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Abstract – Wetlands, the lands of areas saturated with water 

throughout the year or seasonally, are the vital ecosystems of the 

earth. Madinnagoda marsh (wetland), in the suburbs of 

Colombo, is one such valued ecosystem embracing the sad truth 

of wetland degradation that has occurred persistently during 

the past few decades. Therefore, this study was carried out to 

develop a framework focusing on the sustainable management 

and utilisation of wetland resources at Madinnagoda marsh. 

The DPSIR (Drivers–Pressures–State changes–Impacts-

Responses) framework was used for the study, an excellent tool 

for analysing environmental issues and devising sustainable 

solutions. This study attempts to further develop this 

Framework and then test it by applying it to Madinnagoda 

marsh as a case study. The usefulness of the Framework in 

appraising strategies to sustainably manage and utilise the 

wetland resources was measured as per the level to which its 

strategies fulfil the 17 Sustainable Development Goals (SDGs). 

Since there is no ongoing development plan for Madinnagoda 

marsh targeting its sustainable development, this research study 

leaves the validation phase as a future work - though a 

hypothetical situation is proposed to ensure that the validity of 

the Framework that has been proposed is well demonstrated.   

Keywords— drivers, ecosystem services, pressures, sustainability, 

wetlands  

I. INTRODUCTION 

As the name proposes, wetlands are areas of land wholly 
saturated with water throughout the year or only during certain 
seasons. Wetlands are found along waterways and in flood 
plains and come in all shapes and sizes; they are one of the 
most productive and vital ecosystems in the world. Sri Lanka 
is too blessed with an enormous capital of natural resources. 
Wetlands are one such valued resource that Sri Lanka has 
inherited naturally and abundantly. Colombo, the thriving 
commercial city of Sri Lanka, is now regarded as a wetland 
city which was recently declared as a wetland city under the 
Ramsar Convention. The network of wetlands includes 
Beddagana, Talangama Lake, Diyawanna, Nawala, 
Kolonnawa, Mulleriyawa, Diyatha Uyana, Madinnagoda, and 
Thalawathugoda marshes, among others. Therefore, Colombo 
is a city built on and around wetlands, and wetlands should be 
considered as lungs of the city of Colombo.  

Some of the ecosystem services provided by the urban 
wetland include providing effective protection from flooding, 
reducing extreme air temperatures, making the city more 
liveable, mitigating global climate change, protecting the 
health of citizens, contributing to a city rich in biodiversity, 
supporting critically endangered plant species, supporting 
endangered animals, etc.   

The Madinnagoda marsh occupies nearly 48 hectares and 
is located north of Sri Jayawardenepura Kotte. The area is 
recognised as a home to several mammal species and wild 
fishing cats, one of the vulnerable species noted in Sri Lanka. 
There is a population of over 40,000 in the neighbouring areas 
of Madinnagoda marsh. Sustainable utilisation of resources is 
essential because benefits derived from a particular wetland 
ecosystem can extend beyond its physical boundaries, which 
is true for the Madinnagoda area, which is fast developing to 
be a very populated suburb. 

II. PROBLEM STATEMENT 

Sadly, the wetland loss and degradation are continuing 
across the suburbs of Colombo city at an alarming rate. In 
suburban Colombo, wetlands and their accompanying 
resources are under pressure due to unsustainable use and 
quality deterioration and degradation due to pollution and 
resource exploitation. Accelerated urbanisation drives urban 
wetland degradation [1]. Human activities have loads of 
adverse effects on ecosystems treating their ability to provide 
ecosystem services continuously [2]. Inhabitants tend to 
convert the natural environment for other land uses especially 
settlements. As a result, wetland functions are severely 
affected by the increased demand for land and water use, 
waste discharge, environmental degradation, etc. The 
anthropogenic activities leading to land-use change 
comprising agricultural expansion, urbanisation and 
deforestation affect the flow of ecosystem services [2]. The 
unhealthy behaviour of human beings relates to land use 
causes rising direct and indirect impacts on wetlands [3]. 
Modifications to the natural hydrological, chemical and 
physical characteristics of the wetlands result in 
malfunctioning of the production and progression of system 
ecology, resulting in reduced functions and values. Despite the 
range of benefits related to environmental, economic, and 
cultural values provided by wetlands, wetlands continue to 
undergo degradation [4].  

One of the factors leading to the unsustainability of 
wetland ecosystems is the change in land use, mainly because 
of the expansion of settlements and the socio-economic 
development occurring at a rapid rate all over the world [5]. 
Wetlands undergo degradation mainly due to water 
diversions, threats to biodiversity, the growing rate of 
contamination, unrestrained growth of invasive flora species, 
urbanisation and other human involvements [6]. As a result of 
rapidly expanding urban settlements, the ability of the wetland 
ecosystems to serve the urban settlements through ecosystem 
services too declines [7].  



Several driving forces are putting pressure on this 
enormous system of wetlands which subsequently end in state 
changes due to the adverse impacts on the environment and 
human beings. If this is continued, the resulting consequences 
may be disastrous not only to Colombo but also to the entire 
western region that is directly or indirectly dependent on this 
largely interconnected wetland ecosystem. It has been 
estimated that at least 40% of the wetlands in Colombo have 
been lost during the last 30 years due to urbanisation and 
continue to be lost at an estimated rate of 1.2 % per year. If 
Colombo were to lose all its wetlands, the urban areas would 
be flooded annually, costing in excess of 1% of its GDP in 
flood damage [8].  

Madinnagoda wetland has been abandoned for a long 
period. As a direct consequence, Madinnagoda's natural 
ecosystem has been badly affected. Though Madinnagoda 
wetland is experiencing comparatively less direct human 
interferences, it faces a high impact from the adjacent 
urbanised areas. Major challenges to this wetland are 
unauthorised settlements encroaching into wetland areas, 
threats to flora and fauna, improper waste dumping, visual 
pollution, frequent flooding, and many other illegal activities. 
Madinnagoda, a part of the Colombo wetland network, has 
been encroached on extensively both legally and illegally due 
to its closeness to urban centres and the surrounding urban 
environment, which continues at an increasing rate. Most of 
the areas within the wetland have not been properly 
demarcated, and boundaries have not been defined though it 
is severely threatened by encroachments. 

Because of the continuing adverse impacts, there is a dire 
need to restore this valued wetland ecosystem. Restoring the 
Madinnagoda wetland ecosystem will be significant in urban 
biodiversity conservation. Flood retention will be improved, 
which is a very pertinent problem in the suburbs of Colombo 
city. These benefits will not be limited to the natural 
environment alone; benefits will also be extended to all sectors 
of the economy, society, etc.  

III. AIM AND OBJECTIVES 

The aim of the research is to propose a framework for the 
sustainable management and utilisation of wetland resources 
at Madinnagoda Marsh. The need for such management is 
highlighted, and threats that undermine sustainable 
development are identified with potential strategies to 
overcome them.  

IV. SCOPE OF THE STUDY 

The scope of the study includes key sectors: identification 
of the current status of the marsh by an extensive review of 
background studies and site observations, identification of the 
forces driving wetland degradation, formulation of a 
framework by including the possible means of wetland 
restoration, formation of a development plan for Madinnagoda 
Marsh, and establishment of a framework to assess the 
capability of the development plan in sustainably managing 
and utilising the resources at Madinnagoda Marsh. 

V. SIGNIFICANCE OF THE RESEARCH 

Restoring the Madinnagoda wetland ecosystem will be 
very significant in conserving the environment, economy, 
society, etc. It is important that conserving the wetlands will 
promote biodiversity, contributing much to regulating the 
microclimate without forcing it to extreme ends [9]. At 

present, the sustainability valuation of wetlands has become 
the core of many of the research studies undertaken worldwide 
[10]. This study focuses on Madinnagoda marsh as a case 
study which will provide essential guidelines for sustainable 
development of wetlands of similar settings.  

VI. LITERATURE REVIEW 

The two main keywords included in this research study, 
“Sustainability” and “Wetlands”, hold significance in the 
literature since many studies have been published about this 
particular area, thus bringing added advantages to this 
research study. The most noticeable fact found in the literature 
is the involvement of the DPSIR (Drivers, Pressures, State, 
Impact, and Response model of intervention) framework, 
which is a well-known causal framework meant for describing 
the interactions between society and the environment [11]. 
Even though the DPSIR framework is subjected to critiques in 
the literature due to the misinterpretation of its terminology, 
many researchers have accompanied this big step of creating 
the DPSIR framework as one of the key milestones in their 
research process, which comes to an end with a sustainability 
check. As already mentioned, the DPSIR framework has been 
widely used to interpret or analyse the causes behind the 
encountered issues, problems arising due to those causes, 
changes in nature, impacts on the environment and the society, 
and measures that can be taken to get rid of the issues. 
Therefore, the DPSIR framework is not only meant for 
wetland-related issues. It is too applicable to any case where 
the cause-effect relationship can be demonstrated. Already 
existing confusion among the terminologies of the DPSIR 
framework was raised in this study, and modifications were 
made to the Framework without referring to what is given in 
the literature as it is. Therefore, a new interpretation was set in 
the place of the DPSIR framework by modifying it to DAPSI 
(E1 and S1) R (M1) framework, as shown in Fig. 1. Most 
importantly, “A - Activities” was included in between “D - 
Drivers” and “P - Pressures” to keep the confusion between 
drivers and pressures aside and also to facilitate the 
understanding of the concept behind the Framework. “I - 
Impacts” was further illustrated as the “Impacts on the 
environment and the society” while “R - Responses” was 
further defined as the “Responses as mitigation measures”. 

 

 

Fig. 1. DAPSI(E1 and S1)R(M1) framework 
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VII. RESEARCH GAP 

During the past few decades, researchers have come up 
with different methods to assess the sustainability of wetland 
environments facing human influences. All those 
methodologies have been targeting a widely expected 
outcome, i.e., to conclude whether a particular wetland is 
sustainable or not. In most instances, the level of sustainability 
has been decided with respect to a sustainability score. From 
that decision, researchers have established the means of 
raising the level of sustainability. However, there is no 
evidence from the literature to say that the researchers have 
come up with a method to identify the potential of a particular 
established plan in raising the level of sustainability. 
Therefore, in this research study, a development framework 
was established to reverse the degraded wetland back to its 
original status. A framework was formulated to check the 
development plan’s ability to sustainably manage and utilise 
the wetland resources. Madinnagoda marsh was selected as a 
case study to narrow the research scope. 

VIII. METHODOLOGY 

A. Background Study 

The first stage of the research study was conducted in three 
phases. First, an in-depth analysis was undertaken to cover the 
wetlands in urban areas of the tropics. After that, the study 
area was gradually narrowed down to include Colombo 
wetlands. Finally, a more specific study was carried out on the 
Madinnagoda marsh. 

B. Data Collection and Formation of DAPSI (E1 and S1) R 

(M1) Framework 

The most crucial stage following the foremost step of the 
research study is the phase of data collection. Data collection 
was done in several steps. At the outset of the research study, 
data were collected by reviewing the literature published on 
the impacts of urbanisation on wetlands worldwide, 
particularly in the tropics. As a separate study, the DAPSI (E1 

and S1) R (M1) Framework was developed based on the level 
of information gathered through literature reviews. This stage 
was a little complex since the DAPSI (E1 and S1) R (M1) 
Framework was developed based on many of the aspects that 
the wetlands may undergo degradation. 

Therefore, the priority was to simplify the already 
formulated DAPSI (E1 and S1) R (M1) framework on the 
scope of the Madinnagoda marsh since it is useless to focus 
on an area beyond the study area. This raised the necessity of 
conducting field visits to Madinnagoda marsh to gather 
information based on on-site observations and field studies. 

During the field visits to Madinnagoda marsh, drivers, 
activities leading to wetland degradation, and pressures on 
the marsh were identified as per the evidence gathered. At the 
same time, state changes and the probable impacts on the 
environment and society were too examined. Also, the 
possible means of retrogressing the wetland degradation was 
also focused on. In addition, visits to Kolonnawa marsh were 
also undertaken since it is sited in close proximity to 
Madinnagoda marsh. This was useful to capture many other 
aspects of wetland degradation that were not visible at 
Madinnagoda marsh then. With all of these shreds of 
evidence in mind, DAPSI (E1 and S1) R (M1) Framework was 
reconstructed so that it is narrowed down to the case study 

area. This final form of the DAPSI (E1 and S1) R (M1) 
Framework was well established by including the impacts 
and responses in addition to the evidence found at the site.   

C. Prioritising Drivers, Activities  and Pressures causing 

State Changes 

As per the literature reviews, prioritising areas for wetland 
restoration is one of the key management concerns [12]. All 
the possible paths (D – A – P – S) driving wetland degradation 
were already identified, and mitigation measures were 
developed as responses (R). Not every specified path causing 
wetland degradation should be addressed from the beginning. 
The driving forces and pressures that are highly likely to make 
wetland states worse should be identified and addressed 
through mitigation measures as the first step. Then such 
driving forces could be immediately discontinued. This 
prioritisation was done based on the observations made during 
the field visit, literature reviews, and expert comments and 
reviews. 

D. Proposing the Development Plan for Madinnagoda 

Marsh 

As per the discussions with the residents in Madinnagoda 
and Kolonnawa, some of the essential details of the area were 
gathered. Most importantly, understanding the attitudes of the 
people is vital for this research study. The majority of the 
people living in the area are much worried about the wetland 
degradation that takes place. They want to bring their natural 
resource back. Most interestingly, they firmly believe that 
getting policies to stop wetland degradation is somewhat 
useless. What they really need is to change the attitudes of the 
neighbouring people by setting examples by implementing 
tangible development interventions emphasising 
sustainability. Furthermore, they insisted on the capability of 
residents to work hand in hand with responsible authorities if 
such organisations can direct them to start without expecting 
them to protect the wetland alone but to make the resources 
available for sustainable use. 

The effectiveness of implementing development plans is 
also proven in the literature due to their capability to maintain 
and expand the protected area of wetlands [13]. To succeed, 
these development plans have to be shaped in key areas like; 
human welfare, property, safety, management, operations, 
maintenance, ecology, environment, artificial structures, 
climate control, and sustainable development [14]. When 
planning such development plans on sensitive environments 
like wetland ecosystems, responsible people like urban 
planners, environmental engineers, and representatives from 
related institutions should take the leadership [15]. Therefore, 
a development plan was proposed for Madinnagoda marsh to 
show the pathway to healing the wetland status. This 
development plan is not for a single party to work on. There 
should be collaborative participation to make this 
development plan successful. When deciding on the strategies 
to be included in this wetland development plan, lessons 
learned from the literature published on successfully restored 
wetland environments were also accompanied to combine 
their best features with the research study. This was an added 
advantage to this study as well. 

There are key cornerstones to be checked when making the 
development plans for wetland ecosystems. Since the 
sustainable management and utilisation of wetland resources 
is not only a task to be undertaken by relevant authorities, 
communities and outsiders too should have a thorough 



understanding of the wetland ecology and socio-economic 
conditions. Community-based monitoring and evaluation 
systems should be established. At the same time, the room 
should be given for the communities to learn from their past 
experience while going through successes as well as failures. 
Management interventions must be initiated so that the 
ecosystem functions and the human needs are well balanced. 
Community groups have to be motivated to do maintenance 
on ecosystem services while getting served. Any development 
plan proposing a wetland environment should assist land users 
and communities via broad, consensus-based planning and 
management. Coherent legal frameworks should be made 
available on different aspects, encouraging the sustainable use 
of wetlands. If any local rules and regulations hinder the 
initiation towards sustainable use of wetlands, such laws and 
regulations must be revised to give them a good view. 
Sustainable management of wetlands requires agreements 
with external institutions since it is not an easy task that can 
lead to success just with the efforts of a group of people. 

E. Framework for Sustainable Management and Utilisation 

of Wetland Resources at Madinnagoda Marsh 

In fact, there is no point in assessing the sustainability of a 
degraded wetland. Hence, it is wise to first restore the wetland 
and then evaluate the wetland for its sustainability. Therefore, 
in this research study, a framework was developed to ensure 
the sustainable management and utilisation of wetland 
resources by considering the Madinnagoda marsh as the case 
study. This Framework was built upon the context of the 17 
UN Sustainable Development Goals and the proposed 
development plan. This Framework looks at the development 
plan’s potential to manage the wetland and utilise its resources 
in a sustainable way. Here, sustainability was measured per 
the development plan’s ability to reach each of the goals listed 
under the 17 Sustainable Development Goals. In order to 
facilitate the process of assessing the development plan’s 
ability to sustainably manage and utilise the wetland 
resources, weights were assigned to the goals depending on 
the priority levels attached to them, 17 scorecards were 
prepared to give the scores, and finally, a wetland rating 
system was developed to assess the wetland sustainability. 

IX. RESULTS 

The results of the research study can be presented in four 
primary forms. 

A. Nested DAPSI(E1 and S1)R(M1) Framework 

This Framework was built in the context of Madinnagoda 
marsh and includes mitigation measures in terms of policies 
as appropriate to discontinue and reverse wetland degradation. 

The nested DAPSI(E1 and S1)R(M1) Framework was built 
basically based on field visit findings. Since the built nested 
DAPSI(E1 and S1)R(M1) framework is much more complex, 
only an outline of it is brought here and is presented here in 6 
main sections; drivers, activities, pressures, state changes, 
impacts, and responses.  

1) Drivers: Population growth, pursuit of food security, 

lack of many alternatives for income generation activities, 

demand for agriculture, demand for livestock, demand for 

products derived from natural resources, demand for timber, 

demand for infrastructure, urbanisation, industrialisation  

2) Activities: Accessing the lands, settling in new lands, 

infrastructure activities (constructing roads, buildings and 

dwellings), encroaching from unplanned and permitted 

developments on low lying areas, using water resources for 

domestic use, using fuelwood for cooking, dredging, 

widening and construction of canals, depositing spoil along 

marsh margins, encroaching for aquaculture, livestock 

herding, cattle breeding, sand mining 

3) Pressures: Human-driven changes in lifestyle, urban 

sprawl, burdens on local resources, excessive food 

production, water demand, irrigation, types of agriculture 

practiced (commercial plantations), expansion of agricultural 

lands to forested areas, marginal lands, conflicts for water and 

land use, pollution of water with organic matter, chemical 

effluents, sewage disposal, wastewater, waste discharges, 

untreated stormwater, unrestricted growth in many urban 

areas of housing, commercial development, roads over large 

expansions of land with little concern for urban planning, 

human settlements, land conversion (conversion of paddy 

fields to non-wetland use), land use transformation, legal and 

illegal landfilling, land reclamation, obstruction of land 

drainage, clearing of forests and vegetation, bush fires, forest 

fires, cultivating in wetlands, river banks, steep slopes, 

excessive use of field nutrients – fertilizer, intensive livestock 

production, wildlife poaching, trafficking, overfishing, 

overexploitation of animals, overexploitation of natural 

resources, quarries, extraction pits for clay harvesting, 

addition of industrial pollutants via industrial activities, 

pollutant emission to air, habitat deterioration 

4) State changes: Irreversible damages, increase in urban 

areas, increase in impervious surfaces, increase in cultivated 

land, decrease in forest area (woodlands, shrub lands, 

wetlands), changes in wetland and river processes (water 

flow, flooding pattern, fish migration), poor water quality, 

change in hydrological functioning, changes in the state of 

water quality – turbid water, eutrophication of water bodies,  

aquatic pollution, aquatic dead zones, high nutrient 

concentration in soil and water, high pesticide concentration, 

poor air quality 

5) Impacts on the environment and the society: Gradual 

disappearance of lowland wetlands, reduction of aquatic 

plant population and loss of habitats for aquatic animals, the 

disappearance of forest tree species, reduction of the 

population of targeted birds and mammals, reduction in fish 

stock, decline of fish reproduction, reduction of local fish 

(aquatic animals), compromising the benefits, undermining 

the range and quality of benefits, degrading the natural 

capital, compromising the ability to function as a natural 

system, compromising the capacity to regulate flooding, 

undermining the ecological functioning of wetlands, 

complete loss of all wetland related properties, adverse 

effects on human health, the spread of harmful diseases, 

unexpected maintenance costs 

6) Responses as mitigation measures: Wetland 

restoration with native wetland plant species, removal of 

alien invasive species, restore the ecosystem functions, 

demonstration of bio-remediation methods to clean urban 

wetland waters, a live arboretum of native wetland plants, 

promote citizen education on wetland biodiversity, wetland 

policies and wetland development plans 



B. Proposed Development Plan for Madinnagoda Marsh 

This Development Plan includes several initiatives to 
reverse wetland degradation while targeting the 17 
Sustainable Development Goals. Therefore, centralised 
management unit, multi-story housing complexes, shopping 
complex, industrial complex, sustainable agriculture, wetland 
value awareness centres, research centre, sports complex, 
public assembly hall, central wastewater treatment plant, solid 
waste management system, tourism industry, and stormwater 
management system are the main features proposed to the 
development plan. This development plan was related to the 
17 Sustainable Development Goals to check the development 
plan’s ability to comply with the SDGs. 

C. The Proposed Framework for Sustainable Management 

and Utilisation of the Wetland Resources at 

Madinnagoda Marsh 

Under this stage, priority to be given to the 17 SDGs was 
decided through literature reviews. Accordingly, the priority 
scores of goals are; 76.1% for eliminating poverty, 78.7% for 
erasing hunger, 73.2% for establishing good health and well-
being, 66.6% for providing quality education, 49.3% for 
enforcing gender equality, 77.0% for improving clean water 
and sanitation, 56.6% for growing affordable and clean 
energy, 44.8% for creating decent work and economic growth, 
36.0% for increase industry, innovation, and infrastructure, 
50.4% for reducing inequality, 51.9% for mobilising 
sustainable cities and communities, 53.7% for influence 
responsible consumption and production, 66.3% for 
organising climate action, 59.6% for developing life below 
water, 65.0% for advance life on land, 54.6% for guarantee 
peace, justice, and strong institutions, and 34.3% for build 
partnerships for the goals [16]. Thereby, the weights of each 
goal were calculated based on the priority as mentioned earlier 
scores and are shown in Table I. The method adopted to 
calculate those weights is provided herewith by considering 
the first SDG goal as a sample.  

The priority score for the first sustainable development 
goal is 76.1 as a percentage. Let it be 0.761 as a number. At 
the same time, other 16 SDGs has their unique priority scores; 
0.787, 0.732, 0.666, 0.493, 0.770, 0.566, 0.448, 0.360, 0.504, 
0.519, 0.537, 0.663, 0.596, 0.650, 0.546, and 0.343 
respectively. The priority of the first goal with respect to the 
other goals was calculated by dividing the priority score of the 
first goal by the priority scores of each goal. Therefore, the 
priority of the first goal over the other goals including the first 
are; 1.000, 0.967, 1.040, 1.143, 1.544, 0.988, 1.345, 1.699, 
2.114, 1.510, 1.466, 1.417, 1.148, 1.277, 1.171, 1.394, and 
2.219. Therefore, the average priority of the first goal over the 
other goals is 1.379. Similarly, the same for other 16 SDGs 
are; 1.426, 1.326, 1.207, 0.893, 1.395, 1.025, 0.812, 0.652, 
0.913, 0.940, 0.973, 1.201, 1.080, 1.178, 0.989, and 0.621. To 
make these weights normalised, each was divided by the 
summation of the averages of priority equal to 18.010. The 
normalised weights are given in the third column of Table I. 

Afterwards, 17 scorecards were also produced to allocate 
marks to the development plan proposed to the marsh. 

Since there is no ongoing development plan targeting the 
marsh, it is also not possible to give scores to the 17 fields at 
the moment. The points given for the 17 fields are all assumed 
values in the context of Madinnagoda marsh. The values were 
just assumed for the sake of illustrating the method of 
calculating the sustainability score and the way of rating. 

Accordingly, a sustainability score of 0.66 was obtained for 
the assumed scores, thus ranking the wetland as a 
“Sustainable” wetland with the star rating “3 Star”. This 
illustration is given in Table I and II. 

TABLE I.  SUSTAINABILITY SCORE CALCULATION 

No Field Weight Points 
Final 

Score 

1 Eliminate Poverty 0.0766 0.6 0.0460 

2 Erase Hunger 0.0792 0.6 0.0475 

3 
Establish Good Health and 
Well-Being 

0.0736 0.8 0.0589 

4 Provide Quality Education 0.0670 1.0 0.0670 

5 Enforce Gender Equality 0.0496 1.0 0.0496 

6 
Improve Clean Water and 
Sanitation 

0.0775 0.6 0.0465 

7 
Grow Affordable and Clean 
Energy 

0.0569 0.0 0.0000 

8 
Create Decent Work and 
Economic Growth 

0.0451 0.8 0.0361 

9 
Increase Industry, 
Innovation, and 
Infrastructure 

0.0362 0.6 0.0217 

10 Reduce Inequality 0.0507 0.8 0.0406 

11 
Mobilize Sustainable Cities 
and Communities 

0.0507 0.8 0.0406 

12 
Influence Responsible 
Consumption and Production 

0.0540 0.6 0.0324 

13 Organize Climate Action 0.0667 0.8 0.0534 

14 Develop Life below Water 0.0600 0.4 0.0240 

15 Advance Life on Land 0.0654 0.4 0.0262 

16 
Guarantee Peace, Justice, and 
Strong Institutions 

0.0549 0.8 0.0439 

17 
Build Partnerships for the 
Goals 

0.0345 0.8 0.0276 

Average points scored rounded to the nearest second 
decimal place (Sustainability Score) 

0.66 

D. Wetland Assessment for its Sustainability 

The developed wetland rating system is given in Table II. 

TABLE II.  WETLAND RATING SYSTEM 

Final Score 
Star Rating 

(Sustainability Score) 

Sustainability of the 

Wetland 

Below 0.10 - Very poor 

0.10 to 0.28 - Poor 

0.28 to 0.48 - Progressing 

0.48 to 0.68 3 Star Sustainable 

0.68 to 0.88 4 Star Highly Sustainable 

0.88 or above 5 Star Exceptionally Sustainable 

X. DISCUSSION 

The initial plan was to rank the D (Driver) - A (Activity) - 
P (Pressure) - S (State changes) pathways based on the degree 
to which they are contributing to degrading the wetland and to 
identify the D-A-P-S pathways highly contributing to making 
the wetland state worse. Thereby, it was decided to first 
prioritise such pathways in the development plan and to 
address the rest in a later part of the development plan. 
However, a wide range of data collected throughout the years 
in the context of Madinnagoda marsh was needed to do this 



ranking. Due to the lack of data in this context, this ranking of 
D-A-P-S pathways was left aside, and priority was given to 
the issues identified at Madinnagoda marsh during the field 
visit when creating this development plan. Also, this is the 
reason behind not adopting the DPSIR framework-based 
indicator systems when establishing a score to assess the 
sustainability of the case study area.  

XI. CONCLUSION 

The Madinnagoda marsh is indeed being subjected to 
degradation. This has already happened and still happening. It 
is useless to just worry about the wetland degradation already 
in place. The time has come to restore this valued ecosystem 
without allowing it to degrade further. To identify the 
relationships among the drivers, activities, pressures, state 
changes, and impacts, a nested DAPSI(E1 and S1)R(M1) 
Framework was developed by focusing on potential 
mitigation measures.  

During the study, it was understood that mitigation 
measures alone would not lead to wetland restoration. 
Therefore, a development plan was proposed for 
Madinnagoda marsh by carefully going along the root causes 
behind the wetland degradation. The main aim of proposing 
this development plan was to hold up the wetland degradation 
and, most importantly, to restore this wetland. Due to the 
absence of data records in the context of Madinnagoda marsh, 
the priority needs for the formation of the development plan 
were taken from the site observations depicting the current 
status of the wetland ecosystem. 

Finally, a Framework was developed to assess the 
development plan’s capacity to sustainably manage and utilise 
the wetland resources at Madinnagoda. The Framework 
consists of scorecards under each of the 17 SDGs since the 
Framework was founded based on the United Nations’ SDGs. 
Anyway, this Framework will be used to assess the wetland’s 
sustainability after implementing this development plan. 
Since there is no ongoing program to raise wetland restoration, 
there is no point in applying this Framework now. 

Therefore, the wetland can be awarded under each 
scorecard as a future proceeding of this research to identify 
whether the development plan is capable of sustainably 
managing and utilising wetland resources at Madinnagoda 
marsh. With this rating, improvements can be made to the 
development plan as appropriate in the future. Also, it is 
possible to modify the proposed Framework and rating system 
to comply with the future settings for sustainable 
development. Even so, the beneficiaries of the wetland 
resources and the public should make sensible decisions to 
determine how they will sustainably manage and conserve this 
valued ecosystem.   
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