
 

 

 

Abstract—This paper outlines the essential features for estuarine 

planning and management. Estuaries are considered as valuable 

natural resources. An estuary embraces two spheres of the earth-land 

and sea. Many definitions of natural resources and environmental 

management as well as coastal management have been proposed in 

the literature, however, this study hardly found any definitions of 

estuary management. Therefore, an attempt is taken in this paper to 

define estuary management in the context of environmental and 

coastal management theories. In doing this, the paper discusses 

different natural resources and environmental management theories. 

Integrated coastal zone management concepts are also included in 

this discussion. The paper finally outlines the essential features for 

estuary planning and management, followed by estuarine 

management goals and objectives. This paper finds that the concept 

of estuary management has to be extended towards the inland 

boundary, because of the major pressures that estuaries receive are 

inland based. The interrelated nature of catchment, estuary and 

marine processes need to be buttressed by an overarching system, 

which would provide a holistic approach for estuarine management. 
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I. INTRODUCTION 

N estuary embraces two spheres of the earth- land and 

sea.  The physical linkage between drainage areas of land 

(catchment) and coastal area, through the mobility of 

water from land to sea, makes an estuary a transition zone. 

Therefore, before discussing estuary management it is 

important to highlight the meaning of estuary, coastal area and 

catchment. Hence, the paper begins with a discussion on the 

meaning of the three components of estuaries; the estuary 

itself, the coastal area and the catchment. The paper then 

explores the concept of estuarine management.  In doing this, 

the paper discusses different natural resources and 

environmental management theories. Integrated coastal zone 

management concepts are also included in this discussion, 

because estuaries have always been regarded as part of the 

coastal area. The paper lastly outlines the concept of estuary 

management, followed by estuarine management goals and 

objectives. 
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II.  MEANING OF ESTUARIES, COASTAL AREA AND 

CATCHMENT 

The word „estuary‟ is derived from the Latin aestuarium, 

meaning tidal inlet of the sea. In the dictionaries the term 

estuary has been defined as follows: 

“that part of the mouth or lower course of a river in which its 

current meets the sea‟s tides and is subject to their effects” [1]. 

“A tidal opening, an inlet or creek through which the tides 

enters” [2]. 

“An estuary is the wide part of a river near where it joins the 

sea” [3].  

Cameron and Pritchard [4] defined estuary as “an estuary is 

a semi-closed body of water, which has a free connection with 

the open sea and within which sea water is measurably diluted 

with freshwater derived from land drainage”. There are many 

other definitions of estuary that reflects the professional 

expertise of the writers, have been proposed in the literature. 

Thus, Perillo [5] reported that there are more than 40 

definitions of estuaries in the literature. In general, according 

to most people, an estuary is a place where river meet the sea 

and comes under the influence of the tides forming a transition 

zone between freshwater and sea water. This paper summarises 

the definition of estuaries, in management point of view as, 

estuaries are transition zones between marine and catchment 

components of the surface area of earth; it is influenced by 

both marine and land sides, however, land-use activities in the 

catchment are the main dominating factors in the estuary.  An 

estuary is the end point of the catchment, therefore the estuary 

acts as report card and indicator of catchment health.  

The issue of defining the coastal zone has been the cause of 

much debate in the literature on coastal zone management [6].  

Cendrero [7] stated that the concept of the coastal zone or area 

is vaguely defined.  Cicin-Sain and Knecht [8] described the 

issue to define coastal area as the “thorniest question” in 

integrated coastal management. While various definitions have 

been suggested [8-11], it is difficult to put boundaries on this 

area.  Hence, as noted by Gubbay [12], it is not surprising that 

there are no universally accepted definitions. Hinrichsen [13] 

stated that no matter how they are defined, coastal areas 

always include intertidal zones, and incorporate coastal 

floodplains, estuaries, mangrove swamps, salt marshes, and 

tidal flat as well as beaches, dune complexes, barrier islands, 

near-shore seagrass beds and coral reefs. Clark [14] 

summarized the dilemma: Coastal areas are the “place where 

agency authority changes abruptly, where storms hit, where 

water front development locates, where boats make their 

landfalls, and where some of the richest aquatic habitats are 
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found.  It is also the place where terrestrial type planning and 

resource management programs are at their weakest”. 

In the USA the term “watershed” is used instead of 

catchment. According to Webster Dictionary [15], a watershed 

is a region or area bounded peripherally by a water parting and 

draining ultimately to a particular water course or body of 

water.  Reimold [16] defined watershed as the regions or areas 

with natural hydrological boundaries draining to a particular 

water course or water body.  However he has added that 

watersheds are catchment basins or drainage basins from 

which the water of a stream or stream system is drawn. Each 

watershed has hydrologic function to capture and store water 

[17].  The term watershed is also used as catchment in many 

countries (for example in Australia). 

The NSW Department of Land and Water Conservation 

[18] (in NSW, Australia) has defined a catchment as the area 

supplying surface water to a common water course.  Each 

catchment is separated by hills or ridges which direct the flow 

of water into a river or stream. Similarly, Department of Water 

Resources Victoria [19] in Australia, has defined catchment as 

the area of land that drains into a given stream or system of 

streams, that is all the land that contributes water to a 

particular river from mountain top to coastal plain. Thus a 

catchment includes the surface and groundwater, soils, 

vegetation and animals in the drainage basin, as well as 

humans and their anthropogenic impacts.  Victorian Catchment 

and Land Protection Act 1994 defined catchment as “an area 

which through run-off or percolation contributes to the water 

in a stream or stream system”.   

The above sections have highlighted the meaning of 

estuary, coastal and catchment.  These are valuable natural 

resources. The main aim of this paper is to outline the essential 

features for estuarine management. This study attempts to 

explore the concept of estuarine management from different 

natural resources management theories. Therefore the 

following sections briefly highlight few of these theories and 

concepts.  

III. THEORIES OF NATURAL RESOURCES AND 

ENVIRONMENTAL MANAGEMENT 

There are many theories of natural resources and 

environmental management in literature (for example, [20-

22]). This study argues that the root of the estuary 

management concept is entrenched in those theories. As the 

concept of different natural resources and environmental 

management theories is essential to define estuarine 

management, the following sections focus different theories of 

natural resources management.   

IV. INTEGRATED RESOURCE MANAGEMENT 

Mitchell [23] provides an account of the evolution of the 

concept of integrated resource management (IRM) in North 

America, in which he suggests that “the underplaying intent of 

integrated resource management is to share and coordinate the 

values and interests of a broad range of interests when 

conceiving, designing and implementing policies, programs or 

projects.” Integrated approach to resource management made a 

discernible appearance at the turn of the 20
th

 century. Pinchot 

[24] realized the interrelatedness of natural resources and 

economic stability. If regional economies were to be sustained 

and grow then the resources, which fuelled their growth had to 

be managed on a sustainable basis. In particular, Pinchot 

advanced the idea of managing renewable resources on a 

sustained yield basis. 

Lang [20] described IRM as a process-based framework for 

considering the diverse values of a resource and combining 

elements of public consultation, issue management, 

environmental mediation and impact assessment. The 

objective of IRM has multiple uses. An IRM process should be 

interactive and seek to integrate the multiple demands and 

values of resources users into a strategy for the management of 

renewable resources.  Integrated resources management is not 

a concept that has one definition. Like sustainable 

development, it is a term, concept, approach or paradigm that 

has acquired different interpretations, often dependent on the 

objectives and values of those who use IRM as a rationale for 

their activities. 

In conclusion, Hanna [25] described IRM as a part of a 

continuum of resource management approaches with origins in 

the conservation movement. IRM is a process, which is 

consistent (not ad hoc in nature), interactive (among agencies 

and public), flexible (capable of reacting to unique resource 

management problems) and exhibits multiplicity (in terms of 

objectives and means) [25]. It is attractive because, if 

successfully applied, it has the capacity to adopt to specific 

economic, social and environmental issues and to address 

conflict [25]. 

V.  ADAPTIVE MANAGEMENT 

There are many definitions of adaptive management in the 

literature (for example, [26-29]).  In general, management 

sequence that involves planning, acting, monitoring and 

evaluating, is adaptive management. Adaptive management 

involves learning by doing and is aimed at modifying 

management in order to meet changing societal objectives and 

characteristics and evolving knowledge of ecological systems 

[28]. 

VI. SUSTAINABLE DEVELOPMENT 

In 1983, the United Nations set up the World Commission 

on Environment and Development (WCED), chaired by Gro 

Harlem Brundtland, the then Norwegian Prime Minister.  The 

Commission was set the task of re-examining the problems of 

environment and development that the World was facing.  The 

resulting report, issued in 1987-  

“Our sea our future”, was a significant guiding force in the 

preparations for the Rio Conference in 1992 [8] and 

popularized the concept of sustainable development [30]. The 

Commission defined sustainable development as development 

that “meets the needs of the present without compromising the 

ability of future generation to meet their own needs” (World 

Commission on Environment and Development [31]. Since the 

Brundtland report was published, academicians, scientists, 

politicians, economists have all made interpretation of the 

Commission‟s definitions of sustainable development. 
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The concept of sustainability has developed from the desire 

to ensure that natural resources are maintained overtime, and 

the concept of sustainable development out of the need to do 

something about it. Cicin-Sain and Knecht [8] stated that 

“sustainable development can be seen as a continuous process 

of decision making guided by a basic philosophy emphasizing 

development that improves the quality of human life and 

development that is environmentally appropriate, making 

proper use of natural resources and protecting essential 

ecological processes, life support systems and biological 

diversity”. 

VII. ECOSYSTEM BASED MANAGEMENT 

The emergence of sustainability concepts in management 

has also enhanced the role of ecosystem based approaches, 

though sustainability is subject to a myriad of interpretations 

and versions [8]. The emergence of ecosystem concepts has 

advanced the idea that the management of natural resources 

and the environment requires a basis in biology because 

environmental degradation is unavoidably tied to the failure of 

an ecological system to support biological processes at a 

desired level [32]. While there are many definitions of 

ecosystem management in the literature, Grumbine [33] gave a 

common of ecosystem management that “ecosystem 

management integrates scientific knowledge of ecological 

relationships within a complex socio-political and values 

framework toward the general goal of protecting native 

ecosystem integrity over  the long term”. Environmentalists 

now recognize that traditional, single-sector management is 

not sufficient to address modern challenges of environmental 

protection. The National Estuary Management Program (NEP) 

of USA attempts to implement the concepts of the ecosystem 

approach in estuarine management [34]. 

Kimmins [35] pointed out that natural resources 

management is moving from the realization that “simple 

administrative dictates” are rarely adequate to protect the 

sustainability of resources or ecosystems. He further argues 

that there must be an “initiation of continuing development of 

ecologically based policies.  In this context, Mitchell [22] 

comments “given the interrelatedness and complexity, the 

strategic concern becomes how to deal with the linkages 

involved within and between various systems (biological, 

human, economic etc.)”. The response increasingly has been to 

use an ecosystem approach in which attention turns to 

consideration of more broadly defined systems rather than 

focusing upon a specific resource sector such as water, forestry 

or minerals. Other terms to describe this approach are holistic, 

comprehensive and integrated [22]. Imperial [36] suggests that 

ecosystem-based management has a strong administrative and 

institutional orientation that emphasizes redefining 

management units and building on the best ecosystem science 

to improve resource management. 

Different theories and concepts are discussed in the above 

sections.  It has been found that whatever concepts are applied 

for natural resources management, the basic principles of all 

are similar. Each concept has attempted to manage resources 

on the basis of coordinated approaches, to achieve sustainable 

use, reduce conflict, improve economic efficiency and realize 

diverse social and political objectives. 

This study believes that the theories and concepts discussed 

above are the essential part to understand coastal and estuary 

management concept. Any study of estuarine management 

requires knowledge of their inter-related connection of nature. 

There are many definitions of coastal management in the 

literature; however, there has been found hardly any definition 

of estuary management. It has been found in the definition of 

coastal area that estuary has been synonymously used with 

coastal zone/area. Moreover the emergence of coastal 

management initiatives has provided importance to estuaries as 

a well as an integral part of coastal zone. Hence, this study 

argues that the term estuary management has also been used 

with coastal zone/area management. Therefore, the following 

section discusses details of integrated coastal management 

concepts in an attempt to define estuarine management in the 

light of discussion on integrated coastal management and 

different theories of natural resources and environmental 

management that have been discussed earlier in this chapter. 

VIII. INTEGRATED COASTAL ZONE MANAGEMENT 

This section presents an elaborative discussion on 

integrated coastal management, to examine the underlying 

philosophy and concepts of estuarine management. History of 

the emergence of integrated coastal management (ICM) is well 

described in the literature (For example, [6, 11, 37-38]). The 

concept of ICM is not something new, this globally recognized 

coastal concept goes under a variety of names [38], Integrated 

Coastal Resources Management (ICRM), Integrated Coastal 

Zone Management (ICZM), Integrated Coastal Management 

(ICM), Integrated Coastal and Marine Areas Management 

(ICAM), Coastal Areas Management (CAM). However, 

Sorensen [38], in a review of the concept and its acceptance 

and use globally, settles for the use of ICM as the title and this 

terminology will be used for this paper as the synonym of 

other terminology. 

There are many definitions of ICM in the literature.  As the 

need for improved management of coastal areas became 

clearer, academic and others increasingly aware of the need for 

a broader kind of coastal management began calling for more 

comprehensive, better integrated approaches.  Thus, a number 

of efforts have been made by international entities and in 

parallel by academic communities to further define, interpret 

and design the ICM concepts.   

Some commentators have described the concept of ICM in 

more complex ways than others [39]. According to OECD 

[40], ICM is “the management of the coastal zone as a whole 

in relation to local, regional, national and international goals.  

It implies a focus on the interactions between the various 

activities and resource demands that occurs within the coastal 

zone activities in other regions” [41]. At the United Nations 

Conference on Environment and Development in 1992, 178 

nations signed Agenda 21- a 40 chapter action plan pointing 

the direction towards sustainable development. “Protection of 

the Oceans, all kinds of seas, including enclosed and semi-

enclosed seas and coastal areas and the protection, rational use 

and development of their living resources,” emphasizes that 

International Journal of Biological, Ecological and Environmental Sciences (IJBEES) Vol. 5, No. 1, 2016 ISSN 2277 – 4394

3



 

 

the pursuance of sustainable development requires new 

integrated approaches to coastal and marine management [42].  

These new approaches require that nations provide for “an 

integrated policy and decision making process including all 

involved sectors to promote compatibility and a balance use 

[42]. However, as nations endorsed Agenda 21 and committed 

themselves to this new integrated coastal management (ICM), 

the meaning of integration was poorly understood [43].   

The 1993 World Coast Conference was held shortly after 

the UNCEP, in order to facilitate the exchange of information 

and expertise among nations in coastal management. In its 

Conference Report, it defines integration in coastal zone 

management as “basically cooperation between all responsible 

actors” [44]. The World Coast Conference definition, 

however, was only one of many interpretations on the 

definition and meaning of integration. The organization for 

Economic Cooperation and Development was one of the first 

international organization to draft guidelines for integrated 

coastal management in 1991 [41].  Many more guidelines have 

been developed since, published by United Nations 

Environment Program [45], the World Bank [46] and the 

World Conservation Union, Food and Agricultural 

Organisation [47]. Outside of these international agency 

publications, the academic community has also had a role in 

examining and studying the meaning of integration [11]. 

Sorensen [38], has written the most detailed global account 

of the concept of ICM.  To summarise the definitions of ICM, 

Sorenson [38] proposed a brief definition of ICM: “the 

integrated planning and management of coastal resources and 

environments in a manner that is based on the physical, 

socioeconomic and political interconnections, both within and 

among the dynamic coastal systems, which when aggregated 

together, define a coastal zone.  An integrated approach 

requires both horizontal (cross sectoral) and vertical (the level 

of government and non-government organizations) 

coordination of those stakeholders whose actions significantly 

influence the quantity and quality of coastal resources and 

environments”.  

Lastly, the most comprehensive and most detailed concept 

of integrated coastal management has been given by Cicin-

Sain and Knecht [8]- “ICM as a continuous and dynamic 

process by which decisions are made for the sustainable use, 

development and protection of coastal and marine areas and 

resources”. First and foremost, the process is designed to 

overcome the fragmentation inherent in both the sectoral 

management approach and the splits in jurisdiction among 

levels of government at the land-water interface. This is done 

by ensuring that the decisions of all sectors and all levels of 

governments are harmonised and consistent with coastal 

policies of the nation in question. A key part of ICM is the 

design of institutional processes to accomplish this 

harmonization in a politically acceptable manner [8]. 

The topic itself has the feature of many texts, as has been 

said earlier in this section, as well as there are many ways in 

which the definition of ICM process could be summarized.  

Using the modern definition of the term, French [48], 

summarized CZM coastal zone management can be seen as a 

process, which covers the whole concept of protecting the 

coastline from damage and change from any activity”. 

 The above sections provide an elaborate idea and 

knowledge about the theories of natural resources 

management. It has been said earlier that the main aim of this 

paper is to outline the essential features for estuarine 

management. Therefore, in light of natural resources 

management theories and concept of integrated coastal 

management, the following section attempts to define and 

characterize the concept of estuary management.  

IX. ESSENTIAL FEATURES FOR ESTUARINE PLANNING AND 

MANAGEMENT 

It has been found in the previous discussion that there is no 

one common definition of environmental management or 

coastal management. There appeared several characteristics 

that define the concept of environmental management or 

coastal management. On the basis of the several characteristics 

of environmental management and coastal management, this 

study argues that estuary planning and management should 

have the following essential features: dynamic, coordinated, 

process orientated and holistic (Figure 1). 

1. Dynamic 

Estuary planning and management should be a dynamic 

process and the decisions are continuously made based on the 

changing natural, social, political and economic context, 

including the outcomes of past decisions. Estuary management 

should be responsive, capable of responding to both expected 

and unexpected events and changes. 

2. Coordinated 

Estuary planning and management should be vertically and 

horizontally coordinated. It requires the vertical coordination 

among various levels of government and non-government 

organizations, with management responsibilities. Horizontal 

coordination should invoke cross sectoral cooperation in 

which different aspects such as the land and water are 

considered simultaneously.  

 
Fig. 1. Essential features for Estuary management. 

3. Process orientated 

  Estuary planning and management should be process 

orientated, which comprise a course of action involving natural 

and human resources in an ecosystem, taking into account the 

societal, political, economic and institutional factors operating 

within the system in order to achieve specific objectives. 
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4. Holistic 

A holistic approach examines all the aspects of an issue 

taking account of the linkages within and between natural, 

social and economic systems [49]. Estuary planning and 

management should be an holistic process, similar to 

ecosystem management, in that management needs attention to 

more broadly defined systems rather than focusing upon 

specific resource sectors. It should aim to integrate biological, 

physical and socioeconomic needs while conserving resources. 

 
Fig. 2. Estuarine environmental links 

 

On the basis of above characteristics, estuary planning and 

management should hold the promise of ensuring that all 

influences are considered in planning and management 

decisions without forgetting ecological principles. Estuaries 

are the end points of many detrimental catchment activities. 

On the other hand, it is a fringe part of the marine 

environment. Any activity in a catchment has a potential 

impact on estuaries and ultimately on the coastal seas. 

Similarly, the marine environment has impact on estuaries, 

which have important functional interrelationship with the sea 

and land. It has two links- coastal/marine and catchment 

(Figure 2). For effective estuarine planning and management, 

it is important to understand about both the links of the 

estuarine environment.  

Humankind is connected to the world‟s oceans through an 

intricate drainage system of rivers and streams. From the 

definition of coastal areas as discussed in earlier section, it is 

clear that an estuary is an integral part of a coastal area. 

However, the estuary is totally a transitional and sensitive zone 

of a coastal area. The ecosystems of estuaries are seriously 

jeopardized by factors that permanently alter the prevailing 

salinity, current and nutrient cycling patterns.  Therefore, 

Clark [14], has stated that the catchment should be considered 

as part of the estuarine ecosystem, because many of the forces 

which can detrimentally alter an estuarine environment have 

their origin outside the estuarine system itself. Non-point 

source pollution affects estuarine environment when 

contaminated run-off move directly into the sea via estuaries.  

Consequently, most land use activities in a catchment can 

contribute to coastal non-point source pollution problems [16].   

In defining coastal management, Kay and Alder [50] stated 

that concept of coastal management should encompass the 

management of everything and everyone on the coast within 

some form of unified system or approach.  Similarly, in case of 

estuarine management, it can be said, in conclusion, that 

estuary management should be a dynamic, coordinated, 

process orientated and holistic approach to address the 

problems derived from all the sources, for sustainable use, 

development and protection of estuaries and its resources.   

Estuary management should be concerned with the application 

of techniques which would attempt to clearly focus the efforts 

of government/s, private industries and the broader 

communities on to estuarine area.  These techniques should 

centre around ways to bring together disparate management 

techniques on the estuaries to form holistic and flexible 

estuarine management system.  Lastly, the estuary planning 

and management is the combination of developing adaptive, 

integrated, environmental, economic and social management 

systems which focus on estuarine areas which are the core 

estuarine management concepts. This concept of estuarine 

management should be supported by the following goals and 

objectives.  

X.  ESTUARINE MANAGEMENT GOALS AND OBJECTIVES 

Conceptually, the logic of estuarine management is simple. 

It consists of problem definition, identifying the impacts 

related to each activity and problem identification-

incorporating suitable controls and limitations in a 

management plan. However in practice, this is not an easy task 

[14, 51]. Management of estuaries involves multiple problems, 

multiple desired outputs and uses of estuarine resources, 

substantive linkages to catchment areas, multiple 

constituencies and multiple institutions with varying 

responsibilities for aspects of management [52]. 

Therefore the estuary to be managed is comprised of a 

complex, dynamic web of interrelationships among human 

activities, societal demand, natural resources and extended 

natural and human inputs. The management should be 

dynamic, continuous and holistic and comprised of a set of 

related tasks, all of which must be carried out to achieve a 

desired set of goals and objectives. The management 

objectives of estuaries should be to protect the estuarine 

environment and its resources first to achieve sustainable 

management. In doing this the estuary management should 

adopt the following major objectives:   

1. Protection of estuarine waters 

The level of water quality within coastal areas is widely 

considered as an important objective in the management of 

estuarine resources [53]. Water is one element that directly 

links urban development, agricultural practices, surface run-off 

and industrial operations with aquatic life and recreational 

activities. One of the most significant water quality problems 

in an estuary is contamination by toxic substances [54]. Once 

introduced into the estuary, toxics may persist for long periods 

of time. The substances move between the water column, 

sediments and biota, being transported from the area of 

discharge to other parts of the estuary as well as being passed 
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through the food web to higher trophic levels [55]. Thus, the 

protection of water quality is needed not only for the benefit of 

fish and wildlife, but also for other uses of estuarine water.  

Healthy water provides healthy wildlife and a healthy 

environment.    

2. Biodiversity and habitat conservation 

Estuaries and near coastal waters are among the richest 

most productive and most intensively used habitats on earth 

[56]. Because nutrient delivery is spatially concentrated within 

the estuarine mixing zone, estuaries usually have a higher 

biological productivity than adjoining coastal and continental 

shelf waters [57-58]. Thus the productivity and variety of 

estuarine habitats foster a wonderful abundance and diversity 

of wildlife. An effective program that provides for the 

protection of natural habitats is most essential.    

Understanding the relationship between the assemblages of 

species and their habitat needs, and protecting these habitat 

conditions is essential to the maintenance of a healthy 

productive ecosystem. Maintaining a variety of habitat types 

within estuaries as well as diversity within each habitat area 

provides protection for many less conspicuous species that are 

nonetheless important to the system‟s functioning as a whole. 

Habitat protection is a key element in preserving biodiversity.  

3. Resolution of resource use conflict 

Given that coastal management processes operate at the 

interface between land and water, there is often intense conflict 

between private-property-based operations in shore lands, on 

the one hand, and public-property-based activities in the tidal 

lands and estuarine water on the other hand [14]. Estuary 

management may play an important mediating role between 

conflicting coastal and land interests. A major goal of estuary 

management should be to identify conflicts over coastal land 

and resources and to find ways to allocate and manage uses for 

the optimum long-term benefit of the nation.   

4. Adoption of sustainable development principles 

A preliminary goal of environmental management is that it 

leads to ecologically sound and sustainable actions. This 

implies not only that environmental management be based on 

the best scientific information, but also that the human-

environment interaction be considered in management 

decisions. Ultimately environmental management must provide 

solutions to achieve desired outcomes within the social and 

ecological limitations of the natural systems [59]. Human 

activities in the estuaries cannot be stopped completely; it is 

necessary to operate under a system of management. The 

system should control the activities, which do occur and 

manage them in such a way as to minimise the detrimental 

effects on the environment. To find an appropriate planning 

and management framework is the central theme of this paper.  

XI.  CONCLUSION 

An understanding of the key interactions between systems 

is required to manage all natural resources. This is particularly 

true for estuaries, which do not exist in isolation, but are 

intimately linked to adjoining catchments and near coastal 

zone.  It is true that estuaries have been regarded as an integral 

part of the coastal zone. Therefore, the concept of integrated 

management can be synonymously applied for estuary 

management. However, the concept of estuary management 

has to be extended towards the inland boundary, because of 

the major pressures that estuaries receive are inland based. The 

interrelated nature of catchment, estuary and marine processes 

need to buttress by an overarching system, which would 

provide a holistic approach for estuarine management. 

Therefore it is important for estuary management to 

understand all the impacts that are causing problems in 

estuaries. The effective estuarine management must address all 

the impacts from their both links that are causing problem in 

estuaries.  
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