
were selected including Sepid dashte Sezar, Sepid dashte zaz, Tange
pange sezar, Tange pange bakhtiari, Dezful, Harmaleh, and Bamdezh.
Qualitative data of Dez River water along a decade (2005-2014) were
taken from Khuzestan water and power authority.

Findings: The Qualitative analysis using piper diagram showed that
water quality in Sepid dashte Sezar, Sepid dashte zaz and Tange
pange sezar stations was calcium bicarbonate. Although, in
Harmaleh and Bamdezh stations the most of samples were neutral.
The results showed that salinity amount was increased from the
upstream to the downstream of the river. Whereas, Bamdezh station
had low to medium limitation at 95 percent of times for drip
irrigation usage. Dez River had no limitation for infiltration due to
suitable averages of SAR and EC. Besides, cations and anions
coefficient of correlation was variable between 0.67 to 0.78 and -
0.249 to 0.6 respectively. Chlorine in the river water from Harmaleh
station toward the downstream of the river, had low to medium
limitation for sprinkler irrigation usage. The most limitation of
bicarbonate was observed at 97.5 percent of times in Sepid dashte
Sezar station for using sprinkler irrigation. In addition, sodium
amount in Harmaleh and Bamdezh stations compared to Dezful
station increased 134 and 233 percent respectively. Langelier
Saturation Index (LSI) was negative in the entire stations and
calcium carbonate sediment won’t be created.
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Extended Abstract

Introduction

The special weather conditions in
Khuzestan province have made it possible
for this province to grow most of the
agricultural and garden crops. The only
problem in this regard is the limitation of the
country's water resources and the
aggravation of this limitation due to the
continuous increase in demand. It is obvious
that the currently extracted water and the
water that can be extracted will not be the
answer to the process of agricultural
development and food supply for the
growing population of the society.
Considering the general application of
traditional irrigation methods in Iran and
the low efficiency of water use in these
methods, in order to achieve the desired
goals in the direction of agricultural
development and increasing the amount of
forced agricultural production, modern
irrigation methods (under pressure) should
be used. One of the most important limiting
factors in the use of irrigation systems under
pressure is the quality of the water used.
Therefore, the feasibility of pressurized
systems before the implementation of these
systems at the regional and macro level is
very important with regard to water quality;
and it prevents the waste of energy, capital
and waste of resources. Because the surface
and underground water sources in each
region do not have the same quality and
quantity. This research is based on the
implementation, preparation and
renovation of lands in the plan of 550
thousand hectares of the plains of Khuzestan
and Ilam provinces with the approach of
using pressure and low pressure systems in
order to evaluate the water quality of Dez
River in terms of efficiency in the system.
Irrigation was done under pressure.

Materials and Methods

To evaluate the water quality of the Dez
River in terms of efficiency in the
pressurized irrigation system along the 515
km long river route, 4 stations of Sepid
dashte Sezar, Sepid dashte zaz, Tange Panje
sezar and Tange Panje Bakhtiari upstream of

Dez Dam and 3 stations Dezful, Harmeleh
and Bamdezh It was chosen downstream of
Dez Dam. The water quality data of Dez river
including: EC, TDS, Ca, Mg, Na, CO3, HCO3, Cl
and SO4 during a ten-year period (2005-
2014), from the data measured by the
deputy of basic studies and plans
comprehensive  water
Khuzestan Water and

resources  of
Electricity
Organization was obtained. The percentage
error of ion balance was calculated. To
evaluate the quality of water for irrigation,
factors: total salinity, SAR and its effect on
permeability, ionic toxicity, ratio of
magnesium to calcium and Langiller water
saturation index were measured and
evaluated. Piper chart was used to interpret
the results of chemical analysis of water.

Findings

The results showed that 100% of the
measured samples have ionic balance. The
average abundance of dissolved anions in
the Dez river hydrometric stations was as
HCO03>S04>Cl, and the values of the main
cations dissolved in water were also
obtained as Ca>Na>Mg. The highest and
lowest average values of EC were recorded
as 1330 and 483.4 umohs/cm in Bamdej and
Sepid dashte zaz stations. The results of this
research showed that out of 840 water
samples examined in 7 hydrometric stations
in 10 statistical years, according to Wilcox
classification, 575 samples are in class C2
and 259 samples are in class C3. The results
showed that the highest and lowest average
values of TDS were recorded as 997.89 and
250.29 mg/l in Bamdej and Sepid Dashte Zaz
stations. The Qualitative analysis using piper
diagram showed that water quality in Sepid
dashte Sezar, Sepid dashte zaz and Tange
pange sezar stations was calcium
bicarbonate. Although, in Harmaleh and
Bamdezh stations the most of samples were
neutral. The results showed that salinity
amount was increased from the upstream to
the downstream of the river. Whereas,
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Bamdezh station had low to medium
limitation at 95 percent of times for drip
irrigation usage. Dez River had no limitation
for infiltration due to suitable averages of
SAR and EC. Besides, cations and anions
coefficient of correlation was variable
between 0.67 to 0.78 and -0.249 to 0.6
respectively. Chlorine in the river water
from Harmaleh station toward the
downstream of the river, had low to medium
limitation for sprinkler irrigation usage. The
most limitation of bicarbonate was observed
at 97.5 percent of times in Sepid dashte
Sezar station for using sprinkler irrigation.
In addition, sodium amount in Harmaleh and
Bamdezh stations compared to Dezful
station increased 134 and 233 percent
respectively. Langelier Saturation Index
(LSI) was negative in the entire stations and
calcium carbonate sediment won’t be
created.

Discussion

The highest and lowest average flow rate
with the values of 178.80 and 15.28 m3/s
occurred in Dezful and Sepid Dashte Zaz
stations, respectively. Flow rate changes
along the route can be caused by the
withdrawal of water from the river in
different places or the return of water to the
river. According to the researchers, the
amount of EC and the concentration of ions
decreases with the increase in the water
level of the rivers. Considering that Sepid
Dashte Zaz station has the lowest flow rate
(15.28 m3/s), the presence of the highest
amount of EC, TDS, cations and anions was
expected; However, in the downstream
stations of the river, such as Dezful,
Harmeleh and Bamdej stations, although the
discharge has increased, the amount of EC,
TDS, cations and anions have also increased,
and the highest amount of them was
observed in Bamdej station. This result
confirms that the Dez River between
Harmaleh station and Bamdej, which
receives the drains of Dimche area and
Karun agriculture and industry, Haft Tepe,
Kohank Zorabad, Mian-Ab and finally
Shuaibieh drain, is the most destructive. It is

the most critical period in terms of the entry
of salts and soluble solutes into the Dez River
and finally the Great Karun.

Conclusion

The results showed that more than 99% of
the measured samples are in C2 and C3 class.
The water quality of Dez River is very good
before reaching Dezful city at Dezful station,
which is located upstream of Dezful city, but
after entering the city due to the entry of
sewage from the north of the city, its quality
decreases a little. It was also observed that
with the entry of many drains downstream,
in the Harmeleh and Bamdej stations,
although the discharge has increased, the
amount of EC, TDS, cations and anions has
also increased, and the highest amount of
them. It can be seen at Bamdej station. The
water quality in Sepid Dashte sezar, Sepid
Dashte Zaz and Tange Panje sezar stations
was calcium-bicarbonate (Ca-HCO3);
However, in Harmeleh and Bamdez stations,
most of the samples were located in the 9th
area of the Piper diagram, which shows that
no anion or cation zone exceeds 50%. Also,
the entry of these drains in the downstream
of the river caused the amount of chlorine to
exceed 3 meq/l from Harmaleh station to the
downstream, which means that the river
water has a low to moderate limit in
sprinkler irrigation in terms of chlorine.
Also, the investigations showed that the
amount of sodium has grown significantly
from Dezful station onwards, so that the
average concentration of sodium in
Harmaleh and Bamdej stations has
increased by 134 and 233%, respectively,
compared to Dezful station. The presence of
sodium concentrations of 5-10 meq/l in
52.5% of the time in Bamdej station causes
damage to the leaves of plants such as
grapes, peppers, potatoes, tomatoes and
sesame. However, the greatest limitation of
bicarbonate was observed in the Sepid dasht
daz station at the rate of 97.50% of the time
in terms of use in sprinkler irrigation. The
results of the research showed that in all the
studied stations, Langiller's saturation index
is negative and calcium carbonate
precipitation will not occur.
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