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Abstract

The short-term water condition forecast for the nam theun 2 reservoir was analysed with the
help of a water quality model that was three-dimensional. In the subsequent steps, this model
was utilised to investigate a variety of additional potential scenarios. All of the objectives that
were set for the model were accomplished. There will still be areas of the reserve that do not
have any oxygen in the hypolimnion, despite the fact that it is anticipated that the oxygen
content in the water column will increase in fifteen years. In the course of time, potentially
harmful compounds will gradually disappear from the environment. The article provides two
instances that illustrate how hydrodynamics could potentially contribute to the cleaning of
water. Both scenarios involve dynamic forces, which can occur naturally or be created by
individuals. Dynamic forces take place in both circumstances. A significant impact on the
quality of the water contained in reservoirs is exerted by the duration of significant hydro
meteorological phenomena such as precipitation, flooding, and temperature drops. Several
years' worth of hydro meteorological data demonstrates how drastically different the weather
was during that time period. The durations of these occurrences do, in fact, have an impact on
the quality of the water, as indicated by all of the indicators that are available. In accordance
with the calculations, the physical features of the water that is located beneath the impoundment
would have been different if the power plant had been engaged immediately after the
impoundment had been established. The model has been utilised by researchers to investigate
the relationship between changes in land use in the watershed and the levels of no- and po: in
the watershed. The fact that there is only one currency demonstrates the competition that exists
between the various ways that water can be used.

Keywords: advanced water management, hydrodynamic modelling, river basin management,
china water security, water resources sustainability.

1. Introduction

Natural resources and ecosystems are under increasing stress as a result of human activity and
subsequent population growth, say scientists. An increase in the number of people causes this
strain. Because of people's actions, there is pressure. People are experiencing the burden as a
result of ecosystems and resources that are at fault. There are a lot of problems that ecosystems
are having to deal with because of how much water people need. This is a key factor that is
exacerbating the water shortage. For this reason, it exacerbates the already serious problem of
water scarcity (bhargav et al., 2024). The 320,000 sq. Km alluvial plain, also known as the
north china plain (ncp), is located in the provinces of shandong, beijing, hebei, and henan.
Another term for the same area is the north china plain (ncp). When the yellow, huai, and hai
rivers met in the nation's capital, they formed what is now known as the national capital public
park (ncp). Maybe the conception of the park was inspired by these rivers. The frequency of
water shortages in the area has increased over the last several decades, according to several
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expert investigations. Exacerbating this situation are other variables, like the area's rapid
urbanisation, population growth, and the unpredictability of weather patterns. The current state
of affairs is due to each of these factors. Massive wheat and maize harvests, a large industrial
sector, and a population of over 200 million people all contribute to the plain's status as an
economic superpower. The plain is also very good at supporting a wide variety of agricultural
products economically. Water scarcity is becoming more of an issue for water users, despite
the fact that everyone needs access to clean water for their homes, farms, and businesses. There
must be access to drinkable water for companies operating in this field. Water scarcity threatens
not only the water supply but also the ecosystems that rely on it. Pressing decision-makers to
prioritise various water usages within a system makes water resource management more
complicated. This is because there is already a great deal of stress on ecosystems and water
supplies, and the lack of drinkable water is just adding to that. Inadequate recharging of aquifers
and overdraft caused by agricultural uses of surface water storage both contribute to decreasing
groundwater levels. The deterioration that has occurred due to unforeseen effects is
unacceptable. The aforementioned issue has arisen as a result of the lack of recharge and the
excessive surface water storage, which has led to the drying up or severe pollution of numerous
rivers (cheng et al., 2024).

2. Background of the study

The chinese government introduced the "2011 no. 1 central policy document" as a policy
framework, similar to the european water context directive. This post will make an effort to
allay some of the mounting anxieties surrounding water. This policy statement mainly deals
with water scarcity and quality, but there are many other interconnected issues with water
resource management that must be addressed in a comprehensive plan. The reason being, these
problems can only be adequately addressed by implementing an integrated strategy. A lot of
ground is covered by the objectives, which include controlling water quality and efficiently
allocating water resources, among many others. These areas are typically thought of as
separate, yet they do share certain similarities (el baida et al., 2025). While researchers can
articulate their own goals, integrating methods from many fields might be difficult. Consider
it for a brief moment. Several factors, such as the direction of flow and pollutants that enter
rivers, could affect their water quality. For instance, to determine the allowable level of polluted
effluent, researchers require information regarding reservoir outflows and water allocations.
Therefore, it is not possible to determine satisfactory amounts of polluted effluent. The main
reason for the limitation is that it just cannot be accomplished. Integrated water resource
management (iwrm) is a useful strategy in this regard since it promotes better resource
coordination while ensuring the safety of people, planet, and profit (gurmu et al., 2024).

3. Purpose of the study

This problem came about because hydro-economic techniques, which are the main topic of this
phd article, are becoming more popular. Water distribution and storage operations will be
improved as a result of this project. That is the cause of the present situation, if what was said
earlier is correct. That view of water management holds that it is a problem best solved by
collaborative optimisation through a method that models water management in line with that
view. The plan's execution aims to reduce expenses associated with water distribution within
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the basin so that customers' requirements may be met. Since this is the case, the operation is
happening right now. Improving the strategy's efficiency should be its top priority if it is to
achieve its intended result. According to the authors, this approach "simplifies the water
management difficulty into a case of a single-objective optimisation" in the hopes that it will
help clarify this unclear topic. The author implies that this tactic could be viewed as a possible
answer to the problem.

4. Literature review

In contrast, this policy statement prioritises goals related to water shortage and water quality.
The following statement elaborates on these objectives. Moreover, the objectives encompass
several other areas. The management of water quality, water allocation, and water efficiency
are three interconnected but frequently disregarded areas. That being said, one of the main
objectives is water efficiency. While it's possible to customise goals, strategies that work in
one field may not work in another (jahandideh-tehrani et al., 2020). Actually, such an
arrangement is not out of the question. Several factors that could influence the quality of river
water include river flow and the release of contaminants. Numerous factors could impact the
state of the environment. The researcher can't obtain an accurate count of the permitted amounts
of polluted effluents, for instance, until the researcher have information regarding reservoir
releases and water allocations. Because of this, it is not feasible to meet expectations. The main
rationale for this is that it would be totally unrealistic to do. "integrated water resources
management" is a catchall term for a strategy that better coordinates existing resources to
safeguard natural resources while also ensuring social equality, economic resilience, and both
(kant et al., 2025).

5. Research question
e What is the impact of water resources on hydrodynamic modelling?

6. Research methodology
6.1 research design:

Quantitative data analysis was conducted with spss version 25. The researchers utilised the
odds ratio and the confidence interval of 95% to evaluate the strength and direction of the
statistical association. The researchers established a statistically significant threshold at p <
0.05. An extensive examination clarified the essential attributes of the data. Data gathered
from surveys, polls, and questionnaires, along with data analysed through computational
statistical methods, are often evaluated using quantitative techniques.

6.2 sampling:

Research participants completed questionnaires to provide information for the study.
Employing the rao-soft technique, researchers determined that the study included 657
participants. Researchers distributed 896 questionnaires to the public. The researchers received
823 responses, discarding 45 for incompleteness, resulting in a final sample size of 778.
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6.3 data and measurement:

The research predominantly utilised data obtained from a questionnaire survey. The
participant's fundamental demographic information was solicited first. Participants were then
provided with a 5-point likert scale to assess the online and offline channels. The researchers
meticulously examined several resources, particularly internet databases, for the collection of
this secondary data.

6.4 statistical software: the statistical study was performed utilising spss 25 and microsoft
excel.

6.5 statistical tools: a descriptive statistical method was utilised to understand the fundamental
characteristics of the data. The researcher must assess the data using anova.

7. Conceptual framework

8. Results

e Factor analysis

A prevalent use of factor analysis (fa) is to identify latent variables within visible data. In the
lack of clear visual or diagnostic signs, it is customary to employ regression coefficients for
rating purposes. In fa, models are crucial for success. The objectives of modelling are to
identify flaws, intrusions, and discernible connections. The kaiser-meyer-olkin (kmo) test
evaluates datasets generated from multiple regression analyses. The model and sample
variables have been confirmed to be representative. The data exhibits redundancy, as indicated
by the statistics. Reduced proportions improve data understanding. The kmo output is a
numerical value ranging from zero to one. A kmo value ranging from 0.8 to 1 signifies that
the sample size is sufficient. The following are the acceptable levels, as per kaiser: the
subsequent approval standards established by kaiser are as follows:

a lamentable 0.050 to 0.059, subpar 0.60 to 0.69
middle grades often range from 0.70 to 0.79.
exhibiting a quality point score between 0.80 and 0.89.
they are astonished by the range of 0.90 to 1.00.

table 1: kmo and bartlett's test for sampling adequacy kaiser-meyer-olkin measure is .957
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the outcomes of bartlett's test of sphericity are as follows: approximately chi-square, degrees
of freedom = 190, significance = 0.000

This validates the authenticity of assertions made just for sampling reasons. Researchers
utilised bartlett's test of sphericity to evaluate the relevance of the correlation matrices. The
kaiser-meyer-olkin measure of 0.957 indicates that the sample is adequate. Bartlett's sphericity
test indicates a p-value of 0.00. A favourable result from bartlett's sphericity test indicates that
the correlation matrix is not an identity matrix.

Table: KMO and Bartlett's

EKMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. | 937

Bartlett's Test of Sphericity Approx. Chi-Square 3252 968

df 190

Sig. 000

The relevance of the correlation matrices was further evaluated using bartlett's test of
sphericity. A sample adequacy measure of 0.957 was used by kaiser-meyer-olkin. The
researchers used bartlett's sphericity test to determine a p-value of 0.00. The results of bartlett's
sphericity test were significant enough to rule out the validity of the correlation matrix.

% Dependent variable

e Water resources:

The process by which water interacts with other fluids. The word "plural noun" describes a
noun that has evolved from its singular form to take on the connotation of a plural noun.
Hydrodynamics is a branch of physics concerned mainly with the study of fluid dynamics.
Fluid dynamics refers to the study of the forces acting on solids that are either immersed in
fluids or are in motion in relation to fluids (li et al., 2024). Hydrodynamics is a scientific
discipline that focuses on studying fluid dynamics. The tiny particles propelled by moving
fluids are propelled by hydrodynamic forces, which include pressure and fluid shearing. To
describe these forces and their relationship to the velocities of fluids and particles, the term
"dimensionless reynolds number" is used. The word is used to achieve this goal. Restoring the
no-slip boundary condition is the foundation upon which hydrodynamic models are built for
continuum flow models. In terms of building the models, this is correct. Extensive models of
gas flow behaviour in the continuum-transition regime have been offered to accomplish this
goal. A plethora of alternative setups are available for each of these devices. Academic research
in the field known as hydrodynamics primarily focuses on the study and simulation of moving
fluids. In most cases, this is the main emphasis of the field. It is crucial to explain the basic
concepts of conservation of mass, energy, and momentum within the framework of this
process. Fluids possess kinetic energy when they are in motion. Motion is made possible by
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kinetic energy. Potential energy, which can be represented as pressure or height, can be
generated from this energy, and vice versa. This change is within the realm of possibility
(khoshkonesh et al., 2024).

% Mediating variables

e Hydrodynamic modelling:

The relationship with water is ever-changing. A noun that is constructed in the singular form
but is used in a plural sense when spoken. The field of physics known as hydrodynamics
expands on the study of fluid dynamics, which may be described as the study of the forces
acting on solid objects either submerged in fluids or moving relative to fluids. The tiny particles
are driven by fluids in motion’s hydrodynamic forces, which include pressure and fluid
shearing (ming et al., 2020). The term "dimensionless reynolds number" is used to describe
these forces and their relationship to the velocities of fluids and particles. Fundamental to
hydrodynamic models is the restoration of the no-slip boundary condition in continuum flow
models. Experiments on gas flow behavior in the continuous transition phase have made use
of several varieties of these models. Research and modelling moving fluids are at the heart of
the scientific field known as hydrodynamics. The main focus is on teaching the basic concepts
of energy, momentum, and mass conservation. Kinetic energy is a property of moving fluids.
It is possible to transform this energy into potential energy, which can be represented by
variables like height or pressure and, inversely (monteil et al., 2021).

e Relationship between hydrodynamic modelling and water resources

The process of water resource management makes use of hydrodynamic modelling to
determine how resources might be utilised most efficiently. This technique is advantageous for
various vital processes, including the protection of the environment, the irrigation of crops, the
generation of hydropower, the forecasting of floods, and the formulation of strategies for
ensuring water security. For the purpose of making accurate projections regarding the severity
of a flood, the height of the water, and the direction in which it will flow, hydrodynamic models
require data that can be relied upon, particularly topographic analysis. When the researchers
combine hydrodynamic and hydrological models, the researchers are able to better comprehend
how water systems function, become more knowledgeable about watersheds, and devise
strategies to effectively prevent floods (wegscheider et al., 2024). The flow of water over
bodies of water, such as lakes, river channels, and floodplains, can be demonstrated through
the use of hydrodynamic models, which are able to do computations based on physical
principles. Hydrodynamics is the study of fluid motion. To make fluid move, a number of
different parts can either work together or independently. During the process of fluid motion,
the field of hydrodynamics, which is a subfield of mechanics that deals with fluids in general
and water in particular, focuses on the interaction between internal and external forces.
Hydrology is a subfield of science that investigates the movement of water on earth, including
how it travels on the surface and how it moves below. The primary goal is to acquire knowledge
and prepare for the flow of groundwater and the various risks associated with flooding.
Modelling water resources may help us learn more about their distribution, modification, use,
and management. The fact that there are so many models that can describe and foresee things
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in numerical form makes it possible for science to be of assistance in the planning, protection,
and management of water resources (khalil et al., 2025).

Based on the previous discussion, the researcher has proposed the following hypothesis to
explore the relationship between hydrodynamic modelling and water resources.

“ho1: there is no significant relationship between hydrodynamic modelling and water
resources.”

“h;: there is a significant relationship between hydrodynamic modelling and water
resources.”

Table 2: H; ANOVA Test

ANOVA
Sum
Sum of Squares | df | Mean Square F Sig. |
Between Groups 39588.620 | 323 5475.537 | 1020603 | 000
Within Groups 492770 | 454 5.365
Total 40081.3%90 | 777

This study produces significant outcomes. The f value is 1020.603, demonstrating relevance
with a p-value of 0.000, which is below the 0.05 alpha threshold. This signifies the, “h;: there
is a significant relationship between hydrodynamic modelling and water resources” is
accepted and the null hypothesis is rejected.

9. Discussion

The use of hydrodynamic modelling, which provides china with a realistic image of how water
flows and how contaminants move through it, enables china to better manage its water supply.
The chinese government now has a better handle on its water resources. China now has more
control over its water sources as a result of this. The fact that this is now feasible means that
municipalities are able to take care of their rivers as a whole, prevent floods from reaching
dangerous levels, and expand without negatively impacting the environment. For the purpose
of planning how to use water, managing storage reservoirs, monitoring pollution levels, and
predicting when floods may occur in the future, it combines data from hydrological models and
geographic information systems. To answer the researcher’s question, yes, it is possible to
accomplish all of this while also addressing the issues that are caused by urbanisation and
climate change. People who are faced with the decision of how much water to use and exactly
what kind of water to use could find this sophisticated model to be quite helpful. The water
resources of china present a significant challenge due to the fact that they cannot be distributed
uniformly across the country. In spite of the fact that the northern region is home to a large
population and a large number of crops, it does not have sufficient water. A significant amount
of surface water can be found in the southern region, on the other hand. In an effort to find a
solution to the issue, the chinese government has invested a significant amount of money in the
construction of water infrastructure. Consider the south-to-north water diversion plan as an
illustration of the point. This is done with the intention of transporting water from dry regions
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to those that are in need of it. This project serves as an example of the achievements that the
chinese government is capable of providing. It is essential to improve management, ensure that
water is safe, and implement sustainable development strategies in order to address issues such
as pollution, excessive extraction of groundwater for mining, and the fact that it is anticipated
that demand would exceed supply. It is essential to arrange these three significant
responsibilities in the order of their importance. The way that urban water systems are
organised for disaster assistance can be improved through the use of coupled models. It is
possible that creating a model of urban flooding and waterlogging will be required in order to
accomplish this objective. Following the implementation of these modifications, the
effectiveness of the water distribution system will improve. By utilising these models,
researchers are able to improve the accuracy of their studies and forecasts on water resources.

10. conclusion

The researcher emphasises that the primary objective of this doctoral study is to strengthen the
distribution of water, increase its availability, and enhance its quality by encouraging the use
of hydro economic approaches. The proposed method views water management as a challenge
that requires joint optimisation. The objective of this strategy is to satisfy consumer demand
while simultaneously lowering distribution costs across the basin. By employing this tactic, the
researchers can effectively tackle the water management problem, treating it as a
straightforward optimisation problem with a single objective. This approach was successful in
resolving a challenging water management issue that was occurring in a river basin in china.
To make the management problem more formal, the first thing that was done was to employ
the water value technique, which is a sort of stochastic dynamic programming. This method
made the situation less significant. There is a possibility that water value tables will assist us
in better comprehending the most significant water issues in numerical form. Because of their
practicality and attractive appearance, these sorts of tables are an excellent choice for water
management. In the absence of any regulations prohibiting it, customers would continue to
pump groundwater to satisfy their need. According to the findings of those studies, the middle
route of the south-to-north water transfer project will be of assistance in addressing water
scarcity issues by making the most efficient use of available resources. In light of this new
information, what had already been discovered was validated. To establish controls, the
streeter-phelps equation was used to determine the lowest achievable level of dissolved oxygen
further downstream. Following this, the biological oxygen demand was utilised to determine
the anticipated quantities of pollution that would be present. Although the challenge presented
non-linear constraints and a non-linear objective function, computer systems were able to
successfully manage stochastic dynamic programming optimisation. The data makes it very
evident that those farther down the line were provided with surface water to mix with at the
same time. Although there were stringent regulations regarding the purity of the water, the
ecological discharges were still higher than the minimum. When calculating the required and
available water, the water quality must be considered, even if the cost increase is small
compared to the deficit.
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