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1- Manager at Santa Clara Valley Water District
2- DWR= Department of Water Resources

3- SWRCB= State Water Resources Control Board
4- GSA= Groundwater Sustainable Agency

5- Groundwater Sustainability

6- Deming Cycle
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Abstract

Groundwater monitoring networks provide important
data which are necessary to understand the dynamics of
hydrogeological systems. Since the cost of the installation
and maintenance of groundwater monitoring networks
is extremely high, optimal design and the assessment of
the effectiveness of the monitoring networks is neces-
sary. This paper presents the application of a newly de-
veloped geostatistical method based on the acceptance
probability concept, to optimize the existing network of
observation wells in the Shirvan alluvial aquifer, located
in North Khorasan province. To this aim, by choosing a
suitable semi-variogram and using ordinary kriging, the
acceptance probability in the aquifer was calculated. Then,
based on the spatial pattern of groundwater level, the ac-
ceptance probability was calculated for various parts of the
aquifer and the acceptance accuracy values were analyzed
at different levels of probability. The results showed that
based on the existing observation wells network, 19.2%
of the aquifer area has a very high acceptance accuracy.
On the other hand, by modifying the network of existing
observation wells and adding suggested points, 46.7% of
the aquifer area will have a very high acceptance accuracy.
Therefore, the installation of new observation wells in the
proper locations will increase the accuracy acceptance and
improve the efficiency of the observation well network.

Keywords: Acceptance Probability, Groundwater Moni-

toring, Acceptance Accuracy, Geostatistics, Kriging.
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Abstract

In arid and semi-arid regions, a major share of rainfall never
reaches streams or groundwater. This part which is known as
rainfall loss can play a decisive role in river flow or ground-
water recharge. Rainfall losses are used in many hydrological
models as one of the basic forecasting components. In this
study, the components of the hydrological losses including
interception, evapotranspiration, infiltration, and soil mois-
ture have been reviewed, as well as the characteristics of the
mentioned components, general concepts, conducted stud-
ies, and also the comparison of the useful calculation meth-
ods of these components of hydrological losses was reviewed.
The review of the studies shows that due to the complex and
stochastic nature of the rainfall process and the many factors
affecting it, rainfall losses have not yet been comprehensively
understood and in many simulations, it is enough to simplify
the systems by considering infiltration as a loss function. As
a result, in practical applications, fixed values for losses are
often used and this simplification leads to a sort of inaccu-
rate runoff simulation. Therefore, firstly, it is recommended
to pay attention to the time and place format in the existing
rainfall loss models and even their concepts and secondly,
more consideration should be paid to the interrelationships
among components, because, for example, in the daily time
scale, a component such as transpiration may become less
important than in long-term time periods, or in an urban
watershed due to human manipulation, the loss processes
may not be similar to natural watersheds.

Keywords: Hydrological Modeling, Rainfall-Runoff,

Infiltration, Initial Losses, Excess Rainfall.
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Abstract

The aquifer reclamation project has been developed and
implemented by the Ministry of Energy with the aim of
stopping the overdraft of groundwater resources. It is not
possible to evaluate the effectiveness of the implementa-
tion of this project in many Iranian aquifers due to the
lack of complete implementation of the project or the
lack of sufficient information. The study area of the Ard-
estan is one of the pilot plains for the implementation of
the aquifer reclamation in Isfahan province, in which, ac-
cording to the available data, it is possible to evaluate the
effectiveness of the implementation of this project. For
this purpose, the quantitative data of the Ardestan aquifer
between 2001 and 2021 were used to evaluate the effec-
tiveness of the reclamation project. The results show that
the slope of the water table curve has improved relatively
in the years after reclamation, and natural factors have
had the greatest impact on this improvement. In other
words, the amount of groundwater saved due to reclama-
tion shows a negligible effect on the quantity of ground-
water in terms of quantity, time, and place. The review of
the implementation of the reclamation projects in the Ar-
destan shows that the performance in some projects was
zero and in other cases, the projects were implemented
incompletely. Finally, the implementation of each of the
projects has been analyzed based on the available data,
and the reasons for the failure of the rehabilitation and
balancing plan's effectiveness have been investigated.

Keywords: Reclamation and Balancing, Groundwa-
ter Resources, Representative Hydrograph, Ardestan

Aquifer.
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Abstract

The restoration and resilience project with the aim of com-
pensating for the reservoir deficit and preventing the decline
of the aquifers is being developed by the Ministry of Energy
with various projects and is being implemented through-
out Iran. The implementation of restoration and resilience
projects in the forbidden plain of Qaleh Tol, northeast of
Khuzestan, has started since 2017. The evaluation of the im-
plemented plans, saving 1.7 million cubic meters per year
(about 14% reduction in the exploitation of groundwater)
has been done by comparing the fluctuations of the ground-
water level of the plain before and after the implementation
of the plan. The results showed that the amount of changes in
the reservoir level and the volume of Qaleh Tol aquifer in the
water year 2021-2022, which is in the dry period along with
the implementation of restoration and balancing projects in
the region, is positive and equal to 0.41 meters and 1.8 mil-
lion cubic meters, respectively. Based on this, while during
the drought period of 2021-2022, most of the plains of Khu-
zestan province have faced a drop in the reservoir level and
reservoir deficit, however, the groundwater level has risen in
Qaleh Tol plain, which can be due to the positive effects of
the implementation of the projects. Due to the intermittent
years with more rainfall than normal and drought, it is not
possible to comment with certainty regarding the effects of
project implementation on the aquifer balance, and the clear
role of the effect on the representative hydrograph is not cer-

tain due to the short-term fluctuations of water level changes.
Keywords: Restoration and Resilience Plan, Ground-

water drawdown, Khuzestan.
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Abstract

Increasing exploitation of groundwater has caused problems
such as water table drops and declining in the country's aquifer
storage volume. The multiplicity of these problems has led to
various programs for rehabilitating and balancing of ground-
water resources. One of these strategies is to install a smart me-
ter on the exploitation wells. Shahriar plain aquifer is one of the
aquifers in Iran which has caused numerous problems in this
aquifer. In this study; after examining the characteristics of the
Shahriar plain aquifer and monthly changes in groundwater
level in the statistical course from 2011 to 2019, the effect of
installing a smart meter on groundwater level fluctuations was
analyzed. The study area was divided into three sections with
a high number, medium, and low smart meter installations.
A separate representative hydrograph was prepared for each
section. The results of the analysis of maps and hydrographs
indicated that in the period after installing the smart meter, the
slope of groundwater level fluctuations in the area with a high
number of smart meters is similar to the slope and the trend of
groundwater level fluctuations in the area with a low number
of smart meters; Therefore, installing smart meters on exploita-
tion wells, through current methods and policies, cannot be a
suitable approach for sustainable management of groundwater
resources; Because installing smart meter without limiting the
amount of overdraft does not have a positive effect on aquifer
regeneration and balancing. In this research, other balancing
measures performed in the study area were reviewed.
Keywords: Groundwater Resources, Shahriar Plain Aqui-
fer, Rehabilitation and Balancing Aquifer, Smart Meter,
Representative Hydrograph.
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Abstract

US>

Water governance is a decision-making process in a set of
political, economic, social, and executive systems in order
to plan, develop water resources management and provide
water services in different parts of society. Yazd province
is one of the driest provinces in the country due to being
located on the central plateau. Therefore, it seems that wa-
ter governance is necessary in such a way that in different
sectors of agriculture, drinking water hygiene, and industry,
the main goal project is, to have optimal consumption, and
water resources are not destroyed. The approach of the pres-
ent research is qualitative; The foundation's data method and
data collection technique were semi-structured in-depth in-
terviews with three groups of managers and administrative
experts, independent experts and experts in the water field,
and employers in the industry and agriculture sectors. which
were selected by purposeful sampling until reaching theoret-
ical saturation. The data analysis technique was also open,
central, and selective coding. The findings of the research
showed that the water governance model is based on self-in-
terested governance. This type of governance means paying
attention to immediate and present interests and not paying
attention to the state of water resources for the future, which
has characteristics such as orders from the top to bottom,
show; temporary, without paying attention to environmental
issues and sustainable development. There has been a lack
of interaction between the people and the officials and the
defective participation of the stakeholders.

Keywords: Pathology, Governance, Self-Interested Gover-

nance, Imperative Governance, Yazd.
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Abstract

US>

Efficient water technologies as a non-economic tool in
protecting water resources have always been of interest
to environmental economists. Therefore, this study was
conducted to evaluate the willingness of households in
Tehran to adopt efficient water technologies to protect
water resources in 2020. For this purpose, using the sur-
vey method in the form of interviews and completing
a questionnaire, the factors affecting the acceptance of
the use of efficient water technologies were determined
using the logit model. The results showed that 57% of
the sample is willing to accept efficient water equipment.
The results also indicate that the attitude towards water
protection with a tensile strength of 13.1 is one of the
most critical components affecting the acceptance of
these technologies. Education level and household size
are the second and third most important factors affecting
the adoption of efficient water technology. With a one
percent increase in each of them, respectively, 3.2 and
2.29 percent will tend to accept the use of these technol-
ogies. In this regard, providing facilities to households to
provide tools to reduce water consumption, implement
incentive schemes, mandatory separation of household
meters and eliminate water costs from charging, effective
public media advertising (radio, television, etc), and cy-
berspace play an effective role Encourage households to
use efficient water technologies.

Keywords: Non-Price Instruments, Water Conservation, Logit

Model, Efficient Water Technology, Willingness to Accept.
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1-Theory of Reasoned Action

2-The Theory Of Planned Behavioural
3-Decomposed Theory Of Planned Behaviour
4-Eetended Technology Acceptance Model
5-Unified Theory Of Acceptance

And Use Of Technology

6-Agent-based modeling

7-Logit model

8-Probit model

9-Tobit model
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Abstract

US>

The main objective of this study was to perform a survey
method to assess the implications of implementing pressured
irrigation projects in Qazvin province, as well as their effect
on satisfaction and continuing use. The main data collection
tool was a questionnaire, data collection method, documenta-
ry study, and interview; and the study population of this study
included all farmers who installed a pressurized irrigation sys-
tem in their fields between 2015 and the end of 2018 (N=477),
which was determined based on Krejcie and Morgan sam-
pling table with a sample size of 214 people. In addition to
dispersion and centrality statistics, coefficient of variation
and confirmatory factor analysis were utilized to assess and
explain the data. Farmers' opinions of the social, economic,
and environmental impacts of the implementation of a pres-
surized irrigation system were investigated in this study. The
findings revealed that farmers' average perceptions in these
three aspects were higher than normal (The average of each
dimension is higher than 3). The most important social con-
sequences of adopting pressured irrigation systems, according
to the respondents, are "reducing rural migration", "creating a
sense of constructive competition among farmers to use these
systems”, and "sustainability and continuity of agricultural
jobs in the region, as well as hope for the future of agricul-

"o

ture'.

"o

Optimal water usage management", "quantitative en-
hancement of agricultural productivity”, and "enhanced farm
investment" are among the most important economic conse-
quences. "The prospect of uniform distribution of production
inputs through reservoirs" was one of the most significant
environmental impacts.

Keywords: Water Management, Pressurized Irrigation Sys-

tems, Outcome, Satisfaction, Qazvin Province.
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Abstract

Urban Water Distribution Networks are the most important
and costly network in each city. The Major part of the urban
water distribution network costs is related to the executive
progress and purchase of water distribution network acces-
sories. Therefore, the cost of the water distribution network
can be reduced by reducing and optimizing this part. For
this purpose, the problem of water distribution network
design should be defined as an optimization model and
solved it using an efficient method. Nowadays, Meta-heu-
ristics algorithms are the most efficient methods for solving
optimization models. In this research, two sample problems
mean Schaake and Lai (1969) water distribution network
and NEWYORK city are modeled in the EPANET software
and solved using an improved version of the artificial bee
colony algorithm that is called MATLAB software. To eval-
uate the efficiency of the proposed algorithm, the results are
presented and compared with the basic and standard ver-
sion of the artificial bee colony algorithm and other results.
Using an improved artificial bee colony algorithm for the
two-loop network (NEWYORK), the objective function
value and computational cost are 419000 $ (38.13 M$) and
2800 (3800), respectively. A comparison of the results shows
that the construction and computed costs are reduced com-
pared with the result of the standard version. Therefore, this
algorithm is an efficient algorithm for solving optimization
problems such as the design of a water distribution network.
Keywords: Artificial Bee Colony Algorithm, Water Distribu-
tion Network, EPANET, Optimum Design, Pipe Diameter.
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Abstract

The salinity of irrigation water resources combined with
improper irrigation and drainage management is consid-
ered one of the most important threats to the sustainability
of the agricultural sector in irrigated lands of the country.
According to an overall estimate, about half of the coun-
try's irrigated farms have salinity problems at different lev-
els. Given that no up-to-date and accurate report on the
salinity status of agricultural water resources of Iran has
been prepared so far, this paper decided to do this with
the help of the latest statistics and information available
at a national scale. For this purpose, the quality (salinity)
data of agricultural water resources related to Iran Water
Resources Management Company and also the results
of previous studies on the quality of surface and under-
ground water resources were used. The results of data
analysis, which was conducted on 44.5 billion cubic me-
ters of groundwater used in the agricultural sector, show
that the average electrical conductivity of these resources
is around 2.0 dS.meter-1. of which, about 31% (equivalent
to 13.8 bem), as well as about 20% of the surface agricul-
tural water resources (equivalent to around 3.6 to 4.4 bcm)
have salinities higher than the average. Concludingly; the
possible effects of salinity on crop yield have also been pro-
vided, as well as proper solutions to overcome the salinity
problems of irrigated agriculture.

Keywords: Ground Water, Surface Water, Salinity, Elec-
trical Conductivity, Agriculture.
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Abstract

In recent decades, the management and treatment of sewage
and sludge dewatering process have become crucial due to
their high nutrient content. However, choosing the right tech-
nology in this area is a big challenge due to the complexities
and the existence of many uncertainties. In this article, an an-
alytical hierarchy process is used as a decision-making tool to
choose the appropriate dewatering method in the southern
Tehran treatment plant, in which the criteria structure and the
evaluation process are defined by describing several possible
options for sludge dewatering to be compared and weighted.
The results were analyzed and evaluated using Expert choice
software. According to the results, the belt filter press is the
best and most appropriate technology for sewage sludge de-
watering among pressure and belt filter press, lagoon, cen-
trifuge, and sludge drying beds. Finally, validation had been
done based on the sensitivity analysis method, which shows
the effect of changes in input parameters on the results and
was carried out for technical, economic, environmental, and
management criteria, and the sensitivity of the options to the
change in the weight of the main criteria was determined and
the results showed that the most sensitivity in the economic
criteria refers to the lagoon process, in the technical criteria
refers to the centrifuge process, in the environmental criteria
refer to the centrifuge process, and in the management crite-
ria refers to the belt filter press process. The results show that
this method, due to its simplicity and adaptability to different
situations and regions, can be considered at the national level
for different decision-makers in the field of selecting processes
in water and wastewater treatment.

Keywords: Dewatering, Treatment, Sewage, Sludge, Analyt-

ical Hierarchy Process.
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Abstract

One of the main limitations in the development of the aqua-
culture industry in Iran is access to fresh water with good
quality. This requires the development of sustainable tech-
nologies for aquaculture wastewater treatment. The present
study investigates breeding technologies in order to save wa-
ter consumption in Iran's aquaculture systems, relying on
the model of sustainable development. In this research, the
innovations created in aquaculture wastewater treatment in
recirculating aquaculture systems (RASs), aquaponics and
integrated multi-trophic aquaculture (IMTA) systems have
been discussed. A recirculating aquaculture system, which
treats wastewater by removing toxic pollutants and recycling
water, requires only 10% of the total volume of fresh water
to produce of fish. Therefore, this system helps to save wa-
ter. However, it has limitations, the most important of which
is the accumulation of nitrates in the system, high economic
cost, and difficult management, which is achieved by convert-
ing nutrients from aquaculture effluents into algal biomass.
In addition to RASs, aquaponics is a food production system
that combines conventional aquaculture methods and RASs.
This method includes aquaculture and plant cultivation,
which shows the integration of aquaculture-agriculture activ-
ities. Integrated multi-trophic aquaculture (IMTA) includes
the use of symbiotic organisms in breeding systems that op-
timizes the balance of nutrients and purifies the wastewater
resulting from aquaculture activities. This method shows the
combination of different nutritional levels that organic and
inorganic effluents are used by different organisms.

Keywords: Aquaculture Wastewater, Water Treatment, Recir-
culating Aquaculture System, Aquaponics, Sustainable Devel-

opment.
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