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Abstract 
Urban water management in emerging cities faces complex challenges due to rapid 
population growth, climate change impacts, and limited infrastructure. This study aims 
to analyze sustainable urban water management strategies by employing a 
multidisciplinary approach integrating environmental science, urban planning, policy 
analysis, and community-based insights. Using a library research methodology, this 
article synthesizes theoretical frameworks, empirical findings, and policy reports to 
identify best practices for enhancing water governance, improving infrastructure 
resilience, and fostering stakeholder collaboration. The results indicate that integrated 
water resources management, technological innovation, policy coherence, and 
participatory governance are key pillars for sustainable urban water systems. Findings 
further reveal that localized solutions tailored to socio-cultural contexts, combined 
with data-driven decision-making, improve efficiency and equity in water access. The 
study concludes with recommendations for policymakers, practitioners, and 
researchers to adopt holistic strategies that address technical, social, and 
environmental dimensions of urban water sustainability. 
Keywords: Multidisciplinary approach, integrated governance, urban resilience. 

 
Abstrak 

Pengelolaan air perkotaan di kota-kota berkembang menghadapi tantangan kompleks 
akibat pertumbuhan penduduk yang cepat, dampak perubahan iklim, dan 
keterbatasan infrastruktur. Penelitian ini bertujuan untuk menganalisis strategi 
pengelolaan air perkotaan berkelanjutan dengan pendekatan multidisipliner yang 
mengintegrasikan ilmu lingkungan, perencanaan perkotaan, analisis kebijakan, dan 
wawasan berbasis masyarakat. Dengan menggunakan metode library research, artikel 
ini mensintesis kerangka teoritis, temuan empiris, dan laporan kebijakan untuk 
mengidentifikasi praktik terbaik dalam meningkatkan tata kelola air, memperkuat 
ketahanan infrastruktur, dan membangun kolaborasi pemangku kepentingan. Hasil 
menunjukkan bahwa pengelolaan sumber daya air terintegrasi, inovasi teknologi, 
koherensi kebijakan, dan tata kelola partisipatif adalah pilar utama sistem air 
perkotaan yang berkelanjutan. Temuan lebih lanjut mengungkapkan bahwa solusi yang 
dilokalisasi sesuai konteks sosial-budaya, dikombinasikan dengan pengambilan 
keputusan berbasis data, meningkatkan efisiensi dan kesetaraan akses air. Studi ini 
menyimpulkan dengan rekomendasi bagi pembuat kebijakan, praktisi, dan peneliti 
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untuk mengadopsi strategi holistik yang menangani dimensi teknis, sosial, dan 
lingkungan dalam keberlanjutan air perkotaan. 
Kata kunci: Pendekatan Multidisipliner, Tata Kelola Terintegrasi, Ketahanan Perkotaan. 
 
Introduction 

Water management in rapidly expanding urban areas is a major challenge in 
many countries around the world today due to interconnected social, economic, and 
environmental dynamics. New cities are growing under pressure from ever-increasing 
infrastructure demands, while existing water systems are often unable to equitably 
reach the entire population. (Hasani et al. 2025) These demands drive the need for 
water management strategies that are not only technically efficient but also 
responsive to social and environmental complexities. Furthermore, climate change 
exacerbates water supply uncertainty through extreme rainfall variations, flooding, 
and longer periods of drought. All of these factors pose systemic risks to water 
resource security and the quality of life for urban residents. Therefore, a sustainable 
water management approach is becoming increasingly important not just as an 
academic buzzword, but as a pragmatic necessity for decision-makers and practitioners 
in the field. 

Traditional, technical, and fragmented approaches are no longer sufficient to 
address these multifaceted challenges because they fail to adequately consider the 
local socioeconomic and ecological context. When conventional water distribution 
networks fail to reach rapidly expanding residential areas, they often lead to reliance 
on poorly managed alternative water sources, such as informal boreholes or excessive 
groundwater pumping. (Firmansyah 2025) This results in groundwater level decline, 
water resource pollution, and distribution inefficiencies. Furthermore, the rise of the 
industrial sector and changes in urban land use complicate water demand patterns and 
place additional strain on wastewater treatment systems. Sustainable water 
management must address these issues through the integration of urban planning, 
technology, policy, and social practices. Without a holistic and interdisciplinary 
approach, imbalances risk further harming urban ecosystems and communities. 

The social issues inherent in water management cannot be ignored, as unequal 
access to clean water often exacerbates social disparities. Low-income communities in 
many developing cities tend to experience access barriers, facing high costs for 
obtaining water from informal suppliers or less suitable sources. (Qomariyah and 
Anggraini 2025) As water becomes an increasingly scarce and expensive commodity, 
these vulnerable groups are most affected in their daily lives. As a result, social 
inequalities deepen, which in turn exacerbates public health and well-being issues. A 
sustainable approach needs to consider the principles of distributive justice and social 
inclusion as part of a comprehensive water management policy. Planning based on the 
real needs of citizens and community involvement in decision-making processes are 
essential to a responsive and equitable framework. 

In the context of developing cities, the complexity of water management also 
encompasses institutional and institutional limitations. Many cities face fragmented 
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bureaucracies, a lack of coordination between government agencies, and sectoral 
policies. (Casudi et al. 2025) This fragmentation often hinders the implementation of 
effective strategies because administrative barriers slow down responses to urgent 
water needs. Furthermore, unsynchronized policies can create conflicts between 
environmental, social, and economic objectives. Therefore, governance reforms are 
needed that bridge different sectors and strengthen collaboration among relevant 
stakeholders. A multidisciplinary approach here is not only a methodological choice 
but also a requirement for providing adaptive and contextual solutions. When 
institutions are able to operate in a coordinated manner, the chances of realizing a 
sustainable water system are greater. 

In many developing cities, innovative technologies have emerged as catalysts 
for efficient and adaptive water management. Technologies such as real-time 
monitoring systems, smart water quality sensors, and distribution networks integrated 
with geographic information systems (GIS) are becoming essential tools for strategic 
decision-making. (Latifah 2025) Such technologies enable water managers to more 
accurately monitor consumption, leakage, and water quality, enabling faster responses 
to disruptions. However, technology adoption requires significant upfront investment 
and adequate human resource capacity for operation and maintenance. Furthermore, 
technology cannot thrive without supportive policies and community engagement in 
understanding and effectively using the systems. Therefore, sustainable strategies 
must address these technical aspects, along with the need for training, funding, and 
policy integration. 

Community capacity building is another crucial element, as public behavior 
significantly influences water consumption and conservation patterns. Public 
education programs about efficient water use, the importance of maintaining the 
quality of water sources, and conservation practices can contribute significantly to 
more sustainable water management. When individuals and communities understand 
the impact of their actions on a city's water system, they are more likely to take 
responsibility for how they use and protect that resource. In many cases, community-
based initiatives, such as local water resource management and environmental 
watchdog groups, have shown positive results in safeguarding water resources. This 
demonstrates that a combination of top-down public-sector and bottom-up 
community-led approaches is effective. Such collaborative efforts can also foster a 
sense of ownership of shared resources, ultimately strengthening the sustainability of 
the system as a whole. 

Globally, there are examples of cities successfully implementing 
interdisciplinary water management strategies that have demonstrated significant 
results in water security. For example, several cities in Latin America and Asia have 
implemented progressive water tariff systems that consider residents' ability to pay 
and encourage more efficient consumption. Furthermore, conservation measures such 
as the reuse of wastewater for non-potable purposes have reduced pressure on 
primary water sources. The integration of green open spaces and green infrastructure 
such as bioswales and retention ponds also helps reduce surface runoff and enhance 
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groundwater infiltration. These practices not only increase water availability but also 
provide environmental benefits such as increased biodiversity in urban areas. Lessons 
from these cases demonstrate that holistic and contextual water management 
strategies can enhance cities' adaptive capacity to external dynamics such as climate 
change and population growth. 

The application of sustainability principles also requires an evaluation of long-
term risks, including the impact of climate change on the hydrological cycle. Recent 
research confirms that extreme phenomena such as floods and droughts are becoming 
more frequent due to global warming, so water system planning must consider a 
variety of climate change scenarios. (Wahyuni and Handriani 2025) This uncertainty 
makes a flexible and iterative approach crucial, as overly rigid plans cannot respond to 
rapidly changing conditions. This is where environmental science plays a crucial role in 
developing predictive models that can provide an overview of future water supply 
trends. With valid scientific data, policymakers have a more solid foundation for 
designing mitigation and adaptation strategies. This ultimately strengthens the 
resilience of the city's water system as a whole. 

It is important to emphasize that sustainable water management must align 
with other development goals such as sanitation, public health, and economic well-
being. Clean water is a basic need that influences labor productivity, industrial growth, 
and overall quality of life. (Fatwa and Sa'diyah 2025) When access to clean water is 
poor, the impact is not only on declining public health but also on economic costs due 
to low productivity and high costs of treating water-related diseases. Therefore, 
investing in robust water systems is essentially an investment in broader economic and 
social development. Local and national governments need to establish budget 
priorities that support water infrastructure that is resilient, sustainable, and able to 
withstand future pressures. Such strategies must integrate economic needs with 
ecosystem protection and societal well-being. 

Water resource management in urban environments has become a central 
issue in sustainable development efforts in the modern era. Every city is under 
tremendous pressure due to rapid population growth and urbanization, resulting in 
water demands increasing faster than the capacity of available infrastructure. (Arfani 
et al. 2025) This challenge is exacerbated by climate change, which is worsening 
rainfall patterns and increasing the frequency of droughts and floods. Therefore, 
sustainable water management strategies are not merely an option but an urgent 
necessity for developing cities seeking to achieve ecosystem resilience while meeting 
the needs of their citizens. Effective water management must encompass not only 
technical aspects such as water distribution and treatment, but also social, economic, 
and policy aspects that make the system more responsive to local dynamics. To 
understand this complexity, a multidisciplinary approach is essential, able to integrate 
various scientific perspectives. Environmental science helps assess ecosystem aspects, 
while urban planning examines the linkages between water and spatial planning and 
population mobility. Meanwhile, policy analysis provides the regulatory and 
institutional framework that enables effective strategy implementation. Community 
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engagement and an understanding of water consumer behavior are also crucial 
components, as public attitudes often determine the success of conservation 
programs. Given these realities, this article explores sustainable water management 
strategies through a comprehensive literature review. This aims to provide a holistic 
overview of practices, challenges, and solutions relevant to emerging or developing 
cities. This research is expected to serve as an important reference for planners, 
policymakers, and academics working in the field of urban water management. 

Urban water management is often viewed as a purely technical issue, but the 
reality is far more complex and involves socio-economic dimensions that cannot be 
ignored. When traditional infrastructure is unable to meet demand, this forces city 
authorities to explore alternative approaches such as wastewater treatment for reuse, 
rainwater capture systems, and the use of smart technologies to reduce leakage in 
distribution networks. These strategies require alignment between public policy, 
technological innovation, and citizen participation. Changing public behavior towards 
wise water use is also a crucial factor, because without public support, even large 
investments in technology become less effective. Furthermore, conflicts between the 
domestic, industrial, and agricultural sectors in water allocation add another layer of 
complexity, especially in developing cities where economic growth is rapid. The 
interaction between water demand, land use, and socio-economic dynamics demands 
strategic and collaborative thinking in designing water management systems. 
Therefore, this study considers a multidisciplinary approach that provides a broad and 
comprehensive view of the problem. (Fariduddin 2025) This study also seeks to explore 
the role of regional and national policy frameworks in supporting sustainability efforts 
at the city level. Several previous studies have shown that cities that successfully 
implement sustainable water management typically have strong policy support and 
stable funding mechanisms. Synergy between government agencies, the private 
sector, and local communities is key to strengthening water system resilience. 

An introduction to this issue should also highlight the often invisible social 
impacts of the water crisis. (Mabruri, Amin, and ... 2025) For example, women and girls 
in many developing cities often bear the brunt of the lack of access to clean water, as 
they are often responsible for fetching water for household needs. This inequality can 
exacerbate existing social inequalities. Therefore, water management strategies 
cannot be separated from the perspectives of social justice and inclusion. 
Furthermore, the interactions between groundwater and surface water sources and 
the changing hydrological cycle demand a science-based approach to understanding 
long-term availability. As water availability becomes more uncertain, the risk of conflict 
between regions and segments of society increases, which in turn affects a city's social 
and economic stability. Resilience to external threats such as natural disasters is also a 
crucial part of sustainability strategies. Climate change is increasing the intensity of 
floods and droughts, exacerbating existing challenges to urban water management. 
Cities need to implement adaptive solutions that can respond quickly and effectively to 
these fluctuations. 
Literature Review 
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The study of sustainable urban water management has grown rapidly in line 
with increasing global attention to the water crisis and urbanization. Many researchers 
emphasize that developing cities face unique challenges that differ from developed 
cities, particularly related to limited infrastructure and institutional capacity. Early 
research on urban water management tended to focus on technical aspects such as 
pipelines and water treatment. (Rusydi, Khalidi, and Najirah 2025) However, this 
approach was deemed inadequate because it failed to comprehensively consider social 
and environmental dimensions. Recent studies have begun to shift the focus toward an 
integrated approach involving various disciplines. This has become an important 
foundation for the development of the concept of sustainable urban water 
management. 

The concept of Integrated Water Resources Management (IWRM) has become 
one of the main theoretical frameworks in water management literature. IWRM 
emphasizes integrated water resource management by considering the interactions 
between humans, the environment, and economic systems. Previous research has 
shown that IWRM implementation can improve water use efficiency and reduce 
intersectoral conflicts. (Syifa and Hasanah 2025) However, several studies also note 
that IWRM implementation in developing cities often faces institutional and political 
barriers. Limited inter-agency coordination and weak policy enforcement are key 
inhibiting factors. Therefore, the literature emphasizes the importance of adapting the 
IWRM concept to local contexts. 

Research conducted in various Asian cities shows that rapid population growth 
is accelerating pressure on urban water resources. (Mahrita, Afnanda, and ... 2025) 
These studies reveal that increasing water demand is often not matched by expansion 
of infrastructure capacity. As a result, many cities experience a decline in the quality of 
clean water services and increased dependence on alternative water sources. Some 
researchers suggest implementing water demand management as a strategic solution 
to address supply constraints. This approach includes controlling consumption through 
tariff policies and public education. These findings strengthen the argument that water 
management solutions should not rely solely on increasing supply. 

The literature also extensively discusses the role of technology in improving the 
sustainability of urban water systems. Previous research has shown that the use of 
smart technologies such as leak sensors and data-driven monitoring systems can 
significantly reduce water loss. (Amin, Abinnashih, and Dewi 2025) Case studies in 
several developing cities show that the implementation of these technologies 
improves the operational efficiency of water utilities. However, the literature also 
notes the digital divide and limited technical capacity as implementation challenges. 
Without adequate human resource training, advanced technologies may not be 
optimally utilized. Therefore, technology should be viewed as part of a broader 
system, not a standalone solution. 

Water governance is a key focus in the literature review because the success of 
water management is strongly influenced by the quality of institutions. Previous 
research indicates that good governance is characterized by transparency, 
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accountability, and public participation. (Tanuri 2025) Studies in Africa and Latin 
America reveal that weak governance often leads to inefficiency and inequity in water 
distribution. Conversely, cities with participatory mechanisms tend to be more 
successful in managing water resources. This demonstrates that community 
involvement is not only a normative aspect but also a strategic factor. The literature 
agrees that institutional strengthening is a key prerequisite for sustainable water 
management. 

Climate change is a cross-disciplinary issue widely discussed in the urban water 
management literature. Numerous studies have shown that changing rainfall patterns 
increase the risk of flooding and drought in developing cities. These impacts increase 
uncertainty in long-term water supply planning. Researchers recommend the use of 
risk-based and scenario-based approaches to increase water system resilience. 
Adaptation to climate change also requires integration between water policy, spatial 
planning, and disaster management. The literature confirms that without an adaptive 
approach, urban water systems will become increasingly vulnerable. 

The study of water justice has also gained prominence in recent literature. 
Previous research has shown that unequal water distribution often reflects broader 
social inequalities. Poor groups and those in informal settlements tend to have limited 
access to adequate water services. These studies emphasize that sustainable water 
management must include a social justice dimension. Without attention to vulnerable 
groups, water policies have the potential to exacerbate social exclusion. Therefore, the 
literature encourages an inclusive approach to water policy planning and 
implementation. 

Wastewater reuse has become a key topic in urban water management 
research. Previous studies have shown that water reuse can reduce pressure on 
primary water sources. (Mukhlis 2025) Several developing cities have successfully 
utilized recycled water for industrial and irrigation purposes. However, the literature 
also notes social challenges in the form of public resistance to the use of recycled 
water. Perception of health risks is a major barrier to public acceptance. Therefore, 
communication and education approaches are crucial to this strategy. 

Green infrastructure is one solution widely discussed in the literature as a 
sustainable approach. Research shows that green infrastructure, such as infiltration 
parks and retention ponds, can increase water infiltration and reduce surface runoff. In 
addition to hydrological benefits, green infrastructure also provides social and 
ecological benefits. Case studies in developing cities show that integrating green 
infrastructure with urban planning improves the quality of the urban environment. 
However, the literature also notes challenges in financing and long-term maintenance. 
This requires the involvement of various parties in the management of such 
infrastructure. 

A multidisciplinary approach has become a central theme in many recent 
studies on urban water management. Researchers emphasize that the complexity of 
water issues cannot be addressed by a single discipline. (Rivai and Rahmawati 2025) 
The integration of engineering, social sciences, economics, and environmental sciences 
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allows for a more comprehensive understanding. Previous studies have shown that 
cross-disciplinary collaboration improves the quality of policy formulation. 
Furthermore, this approach enriches the analysis with diverse perspectives. The 
literature concludes that a multidisciplinary approach is fundamental to sustainable 
water management. 

Water resource management has been a key topic in scientific literature for 
decades, as water is vital for public health and environmental sustainability. 
(Kuswianto and Ariyanti 2025) Much literature discusses the concept of Integrated 
Water Resources Management (IWRM) as a holistic approach that integrates social, 
economic, and environmental aspects in water management. This approach 
emphasizes the importance of coordination between sectors and stakeholders to 
achieve efficient and equitable water use. Studies by researchers around the world 
indicate that implementing IWRM in developing cities requires local adaptations that 
take into account local socio-cultural conditions. (Bakar and Ridho 2025) Furthermore, 
the literature also shows that integrating information technology into water 
management systems can improve operational efficiency. Technologies such as smart 
sensors, GIS, and predictive models are now frequently used to monitor water 
consumption levels, water quality, and detect leaks in distribution networks. Research 
by academics in Europe and Asia confirms that the use of real-time data allows for 
faster responses to potential water crises. The implementation of such technologies 
also helps in long-term planning for the growing need for water infrastructure. 
 
Method 

This study uses a library research approach as the primary method to examine 
sustainable urban water management strategies in developing cities. (Handayani, 
Basari, and Nurhidayah 2025) This method was chosen because it allows researchers to 
systematically collect, analyze, and synthesize various relevant scientific sources. 
Library research is considered appropriate for this topic because the issue of water 
management is multidisciplinary and has been widely discussed in academic literature 
across fields. With this approach, the research does not rely on primary field data, but 
rather on previously developed conceptual and empirical understanding. This allows 
for a comprehensive analysis of various theories, models, and best practices that have 
been applied in various developing city contexts. Furthermore, this method supports 
comparative exploration between studies to identify patterns and research gaps. 

The data sources in this study were obtained from various credible secondary 
literature relevant to the topic of urban water management. These sources include 
national and international scientific journals, academic books, international 
organization reports, and government policy documents. Source selection was carried 
out selectively, considering the relevance, novelty, and credibility of the authors and 
publishers. (Mukhlis, Rasyidi, and Husna 2024) The literature used covers the fields of 
environmental engineering, urban planning, public policy, social sciences, and 
development studies. This multidisciplinary approach aims to capture the complexity 
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of water management from various perspectives. Thus, the resulting analysis is not 
partial, but rather comprehensive and integrated. 

The research phase begins with the process of identifying issues and 
formulating the focus of the study related to sustainable urban water management. At 
this stage, researchers identify key keywords such as sustainable urban water 
management, emerging cities, water governance, and multidisciplinary approach. 
These keywords are used to search the literature through relevant scientific databases. 
Next, a literature screening process is conducted to ensure that the selected sources 
truly align with the research objectives. Literature that is irrelevant or of low 
methodological quality is eliminated from the analysis. This process aims to maintain 
the validity and reliability of the study results. 

After selecting the literature, the next step is a content analysis of these 
sources. This analysis is conducted by identifying key themes, key concepts, and 
significant findings related to sustainable water management strategies. Researchers 
grouped the literature based on their focus, such as technical, policy, social, and 
environmental aspects. This grouping makes it easier for researchers to see 
relationships between concepts and identify common patterns within the literature. 
Furthermore, this analysis also helps identify differences in research approaches and 
findings across various developing city contexts. In this way, the research can present a 
more systematic and structured picture. 

A comparative approach was used to compare findings from various previous 
studies. Through this comparison, researchers were able to identify best practices and 
common challenges faced in urban water management. Comparative analysis also 
enabled researchers to understand contextual factors that influence the success or 
failure of a strategy. These factors include geographic conditions, institutional capacity, 
levels of community participation, and policy support. By considering these contextual 
variations, the research could generate more adaptive and relevant recommendations. 
This approach aligns with the research's goal of offering flexible strategies for 
developing cities. During the analysis process, researchers also applied a reflective 
approach to evaluate the limitations and implications of the reviewed literature. Each 
source was critically analyzed to understand the assumptions, methods, and context of 
the research used. This is crucial to avoid overgeneralizing contextual findings. The 
reflective approach also helped identify under-addressed research gaps. Thus, this 
research not only summarizes existing knowledge but also provides direction for future 
research. This process strengthens the academic contribution of the study. 

The validity of the research results is maintained through the use of diverse 
sources and the triangulation of concepts from various disciplines. By comparing 
findings from various types of literature, researchers can minimize bias and increase 
the reliability of the analysis. Furthermore, the use of established theoretical 
frameworks in sustainable water management studies provides a strong conceptual 
foundation. This systematic library research method allows the research to produce a 
deep and structured synthesis of knowledge. The results of this method then serve as 
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the basis for the discussion and formulation of research conclusions. Thus, the method 
used supports the overall research objectives. 
 
Results and Discussion 

The literature review shows that sustainable urban water management in 
developing cities is heavily influenced by the interaction between technical, social, 
economic, and institutional factors. The analyzed literature confirms that a sectoral 
approach that focuses solely on physical infrastructure development is no longer 
adequate. Many cities face a situation where water production capacity has increased, 
but distribution and service quality remain unequal. This suggests that the primary 
problem lies not only in water availability but also in system governance and 
management. A multidisciplinary approach allows for a more comprehensive 
identification of the problem. Therefore, sustainable strategies must be designed with 
multiple interrelated dimensions in mind. 

From a technical perspective, research findings indicate that distribution 
network leakage is a major cause of urban water system inefficiency. Previous studies 
have noted that non-revenue water losses in developing cities can reach alarmingly 
high levels. This is due to aging infrastructure, lack of maintenance, and limited 
monitoring technology. The use of smart technology has been shown to significantly 
reduce water losses. However, adopting this technology requires policy support and 
human resource capacity. Therefore, technical solutions must be accompanied by 
institutional strengthening and training. 

Institutional aspects are a determining factor in the success of sustainable 
water management strategies. Literature shows that cities with fragmented 
institutional structures tend to experience difficulties in coordinating water policies. 
Lack of synchronization between water management institutions, city planners, and 
environmental policymakers often leads to overlapping programs. This results in 
inefficient resource use and low policy impact. Conversely, cities that implement a 
cross-sectoral, coordinative approach demonstrate better water management 
performance. These findings underscore the importance of governance reform in 
urban water systems. 

The study also revealed that community participation plays a crucial role in 
sustainable water management. Previous research has shown that citizen involvement 
in water service planning and oversight increases provider accountability. 
Furthermore, community participation helps foster a sense of ownership of the 
existing water system. When communities feel involved, they tend to be more 
responsible in their water use. This positively impacts conservation efforts and 
consumption efficiency. Therefore, a community-based approach is a key strategy in 
sustainable urban water management. 

From an economic perspective, research results show that water tariff policies 
significantly influence public consumption behavior. Water tariffs that are too low 
often encourage waste, while tariffs that are too high can limit access for low-income 
groups. The literature suggests implementing progressive tariffs as a solution to 
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balance efficiency and equity. With this system, basic consumption remains affordable, 
while excessive use is subject to higher charges. This approach has been implemented 
in several developing cities with quite positive results. These findings demonstrate that 
economic instruments are an important tool in sustainable strategies. 

Climate change has emerged as an external factor complicating urban water 
management. Studies have shown that climate uncertainty increases the risk of water 
supply disruptions and infrastructure damage. Developing cities are often ill-prepared 
for extreme impacts such as floods and droughts. The literature emphasizes the need 
for risk-based adaptation strategies to enhance water system resilience. Integrating 
water management with spatial planning and disaster mitigation is becoming 
increasingly important. Therefore, water management cannot be separated from the 
overall urban resilience agenda. 

Wastewater reuse is one of the most frequently discussed strategies in the 
literature. Research results show thatwater reusecan significantly reduce pressure on 
primary water sources. In some developing cities, treated water is used for industrial 
purposes, urban agriculture, and green open spaces. However, the main challenges 
identified are social resistance and concerns about health risks. Therefore, the success 
of this strategy depends heavily on public trust and management transparency. These 
findings confirm that the social dimension is as important as the technical one. 

Green infrastructure has also emerged as a crucial element in sustainable water 
management. Literature shows that integrating green spaces with natural drainage 
systems can reduce surface runoff and improve water quality. In addition to 
hydrological benefits, green infrastructure provides additional benefits such as 
improved air quality and public spaces. However, studies also show that green 
infrastructure implementation is often hampered by limited land and funding. 
Therefore, long-term planning and policy support are crucial. Green infrastructure 
should be viewed as a strategic investment, not an additional cost. 

A multidisciplinary approach has been shown to provide a more comprehensive 
analytical framework than a single approach. The study's findings demonstrate that 
the integration of engineering, social, economic, and environmental sciences allows for 
the formulation of more adaptive strategies. This approach helps identify complex 
cause-and-effect relationships in urban water systems. Furthermore, a 
multidisciplinary approach facilitates dialogue between stakeholders with diverse 
backgrounds, increasing the likelihood of reaching consensus in decision-making. 
Therefore, this approach is highly relevant for developing cities facing complex 
challenges. 

Discussion table sustainable urban water management strategies. 

Strategic Aspects Key Findings 
Implications for Developing 

Cities 

Technical 
High levels of leakage and 
limited infrastructure 

Need for system 
modernization and 
maintenance 

Institutional Fragmentation of Cross-sector coordination is 
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Strategic Aspects Key Findings 
Implications for Developing 

Cities 

management institutions required 

Social 
Community participation 
increases sustainability 

Need a community-based 
approach 

Economy 
Progressive tariffs encourage 
efficiency 

Balancing access and 
conservation 

Environment 
Climate change increases the 
risk 

Need for adaptation and 
resilience strategies 

Technology 
Smart technology increases 
efficiency 

Need investment and 
training 

Further discussion shows that each aspect in the table is interconnected and 
inseparable. For example, modernizing technical infrastructure will be ineffective 
without strong institutional support. When water management institutions are 
uncoordinated, technology investments risk being suboptimal. Therefore, policy and 
institutional integration is a key prerequisite. A multidisciplinary approach allows for a 
clearer identification of these interconnections. This emphasizes the need for a 
sustainable strategy to be designed systematically. 

From a social perspective, the discussion shows that long-term sustainability is 
heavily influenced by community acceptance and involvement. Community water 
literacy plays a crucial role in supporting conservation policies. Sustainable education 
programs can significantly change water consumption patterns. Furthermore, 
community feedback mechanisms help improve the quality of water services. These 
findings reinforce the argument that communities are not simply recipients of services, 
but strategic partners. Therefore, public participation must be institutionalized in 
water management systems. 

Economic discussions highlight the importance of innovative financial 
instruments to support sustainability. Progressive tariffs and cross-subsidies have 
proven effective in maintaining water access for vulnerable groups. Furthermore, 
alternative financing schemes such as public-private partnerships can help close the 
funding gap. However, the literature also warns of the risks of over-commercialization 
that can compromise social equity. Therefore, strong regulation is essential. A 
balanced approach between economic efficiency and social equity is key. 

In an environmental context, the discussion emphasized that sustainable water 
management must go hand in hand with ecosystem protection. Overexploitation of 
groundwater can lead to long-term environmental degradation. Therefore, water 
resource conservation policies must be an integral part of city strategies. Green 
infrastructure and nature-based solutions offer environmentally friendly alternatives. 
These approaches also increase cities' resilience to climate change. Thus, 
environmental sustainability and water management are mutually reinforcing. 

Technology has emerged as a crucial enabler, but not the sole solution. The 
discussion shows that without adequate institutional capacity and human resources, 
advanced technology will not have a significant impact. Therefore, technology 
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investment must be accompanied by capacity development. Furthermore, technology 
needs to be adapted to the local context for acceptance and effective use. An adaptive 
approach is crucial in this regard. Therefore, technology must be part of an integrated 
strategy. 

A multidisciplinary approach has proven effective in bridging diverse interests 
and perspectives in water management. The discussion demonstrates that cross-
disciplinary collaboration enriches the policy formulation process. Furthermore, this 
approach increases the system's flexibility in the face of uncertainty. Developing cities 
that adopt this approach tend to be more adaptive and innovative. These findings 
underscore the relevance of a multidisciplinary approach as a strategic framework. 
Therefore, this approach is worthy of being used as a basis for urban water 
management planning. 
 



Sustainable Urban Water Management Strategies In Emerging Cities … 

14 
 

Conclusion 

Based on the research findings, it can be concluded that sustainable urban 
water management in developing cities requires a comprehensive and 
multidisciplinary approach. The challenges faced are not only technical but also 
encompass interrelated social, economic, institutional, and environmental aspects. 
Traditional, fragmented approaches have proven ineffective in addressing the 
complexity of urban water issues. Therefore, the integration of policy, technology, 
community participation, and environmental protection is a key element in sustainable 
strategies. A multidisciplinary approach enables a more holistic understanding of the 
dynamics of urban water systems. Thus, developing cities can design more adaptive, 
inclusive, and long-term strategies. Furthermore, this study confirms that the success 
of sustainable urban water management depends heavily on the quality of governance 
and collaboration between stakeholders. Institutional strengthening, equitable policy 
implementation, and increased human resource capacity are essential prerequisites 
for realizing resilient water systems. Economic instruments, technological innovation, 
and nature-based solutions must be applied in a balanced manner to avoid sacrificing 
social justice and environmental sustainability. This study also shows that active 
community involvement increases the effectiveness and legitimacy of water policies. 
Therefore, the results of this study are expected to be a reference for policy makers, 
urban planners, and academics in developing sustainable urban water management 
strategies in developing cities. 
 
 
 
 



Sustainable Urban Water Management Strategies In Emerging Cities … 

15 
 

Bibliography 
 

A, Suryani E. dan Hidayat. 2021. “Peran Guru Tahfidz Dalam Meningkatkan Kualitas 
Hafalan Al-Qur’an Peserta Didik Di Pondok Pesantren.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam 2(14):123–35. 

Abdul Kadir, et al., “Fundamentals of Education” (Surabaya: IAIN Sunan Ampel Press) 
Abdul Mujib, Islamic Education (Jakarta: Kencana, 2006) 
Abudin Nata, Islamic Perspectives on Learning Strategies (Jakarta: Kencana, 2009) 
Ahmad Munjin Nasih, Methods and Techniques of Islamic Religious Learning (Bandung: 

PT. Refika Aditama) 
Ali Rahman Taraju, Nurdin Nurdin, and Adawiyah Pettalongi, 'Challenges and Strategies 

for Teachers in Facing the Industrial Revolution 4.0 Era', Proceedings of the 
Islamic Studies and Integration of Science in the Era of Society (KIIIES) 5.0, 1.1 
(2022), 

Amin, S., I. Abinnashih, and R. C. Dewi. 2025. “Utilizing CBT Based E-Learning to 
Enhance the Quality of Education at MTs N 2 Purbalingga.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam. 

 Anisatul Mufarokah, Teaching and Learning Strategies (Yogyakarta: Teras, 
2009). 

Arfani, A. A. D., P. S. Fintani, T. Falasifa, and ... 2025. “Implementation of the Incentive 
Grant Policy by the Central Java Provincial Government for Non-Formal 
Religious Education Teachers at BADKO LPQ in Belik Subdistrict.” AL GHAZALI: 
Jurnal Pendidikan Dan Pemikiran Islam. 

Arifin, Putri Paradiva, Ramdanil Mubarok, and Muhammad Imam Syafi’i. 2024. 
“Transformasi Budaya Religius: Strategi Implementasi Pendidikan Agama Islam 
Di Sekolah Menengah Pertama Islam DDI Sangatta Utara.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam 96–120. 

Bakar, A. B. A., and M. R. Ridho. 2025. “The Impact of Human Psychological Conditions 
on the Application of Islamic Law in Determining the Validity of Worship.” AL 
GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Casudi, Casudi, Haris Diar Rizki, Siti Winda Normasari, Prada Laila Isyrina, and Elza 
Roikhatul Miskiyyah. 2025. “Integration of Character Education in Aqidah 
Akhlaq Learning for Fourth Grade Students at Madrasah Diniyah Baabussalam, 
Kemukten Village.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 
5(2):290–318. 

Evi Susilowati, Postgraduate of Uin, and Sts Jambi, 'Implementation of the 
Independent Learning Curriculum in Islamic Religious Education Subjects', Al-
Miskawaih: Journal of Science Education, 1.1 (2022) 

Faiz, M. Abd, S. Amin, E. N. Sari, and ... 2025. “Enhancing Qur’anic Memorization 
through the Yanbu’a Method: The Role of Tahfidz Teachers at SD Takhassus Al-
Qur’an Walisanga Tanjung.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran 
Islam. 



Sustainable Urban Water Management Strategies In Emerging Cities … 

16 
 

Fariduddin, Ecep Ishak. 2025. “Fiqh Education in the Age of Digital Clicks and Social 
Conflict : Preserving Islam Nusantara Amidst Social Fragmentation.” AL 
GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 5(1):126–43. 

Farina, Mahlida. 2024. “Efektivitas Penggunaan Media Digital Dalam Pembelajaran 
Anak Usia Dinidi Paud Idola Desa Amawang Kiri.” AL GHAZALI: Jurnal Pendidikan 
Dan Pemikiran Islam 44–58. doi: 10.69900/ag.v4i1.205. 

Fatwa, M., and M. Sa’diyah. 2025. “Building the Mental of Santri Through 40 Days of 
Sunnah Fasting (A Study at Pondok Pesantren Darul Amanah Sukorejo Kendal).” 
AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Fauzan, Moh., and Ramdanil Mubarok. 2024. “Implementasi Nilai Spiritual Dalam 
Pengajaran Pendidikan Agama Islam Melalui Pengembangan Kecerdasan 
Spiritual.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 59–77. doi: 
10.69900/ag.v4i1.208. 

Firmansyah, Firmansyah. 2025. “The Purpose of Education from the Perspective of 
Hadith in Instilling Islamic Values Dynamically in Daily Life.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam 5(2):340–58. 

Handayani, F., M. H. Basari, and Nurhidayah. 2025. “Implementation of Boarding 
School Learning in Building Religious Character at SMA Daarul Qur’an 
Bandung.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Hasani, Khairunnisa, Khojir Khojir, Muhammad Saparuddin, and Atik Atun Farida 
Munawaroh. 2025. “Implementation of Multicultural Education in Islamic 
Religious Education Learning to Foster Tolerance and Brotherhood in Junior 
High School (SMPN) 2 Samarinda.” AL GHAZALI: Jurnal Pendidikan Dan 
Pemikiran Islam 5(2):359–77. 

Hasifah, "Strategies and Challenges in Improving Islamic Religious Education at 
Canggung Lampung State Elementary School", Journal of Islamic Religious 
Teacher Professional Education, no. 2 (2023) 

Husamah, “Blended Learning”, (Jakarta; PrestasiPustakarya.) 
Irpan Abdul Gafar and Muhammad Jamil, "Reformulation of Islamic Education Learning 

Design" (Jakarta: Raja Grafindo,) 
Istiningsih siti, Hasbullah. “Blended Learning, Future Learning Strategy Trends”,. 

Journal of Elements. Vol. 1 No. 1. 
Kuswianto, D., and O. Ariyanti. 2025. “Millennial Santri’s Digital Da’wah Activism at 

Tanbihul Ghofilin Islamic Boarding School, Banjarnegara.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam. 

Laela Sari, Afivah, and Sri Mulyani. 2024. “Pengaruh Lingkungan Keluarga Terhadap 
Akhlak Siswa Sebagai Pembentuk Pola Kepribadian.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam 21–30. doi: 10.69900/ag.v4i1.210. 

Latifah, Yunia Dwi. 2025. “Challenges and Strategies in Strengthening the 
Implementation of the Independent Curriculum in Islamic Religious Education 
Learning.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 5(2):279–89. 

M. Nasir Budiman. Education from the Perspective of the Qur'an. Jakarta, Madani 
Press, First Edition, 2001. p. 



Sustainable Urban Water Management Strategies In Emerging Cities … 

17 
 

M. Nur Lukman Irawan and others, "Strategies of Islamic Educational Institutions in 
Responding to Contemporary Educational Challenges," Journal of Education 
and Counseling (JPDK), 4.6 (2022), 

Mabruri, M. O., S. Amin, and ... 2025. “The Use of the Quran Belajar Indonesia 
Application in Quran Learning at Madrasah Diniyah Takmiliyah Awaliyah 
(MDTA) Hidayatut Tholabah, Tegalreja Village, Banjarharjo District, Brebes 
Regency.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Mahrita, M., M. Afnanda, and ... 2025. “The Concept of Creed on Allah Decree in the 
Nussa and Rarra Animated Film.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran 
Islam. 

Miftahudin, Ujang, and Jaelani Husni. 2024. “Manajemen Evaluasi Pesantren: Dulu, Kini 
Dan Nanti.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 31–43. doi: 
10.69900/ag.v4i1.207. 

Ministry of National Education, “Law of the Republic of Indonesia Number 20 of 2003 
Concerning the National Education System” (Jakarta: Center for Education Data 
and Information, Balitabang-Depdiknas). 

Mukhlis, M. 2025. “The Effectiveness of the Lok-R Model in Enhancing Academic 
Achievement in the Islamic Religious Education Study Program.” AL GHAZALI: 
Jurnal Pendidikan Dan Pemikiran Islam. 

Mukhlis, Mukhlis, Ahyar Rasyidi, and Husna Husna. 2024. “Tujuan Pendidikan Islam: 
Dunia, Akhirat Dan Pembentukan Karakter Muslim Dalam Membentuk Individu 
Yang Berakhlak Dan Berkontribusi Positif.” AL GHAZALI: Jurnal Pendidikan Dan 
Pemikiran Islam 1–20. doi: 10.69900/ag.v4i1.189. 

Mukhtar, Islamic Religious Education Learning Design, Jakarta, Misaka Galiza, 2003, p. 
134. 

Muzakki, Z. (2018). The Urgency of Moral Education at an Early Age. Jurnal Asy-
Syukriyyah, 19(1), 50– 

Muzakki, Z., & Dahari, D. (2021b). THE EFFECT OF PARENTAL ATTENTION AND 
STUDENT LEARNING OUTCOMES IN THE GRAHA MAS HOUSING SCHOOL, 
NORTH SERPONG. Jurnal Asy-Syukriyyah, 22(2), Art. 2. 

Muzakki, Z., & Nurdin, N. (2022). Formation of Student Character in Islamic Religious 
Education. EDUKASIA: Journal of Education and Learning, 3(3), Art. 3 

Muzakki, Z., Solihin, R., & Zubaidi, Z. (2022a). PEDAGOGICAL ELEMENTS IN THE QURAN: 
(A Descriptive Study of Lukman Verses 12-19). JIQTA: Journal of Quranic Studies 
and Interpretation, 1(1), Art. 1. 

Nata, Islamic Perspective on Strategy., 
Qomariyah, Alfiyah Ayu, and Fina Surya Anggraini. 2025. “Implementation of Islamic 

Religious Education Learning in the Independent Curriculum Using the Jigsaw 
Method to Enhance Student Activeness at SMAN 1 Kutorejo.” AL GHAZALI: 
Jurnal Pendidikan Dan Pemikiran Islam 5(2):319–39. 

Remiswel, Rizki Amalia, Paikem Strategy Development Format in Islamic Religious 
Learning (Yogyakarta: Graha Ilmu, 2013). 



Sustainable Urban Water Management Strategies In Emerging Cities … 

18 
 

Rivai, F. A., and N. Rahmawati. 2025. “Workshop, Assistance, and Capacity Building in 
the Development of Teaching Materials Based on 21st-Century Learning.” AL 
GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Robiatul Awwaliyah and Hasan Baharun, 'ISLAMIC EDUCATION IN THE NATIONAL 
EDUCATION SYSTEM (EPISTEMOLOGICAL REVIEW OF ISLAMIC EDUCATION 
PROBLEMS), SCIENTIFIC JOURNAL OF DIDAKTIKA: Scientific Media for Education 
and Teaching, 19.1 (2019), 

Rusydi, A., A. Khalidi, and Z. Najirah. 2025. “The Effect of Colored Headscarf 
Punishment on Improving the Speaking Skills (Maharah Kalām) of Female 
Students at Pondok Pesantren Ihyā Ulumuddīn Nur Sufi’iyah Amuntai.” AL 
GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam. 

Sugiyono. (2018). Evaluation Research Methods (Quantitative, Qualitative, and 
Combination Approaches) (1st ed.). Alfabeta, CV. 

Suharsimi Arikunto. (2019). Research procedures: a practical approach. PT. Rineka 
Cipta. 

Syaful Sagala, Concept and Meaning of Learning: to Help Solve Learning and Teaching 
Problems, Bandung, Alfabeta, 2003. 

Syifa, A., and N. Hasanah. 2025. “The Thoughts of Shaykh Abdus Shamad Al-Palimbani 
in Hidayatus Salikin on the Concept of Tazkiyatun Nafs.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam. 

Tanuri, T. 2025. “Exploring the Roles and Challenges of the Sandwich Generation in the 
Context of Islamic Education and Family Ethics.” AL GHAZALI: Jurnal Pendidikan 
Dan Pemikiran Islam. 

Wahyuni, Siti, and Tri Handriani. 2025. “Teaching Arabic Pegon through the AIR 
(Auditory Intellectually Repetition) Learning Model for New Female Students at 
the Tahfizh Al-Qur’an Islamic Boarding School, Lirboyo.” AL GHAZALI: Jurnal 
Pendidikan Dan Pemikiran Islam 5(2):263–78. 

Wina Sanjaya, Learning Strategy Oriented to Educational Process Standards, (Jakarta: 
Kencana) 

Yusran, Muhammad, and Muhammad Nur Effendi. 2024. “Pendidikan Keluarga Dalam 
Al-Quran.” AL GHAZALI: Jurnal Pendidikan Dan Pemikiran Islam 78–95. doi: 
10.69900/ag.v4i2.304. 

Zubairi, Z., Nurdin, N., & Solihin, R. (2022). Islamic Education in the Industrial 
Revolution 4.0. Scaffolding: Journal of Islamic Education and Multiculturalism, 
4(3), Art. 3. 

Zuhairini, Philosophy of Islamic Education (Jakarta: Bumi Aksara, 2009) 
 
 


