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ARTICLE DETAILS ABSTRACT

Article History: Uncontrolled urbanizations, combined with lack of management strategies in low-income countries, have
raised big concern about the sustainability of urban centers, particularly in West Africa. The increasing human
pressures, climate variability, and inconsistency of policies have exacerbated the urban crisis in West Africa.
For this reason, we have updated the reviews of potential threats in urban environments, including water
bodies, and addressed holistic approaches for successful integrated management of urban centers. To do so,
the method used in the study is based on a detailed tracking of specific keywords in the literature using Google
Scholar, ResearchGate, Academia.edu, ScienceDirect, and Scopus. Based on recent relevant literatures, we
have conceptualized knowledge on pressures in urban areas and their interactions with their relationships to
water quality. We found that urban centers in West Africa are under severe threats, including water
contamination by faecal and heavy metals, physical environment degradation by waste dumps resulting in
smelling waters and undesirable air, and soiled vegetables. The results also showed that microbiological
contamination in vegetables and water columns largely exceeded the reference standards. Therefore,
following the conceptual framework of building a new paradigm, including policy implementation, creating a
new urban landscape design through well adapted urban engineering and integrated water management,
good management of municipal waste, and educating citizens about environmental responsibility are crucial
for long-terms sustainability of urban centers. This research outputs may help to increase awareness and
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state-of-the-art development of suitable cities for the well-being of the population in Burkina Faso.
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1. INTRODUCTION

Worldwide, large cities have to adapt to rapid population growth resulting
from natural increases and rural-urban migration. Such rapid growth is the
basis of industries growing and other activities in cities. Water systems in
an urban area contribute substantially to urban welfare, but rising
population density and economic development are driving an increasing
demand for intense urbanization, resulting in increased environmental
damage (Everard etal.,, 2012; Collier et al,, 2015; Sado-Inamura et al.,, 2018;
Ferreira et al., 2018; Richardson and Soloviev, 2021; Odume et al., 2022).
Therefore, better management of big cities has become a big concern for
citizens, governments, and the international community (Xia et al., 2014;
Beiler and Hack, 2019; Mehta and Jade, 2024; Bhonde et al., 2024).

In developing countries, particularly in West african region, urban water
bodies are among the most threatened, exacerbating the urban
environmental crises (Capps et al., 2015; Odume et al., 2022; Mishra and
Saxena, 2024). Indeed, surface waters are under several human-manifold
pressures derived from human activities that affect ecological conditions
and cause public health problems (Kaboré et al., 2018, 2023; Haarstrick
and Sharma, 2024). Thus, industrial pollution including the impacts of
poorly managed hazardous wastes, imposes serious health impacts to
urban areas. In addition, the lack of robust surface water management
strategies, unplanned urbanization, and major research deficits (e.g.
quantifying the negative impacts of urban activities) pose serious
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problems for the development of West African cities (Obeng- Osawe and
Ojeifo, 2019; Okafor et al.,, 2025). While, urban centers have undergone
substantial growth and spatial landscape change, urban hydrosystem
management has been longtime neglected (Olatunji et al, 2019). This
constitutes an additional potential threat to urban welfare, aquatic
organisms and human health. Many river systems and water storages
within the West Africa cities, and notably in Burkina Faso are facing an
extreme pollution challenge. Most urban water bodies in Burkina Faso are
in very poor conditions and are seriously polluted by various sources of
perturbations (e.g, heavy metals, oils, organic compounds, pesticides,
anions and cations, sewage), and harbor several tolerant species (Tampo
etal, 2021; Kaboré et al,, 2022). They are often infected by microorganism
pathogens, responsible for many diseases in local area (Kaboré etal., 2023,
2024). The proliferation of waterborne diseases due to human non-
ecofriendly behaviors and practices (e.g. uncontrol municipality wastes,
dumps, faecal discharge) resulting in serious sanitary risk issues for the
citizens. However, the well-being of the urban population is related to
water sanitation, and it is a basis for the suitable development of nations.
In Burkina Faso, the most recorded issues, such as unguided population
growth, the weak policies, citizens’ ignorance, as well as the lower
capacities of managers can deeply contribute to the severe degradation of
urban cities and water quality. The evidence of governance system (e.g.
instability, holistic institutional nomadism) contrast the existing
regulations and do not facilitate the active engagement of local entities in
urban environmental management and water quality governance. All these
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factors like rapid population growth, unstable institution and climate
change constitute complex issues for many West African countries such as
Burkina Faso, which often experiences institutional adjustment and policy
restructuring. Additionally, the failures of urbanizational planning process
and deficiency of canals drainages systems are increasing the risks of
floods, sanitation and water pollution problems. Also, the climate change
is exacerbating the vulnerability of urban areas, and affect local level of
governance, the most proximate level to address water quality problems.
However, these critical issues of urban water quality are very poorly
documented and unknown by the citizens. Therefore, this study aims to
establish ecological awareness of urban water bodies sanitation and
address perspectives for effective and suitable management of
underdeveloped urban cities. The key objectives are to review the
potential threats of urban water bodies and to address holistic approaches
for successful integrated water body management for the welfare of
citizens.

2. THE APPROACHES AND METHODS

With a population estimated at approximately 381 million people, West
Africa covers around 6.14 million km2. According to Economic Community
of West African States (ECOWAS), 15 countries belong to West african
geographical area (Fig. 1). All these countries deal with similar challenges,
such as low economic development, fast growing population particularly
in big cities, less education level of the population, low social conditions in
terms of accommodation, sanitation and health issues (Tiirke, 2022).
Located in the centre of West Africa, Burkina Faso is a Sahelian country
characterized by sub-Saharan dry climate, and has to cope with episodes
of severe drought and unpredictable intense rain exacerbated by climate
change. It is bordered by Niger in the East, Mali in the North and
North/West, Cote d'Ivoire in the South/West, Ghana, Togo and Benin in the
South. In Burkina Faso the rapid population growth, lower policy capacity
management, increasing human pressures and climate variability,
negatively affect urban cities and the citizen’s life quality. In Burkina Faso,
the main cities are accustomed to rapid geographical expansion,

spontaneous and informal settlements due to natural growth and to rural
urban migration (Dos Santos et al., 2019).
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Figure 1: Map of West Africa showing Burkina Faso location

Wise steps were used to address the central question of surface water
quality in the rapid growing cities. Firsly, the narrative literature review
includes recent selected papers dealing with specific keywords, such as,
threats of urban water bodies associated with cities management and
policy deficiency, as well as, an overview on external factors such as
climate change were tackled using Google Scholar, ResearchGate,
Academia.edu, ScienceDirect, Scopus, and institutional websites. Secondly,
main indicators of literature researches are those investigated for a
pollution profile impact to conceptualise different perspectives of urban
water quality policy implementation. Finally, for consistence with
literature assessment, field observation were undertaken in Ouagadougou,

main city and capital of Burkina Faso. In addition, to strengthen the
discussion, relevant recent publications from other continents were used,
but very few old articles and grey literatures were taken into account. More
than 90 publications were read, and deemed to be relevant for the present
study. From the climate data gathered from the National Meteorological
Agency of Burkina Faso, temperatures are significantly increasing (Fig. 2).
According to Huang et al. (2021), Sawadogo et al. (2024) these high
temperatures lead to massive losses of water due to high
evapotranspiration rates, and increasing flood invents that pose serious
threats for urban inhabitants in Burkina Faso, consequently impacting the
poor designed cities with bad quality of water infrastructure.

Figure 2: Evolution of average temperatures in the Ouagadougou station
from 1991 to 2020

3. EFFECTS OF UNCONTROLLED URBANIZATIONS

The inadequate expansion of urban areas due to rapid population growth
has led to the destruction of original drainage. Many suburban areas are
increasing without any effective canal systems, leading to high risks of
flooding. For example, in September 2009, Ouagadougou, the capital of
Burkina Faso, was mostly flooded, leading to catastrophes for
infrastructure and loss of life, because of the failure of the urbanisation
planning process involving poor design and quality of water infrastructure
(Dos Santos et al,, 2019; Miller et al.,, 2022). For more details, flood extent
was mapped by MapAction (2016;
https://maps.mapaction.org/dataset/186-1695), and others authors (De
Risi et al, 2018 ; Dos Santos et al,, 2019). Indeed, the uncomom annual
rainfall >850mm fell on the city of Ouagadougou in 2009 between 1992
and 2011, and daily rainfall of 329 mm reported in Ouagadougou in
september, 1st, 2009 in short time. This represents 86% of the total
monthly precipitation in 2009, and often intense rainfall is observed in
Ouagadougou (Figure 3a, 3b), and forecasted to increase in the future
according to experts, as demonstrated by several studies, among others
(Tazen et al, 2018 ; Hang et al,, 2021 ; Miller et al., 2022 ; Yanogo and
Yaméogo, 2023 ; Sawadogo et al., 2024). This is expected in many West
African countries, including Cote d’Ivoire, Nigeria, and Ghana, as analysed
by severals authors among others (Cobbinah et al,, 2017 ; Ogbonna et al,,
2021 ; Abass et al, 2022 ; Naah et al,, 2025). Indeed, the existing sewers
and drains were constantly overcharged by citizen’s misbehaviours ; the
poorly constructed infrastructures are not capable of handling the heavy
rainfall intensity. For example, domestic wastes (e.g. biologicals and
plastics), garbage, and storm water are released into the small water
storages and bridges that are built across the drainage system. Here, some
evidences of field observation were shown (Fig. 4). The chemical leaching
from plastics, nutrient overload from organic waste can cause water
quality problems associated with water eutrophication (Kaboré et al.,
2018). The urban waters are impaired practically by a variety of uses,
including intense irrigated agriculture using pesticides and fertilizers who
have demonstrated that inappropriate land development exerts direct
pressure on surrounding ecosystems, causing variations in the micro-
topography of the city (Kaboré et al., 2022). In addition, in the context of
cities, engineers constructing projects do not obey the law and regulatory
standards because of corruption, and unregulated settlements that are
widely spread in most of West African big cities. Construction projects are
more vulnerables to floods events as previously argued by several authors
(Collord et al,, 2021; Thompson and George-Ibikiri, 2024).
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Figure 3a: Evolution of the annual rainfall totals in the Ouagadougou
station from 1991 to 2020
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Figure 3b: Evolution of the monthly rainfall in the Ouagadougou station
from 1991 to 2020

Figure 4: Showing water courses in very bad conditions. a) indicates
garbage’s in river bed and (b) degraded water photographed by I. Kaboré.

4.. ONGOING POLLUTION OF URBAN AQUATIC ECOSYSTEMS

Urban water pollution is a major issue in Burkina Faso, as it is the case in
many other West African countries. Many studies have demonstrated that
in the absence of comprehensive solutions, urban water bodies will
continue to be heavily deteriorated (Ferreira et al, 2018; Mishra et al,,
2021). Urban aquatic ecosystems are crucial for the greening of nature,
mitigating temperature in very warm countries such as dryland areas (e.g.,
Burkina Faso), and biodiversity conservation (Li et al., 2017; Olatunji et al.,
2024; Martin-Mufioz et al,, 2024). By improving the landscape quality of
the city, the presence of good water may create a micro-habitat/climate
dominated by vegetation that may help to prevent erosion and the
filtration of pollutants released from agriculture and industries (Ribbe et
al,, 2024). In most low-income countries, such as Burkina Faso, urban
water bodies are threatened by an array of anthropogenic pressures
mainly driven by municipalities wastes, including wastewater and sewage
containing solid materials, food waste, faecal matter, urine, and soaps that
are disposed from informal settlements without any sanitary
infrastructure (Bashir et al.,, 2020; Duefias-Moreno et al., 2024). According
to Fayiga et al. (2018) and Tyagi et al. (2024), domestic discharges of feces
including other pathogenic organisms, dumped into surface water
represent acute pollution and constitute a public health risk. For example,
in a suburban area of the main city of Ouagadougou, we observed the
evidence of fecal discharges and slaughterhouse wastes due to citizens’
misbehavior. In previous studies, reported a higher concentration of
microbiological contamination in vegetables and water columns, including
total coliforms (44744.33 CFU/ 100 ml), Escherichia coli (13567 CFU/ 100
ml) and Streptococci (13746 CFU/ 100 ml), as well as, Pseudomonas,
Salmonella that largely exceeded the standards of the World Health
Organization (WHO) (Dao et al., 2018; Kaboré et al, 2023; Traoré et al.,

2023). Unfortunately, because of runoff, the contamination of receiving
waters contributes severely to lower water quality. In addition, discharges
of untreated industrial effluents are increasing the concentration levels of
toxic pollutants in water such as, heavy metals, organic/inorganic
compounds and plastics material, as demonstrated by many authors
(Bashir et al,, 2020; Ouattara et al., 2023; Colls et al,, 2024). For the urban
aquatic ecosystems, these ongoing pollutions lead to the loss of habitat and
water quality, and hence, have the potential to worsen freshwater fauna by
decreasing biodiversity as demonstrated in recent studies across the main
cities of Burkina Faso (Kaboré et al., 2016; 2022; 2023), they also cause the
disruption of food chains and toxics substances bioamplification in food
webs and may cause sicknesses and diseases among the citizens (Lehel,
and Murphy, 2021. Zaynab et al,, 2022; Kumar and Vats, 2024). Some
additional sources of pollution resulting from hospitals wastes, biomedical
substances and pharmaceutical industries, as well as, traffic-related
pollutants are becoming serious problems aggravating the water pollution
in tropical developing countries (Sharma et al,, 2021; Jarlskog et al,, 2021;
Ajima et al,, 2022; Janik-Karpinska et al., 2023; Gorgaslidze et al., 2024). In
Burkina Faso, this situation is worsened because of lack of adapted
incinerators. The authors argued that several chemical substances, such as
antibiotic and formol among others, are released into the environment, and
may often enter the water cycle, causing health hazards for urban dwellers
(Wang et al., 2021; Maghsodian et al,, 2022; Hanna et al.,, 2023; Zeng et al.,
2024). Furthermore, the urban agriculture and livestock are still ecological
challenges, particularly in cities of Burkina Faso, because of intense use of
chemicals in fertilizers that cause water quality problems, and the
exposure of surface waters to pesticides, and domestic livestock wastes
(Kaboré et al.,, 2018). The non eco-friendly vegetable farming practices in
urban areas using chemical fertilizers increase nutrient contents in waters,
leading to the eutrophication of water in urban areas, as demonstrated in
previous studies (Fetahi, 2019; Bonsdorff, 2021; Dumitran et al,, 2024).
Many authors have shown that the additional inputs of nutrients are
associated with algal and macrophyte blooms, reflecting very poor
ecosystem health (Zhu et al,, 2020; Lihepanyama et al., 2022; Schneider et
al,, 2024). The interconnected associations used to visualize the impacts of
urban alteration detected in Burkina Faso are shown in the conceptual
diagram. In figure 5, the model includes indirect prevailing new factors
such as insecurity crises and conflicts, as well as extreme climate events
and climate change that act as a significant threat impacting cities and
increase the vulnerability of fragile cities in West Africa, particularly in
Burkina Faso. Cities have to cope with recurrent droughts, flood risks, and
additional investment uncertainty, which are detrimental to policy makers
and local population (Hove et al., 2013; Ofoezie et al.,, 2022). This diagram
synthesizes evidence of causes and effects in environmental systems to
inform policy makers and managers.
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Figure 5: Prevailing factors that affecting urban surface water health
including indirect onces

5. INCONSISTENCY OF POLICIES AND STRATEGIES

For the capacity to plan and implement proper and effective approaches to
urban environmental planning and management, it is essential to
understand and specify the factors that perpetuate the lack of appropriate
preventive and curative environmental actions (Capolongo et al,, 2018;
Sheoran et al,, 2024; Plowright et al., 2024; Rahma et al.,, 2024). To a large
extent, urban environmental problems can be attributed to institutional
deficiencies, inadequate policies, or inaction by public and private actors.
Some authors have demonstrated that weak institutional capacity
hampers most efforts to improve environmental conditions in cities, for
example, decentralisation is an effective tool for building suitable
development, including environmental sustainability, in many West
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African countries, but in most cases, it is characterized by “governance”,
which refers to the exercise and sharing of power (Ziervogel et al.,, 2019;
Odume et al., 2022). These confusing institutional regulations constitute a
main constraint to effective urban environmental management in sub-
Saharan countries, as proven by several authors (Estache et al, 2019;
Moore et al,, 2021; Haldar et al, 2021; Odume et al, 2022; Manzungu,
2024). In the past decades, most West African cities have been built with
disregard for environmental considerations, and the inadequate
regulatory policies have led to anarchical topographies of urban areas and
planning. The complexity of the urban area crisis is mainly caused by the
failure of urbanization policies such as, conflicting land use policies,
insufficient enforcement of waste management laws, or fragmented
responsibilities between different government agencies. In the absence of
clear effective policy interventions, spontaneous habitations appear to
affect the natural drainage system, leading to water-related disasters when
it rains intensively and for several hours. Many big cities in west Africa are
in crisis due to inadequate governance, inadequate regulatory and
economic policies, and insufficient knowledge and information, for
example, in the recent years in Burkina Faso, the urban area management
have been devoted to the private sector, without rigorous policy
enforcement and clear management plan (Obeng-Odoom, 2013; Hove etal,,
2013; Ofoezie et al, 2022). This led to anarchical cities geograhic
expansion, land grabbing and speculation, and the increase of spontaneous
habitation areas. Unfortunatlely, the policy discourses do not consider
polluting activities and water quality improving measures, but focus more
on resolving problems of lands crisis, tensions between citizens generated,
creating a considerable gap in urban environmental governance and urban
sustainability. The well-being of the urban population is related to the
sanitation status which is a basis for the long-term and suitable
development of countries, but the non-ecofriendly anthropogenic
activities are leading to the proliferation of vectors found in polluted water
bodies and small hazardous man-made water storages. Consequently,
waterborne diseases and neglected diseases continue to be a great concern
for public health, especially in urban areas, where these diseases
contribute to high percentage of illnesses and deaths every year (Ashbolt,
2004; Yang et al,, 2012; Tulchinsky and Snow, 2018; Kouamé et al,, 2022;
Kazadi et al., 2023). Polluted waters and bad wastewater drainage systems
are responsible for the emergence of the dengue epidemic caused by vector
mosquitoes of the genera Culex in recent years in Burkina Faso with the
high dengue risk in the population (Ridde et al., 2016; Sondo et al., 2021;
Okoro et al, 2023). We found evidence of overlapping of human
settlements and small industries in Ouagadougou and Bobo-Dioulaso,
coupled with discharges from households and industries due to
inefficiency of legislation and/or none respect of laws or neglect of the
national government. Also, in most cities, managers and decision makers
have a lower capacity in terms of urban surface water management
because of lack of technical background, also they lack financial support
leading to failures of interconnective capacity of cities governance. The
abundance of illegal housing areas due to fast growing population
particularly in big cities combined with poor education and poverty
aggravate the precarious complex situation. The governance enforcement
of all key actors in water management through the application of rules is
still missing to prevent water pollution due to the absence of clear
normative framework in waste management dominated by informal
sectors.

6. NEw PARADIGM FOR URBAN WELFARE

In West Africa, many efforts and investments are oriented towards the
development of transportation infrastructure and the expansion of urban
settlements, but urban water management is completely abandoned or
neglected. However, to build sustainable cities that benefit human society,
objectives-based approaches to urban environmental planning and
management are urgently needed to mitigate and prevent the future
catastrophe of growing urban areas. By prioritizing multi-level governance
approaches and giving strong engagement of water governance processes
could help to strengthen governance system. For example, Burkina Faso is
divided hierarchically into different levels from regions to rural
communes, with specificity in terms of urban problems, management
needs, and what kind of governance model should be adapted to whole
regions, provinces and municipal/local scale. From case studies (e.g.,
research on appropriate policy responses, land-use plans development,
reinforcing capacity building, conducting local inventories etc.), and
granting appropriate solutions solutions is crucial for implementing
excellent cities management. Indeed, for effective and integrative water
management, the effect on local communities are important prerequisites
because aquatic ecosystems and the population living around them are
intricately linked with urban environment. Some authors have
demonstrated that the transfer of authority and responsibility to lower
levels of organisation including non-state actors through public-private

partnerships can yield suitable responses in water resources and urban
environment management, and may lead to a wide range of perspectives
and knowledge (Odume et al.,, 2022). Despite the fact that decentralisation
still remains a theory in many West African countries, it still is a central key
to sustainable development, including environmental management. As
argued by previous authors, true decentralisation, including the transfer of
power, participation, cooperation, and democratisation of institutions, can
help strengthen governance and institutional processes for adequately and
governing water urban resources (Ziervogel et al., 2019; Odume et al,,
2022; Ofoezie et al., 2022). Although sub-saharan countries, such as
Burkina Faso, are still struggling with participatory democracy, the
debates on decentralization remains the main core to connect diverse
communities in resource governance, maintain equity, resources
management and the balance of political systems (Dunn et al, 2014;
Withanachchi et al.,, 2018; Franco et al,, 2019; Atisa et al,, 2021). Factors,
such as, government capacity, lack of funding, or bureaucratic inertia, and
the fear to lose the power, among others, remain the challenges to
implement decentralization in Burkina Faso causing the poor performance
of local governments’ functions. In Burkina Faso, maximizing the capacity
of human populations at the ground level, such as, public education
campaigns, local governance initiatives, or science programs for public
including new technologies in water quality monitoring (using startups,
smartphones etc.) can help them to take leadership role in water and cities
management. Water is vital resource for all communities, and all models of
management must reflect community-based approaches that integrate
local decision-making and flexibility (Hardoy et al., 2013; Dyer et al., 2014;
Ziervogel et al, 2019). Some examples are given here to upgrade urban
water management approaches, such as, enforcing government officials as
well as polluters to improve environmental conditions, educating citizens
about local environmental quality, the effects of existing environmental
management practices, and reinforcing the capacity of environmental
professionals such as architects, urban planners, estate managers,
builders, and engineers (Daramola and Ibem, 2010). In addition, raising
public awareness of the environmental problems, reinforcing local
capacity building, and involving science-based information for sound
policy formulation and appropriate practice development on the ground.
On the other hand, the urban stormwater treatment ponds, wetland
designs, green entertainment spaces, as well as industrial effluent and
sewage treatment plant installations in urban areas can play a significant
role in the prevention of water contamination, the improvement of a
livable macro-climate, and the aesthetic of urban water landscapes
(Hughes et al,, 2014; Godfrey et al, 2019). In addition, controlling solid,
biological, and liquid wastes by adopting strict and standardized protocols
for solid waste management may help facilitate waste recycling and may
sustain local economic development (Das et al, 2019; Mor and Ravindra,
2023; Husain, 2023; Singh et al., 2024). Here, figure 6 shows the mapping
model's "public-stakeholder” actions for reliable integrated urban
planning and water management. The political and institutional stabilities
in Burkina Faso are key steps for successful implementation of integrated
water management and urban planning, but from top-down or bottom-up,
the communication tools and approaches must be more flexible to avoid
dilemmas regarding inclusive local community-based knowledge inputs in
the sustainable management of urban areas. For example, the local
governments can promote the local planning and participation by co-
creating consistent citizens framework and guidelines about water quality
including diversity of pollutants and their toxicity and impacts may help to
increase local community environmental awareness, and contribute to
long-term sustainability of cites. Urban water quality problems are still
poorly documented and not given a deserved priority by concerned policy-
makers. Thus, the present study calls for an urgent revolution in urban
water management and sanitation for the wellbeing of local population in
constantly expanding cities (e.g. revising cities policy and regulations, and
including flood risks, periodic assessments plan). With regard to climate
change and high population growth, the national government must
contextualize nature-based solutions aligned with the Sustainable
Development Goals for more resilence, as demonstrated by (Omisore,
2018; Addaney and Cobbinah, 2019). Therefore, in dealing with urban
water management in Burkina Faso, there is a crucial need for holistic
approach and full engagement of all stakeholders including politicians,
public-private partnerships and universities in water-related issues in
urban area aligned with Sustainable Development Goals (SDGs), such as,
sanitation (SDG 6) and sustainable cities (SDG 11) which present
opportunities in catalysing actions, and properly address successful
development in sub-Saharan Africa cities. Practically, Burkina Faso has to
face more challenging tasks in governance to achieve the absolute targets
of these two goals, but starting to implement solutions by building a solid
bridge between research-legislation-community-city to drive the SDGs
agenda, as previously argued will help by (Annan-Aggrey et al.,, 2021). In
addition, reliable national data and international cooperations are also
needed to address environnemental problems of vulnerable and fragile
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cities, and meet international standards. The effective and efficiency
management of urban cities in West African region can lead to peace,
stability, security, healthy lives of people and development rooting, and
enhancing local economies, or reducing vulnerability to climate-related
disasters as demonstrated by some authors (Vaidya and Chatterji, 2020;
Milan, 2017; Delanka-Pedige et al,, 2020 ; Torres et al.,, 2020).
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Figure 6: mapping the models and implication to facilitate
implementation and practice in cities surface water management.

7. CONCLUSION
Summarily from our findings, many lessons are learnt which include these
points:

. The threats of urban surface water, and risks citizens face resultantly
are clearly highlighted in the study area, but the quantification of
direct and indirect pressures on urban water bodies are still needed
to perfect our results,

° Climate change affect the urban areas and increase the risks of
disasters in the absence of urban planning process, the integration of
urban surface water management and flood risks into the urban
planning process (effective canals drainage systems, wastes water
treatment systems) is crucial,

. Delegation of power, financial and technical supports to local level are
urgently needed to improve urban surface water management
challenges,

. Co-creation of knowledge by all stakeholders is crucial for successful
urban water management and sanitation (e.g. water management
framework and guidelines),

. Implementation of communication tools (e.g. promoting locals’
languages) and usage of innovative platform may help increase
environmental awareness,

e  The dissemination of science-based knowledge and promotion of
scientific research is crucial to urban cities development and
planning process,

e  Policies, legislations reformulation and institutions stabilities are
necessary for adequate governance and sustainable management of
cities and urban waters,

e  The international collaborations in terms of technical and financial
support are necessary for urban areas managers capacity building
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