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This study examines the state of water resources governance in
the Ilam Dam watershed. Water resource governance is a mul-
tifaceted concept involving interactions between institutional
factors, public support, and adaptability to future changes. To
evaluate these factors, questionnaires were designed and dis-
tributed among three main groups: managers, experts, and
watershed residents. The results from the data analysis indi-
cate that in terms of public support, the average scores given
by managers, experts, and residents were 3.92, 3.84, and 3.78,
respectively, indicating a good status but highlighting the need
for increased awareness and more active public participation.
The institutional factor, with average scores of 3.62 for manag-
ers and experts and 3.50 for residents, also shows a good status.
These results reflect the relative efficiency of existing institu-
tions, but there is a need for further strengthening, increased
transparency, and accountability. The adaptability factor, with
average scores of 3.98 for managers, 3.86 for experts, and 3.65
for residents, indicates a relatively good ability to face future
changes and challenges. However, the lower scores from resi-
dents highlight the need for greater focus on empowering the
local community and improving early warning systems. Accord-
ing to the results, the overall state of water governance from
the perspective of managers, experts, and residents of the wa-
tershed was evaluated as good, with scores of 3.84, 3.77, and
3.64, respectively. Enhancing public engagement, strengthening
managerial institutions, and improving the adaptive capacities
of the local community can contribute to better water resource
governance and sustainable development.

Keywords: Water Governance, Watershed, Public Support,
Adaptability, Institutional Factors.
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The water crisis is one of the most important crises in Iran, and
solving it requires examining the causes. The empirical literature
indicates that the primary cause of Iran’s water crisis lies first
in the state’s entry into water management and subsequently in
its inefficiency in managing water resources. However, this lit-
erature does not address why and how the state entered water
governance and centralized its control. Inspired by Mollinga’s
embeddedness approach and historical institutionalism, and uti-
lizing the concepts of context and critical juncture, this study
examines the history of state intervention in water governance
and identifies key junctures. Findings reveal that the water gov-
ernance context, including empowering farmers to pay taxes,
drought and food supply needs, developmental approaches dur-
ing modern state formation, and the class base of parliamentary
representatives and officials, led to the first critical juncture:
the establishment of the Irrigation Organization in 1943. This
organization allowed for the state’s participatory involvement in
water management. Over the next 20 years, contextual chang-
es—such as increased state financial resources, shifts in officials’
class structures, suppression of opposition, the rise of Moham-
mad Reza Shah’s power, and the use of water projects for state-
building—established the hydraulic mission among elites. To im-
plement this mission, the state required a powerful bureaucracy,
realized with the Ministry of Water and Power’s establishment.
Thus, the state gained centralized and exclusive control over
water governance.

Keywords: Water Institution, Water Crisis, Government Inter-
vention Point, Independent Irrigation Agency, Ministry of Water
and Power.
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In this Conceptual-analytical article, the concept of water ac-
counting and the necessity of the role of water accounting in
water governance have been explained, as well as the correction
of common previous beliefs and assumptions, and the step-by-
step description of the water accounting cycle. For this purpose,
the basic concepts related to these issues, such as food security,
water security, water accounting and water auditing have been
proposed at the beginning. Then, the key features of the water
accounting approach, as well as the importance of water ac-
counting and auditing as a tool for evaluating good governance,
have been considered in detail. At the end, the topics of water
accounting and auditing in water management and governance
have been stated and the final conclusion has been made. Water
accounting provides information about the trend of water sup-
ply and demand in space and time and examines the underlying
causes of the imbalance in water supply and demand by dif-
ferent water users, the stability of the current level of water
consumption, and the efficiency or effectiveness of water use by
different stakeholders. Therefore, water accounting is increas-
ingly considered critical for evidence-based policymaking relat-
ed to water resources. In practice, basic information, including
biophysical and technical data, does not necessarily translate
into relevant political choices and their successful implementa-
tion on the ground. Many theories have attributed the grow-
ing challenges in water resources to a “crisis of governance”.
Understanding the physical and technical limitations in water
resource management approaches, as well as the importance of
institutional and political factors in shaping water-related poli-
cies and determining the methods of implementing these poli-
cies, seems essential.

Keywords: Water Accounting, Water Auditing, Water Govern-
ance, Water Allocation, Sustainable Development.
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Social conflicts over water resources are one of the most im-
portant and growing challenges in today’s society, rooted in the
scarcity of water resources. With population growth, climate
change, and a host of other factors, water resources have be-
come limited, leading to social conflict and strife. This applied
research has explained the scenarios resulting from the socio-
political conflicts of Iraq’s water based on the hydropolitical
relations between Iran and Iraq using a descriptive-analytical
method and Mic Mac, Scenario Wizard, and Vensim software.
The results of the research showed that ethnic tensions on both
sides of the border, Turkey’s dam construction on the branches
of the Tigris and Euphrates, climate change, the level of atten-
tion to advanced technologies in water resource management,
the dependence of livelihoods in western Iran and eastern Iraq
on water resources, sustainable development, and paramilitary
groups were selected as key variables affecting the hydropo-
litical relations between Iran and Iraq resulting from the social
conflicts of water in Iraq. Imagining different states from criti-
cal to desirable for key variables, the scenario of hydropolitical
relations between Iran and Iraq, resulting from social conflicts
in Iraq, showed it to be critical. In this regard, strengthening
hydrodiplomacy and regional cooperation; cooperation between
Iran and Iraq to negotiate with Turkey to respect the rights of
downstream countries; investment in new technologies for wa-
ter resources management; the establishment of water-efficient
industries in western Iran and eastern Iraq; and attention to the
linkage of water, food, and energy in integrated water resources
management were suggested as the most important solutions to
prevent the creation of a critical situation.

Keywords: Social Conflicts, Hydropolitical Relations, Critical
Situation, Iran and Iraq.
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Water, a vital element for socio-spatial sustainability, has
emerged as a central issue in geopolitics in recent decades
due to factors such as climate change, population growth,
and economic development. This applied research, employ-
ing a descriptive-analytical approach, investigates the pri-
mary drivers influencing the transformation of watershed
governance systems within the hydropolitical context of
the transboundary Harirud River. The main objective of
this study is to identify and analyze the key drivers shap-
ing the future of hydropolitical relations in this watershed.
The findings reveal four primary drivers: a focus on socio-
economic issues aligned with the hydropolitical objectives
of water resources, an emphasis on local water governance,
coordinated management of transboundary watersheds,
and the utilization of indigenous knowledge, rainwater har-
vesting, and flood management. These drivers, identified by
experts, are the most critical factors influencing hydropolit-
ical relations in the Harirud watershed. The results under-
score the necessity of a comprehensive and integrated ap-
proach to watershed governance that encompasses social,
institutional, international, and technical dimensions. The
findings highlight the critical importance of these drivers
in ensuring regional water sustainability and security, miti-
gating potential conflicts, and facilitating transboundary
cooperation for the optimal and sustainable management of
shared water resources in the Harirud watershed.

Keywords: Key Drivers, Water Resources Management,
Futures Studies, Transboundary Cooperation, Afghani-
stan.
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The water crisis in Iran has been viewed as a natural tragedy, and
the solutions to address it have been primarily understood within
hydrological discussions as centralized, technocratic, and lacking
participatory mechanisms. The present study rejects this perspec-
tive and, adopting a bottom-up approach along with Ostrom’s
theory of common resource governance and the theory of social
hydrology, seeks to analyze the narratives of farmers in the vil-
lages of Dehgolan in confronting the water crisis and its relation-
ship with their lifeworld. The fundamental assumption has been
that farmers, as the first and most important stakeholders of water
resources, possess a distinct understanding and approach to con-
frontation. The resulting data have been interpreted and explained
as rich socio-political texts, aiming to reveal how the ecological
water crisis is intertwined with governance crisis, social justice,
and institutional marginalization. The narrative analysis methodol-
ogy was adopted, and to this end, semi-structured interviews were
conducted with 23 farmers from 11 villages in Dehgolan County.
The findings were interpreted and explained through 5 second-
ary categories and 1 core category. The results indicated that the
lifeworld of farmers in this critical situation and water governance
has become fragile. The fragility of the lifeworld of Dehgolan farm-
ers stems from the triple interaction of weak institutional govern-
ance, the dominance of market rules, and impractical environmen-
tal awareness. These factors have led to reactive behaviors among
farmers in this context, resulting in socio-cultural transformation
and the denial of their collective agency by institutions and each
other. Therefore, a paradigm shift in governance (transitioning
from centralized to participatory approaches) and a redefinition of
the relationship between the market, the environment, and society
seem necessary, whereby the role and position of farmers become
central to the participation and management of water resources.
Keywords: Water Crisis, Fragile Lifeworld of Farmers, Governance
of Common Resources, Social Hydrology, Dehgolan County.
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Water is one of the world’s limited resources, and its shortage poses
challenges for urban populations. Water challenges in the Asian conti-
nent are more acute than in other regions of the world, and developing
countries, including Iran, face a more critical future. In this regard, the
present study examines the challenges of drinking water in Kerman city
in its current and future status. The research is descriptive-analytical
in terms of nature and method and applied in terms of purpose. The
information has been collected through library and documentary stud-
ies as well as fieldwork (questionnaire and visit). The statistical popula-
tion consists of specialists and experts in the water sector, 35 people
have been selected as the sample size by the two-stage Delphi method.
The information has been analyzed through analysis, inference, and
decision-making techniques of BWM and PIPRECIA. The results of the
analysis show that the existing challenges of drinking water in Kerman
city include: decreasing levels of drinking water supply resources, in-
creasing population, urbanization, increasing area and physical surface
of the city, high water consumption in car washes, green spaces, and
industries, unauthorized branches, and harsh climatic conditions. The
results of the BWM technique indicate that the social dimension, with a
value of 0.259, ranked first and as the most important challenge, and the
environmental dimension, with a final value of 0.243, ranked last among
the challenges of the freshwater crisis in Kerman city. The results of
the PIPRECIA technique indicate that the challenge of conflict and disa-
greement between Kerman city and other cities of the province, with a
weight of 0.0442, ranked first and as the most important challenge, and
the divergence and efforts for independence of the people with a weight
of 0.042745, ranked last. Therefore, it can be concluded that if excessive
migration is not prevented and citizens do not save water consumption
patterns, the drinking water crisis in Kerman city will become more se-
vere and will lead to further challenges. In this regard, comprehensive
efforts of urban management are necessary.

Keywords: Dimensions of Drinking Water Challenges, Future Problems
of the Drinking Water Crisis, Decision-Making Techniques, Kerman City.
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Solution Report - Lingo1

Variable Value Reduced Cost
X 0.1667139E-03 0.000000

w4 0.2437281 0.000000

Wl 0.2593312 0.000000

w2 0.2507921 0.000000

W3 0.246148¢6 0.000000

Row Slack or Surplus Dual Price

25 0.1667139E-03 -1.000000

2 0.000000 0.3402132

3 0.000000 0.000000

4 0.000000 0.3229190

b 0.9417222E-04 0.000000

e 0.000000 0.3368678

T 0.000000 0.000000

8 0.2593312 0.000000

9 0.2507921 0.000000

10 0.2461486 0.000000

15 & 0.2437281 0.000000
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Lingo 18.0 - Selution Report - Lingco
File Edit Solver Window Help

DS &= <] e
7

Linge Model - Lingo1

MIN=X:

@ABS (W4/W1-0.540) <=X;
@ABS (W4/W2-0.572) <=X;
@ABS (W4/W3-0.5990) <=X;
@BABS (W2/W1-0.5967) <=X;
BABS (W3/W1-0.5949) <=X;
W1+W2+W3+W4=1;

Wl>=0;

W2>=0;

W3»=0;

Wd»=0;
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In order to deal with the challenges caused by the limitations
of water resources in the path of social and economic de-
velopment, various models of pressure management meth-
ods have been proposed and developed all over the world.
One of the pressure and leakage management methods in
water distribution networks is the use of Pressure Reducing
Valves and the creation of District Metered Areas, for the ef-
fective operation of these valves, it is very important to de-
termine the appropriate position and regulated pressure. In
the present study, the effect of the pressure zoning method
on pressure management and network leakage reduction
was investigated using a hydraulic model. For this purpose,
with the help of WaterGEMS software, the hydraulic model
of the water distribution network of Dorud city was designed
and the model was calibrated using the information of flow
measurement and pressure measurement, then the hydraulic
analyses were performed. Based on the obtained results, the
distribution network of this city was divided into 4 zones, and
in addition to the existing pressure reducing valves, 4 new
pressure reducing valves were proposed for pressure regula-
tion. The results showed that applying zoning reduced the
average pressure across the network by 17%, which led to an
average leakage reduction of 17%. According to the results of
the presented method, it has a proper efficiency in managing
the pressure and leakage of the water distribution network.
Keywords: Pressure Management, Zoning, Water Distribu-
tion Network, Leakage.
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The dependence of the residents' livelihoods on agriculture
in the Roshtkhar Plain and the increase in population have
caused the indiscriminate extraction from deep wells, as
the main source of water supply. The result of which was
a severe drop in the water level and a critical situation in
the Roshtkhar aquifer. In order to reduce the crisis, several
management activities have been carried out, including the
installation of smart meters (SMs) on the wells in 2015, as a
subset of the rehabilitation and balancing plan. Investigating
the trend of changes in 20-year hydrographs of observation
wells, as well as calculated operation hours and energy con-
sumption of their corresponding selected agricultural wells,
and the graphs of the changes in energy consumption and
operation hours shows a considerable decrease in the slope
of the water level changes trend line after installing the SMs,
compared to before installation. So that, in observation wells,
which have continuous and correct statistics, there was an
average decrease of 46.4% in the drop of water level after
SMs installation. In addition, with installing SMs, the actual
working hours and energy consumption of the selected wells
have decreased by 11.7% and 22.8%, respectively, for the two
similar time periods before and after installation. Due to the
severe to very severe drought conditions in Roshtkhar over
the past 10 years, based on SPEI drought index the climate
situation did not have much effect on reducing energy con-
sumption and operating hours of wells, as well as improving
the trend of water level changes.

Keywords: Smart Meter. Water Table Fluctuations,
Roshtkhar Plain.
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Integrating Internet of Things (IoT) technology with tra-
ditional irrigation systems is an effective step toward ad-
vancing smart irrigation. Due to its critical role in ensur-
ing food security and preserving global water resources,
optimal water management has become a major challenge.
Traditional irrigation methods in many regions lead to the
waste of both water and human resources. Smart irrigation
systems are designed to optimize water use and enhance
agricultural productivity. In addition to reducing water
consumption, these systems improve efficiency and over-
all agricultural performance. Various techniques have been
developed to assess soil moisture and plant water stress,
helping to prevent unnecessary irrigation. This study first
examines different smart irrigation management methods
and the tools utilized in these systems. It then compares
these technologies with traditional irrigation methods and
evaluates their impact on water conservation. Research
findings indicate that smart irrigation systems based on
soil moisture sensors, evapotranspiration, and rainfall have
achieved water savings of 20% to 41.5%, 20% to 48%, and
7% to 50%, respectively, compared to traditional irrigation.
Additionally, sensor-based optical systems have proven
to be more effective than conventional experimental and
laboratory methods in assessing plant and soil variations.
Therefore, implementing smart irrigation systems in agri-
culture is recommended as an efficient strategy for opti-
mizing water consumption.

Keywords: Evapotranspiration Controllers, Internet of
Things (IoT), Smart Irrigation, Soil Moisture Sensors.
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1. Weathermatic (Weathermatic, Inc., Dallas, TX)
2.Toro (Toro Company, Inc., Riverside, CA)
3.ETwater (ETwater Systems LLC, Corte Madera, CA)
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Soil Moisture Sensor (SMS)
Evapotranspiration (ET) Controllers
Rain Sensors (RS)
Soil Moisture Content (SMC)
Unmanned Aerial Vehicles (UAV)
Crop Water Stress Index (CWSI)
Internet of Things (IOT)
Deficit Irrigation (DI)
Wind Speed Tracker

. Camera Sensors

© Nk W

S
)

. Light Dependent Resistor
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. Precision Irrigation
. Optical Sensors (OS)
. ZigBee wireless network technology
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. Reference evapotranspiration
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. Crop evapotranspiration
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. Crop coefficient
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. Crop Water Requirement
. Root Zone Water Quality Model
. Global System for Mobile Communications
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. Unmanned Aerial Vehicles
22. Machine Learning
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Evapotranspiration is one of the most important com-
ponents in water and energy balance, and its accurate
estimation is necessary for water resource manage-
ment, irrigation scheduling, and environmental stud-
ies. In recent years, the application of machine learning
(ML) techniques has provided a promising approach to
improving ET prediction accuracy. In this study, two
artificial neural network models, multilayer percep-
tron (MLP) and radial basis function (RBF), were used
to estimate reference crop ET at Mashhad, Sabzevar,
and Torbat-e Jam stations in Razavi Khorasan province.
Meteorological data, including temperature, relative
humidity, wind speed, and sunshine hours, were col-
lected and normalized from 1992 to 2023. The ET val-
ues calculated by the FAO Penman-Monteith method
were used as target values for training the models. The
results showed that the neural network models, espe-
cially MLP, could provide accurate estimates of ET and
performed better than the Linacre and Hargreaves-
Samani methods. Excluding wind speed at Torbat-e
Jam and Mashhad stations resulted in a 5.1% decrease
in the coefficient of determination (R?), while at Sa-
bzevar, this decrease was 11.3%. In contrast, exclud-
ing sunshine hours had a negligible impact on model
accuracy. These findings emphasize the high potential
of artificial neural networks in estimating ET in data-
scarce conditions and can contribute to the optimal
management of agricultural water resources in the
studied region.

Keywords: Evapotranspiration, Machine Learning,
Neural Networks, Modeling, Water Management.
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The accurate estimation of evapotranspiration in green-
houses is crucial for the optimal utilization of water re-
sources and accurate irrigation scheduling, leading to
improved water use efficiency. Various experimental and
physical models are commonly used to estimate evapo-
transpiration based on climate data. In this review, the
relationship between greenhouse technology and refer-
ence models for estimating evapotranspiration (ET) or
crop evapotranspiration estimation models (ET,) was ana-
lysed. The classification of greenhouses, the equipment
commonly used, and the data collected for ET  and ET,
measurements were also analysed in this study. In general,
this study aimed to evaluate, and summarise the currently
available ET_ and ET_ models used in different greenhouse
categories, and to assess the degree of accuracy of the
widely used models in estimating ET  and ET,. The re-
sults showed that the FAO-56 Penman-Monteith equation
performed best among all models and can be considered
as the best method for estimating ET in low-tech plastic
greenhouses that are widely used in Iran. If greenhouse
ET, models become more user-friendly and accessible,
the likelihood or chance of rapid dissemination and adop-
tion of advances in ET, estimation technology by a larger
community of greenhouse crop producers will increase.
The overview presented in this study highlighted the rela-
tionship between greenhouse technology and ET_ and ETc
models. Studies have also shown that the knowledge and
methods available in ET_ measurements can positively in-
crease the sustainability of greenhouse agriculture.
Keywords: Crop Evapotranspiration, FAO-56 Penman-
Monteith, Reference Evapotranspiration, Technology, Wa-
ter Requirement.
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