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Abstract: Water security is one of the key sustainability challenges in this modern era regardless of the level of 

development. While the problem keep on increasing year after year, man is a dominant player over hydrological system and 

also possesses powerful ways and means of utilizing hydrological resources and responds to hydrological dynamics in different 

ways. The utilization of hydrological resources is influenced by natural resources which are available in the aquatic system, 

communities’ culture and assets. These three main factors can be divided into two groups, namely, bio-cultural and community/ 

anthropogenic asset. Bio-cultural asset helps to understand ways in which man interacts with hydrological systems, which 

behavior (s) can lead to transformations of hydrological functions, and how man reacts to these changes. While, community 

assets help to understand how the communities can sustainably manage themselves by identifying and mobilizing the existing, 

but often unrecognized assets, and thereby respond to and create local opportunities for themselves instead of depending on 

resources from outside. In most cases, the bio-cultural and Asset Based Community Development (ABCD) approaches have 

been used separately to study the involvement of people and their behavior towards water resource management. It is expected 

that integrating of these two approaches can be useful in understanding the links between hydrology and local systems; at the 

same time understanding how a community can restore and be resilient to the changes that occur to the aquatic ecosystems 

from a cultural, social, economic, political, and biological perspectives. The combination of bio-cultural and ABCD approaches 

can also, be a better strategy for identifying the parameters and functional relationships which can be used in socio-

hydrological model simulation.  
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1. Introduction 

Achieving water security is one of the key sustainability 

challenges faced by both developed and developing countries 

in this modern era [1, 2] It is projected that by 2025, two 

third of the world’s population would be living in severe 

water stress conditions [3]. The challenge becomes more 

complex due to dynamics and co-evolution of coupled man-

water systems [4, 5]. Man and his actions are considered as 

the main reasons for these dynamics [6]. Man interacts with 

water in multiple ways, ranging from biological/ecological, 

cultural, political and social to economic and public health 

dimensions [7]. Man needs water for various uses such as 

agricultural production, energy, potable water, religion, arts, 
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recreation, and transport [8, 9]. Thus, the role of water in 

social lives is significant [8] and nothing can replace water in 

human lives. However, rapid changes in the environment and 

social systems [10, 11] such as rapid population growth, 

rapid and extensive industrialization, pollution, climate 

uncertainty, enhanced life style, over-allocation and 

mismanagement of freshwater resources have facilitated 

overexploitation and destruction of hydrological systems, 

which can later cause negative feedbacks to the social 

system. The negative feedbacks may be in the form of 

saltwater intrusion [12], flood [13, 14], migration [15] 

drought, diseases [16, 17] water conflicts between riparian 

states, drought, and loss of economic opportunities [9]. 

Because of these stresses policy makers and experts have 

been emphasizing on the need for a holistic sustainable 

catchment management for sustainable water resources 

development. Scholars e.g. [6, 10, 5, 9] suggest that water 

crises can be solved by exploring, understanding, and 

interpreting the dynamics, interactions, and feedbacks 

between human actions and water cycle that co-evolved over 

time and space. This implies that, man must be considered as 

central to the hydrological system. It is also believed that 

community decision on participation in water resources 

management is influenced by history, education, institutions, 

socio-economic growth, and natural resources available [18, 

19, 7, 9], as well as culture comprising norms, value, 

knowledge, needs, technology, and experiences. 

Man lives in a world of diversity in terms of flora, fauna 

and human society. The variety of flora and fauna constitutes 

biodiversity, while the variety in human society with its 

multiplicities of culture is called cultural diversity [20] the 

interface of biodiversity and cultural diversity is referred to 

as bio-cultural diversity [21]. Of recent, an increase of 

pressure from human activities coupled with rapid extinction 

of human culture and languages have had negative impacts 

on natural resource management [22]. According to [18], 

man is dominant over nature and human societies depend on 

hydrological systems to sustain themselves and thrive. In 

turn, natural resources depend on human stewardship to 

sustain their vitality and resilience. This relationship sustains 

life [20]. The inextricable links between cultural and 

natural/biological assets are thus being increasingly viewed 

as key elements in achieving water sustainability as they can 

help to understand and interpret different scenarios of how 

human culture can modify water cycle in terms of flows and 

stocks [15, 2].  

Apart from the natural and cultural assets that communities 

possess, every society has other types of assets that are called 

anthropogenic assets. Anthropogenic assets include 

community strengths and potentials such as human asset, 

institutions, groups and associations, and physical assets [23, 

24]. These anthropogenic assets, also termed ‘external 

drivers’, facilitate the interactions and dynamics occurring 

between nature and socio-cultural systems in either positive 

or negative ways [25, 24]. The assets are also termed as 

external drivers [25]. The Asset Based Community 

Development (ABCD) approach is often employed to 

facilitate a better understanding of the roles of anthropogenic 

assets in driving the interactions and resulting dynamics 

between nature and soio-cultural systems. ABCD is a 

strategy for sustainable community-driven development [26]. 

It helps to recognize and identify the resources, skills and 

experience which communities possess and how to apply 

those resources for their own development [23].  

The ABCD enables a shift in the understanding of 

interactions within communities from a deficiency, needs, 

and problem-based orientation, to an asset-based approach 

built on a foundation that communities can drive their 

development process by identifying and mobilizing existing 

assets [27]. The bio-cultural approach on the other hand 

provides a clear understanding of how people in different 

cultures around the world interact with hydrological systems 

and responds to hydrological dynamics resulting from their 

actions [28, 15, 29, 12]. Therefore, the combined bio-cultural 

and asset based approaches will help to understand links and 

dynamics existing between social and water systems for 

sustainable water resource and catchment management in a 

changing, uncertain and unpredictable environment [18, 7]. 

This is within the context of the principles and practice of 

participatory approach to development, where active 

community participation and empowerment are the basis of 

sustainable and economic development [27]. 

2. Review of Literature and Theory 

2.1. Likelihood of Biocultural and Community Asset Based 

Approach in Catchment Resources Management  

Water resources continue to be scarce while hydrological 

systems are being destroyed at alarming rates [30]. It is 

believed that socio-hydrology can be useful for tackling these 

problems since it is an interdisciplinary science that explores 

the co-evolution and self-organization of local systems in the 

landscape, with respect to water availability, while treating 

people as endogenous part of the water cycle [6]. Man 

dominates nature and also possesses powerful ways and 

means of utilizing hydrological resources and responds to 

hydrological dynamics in different ways. The utilization of 

hydrological resources is influenced by people’s culture. The 

latter comprises values, beliefs, traditions, experiences, 

attitudes, skills, norms, infrastructures, and technology [9, 8] 

socio-economic systems such as population growth and the 

type of economic activities [9] institutions [8, 9] and social 

networks [8]. Combined together, these factors can be 

divided into two groups, namely, bio-cultural, and 

community/ anthropogenic assets.  

In recent years, a number of scholars attempted to explain 

the connection between nature, water and social systems [31, 

32, 33, 12]. Literature on this area shows further that the 

interactions and associated dynamics between people and 

nature are influenced by people’s values, attitudes, and 

understandings. However, most of the existing frameworks 

such as Social-Ecological Systems framework and 

Ecosystem Services concept did not consider how an 
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individual and collective behavior interact with each other to 

influence the interactions and dynamics in human-nature 

systems. [34, 12] recommended more work is required to 

explore the role of behavior at both individual and collective 

levels in understanding the socio-nature system.  

Previously, the bio-cultural and Asset Based Community 

Development (ABCD) approaches were used separately to 

study the involvement of people and their behavior toward 

water resource management. For example, ABCD was a 

strategy for sustainable community-driven development [26]. 

The appeal of ABCD lies in the premise that communities 

can sustainably manage themselves by identifying and 

mobilizing existing, but often unrecognized assets (including 

norms, values, understanding, institutions, skills and 

customs), and thereby respond to and create local opportunity 

for themselves instead of depending on resources from 

outsiders [34]. ABCD also provides an opportunity for the 

inclusion of local stakeholders in the management process 

while building strong, resilient and sustainable communities, 

and at the same time, ensuring that communities are fair, 

equitable and strong in the face of so much global change 

such as freshwater scarcity [26]. On the other hand, bio-

cultural diversity helps to understand ways in which man 

interacts with hydrological systems, which behavior (s) can 

lead to transformations of hydrological functions, and how 

man reacts to these changes [15, 35, 7, 34]. Little is known 

about the integration of these two approaches in 

understanding the links between hydrology and local 

systems, particularly in Africa.  

The integration of these two approaches is unique in two 

ways. First is the utilization of a non-traditional community 

development strategy that recognizes and mobilizes 

community assets at multiple levels. This is a departure from 

a deficiency, need-based model which reinforced the 

perceptions of rural people as predatory, poor and dependent 

[36]. Instead, it focuses on a process that stresses the 

importance of local assets and perspectives, while building 

relationships which are necessary for sustainable 

development and management [37]. The second way is 

through using a bio-cultural diversity lens, which utilizes a 

bio-cultural framework that allows researchers and 

practitioners to move away from the view that people are 

external drivers in hydrological systems, to the view that 

humans are central to the hydrological System [38].  

It is believed that these approaches when combined can 

promote a holistic understanding of water resource 

management from a cultural, social, economic, political, and 

biological perspective to an understanding of the ways man 

interacts with and modifies hydrological systems, the impacts 

of their behavior, and how they respond to those changes. All 

these are achieved without undervaluing the influence of 

community assets, toward catchment management. The 

combination of bio-cultural and ABCD approaches can be a 

better strategy for identifying the parameters and functional 

relationships that can be used in socio-hydrological model 

simulation. 

2.2. Man-Nature Relationship in Catchment Environment  

Men are connected to catchment ecosystem, and catchment 

ecosystems are connected to men in complicated ways [5]. 

These connections evolve over time [6]. The complexity of 

these connections may vary across societies, climatic zones 

and regions, due to a number of factors such as catchment 

hydrology, population dynamics, socio-economic systems 

including culture, institutions, water related economic 

activities, ecosystem services and climate change [39, 18, 15, 

12, 7, 40]. It is universally known and accepted that the 

aquatic ecosystem is crucial for nourishing human’s life and 

vice versa [8]. Despite the win-win situation existing 

between them, humans have been modifying the aquatic 

ecosystem in various ways, and the change in the aquatic 

system’s ability to provide goods and services have in turn, 

influenced changes in human behavior and decision-making 

regarding the aquatic ecosystem [5]. Regardless of 

modification or changes that occur between aquatic 

ecosystem and humans, the competition between resources 

such as water for humans and water for the environment is 

ultimately mediated by humans alone, acting for both 

themselves and for the environment which cannot speak [41]. 

This scenario, in most cases, makes humans become greedy 

and think only for themselves and ignore nature. In the short 

term, humans can benefit much by ignoring nature but in the 

long run, they will start to experience unintended 

consequences such as salinization, flood, drought and 

diseases.  

Human–nature relationship refers to the ways in which 

individuals or a group of individuals conceptually relate to 

nature [42]. In this context, the concept “nature” will be in 

terms of aquatic ecosystems, particularly catchments. The 

interactions between humans and nature can be well 

understood in the conceptualization of the socio-cultural 

aspect of human life in relation to nature, that is, the complex 

relationship between human and their natural environment 

[34]. The socio-cultural concepts include worldview, norms, 

beliefs, thoughts, actions, institutions, livelihood and 

practices, value, and attitude [24, 43, 44, 34].  

According to [42, 44], the human – nature relationship has 

3 dimensions, positionality (humans is above nature, human 

as part of nature, and humans and nature are equal), 

character of bond (addresses how humans are close to or 

away from nature) and understanding nature (how humans 

understand and manage changes occurring in the natural 

system). Moreover, the human – nature relationship can be 

captured using typology [44, 34, 42]. There are about 6 

typologies of the relationship between man and nature. [45] 

describe four types, which are; master over nature, steward 

of nature, partner with nature and participant in nature. Of 

recent, [42] included more typologies, which are; user and 

apathy. However, there is also another type which is called 

‘nature distant guardian’. A better understanding of the 

typologies of nature-human relationships offer insights to the 

understanding of man’s behaviors that influence their actions 

towards conservation practices [42, 12] observe that more 
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work is required to understand the way humans value water, 

their behavior toward water usage, and how they respond to 

hydrological fluctuations at both individual and collective 

levels.  

In this review, the key bridge linking human and nature is 

ecosystem good and services. These ecosystem services are 

categorized into 4; namely provision, regulation, supporting, 

and Cultural Ecosystem Services [33]. CES refers to non-

materialistic services where people can benefit through 

spiritual enrichment, cognitive development, reflection, 

recreation, and aesthetic experiences. The CES seems to be a 

residual category of enjoyable aspects of nature [33]. This 

reviewed study is against the idea of CES being a residual 

part of the ecosystem. Instead, it emphasizes on CES as an 

important component that defines and determines the 

relationship existing between human and nature. The review 

recommends the use of nonmaterial services of ecosystem to 

find out why and how humans value nature for sustainable 

aquatic ecosystem exploitation.  

2.3. Framework of Interaction Between Human and 

Natural Systems  

Universally, there are so many frameworks that try to 

explain the relationship between man and nature. The 

frameworks which are used include the Ecosystem services 

Social-Ecological Systems the Intergovernmental science-

policy Platform on Biodiversity and Ecosystem Services and 

biocultural diversity [46, 47, 48, 24, 22]. Except the 

Intergovernmental science-policy Platform on Biodiversity 

and Ecosystem Services (IPBES) and biocultural diversity, 

the rest of the frameworks do not adequately measure and 

operationalize the dynamics of people’s norms, value, 

understanding and attitude in relation to natural resources at 

both individual and collective levels. As observed, the 

dynamics occur as a result of the fact that man-nature 

interaction is facilitated by anthropogenic assets, institutions 

and governance such as community assets [24]. The Asset 

Based Community Development (ABCD) approach has been 

used by a number of scholars such as so as to understand how 

these community assets facilitate the dynamics between man-

nature interaction [49-53]. The current review believes that a 

combination of ABCD and biocultural approach will 

elucidate the dynamics that occur in the catchments as a 

result of human action, and understand how communities are 

resilient to these changes at individual and collective levels. 

This is because biocultural approach will help to explore the 

diversity of knowledge, practices, the way of living together, 

values and belief systems, language and artistic expressions 

and how communities use them to cope with the dynamics of 

the catchments of good and services [54]. Furthermore, the 

review believes that ABCD helps to elucidate the ways in 

which communities link with the catchment and build strong, 

resilient and sustainable communities in the face of so much 

global change. 

2.3.1. Bio-Cultural Approach  

The bio-cultural approach provides a way of expressing 

the concept of an “inextricable link” between cultural and 

biological diversity [55] and the way through which the 

implications of this links could be explored [22, 56]. The 

discussion about the link between nature and human culture 

started in the early 1990s [57]. However in 2000s, the 

concept became popular and many scholars have been 

advancing it rapidly [58]. The concept has now spread 

globally. Different international organs, policy instruments 

and international scientific assessments recognize the 

advantages of integrating culture and bio-physical aspects 

such as the [59, 33, 60]. The advantages include conservation 

and promotion of cultural diversity; conservation and 

sustainable use of biological diversity and other natural 

resources; and equity in access to and distribution of benefits 

from integrated and participatory approaches to sustainable 

management of the coupled social ecological systems [59, 

33, 60].  

Over the last twenty seven years, there has been a growing 

body of literature supporting the link between biological and 

cultural diversity [61, 21, 62, 63, 64, 65]. The earliest 

evidence of this link can be found in the global macro-

geographic distribution of languages (used as a proxy for 

culture) and areas of high biodiversity [66, 67, 68]. While 

these studies and others have established regional, national 

and global scale correlations between biological and cultural 

diversity, researchers are now engaging in detailed case 

studies at the local level to understand the links between 

environment and cultural values, beliefs, institutions, 

knowledge systems, practices, and languages [21].  

Culture is a complex and broad set of relationships, values, 

attitudes, norms and behaviors that bind a specific 

community consciously and unconsciously [69]. Cultural 

diversity refers to the variety of human cultures or societies 

in a given region and across the world. This includes the 

diversity of knowledge, practices, technology, and the way of 

living together, values and belief systems, language and 

artistic expression [18]. Biodiversity is the range of variety 

found among microorganisms, plants, fungi, and animals 

with their associated physical and chemical environments 

[54].There is a mutual relationship between cultural diversity 

and the regional environment and natural resources. The 

history of the environment shows that the depletion of 

ecosystem resources is the ‘precursor’ of the destruction of 

human civilization [58] that is, changes of human civilization 

is the outcome of the change of the environment [70]. The 

human society and their cultures shape the biodiversity and 

biodiversity shapes the human society and their cultural 

practice. The varieties in both culture and nature are 

connected, related and unified phenomena [22]. The unified 

phenomena between cultural diversity and nature are what 

are termed as biocultural diversity [20]. Biocultural diversity 

is defined as “the total variety exhibited by the world’s 

natural and cultural systems. This explicitly considers the 

idea that culture and nature mutually constitute, and denote 

three concepts. Firstly, diversity of life includes human 

cultures and languages; secondly, there are links between 

biodiversity and cultural diversity; and finally, these links 
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have developed over time through mutual adaptation and 

possibly co-evolution. Biocultural diversity incorporates 

ethno-biodiversity” [24]. Among all the components of 

cultural diversity, language seems to be the key means of 

transfer of knowledge. This characteristic makes language to 

be the main proxy of cultural diversity. Using language, 

communities can capture, maintain and convey information 

on local territories, species, ecosystems, and landscapes. 

Through the richness of linguistic diversity, knowledge and 

technology are developed and passed from generation to 

generation [20, 54].  

Despite that a number of scholars have attempted to 

explore the links between natural and cultural resources, 

there is still scanty information on how these links can be 

used to understand the dynamics and resilience in aquatic 

ecosystem. The current review explores the links between 

aquatic natural and cultural resources using these links to 

understand and to find a way on how local community are or 

can built resilience toward changes that occur in the 

catchments. 

2.3.2. Asset-Based Approach to Community Development 

(ABCD) 

Asset based community development can be defined as, 

“…a strategy for sustainable community-driven 

development” [26, 37] defines ABCD as a methodology 

and strategy for the sustainable development of 

communities based on the strengths and potentials the 

community possess. This approach conforms with 

participatory approach principles, since it allows 

community to empower themselves through utilization of 

assets that they already possess instead of depending on the 

resources from outside. The approach helps to recognize 

and identify the resources, skills and experience 

communities have, and how to use these resources for their 

own development [37]. The approach moves interactions 

with communities from a deficiency, needs, and problem-

based orientation to an asset-based approach, built on a 

foundation that communities can drive the development 

process by identifying and mobilizing existing assets [27]. 

ABCD's approach is in line with the principles and practice 

of participatory approach to development, where active 

participation and empowerment are the basis of practice. It 

is a strategy which is directed towards sustainable economic 

development that is community-driven [71]. The approach 

reflects on the early conceptualizations of participatory 

action research [34]. [72, 37] coined the term in the early 

1990s after observing that most development initiatives 

relied heavily on external people and agencies, while 

community assets were under-recognized and under-

utilized. [73, 37] also wrote the seminal work in the field, a 

book called Building Communities from the Inside Out. The 

book is written as a guide, defining ABCD, outlining its 

foundational principles and summarizing lessons learned by 

studying successful community-building initiatives across 

the United States [26]. There are five groups of assets 

inventories in ABCD; these include individuals, 

institutions, physical, groups and association, and 

connections [71]. These community assets, if well utilized, 

can help to build strong, resilient and sustainable 

communities, while ensuring that communities are just, fair, 

equitable, and strong in the face of so much global change 

[74]. 

Because of the patentability of the ABCD approach, 

ABCD principles are frequently integrated with a 

complementary concept or framework to create a unique 

approach. Two very recent examples are from [52, 53]. 

According to [52] work explores the potential relationship 

between ABCD and community-based tourism, with the goal 

of improving community-based tourism’s inconsistent record 

in delivering community development. The authors suggest 

that ABCD can, and should, be applied to community-based 

tourism [52]. Similarly, [53] study offers an integrated 

framework and practice model of sustainable livelihoods and 

the ABCD approach. According to [53], the integrated 

sustainable livelihoods/ABCD framework is useful in 

understanding the strengths of a vulnerable community in 

order to plan and implement sustainable community 

development strategies. Community assets have proven to be 

effective in enhancing the adaptive capacity in different 

dynamics however, little is known on how such assets 

facilitate aquatic ecosystem dynamics. Apart from proposing 

the integration between ABCD approach and the biocultural 

diversity (BCD) approach, ABCD by itself, will be used to 

identify influential assets that facilitates the usage of 

biocultural resources found in the catchments. These 

influential assets can also help in understanding the links and 

dynamics occurring in catchment areas, and how 

communities are showing resilience in adopting or coping 

with those dynamics.  

3. Conclusion  

It has been proven that men have a big and central role in 

use and control aquatic ecosystem because they live and 

work on aquatic ecosystem for survival, and they tend to 

respond differently to the emerging environmental changes 

including water scarcity. However, the main challenge is 

how to restore, adapt and manage the degraded hydrological 

cycle to new conditions that can support high population 

densities and activities, without hindering development. 

This review support that multidimensional and participatory 

approaches in freshwater ecosystem management are 

important in addressing complex problems of hydrological 

systems. However, the review go further saying the 

participatory approaches can be effective in solving water 

problems if both biocultural and community based assets 

will be integrated into the process. This is because the 

relationship between human being and water and behavior 

toward utilization is influenced by the resources available 

which can be categorized into biocultural resources and 

community assets.  
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