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Abstract

Most of the world's water sources are underground water sources. Rapid population growth, agricultural de-
velopment, and unresponsive surface water levels have led to an increase in water pumping, resulting in a
drop in groundwater levels and depletion of aquifers. Life in arid and semi-arid regions is completely depend-
ent on groundwater resources due to low rainfall, so proper management of groundwater in such regions is
very critical. This research is aimed at modeling the spatial and temporal level of underground water in the
Minab Plain. In order to know and evaluate the process of illegal withdrawal from the underground water
table of the Minab Plain, the available information related to water resources (observation wells) and hydro-
geological of Minab Plain in a period of 17 years (1376-1392) was used as the basis of the work. In addition
to the geostatistical Kriging method, the Radial Basis Functions (RBF) method, which is based on a neural
network, has also been used for zoning and interpolation of the underground water level of Minab Plain. In
this context, the interpolation models of implementation and changes were investigated temporally and spa-
tially in Minab Plain. The level of accuracy for each of the models was examined, and Kendall's time series
method was used to examine the changes, and finally, spatio-temporal modeling was done during the years
under review. The results of this research showed that the average balance had a completely decreasing trend.
Among the kriging methods, the simplified kriging method with a determination coefficient of 0.89 showed
the most accuracy among other models. Among the RBF methods, the fully regular spline method with a
coefficient of determination of 0.67 was the most accurate compared to other models. After choosing the
kriging method as the optimal method, spatial trending was done using annual level maps and it was found
that the amount of level drop has a geographically uneven distribution and in some areas, the level drop was
much more intense. All spatial-temporal trend zoning maps show that the decreasing trend of Minab Plain's
underground water level is different from each other in terms of spatial distribution, and in different parts of
the water level has changed with different intensity, which is necessary to choose the best method. Finally,
different kriging and neural network models were used from the results of RMSE statistics and it was found
that the kriging method has better modeled the water level changes in the Minab Plain compared to the RBF
method.
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Fig 3. Interpolated maps for the Kriging model and Neural Network model
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Table 3. Results of mutual evaluation of Kriging interpolation methods

Flie LUl s, slas Jde 23

RN SR NERURI R2  RMSS MAE W= . ,Sle MBE

y=0.12x + 13.21 +/098 Y Ya/rY - S35 K S
y =-1.4564 x +1438.4 a3 \Za8 Ya/8t -r/v0 lols ey
y = 1.478x +239.01 IAY %) EV/YY ¢/ Y N

y=0.121x + 66.51 +/04 AIY YA/L0 -0/8t e sS
y =1.679x + 766.94 V) /vy £0/00 -0/1e S5 Sz S
y =0.683x + 75.86 YA\’ 3 ov/Y S\ &lopls osle
y =-0.586 x +1738.4 /A4 WY \RYix -+/0 sl
y = 1.885x + 118.06 /84 \%% oVAY -8/ Sy S

Lﬁdv\.a}s_uw)b |)L;<IMMJM v/AQ M%JJL’&L"’ oslus L§M_>;3JS ULJ) J..AJLSA Quu @L’LS m}fuw
e)LATL;‘dbwLELAJL«44L‘};J.auﬁsjséuobl.w&M@ﬁ&)}@bfﬁWcV}-\dupjbwC«wb‘b
el 0 J 25 RMSS 6,1 s RMSE

RMSE & )Ll L cilos sladle s S S a2l mls 1SS

7.6
7.4
7.2
w 7
%2]
=
Z 68
6.6
6.4
6.2
O DD F O DD DS DA o
$ S & S AR S
«'3’ \’,""’C’C’\',’?C"C"'C"{"@ R
J

Fig 6. Evaluation results of Kriging method in different years with RMSE statistics
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Fig 12. OLS linear trend of the interpolated data time series using the Kriging method
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Abstract

The flow on the lateral weirs is of a spatially variable type with a decreasing flow rate. Lateral weirs are made in different
ways. These structures are usually built in a rectangular shape. Rectangular lateral weirs have a fixed crown width, while
in circular lateral weirs; the width of the water surface passing through the weir is a function of the water depth. In this
research, to numerically investigate the hydraulics of the flow over the side weir of a sharp edge, a trapezoidal channel with
a length of 12 meters, a width of 2.5 meters, and a height of 1.25 meters was used in the wall of the channel. To investigate
the effect of the water level behind the weir on the flow modeling, water levels of 1.9 metersand 2 meters were used. Based
on the results, by increasing the height of the sharp edge weir in the trapezoidal channel from 0.6 meters to 0.8 meters with
the shape of the rectangularweir crown, the pressure increases by 5.3%, the shear speed decreases by 7%, and the horizontal
speed increases by 13.5%. In addition, it was found that by increasing the height of the trapezoidal sharp edge weir from
0.8 meters to 1 meters with the shape of the rectangular weir crown, the pressure increased by 5.4%, the shear speed de-
creased by 2.5%, and the horizontal speed increased by 11.24%. Also, the changes in the Froud number for the mentioned
situations have shown a 23% decrease and an 8.8% decrease, respectively.

Keywords: Lateral weir, Flow modeling, Crown height
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Fig 4. Pressure results at the spillway output of the reference article and present modeling
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Fig 6. Pressure simulation results based on the weir height of 60 cm
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Fig 7. Pressure simulation results based on the weir height of 80 cm
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Fig 10. Simulation results of shear speed based on the weir height of 60 cm
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Fig 11. Simulation results of shear speed based on the weir height of 80 cm
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Fig 12. Simulation results of shear speed based on the weir height of 100 centimeters
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Fig 13. Comparison of the shear velocity created on the lateral weir of a sharp edge with different heights,
considering the crown height parameter of the weir
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Fig 14. Simulation results of the free surface of the flow based on the weir height of 60 cm
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Fig 15. Simulation results of the free surface of the flow based on the weir height of 80 cm
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Fig 16. Simulation results of the free surface of the flow based on the weir height of 100 cm
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Fig 17. Comparison of the free surface of the flow created on the lateral weir of the sharp edge with different heights
and considering the crown height parameter of the weir
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Fig 18. Comparison of the horizontal velocity created on the lateral weir of a sharp edge with different heights and
considering the shape parameter of the crown weir
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Fig 19. Comparison diagram of the landing number of the lateral weir of the sharp edge with different heights and
considering the height parameter of the crown weir
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Fig 20. Comparison of the shear stress created on the lateral weir of the sharp edge with different heights and
considering the height parameter of the crown weir
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Fig 21. Comparison of the depth of the flow created on the lateral weir of the sharp edge with different heights and
considering the height parameter of the crown weir
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Abstract

The removal of heavy metal pollution existing in industrial wastewater is one of the major challenges in pre-
serving water resources. Copper is one of the metals that is present in the effluent of many industries, especially
metal plating industries with high concentrations, and the absorption of this metal by renewable and available
bio-sorbents has received much attention. The present study was conducted to investigate the biosorption abil-
ity of Aspergillus niger fungus cells in removing copper ions from industrial wastewater and determining the
parameters affecting it. Aspergillus niger fungus cells were pre-treated with sodium hydroxide before the bio-
sorption process to reach the maximum biological absorption capacity. A certain weight of dry biomass was
placed in contact with 25 ml of copper solution at 25°C, and after a specific contact time, the biomass was
filtered by centrifugation, and copper concentration was measured using the spectroscopy method at a wave-
length of 324 nm. According to the results, the best efficiency of active biosorption in optimal conditions using
0.1 g of active fungus cells was 81.15% at a pH of 7 in a copper metal solution with a concentration of 200
mg.L™, after 5 minutes of contact time at 25°C. Optimum conditions were applied to real wastewater samples
from the electroplating industry and after 60 minutes of contact time, the removal efficiency was 99.94%. The
biological absorption process follows the Langmuir isotherm model and Kinetic studies showed that the bio-
logical absorption processes follow the pseudo-second-order Kinetic equation, which shows the involvement
of the chemical absorption process in determining the rate of copper biosorption by Aspergillus niger fungus
cells. Also, bio-sorbent regeneration and copper recycling have been investigated. This study showed that As-
pergillus niger can be used as a renewable, effective, low-cost, and environmentally friendly bio-sorbent for
the removal and recovery of copper from metal plating industry wastewater.

Keywords: Biosorption, Chemical cell modification, Copper, Industrial wastewater treatment, Aspergillus niger, Metal
plating industry
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Fig 1. FTIR spectrum of Aspergillus niger’s active cells
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Table 1. The effect of initial copper concentration on biosorption, at contact time=5 min, biosorbent dosage=0.1 g,

T=25°C, pH=7
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Table 2. The effect of bio-sorbent dosage on biosorption, at initial copper concentration=200 (mg.L), contact
time=5 min, T=25°C, pH=7
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Table 3. Isotherm parameters of copper biosorption by bio-sorbent
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Fig 2. (a) Langmuir isotherm model, and (b) Freundlich isotherm model for biosorption of copper by bio-
sorbent
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Table 4. Effect of initial concentration on copper biosorption by 0.5 g of bio-sorbent at an initial copper
concentration of 200 (mg.L™!), T= 20 °C, and pH=7.
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Table 5. Calculated kinetic parameters of copper biosorption by bio-sorbent
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Fig 3. (a) pseudo-first-order and (b) pseudo-second-order kinetic model for copper biosorption by bio-sorbent
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Table 6. Bio-sorbent recovery after three biosorption/desorption cycles of copper by Aspergillus niger
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Abstract

The water crisis is one of the most serious challenges of this century, and the Zayandeh-Rud river basin, as a
closed basin with low rainfall, has faced the challenge of water resources management with time; this challenge
is deepening and spreading to other social areas. For this reason, the current research aims to identify the causes
and the dimensions of the crisis by focusing on the geography of Isfahan province from the perspective of the
water governance network. In this research, the activists of the mentioned basin formed the target society by
developing a researcher-made questionnaire, collecting the required information from 76 subjects as a sample
population, and the networks of information exchange and influence on the water issue have been studied. The
subjects who participated in this research were randomly selected, with an emphasis on obtaining the opinions
of 21 different groups of beneficiaries identified in this basin that constitute the target society. These results
were then analyzed using UCINET software and two indicators of value components and structural position.
The findings of the research indicate that the mentioned networks are not the result of the opinions of the
beneficiaries and the provider of their interests, and the effectiveness and exchange of information are not
based on the capacity and position of the organized actors, which, as a result, shows the malfunctioning of

these networks.

Keywords: Policy making, Water governance, Network analysis, Zayandeh-Rud river basin
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Table 3. Structural position of activists in Isfahan province
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Fig 3. Structural influence network of activists in Isfahan province
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Abstract

Nowadays, with advances in technology and the use of industrial methods instead of traditional methods, the production
of rose water and herbal distillates has significantly increased. In producing rose water and herbal distillates, a large
amount of wastewater is generated. This is happening while drought, water crisis, and industrial growth have pushed Iran
to purify and reuse this wastewater. In this research, the purifiability of wastewater from herbal distilleries and rose water
factories in the large industrial townships of Kashan city, located in Isfahan province, was investigated. To this end, the
available records and documents were reviewed, followed by field visits and the collection of wastewater samples.
Necessary analyses were then conducted on the collected data. In the stage of suspended solids removal, the use of cloth
filters, alum coagulant (Al; (SO4)s3), ferric chloride (FeCls), and polyaluminum chloride (PAC) were studied. Furthermore,
in the stage of organic matter removal, the use of potassium permanganate (KMnO,) and the experiences of other
researchers, as well as the use of ozone, was examined. Subsequently, ozone treatment and simultaneous use of ozone
and UV were investigated and analyzed, and a corresponding pilot was constructed.

In the process of producing rose water and herbal distillates, a large amount of wastewater is generated. This is happening
while drought, water crisis, industrial growth have pushed Iran to purify and reuse this wastewater. In this research, the
profitability of wastewater from herbal distilleries and rose water factories in the large industrial townships of Kashan
city, located in Isfahan province, was investigated. To this end, the available records and documents were reviewed,
followed by field visits and collection of wastewater samples. Necessary analyses were then conducted on the collected
data. In the stage of suspended solids removal, the use of cloth filters, alum coagulant (Al> (SO4)s), ferric chloride (FeCls),
and polyaluminum chloride (PAC) were studied. Furthermore, in the stage of organic matter removal, the use of potassium
permanganate (KMnO4) and the experiences of other researchers, as well as the use of ozone, was examined.
Subsequently, ozone treatment and simultaneous use of ozone and UV were investigated and analyzed, and a
corresponding pilot was constructed. The results showed that approximately 50% of the organic matter can be removed
through coagulation and flocculation, and the remaining can be eliminated through an advanced oxidation process (ozone
+ UV) with sufficient retention time. As a result, in high capacities of wastewater it is recommended to use an anaerobic
treatment method, ozonation of the outlet of the treatment plant and filtrating leads to achieve complete wastewater
treatment in accordance with the discharge standards into the environment. Therefore, this method has been introduced
as a suitable method for wastewater treatment in Kashan Industrial Towns Company.

Keywords: Wastewater treatment, Rose water extraction, Coagulation, Anaerobic treatment, Ozonation, Advanced oxidation
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Fig 1. The location of Kashan city in Isfahan province, the location of Barzak district in Kashan city, and the
location of herbs and rose water extraction factories
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Table 2. Estimate of the total wastewater produced by each herbal distillates and rose water extraction factory in
Barzak,Source: Authors' estimate)
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Fig 2. Sample of wastewater produced in the process of rose water extraction

Dt el 5505 Jases o3 Sliio S e oLl s S gas S sla BT ccilises Gladle) 3 (S gas 3l
el 0 03551 (F) U 53 (6 S 5ed gl a0 3 el BB S Slasie mls

Jol o gladigod (55 » 0t plandl pland 5 (So5b sla hlosl 3l 5 s - Jsr

Table 3.The results of some physical and chemical tests on the samples of the first stage
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Table 4.The results of some physical and chemical tests on the samples of the first stage
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Fig 5. COD removal results in the jar test using PAC coagulant with 28% purity in 50 ml
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Abstract

Determining the vulnerability and risk of groundwater is necessary for groundwater management. Cleaning
up polluted groundwater is a costly undertaking. Various factors degrade groundwater quality, including
point sources and diffuse sources of pollution, often linked to human activities that allow pollutants to enter
aquifers. Therefore, it is necessary to use suitable and affordable methods to prevent pollution of groundwater
resources at the source. The purpose of this research is to evaluate the methods of determining the vulnera-
bility of aquifers using the drastic model in 12 regions located in some parts of Iran. The evaluation of each
region is presented based on different indicators which help the removing pollution executors of underground
water systems in order to choose, reuse or present new methods. In addition, the challenges and research gaps
of the existing plains were evaluated in the explanation of each method, which can be the subject of future
research works.
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Table 3. Overview of the methods of assessing the vulnerability of aquifers by the Drastic method
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