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Abstract: Considering the increasing number of Urban Wetland Integrated Building Invasions that occur continuously in Sri Lanka,
there is little scientific understanding of the optimal design strategies and their relative advantages for ecosystems and humans.
The preservation of ecology while adding architectural interventions into sensitive places is a complex procedure, especially when
dealing with highly sensitive eco-systems. To wisely integrate buildings with the natural environment of the wetlands, research
on the design and application of integrating ESD standards is essential. The primary concept that applies the most to ESD
recommendations for wetlands is the "environmental briefing system" (ESD), which is regarded as the most comprehensive and
clearly expressed principles and strategies on ESD features. Furthermore, this research extends the framework to include
strategies specific to RAMSAR wetlands, comprising 33 distinct methods organized within five primary rationales. This results in
a comprehensive framework comprising 63 optional design measures tailored to conserve and protect urban RAMSAR wetlands
effectively. In advance, the suggested framework could be used as a benchmark, an evaluation index, or an environmental
assessment tool for projects that have already been completed. Additionally, it could be used as a fix-up tool, a checklist for design
teams, or a benchmark for projects that are still in the pre-design stages.
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1. Introduction

Wetlands are performing a vital role for humans and the environment. These ecosystems are dubbed "green lungs"
and "the earth's kidneys" because of their major contributions to the production of oxygen and the absorption of
carbon dioxide, and the ability of air and water purification. (Guidelines for Western Province Wetlands Zoning &
Relevant Regulations for Application in Urban Development Plan Preparation, 2006). Nevertheless, the benefits of
urban wetlands to nature and people remain underestimated (Gardner & Finlayson, 2018; IPBES, 2018; Ramsar
Secretariat, 2012; Russi et al,, 2013).

In the context of burgeoning urbanization and industrialization, there are numerous obstacles facing by urban
wetland conservation and sustainable wetland usage. Thus, the planning and establishment of a harmonising
approach to integrate wetland and built environment is a global challenge.

The key issue that emerges from the literature is the absence of an appropriate regulating body that should be
used during the planning and designing phases. Local authorities are tasked with enforcing several regulatory norms
with the aim of conserving environmentally sensitive sites, although on a very superficial level, with the fundamental
notion of being "left alone" in any urban or rural setting. But a broader perspective on ecologically sustainable
strategic planning standards in RAMSAR wetlands and the conventional method of integrating buildings with the
natural habitats of wetlands must be derived from a multidisciplinary regulatory framework combining ecological
and open space-related strategies in the field of landscape practices.

Additionally, as Hyde (2005) stated, it is preferable to involve all parties who oversee the design at an early stage
of the decision-making process during the design phase. Table 1 shows the design phase classification presented by
professional Institutes of Architects. Then, with the assistance of relevant specialists, environmental strategies and
ecological design principles could be incorporated collaboratively into the traditional brief into a comprehensive,
informative design brief which is theoretically defined as the “Environmental Brief”.
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Table 1,Design phase classification; (Source: Hyde, 2005)

Royal Institute of British Architects American Institute of Architects
Pre-design Inception, feasibility, outline proposals Programming
Sketch Scheme design Schematic design
Detail Detail design, production information, Bills ~ Design development, construction
of quantities, tender action, project documentation
planning, operation on site, completion
Post occupancy Feedback Bid, construction supervision,

commissioning, post occupancy survey

1.1. ENVIRONMENTAL BRIEF

The " Environmental Briefing System" is the primary ESD approach that is studied and developed throughout the
research. This concept is based on the experts' commitment to and understanding of environmental issues, as well
as their expertise in ecological and energy-efficient design and the obstacles they believe to be most significant. The
functional brief is the element that most architects believe to be most crucial for each project in the conventional
profession of architecture. Hyde claims that only 30% of professionals place the utmost weight on environmental
issues.

According to Hyde (2005), designing environmentally friendly buildings requires careful consideration of ESD
principles throughout the whole design process. However, the factors considered, and choices made at the briefing
stage of the design process have the most influence on whether ESD solutions are included.

Additionally, Dewulf etal. (2011) and Braganga, Susana, and Joana (2014) in their articles discussed the necessity
of the design process on the sustainability performance of a building. A general-to-specific framework is used to
organize the elements of the environmental briefing system connecting four stages are shown in Figure 1. Stage 1 to
4 consists of goals and objectives, parameters, strategies, and recommendations. Stages 1 and 2 with goals and filters
present a descriptive mapping of project's issues. Stage 3 analytically refines the EBS's use as a tool by strategizing
under critical and basic decision-making strategies.

Stage 1:Points of
Departure

Environmental
Goals

Functional
Requirements

---------------------------------------------------------------------------------------

Stage 2: Filters
Sile and climale

Environmental criteria

[

Life Cycle Cost
Legislation
Stage 3: v v v v
Developi
Sler::n;?:g Planning Passive /Active Material and Construction
Strategies Systems Design Component Process
Strategies Selection Strategies
Strategies
Design Design Design Design
Stage 4: Considerations Considerations Considerations Considerations
Application and and and and
Suggestions Suggestions Suggestions Suggestions
Extent of this
briefing document Design and Specification

Figure 1, The environmental briefing system; (Source: (Hyde et al, 2006))
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The environmental briefing system and the ESD qualities served as the framework's primary theoretical
underpinnings. However, combining merely two theoretical foundations is not very practical in terms of real-world
circumstances. It is necessary to consider local rules because of the varied physical, psychological, and social effects
that built and open spaces have on people and their ecological characteristics too. Therefore, the potential impacts of
the unified design techniques on open space utilization and ecological concerns were assessed when building the
theoretical framework. Figure 2 visually demonstrates the integration of the extracted literature into the
development process of a unified design framework.

Chulieeges for RAMSAR Wedien]
Usrbar Wetlands Altribatcs
Five erileria for

evalution of

Ipen Kpace e

Fout erlberia INathogal Seve! polley

&

Ecologiad [saxe local action plazs

Figure 2, Conceptual integration of the unified design framework (Source: Author)

1.2. THE OPEN SPACE UTILIZATION CRITERION

In their studies, Rung, (2005), McCormack et al.,, (2010) and Van Hecke et al., (2018) discussed the literature on the
use of open space, environmental concepts, and policy ideas that improve the physical, psychological, and social well-
being of people. Six concepts—features, conditions, access, aesthetics, safety, and policies—were introduced by Rung,
(2005) and Van Hecke et al., (2018). In line with McCormack et al.'s (2010) research, five key factors, namely features,
conditions, accessibility, aesthetics, and safety, were identified as being closely associated with the utilization of open
spaces and physical activity. Drawing inspiration from these findings, the RAMSAR wetland building intervention
framework incorporated a selection of four criteria, which encompassed the following aspects: features, conditions,
accessibility, and aesthetics. In four different areas—biodiversity concerns, enhancing water and soil quality,
stormwater retention, and provision of natural habitat—Ruiz-Jaen & Mitchell Aide, (2005) proposed significant
standards for urban wetland eco-systems.

1.3. RAMSAR WETLAND ATTRIBUTES

Under RAMSAR wetland attributes, the study is focused on the "wise use of wetlands" as a combined content for
achieving the SDGs under the precautionary principle. According to the empirical data, the most significant of the
formally accepted wetland conservation actions across the world is the RAMSAR Convention of 1971. However, policy
analysts are arguing that RAMSAR principles are not yet fully practiced and applied in the implementation or design
process in either first-world countries or developing countries (Bowman, n.d.). But it is difficult to design for wetland
environment integration and set reference points for urban wetland governance without such information
(HETTIARACHCHI et al., 2014).

Additionally, recent wetland policies in developing nations that ostensibly adhere to RAMSAR guidelines are
frequently criticized as normative and unnecessary (HETTIARACHCHI et al., 2014). On the other hand, the RAMSAR
Convention activates all the policies regarding the preservation of wetland areas, and the overall goal of the entire
set of rules is to "Let them alone." To effectively integrate buildings with the wetlands' natural environment, research
is required on the design and application of integrating ESD guidelines.

1.4. IDENTIFYING URBAN WETLAND DESIGN CHALLENGES.

Song et al,, (2020a) mentions several important difficulties and demands, including "managing water pollution,”
"maintaining biodiversity,” "maintaining wetland structural integrity," "practicing erosion regulation,” "cutting flood
risks," and "implementing stormwater management.” Urban wetland parks with a variety of base and spatial shapes
also face a variety of difficulties. The specific challenges associated with wetland preservation and management vary
depending on factors such as the type of wetland and its surrounding environment. Table 2 provides a breakdown of
these challenges, which have been summarized by Song et al. (2020a) and An et al. (2007), with respect to key issues
in the context.

Table 2, Types of challenges for UWs; (Sources: Song et al, (2020a) & An et al,, (2007))

Source/ reference Key issues Type of challenges

Challenges identified by Overexploitation 1. Increasing to connectivity of
Elmqvist et al. and IPBES Water pollution habitat

(Intergovernmental Habitat changes 2. Controlling water pollution
science-policy platform Invasive species 3. Maintain biodiversity.

on Dbiodiversity and Climatic change 4. Controlling Invasive species
ecosystem services,

China)
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Challenges identified by Wetland conservation 1. Maintaining structural integrity of
RAMSAR secretariat Enhancing resilience to disasters wetlands
Full participation 2. Encouraging full participation
Challenges identified by Maintaining biodiversity 1. Controlling water pollution
MOHURD (Ministry of Wetland structural integrity 2. Maintaining biodiversity
Housing and urban-rural Naturalness 3. Maintaining structural integrity of
development, China) High social benefit wetlands
Meeting public recreational needs 4. Erosion regulations
Meeting scientific education needs 5. Reducing flood risk
Diversity 6. Stormwater management
Uniqueness 7. Preserving the cultural resources
Protecting and restoring natural 8. Providing necessary amenities
habitats 9. Encouraging full participation
Wetland area greater than 50% 10. Creating spaces for recreational
Reducing flood risks activities
Stormwater management 11. Providing opportunities for
Controlling peak runoff education
Controlling water pollution
Provisioning water
Retentions of soils and sediments
Preserving the cultural resources
Necessary Park facilities
Erosion regulations
Challenges identified by Reduction of water storage capacity 1. Misguided policy
An etal,, (2007) Water pollution 2.  Water diversion
Biological invasion 3. Reclamation
Loss of carbon storage 4. Effective implementation of the

national wetland action plan

2. Formulation of Framework

This unified framework has been created to be environmentally sustainable and will efficiently preserve the
wetland's RAMSAR attributes. It contains knowledge to assist stakeholders in protecting the natural wetlands wisely
within the framework of an environmentally sustainable strategy while transforming the standalone designated
wetlands into wise building interventions. The framework supports both natural environmental norms and human
needs in a way that is ecologically viable for wetland environments.

2.1. THE METHOD OF STUDY

The research methodology consists of reviewing literature and conducting studies on RAMSAR convention, ESDG,
and EBS. The preferred methodology is a qualitative approach, with quantitative analysis for case study evaluation.
The hybrid approach highlights objective and subjective domains, with a higher level of responsiveness. The results
will be comprehensive and detailed, despite being non-illustrative. The research consists of three steps to address
the research question and close the gap by evaluating the selected “Reference Study” and the case study.

1. Identifying urban wetland design challenges.
2. Developing an integrated design framework
3. Assessing impacts of integrated design guidelines

The methodology uses a qualitative data analysis method for literature surveys, knowledge gap analysis, and
comparisons. The second stage involves creating an integrated design framework based on literature and Urban
Development Authority's published regulatory documents. The framework testing phase involves selecting a
reference study project and testing the framework, while the third stage involves applying the framework to
assessments. The framework is developed as a "Scorecard" to evaluate both reference practices and case studies.

2.2. METHODOLOGY

The research process was comprehensively divided into three primary phases as, considering the aforementioned
methodological concerns. These phases employ the qualitative method initially, followed by the mixed method, which
integrates both qualitative and quantitative methods.

2.2.1 Methodology for justifying the need for research.

A literature review supported the study, but gaps existed between real-world scenarios and literature. An expert
survey with architects and landscape architects addressed methodological problems, determining study area, and
establishing research needs.

2.2.2 Methodology of preparing the theoretical research framework

The literature study was undertaken in two major theoretical phases throughout the construction of the theoretical
framework as previously discussed.
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2.2.3 Methodology of the research analysis

The research analysis will use a mixed method scorecard system, extending the "Integrated theoretical framework
for RAMSAR wetland attributes," to assess its applicability in real-world situations. The evaluation tool utilized in the
case studies, as depicted in Figure 3, consisted of a sample scorecard that encompassed EBS and ESD attributes, open
space utilization criteria, and evaluation criteria. It employed a rating scale ranging from "Excellent” to "Not relevant
/ Not used.” To assess the qualitative mapping, a quantitative approach was adopted, considering information from
published papers, on-site observations, and field research.

Design Optional Design Mensures Rating ‘ General comment

Strategles . 0 O O
ety | 1A% | st | 285 | 2%
{ : ' {
7. megmting [0, New haman - inhatritant planes |
publis | Th Pducation & awireness |
7.¢. Sciewe & resenrch facilites
T4l Monitoring labs
} 3 +
T a, Clathering spoces
A B +
71 Social event grolnds
4 +
23, Access AN New human — inhabitant planes
4
20D, Paths within the Nood plains |
}
| 23c Boardwalks near banky

) s DOF Cilt
Vol Space per capitn

23 Conerete’ puved paths

DN 0 Natural gruvel paths

15 g Canopy Hines
2 4
M, Condition 24,0 Promoting oroas ventilation |
YA L, Gakning high level of naturn
“ | tht |
ot Mc Promoting stack ventilation
, ) 4
YA Infrustrociure
- | +
¥ | 2Ae Sofety |
g 5, Feature & 250 Borrowed views |
s auMietics J5.b, Seating with diregt views
A 4
Z [ 25.¢. Socinl event grounds |
~ 1S Bird friendly facades
- ] . 4
ﬁ [ 25 Chreon rools & walling |
& | IS Connrtyards |
- ’ )
-1 [ 25 Indigenous plints i landscaplng | | |
E 250, Mitigation of alien invasive
L_plants
Rating

. 100% « Excellent Q 75% « Good 0 S0% - Moderate O 25% - Poor O 25%> « Not relevant

Figure 3, The grading system - Scorecard for principle one: Open Space Usage (six score cards were individually generated
throughout the research for all the six principles) (Source: Author)

2.3. TARGET USER AND USE OF THE FRAMEWORK

Various stakeholders, including the construction industry, local communities, policymakers, extension professionals,
commercial sectors, civil society organizations, research institutions, and the media, use the framework in the design
process as shown in the figure 4. It underlines the need of addressing governing frameworks in a wetland and the
need for wetland-integrated design approaches. Academics can also use the framework to ensure sustainable wetland
management and use based on the best available evidence.

FRAMEWORK
APPLICATION

IMPLIMENATION
IMPACT ASSESSMENT

DESIGM PROCESS . ._

Fre-design stage N . n et n E—
5 5 Sketch design stage Post oceup ancy

Derail/
construction design

Figure 4,Framework Application (Source: Author)

2.4. TOWARDS A FRAMEWORK OF UNIFIED - INTEGRATED DESIGN GUIDELINE

The criteria are employed to develop 33 optional design strategies and 63 optional design measures, as illustrated in
Figure 5, highlighting their significant contribution to the integration of the Sustainable Development Goals (SDGs)
within the RAMSAR conventional practice pertaining to wetlands. Using document and literature analyses, as well as
reference case studies, each specific design measure is located. Design measures may range from small-
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scale interventions such as boardwalk construction to hi-tech new inhabitant plains. As a result, the comprehensive
unified framework can be adjusted or utilized as a “benchmark tool” or a “fix-up tool” for the pre-design stage of the
design process decision-making process.

When addressing design issues linked to construction intervention in wetland areas, ecological enhancement,
and shared open space use, the proposed unified integrated framework is practical. Several design challenges could
be resolved by the framework, including protecting biodiversity and providing areas for human habitation and

wellbeing as well as shared open space.

ﬁ'
=
:
w

=

23

2

»
[=]

33 Design strategies

1. Wter table twlerance

2. Increasing Mood plals space

3. Varying the bank/shore reinforcement
4.Placing abave the water

5. Increasing comphexity

6.Contacting with water

7. Integrating public

§.Designing trunsitional zomes

9.Connecting biotope with open space strategies
10.Planting characteristics

1. Increasing diversity

12.0n-site energy producing

13.0n-site water resource management
14.0n-site waste management

15.Structural responsiveness

16.Solar ocientation

17.Passive cooling

18, Usage of shading devices

19.Plan forms & utilization of sectioas

20, Biodiversity considerations

21, Provision of natuml habjtas

12.Improving sodl guality

23 Acoess

24 .Condition

15, Feature & nesibetics

26.0bservances of Jogislations for land filling
17 Reservation

18 Maternal & component selection
29.0n-ste pollution prevention m construction process
30.Noise prevention

31.Preventing soil erosion

12.Usage of mnovative techaology & material
13 Baffer zone development

Design Measures

63 Optional Design Measures
1.Submersible vegetation
2.Reshaping with more gently sloping banks
3, Water detention ponds

4 Termaced banks

§.Plants embankments

6. Pavilions om piles

7.Elevsted piers

8.Bridges over the water

9.0n stilted canstruction

10 Hi-tech

11. Expandable

12.Reproductive cells’ pods

13. Regeneration unit

14 New human — inhabitant planes
15, Borrowed views

16.Borrowed landscapes

17.Building on pllks

18, Raised boardwalks/platforms
19.Ponds system

20, Boardwalks neas basks

21.Gently slopad open lawns in creek banks
22.Seating with direct views
23.Education & awnreness

24 Sclence & rescarch facilicies
25.Monitoring labs

26.Gatbering spaces

27.Zoming for protected arcss
28.Solar electricity

29.Sofar thermal

30 Rainwater harvesting

31.Blogas prodisction

32.East-west focing glazing
33.Stormwater tresting & filtermg

34 Promoting cross ventilation
35.Gaining high level of natural light
36.Promoting stack ventilation
37.Considering natural inhab planes
38.Provide diffuse light

39, Efficient landscaping

40.Bird lricadly facades

41.Height of the inhahitant planes
42.Bird’ animal corridors

43.Green roofs & walling

44 Courtynrds

45.Indigenous plasts in landscaping
46.Mitigatson of alien mvasive plants
47.Reducing G, arcs & maximize habitable space
48.Space per capita

49.Concrete’ paved paths

S0, Nuvural gravel paths

S1.Canopy lines

52.Infrastrocture

53.Safety

54, S0l stabifization

551 ing the Bearing capacity
56.Increasing the Flood storage capacity
S7.Reused wosse materials

$8.Eavi Ily friendly izl
59 Inmavative materials

60.Modular comstruction

61 Maximizing prefabrication

62.Cut & fill

63 Authorized 1snd degradation

Figure 5, 33 Design Strategies & 63 Optional Design Measures (Source: Author)
3. Case study
The study aims to assess the effectiveness of naturally integrating wetlands into buildings using a comprehensive
integrated design framework. Two existing case studies are selected: one is a "good practice” and compared to the

"Reference Study" of the "Quinli Stormwater Park" in China. The second case study is from Sri Lanka, focusing on
RAMSAR-designated wetlands in the Colombo wetland city. The research region was explored using maps and
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resource experts, with the Kolonnawa wetland chain being the most heavily invaded habitat. The study area selection
process is illustrated in the study area specification and limitation diagram.

Characterization of Built & Characterization of Built &

Mapping the wetland extend
and habitat change Natural Environment Natural Environment
UDA records Built environmeat survey Ecological survey . Bullt environment survey ‘ ‘ Ecological survey
Resource persons * Landfilling, nulhoriuq built * Hydrology, soil, vegetation, * Landfilling, authorized built | * Hydrology, soil, vegetation,
2 caviroament, unauthorized * Animal species enviroament, unauthorized | * Animal species
GIS analysis built eavironment, waste built environment, waste

‘@ disposing disposing

Mapping wetland convention
and
habitat distribution

. 4

Identifying most
Bl ilarid Tt

RAMSAR Convention ‘

Colombo wetland city
1. Baddagana wetland

Identifying most encroached Identifying the value and need
existing character of the study arca. of evaluating the study arca

1. Annaiwilundawa Tanks Sanctuary

T T TR

2. Bundala 2. Diyassuru wetland
3. Kumana Wetland Cluster 3. Heen cla wetland
4 Madugan s | 4 Kolonnawa wetland messssesssssssnd | Kolonnawa Wetland
s VAR 5, Kotte wetland
5. Vankalai Sanctuary 6. Maddinnagoda wetland
6. Wilpattu Ramsar Wetland Cluster | _ 7. Mulleriyawa wetland
= <] S Thalmpmawethind = becccccccsscccccccccccccccccccccccccccae-

7. Colombo wetland city

Figure 6,Case study specification & limitation Diagram (Source: Author)

3.1. CASE STUDY 01: REFERENCE STUDY- QUNLI NATIONAL WETLAND PARK IN HARBIN, CHINA

The reference case study, Qunli National Wetland Park in Harbin, China, serves as an exemplary model for integrating
urban wetland principles and achieving sustainability from the beginning of the design process. Situated in a rapidly
urbanizing city with significant water challenges, this project faced several design challenges that demanded
innovative solutions.

One of the primary challenges was how to coordinate the development of a wetland park with high ecological
value. The solution involved leaving the natural core of the wetland untouched while creating an outer ring using the
cut-and-fill technique. This approach allowed for the preservation of the wetland's essential ecological functions.

Another challenge was to prevent water loss and ensure sufficient water storage to restore the biological habitat.
The project addressed this by transforming the wetland into a multipurpose stormwater park that could collect, filter,
store, and infiltrate stormwater. This not only helped manage water resources effectively but also enhanced the
biological system.

The design also focused on creating a favourable environment for different species to reproduce, emphasizing
ecological responsiveness. Additionally, the project incorporated passive system design and adhered to legislations
and policies, aligning with sustainability principles.

The analysis of this reference study using the scorecard system reveals its strengths in open space usage,
responsiveness to ecological factors and wetland challenges, structural responsiveness, technology and site
management, passive system design, and adherence to legislations and policies. It exemplifies a holistic approach to
wetland integration and sustainability.

However, it's essential to note that the scorecard analysis also highlights certain areas for improvement and
customization based on the specific nature and context of the project. The scorecards were structured into six distinct
principles, each of which was independently assessed. Within these principles, 33 design strategies were considered,
and they were further scrutinized using relevant design measures which are clearly illustrated in Figure 5. This
suggests that while the reference study serves as a valuable benchmark, it should be adapted and tailored to suit
different project types and regional considerations.

In summary, the Qunli National Wetland Park in Harbin, China, demonstrates the successful integration of urban

wetland principles and sustainability from the outset of the design process. It provides valuable insights into the
potential of such projects to harmonize with their natural surroundings while addressing urban challenges. The
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analysis using the scorecard system underscores the need for a flexible and adaptable assessment tool that can
accommodate various project contexts and specifications in the pursuit of sustainable wetland integration.

Table 3, Case study analysis with the Scorecard System - Qunli National Wetland Park in Harbin, China

Design Principle | Existing Situation _ ‘ Discussion

Open Space Usape o The park’s design prionitizes public mtcgration, as scen by the analyses
assessment of the project. The park's evaluation of the public integration
sirategy gives it a 75% rating. With an average rie of 0%, the
accessibility clement is also well established

o Howcver, information acquired through the reports shows that the park's
mainicnance and condition are quite bad, neganvely burting the park's
opcration. Although features and acsthenics are included durmg the
design process, the "featurcs and acsthetics™ strategy 160eives i poor
rating dug 10 OO Imaintenance

Responsivencss for o Turcnscope’s strtegy” 1o transform the dying wetland imo a *green spooge” - an urban e The park's design has been thoroughly concemned about the biodiversity
Ecological factors & stormwatcr pack, which will not oaly rescuc the disappearing wettand bat will also of the arca to be conserved.
wrban wetland challenges provide multiple ccosysiems services for the new urban community e Overall, the study’s findings demonstrate that all evalused strategics
*  Leave the nature core alooe Iy A Pt 6 B performed well, proving that the park’s design  consaderations are
*  Many native specics of flom and fauna have bocn spotied in the park * sensitive 1o ecological clements and urban wetland challenges,
o In response 1o designing the stormmwater park, the designers have addressed four muain e Toovercome the challenges, the obvious response was 10 coavent the
design stmicgics. wetland into a multipurpose stormwater park that can collecy, filier, store,
¥ Leave the natural core alons e e b 0 e and infiltrate stormwater while also being productive and life-supporting
¥ Anouter ring is made using the cut-and-fill sechnique e and offering new recreational and acsthetic expeniences foe the city
¥ The path and platforms strategy " o
¥ Above the natural landscape, in the upper liyer S

o Because clevated levels for walkways and pavilions are mamtained
scparately, the 1otal tested result reveals a high number of evaluations
based on the structural responsiveness of the park "s-built caviroament
around 80 on the scorecard evaluation

o Because of the ehevated Jovel, the selectod carthen materials, and the
more ccologically friendly materials, the building inerventions have
been more sustaimable and ccological

Structural Responsivencss
& Material Practice

Design Principle | Exlsting Situation Discussion

Responsivencss of o On stilled construction o The pathways and pavilions are built on stilts, and most building

Technology & Site f innovations wse prelabricated fechnology, which causes kess damage and

Muanagement pulls fewer pollutants into the site because only the assembly is done on-
siie

e The architects developed four prissary design strategics with the
overarching goal of improving site management while causing minimal
harm w the existing ecology, uplifting the Hazards ecological, and
protecting the park with a publicly built environment that is compatible
with the existing ecology

o Uscof prefabeicated sicel columns & beams

e Four mam dosign strategios.
¥ Leave the natural core alone
¥ An ouser ring is made using the cut-and-fll technique
v The path and platforms strategy
¥ Above the natural landscape, in the upper layer

3.2 CASE STUDY 02: 14-STOREYED LUXURY APARTMENT, ETHUL RAJAGIRIYA, SRI LANKA.

The Sri Lankan case study, involving a 14-Storeyed Luxury Apartment in Ethul Kotte, Rajagiriya, reveals several
significant findings and implications related to the integration of buildings with wetland natural ecosystems and the
application of the Comprehensive Unified Integrated Design Framework (CUIDF).

Firstly, the transformation of the wetland context into a luxury apartment complex from 2004 to 2022 illustrates
the rapid urbanization and encroachment into wetland areas, which is a common issue in many urban settings
worldwide. This highlights the urgency of developing sustainable design principles and regulations to protect
wetlands while accommodating urban growth.

The analysis using the CUIDF scorecard reveals several weaknesses in the design and implementation of the luxury
apartment complex. The low scores in various principles, especially in open space usage, ecological responsiveness,
and technology management, indicate a lack of effective integration with the wetland environment. This suggests that
the project did not adequately consider wetland attributes and sustainability principles from the beginning of the
design process.
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The study also underscores the importance of project-specific evaluation criteria within the CUIDF. The luxury
apartment complex did not contribute significantly to integrating the public into the wetland, highlighting the need
for tailored strategies for different types of projects, such as residential, commercial, or institutional.

Furthermore, the analysis shows the applicability of the CUIDF in assessing and identifying shortcomings in
wetland-related building projects. It serves as a valuable benchmark for evaluating the success of such projects in
terms of sustainability and wetland integration.

In summary, the Sri Lankan case study demonstrates the challenges and opportunities associated with integrating
buildings into wetland ecosystems. It highlights the need for comprehensive design frameworks like the CUIDF to
guide sustainable development and protect vital wetland environments in the face of urbanization pressures. Future
research should focus on refining the framework, addressing project-specific considerations, and promoting
sustainable wetland integration practices globally.

Table 4, Case Study Analysis for 14-Storeyed Luxury Apartment, Ethul Kotte Rajagiriya, Sri Lanka

Devign Principle Description Discussion
Open Space Usage The roof top kevel is designed and utilized as a public arca for . Given that the project is a privately owned spartment
the homcowners 1o assemble for their soctal cvents such as cowplex, the incorporation of public spuces for open public
partics, functions, events, and mectings, ci<., laking into use is obviously irrelevant i 1erms of how open space
consideration optional strategics of gathering spaces and the utilization is scon.
social event prounds. However, it 1s concervable for extersor park spaces to blend
N o with the ecology that is scen from the vistas of the natural
wetlands and the kids' play arcas, allowing for open public
meetings of residents
Under the guiding principle of “open space nsage,” the state
of the dwelling is evaluated. The tochnique to connect open
space with the built environment, however, is considered
o Infrastructuml conditions arce solely considered from the under the heading “condition™ in the duslt covironment sease
= sundpoint of ihe built environment. The ecological approach is deplorable
o Paved paths and driveways scrve as the pamary acoess points for
1he sense of open space use. Other than that, two paired lifts, two
stairways, and an clevator are used 10 ofier aceess 10 all kevels.
Responsivencss for The site’s rear had the feast amount of submersible vegettion, which seeved as the site's transition into the degraded wetland The rating for the evaluation index is typically around 0%
Ecological lactors & cnvironment. but not on purpose. The fi 's d RISS a0 not i
wrban wetland challcages Due 10 the need 10 maximize bullt arca on the site, brown filled was employed on the site itself. unplemented.
Bocause the building that will be occupied is an apartment compley, the site soil stabilization process is completed at the The major methods for implementing (he water table
standard fevel during the pre-construction stage in accordance with the cxpeny’ directions. tolerance plan involve submersible vegetation and effective
At the site’s edge, i channel had been excavated as a water table tolerance strategy landscaping techaiques, both of which are not frequently used
The charmel serves as a bed for submersible vegetation, which also functions as a water table wlcrance method on the skt
e Because their primary strategics have been landfilling and soil
stabilization, the building would cventually collapse owing 1o
the rising water table.
¢ The ground-floor garden spaces arc where planting and vegetation are prmarily donie. However, there is some vegetation on the
top floors that was planted by the occupants and is pot being used us a strategy
Dexign Principle rrv—

Designing transitional zomes: The rear space reservation gap and the retaning gabion and channel is acting as the transitional
rone between balt space and the natural wetland cco-system arca.

Passive System Design

Solar orientation
Passive cooling:

The loag facade of the butlding faces northeast and southwest
As a resal, neither the moming nor the evening sun directly
touches the building, However, the building has received
gentle exposure from the sun all day

By improving cross ventilation, which moves from the
nonheast with the wotlaind wind, the building is passively
treated. Additionally, the landscaped arcas produce pressure
gardens and mmprove the thermal and veatilation equilibrium
betwoen interior and outdoor spacces.

Altcrmatives for acquirmg natural light that is well used,
whereas others are Jess.

Legistations & Policies

As required by the Jocal authonity. a 6.5-meter rescrvation Jot had boen left at the rear of the property. That arca is maintained as
# gemtly slopmg green Lywn,

According 10 the rescarch report. which s based on onsite
observations, there is 4 low level of compliance with
prescribed regulations for brown fillisg and construction on a
wetland.
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4. Results and Discussion

The research's findings have successfully expanded our understanding of how to include urban wetlands into
sustainable building practices in Sri Lanka. First, it's important to understand the key design considerations that were
determined based on the type of wetland and the surrounding environment, such as water pollution, biodiversity
preservation, preserving the structural integrity of the wetland, erosion control, reducing flood risk, and storm water
management. While there are already several developed landscape design strategies on wetland integrity specified
extensively to achieve sustainability, there is still a clear need for developing building design-related strategies
focusing on sustainability as required by policies and conventions combining global and Sri Lankan perspectives.
Second, the suggested framework might be used as a “benchmark tool” or a “fix-up tool” for the pre-design stage of
the design process decision-making process. Third, by succinctly illustrating and validating the function of design
measures in architectural practice, as well as offering a frame of reference and suggestions for design practitioners,
the effects of chosen design measures on ecological and open space use issues may be evaluated in real-world settings.

Based on the findings, a few recommendations for professionals can be given. First, current wetland-
integrated developed environments should be regularly examined using the framework as a standard development
scheme to identify inadequacies and potential for utilizing wetlands in a mutualistic approach that benefits both
ecology and humankind. Additionally, it could be used as a fix-up tool, a checklist for design teams, or a benchmark
for projects that are still in the pre-design stages. The 33 design strategies, 63 optional design measures based on the
associated wetland types, and design options with various intensity levels in accordance with design intends may
serve as a roadmap for future interventions.

The evaluation and summarization of design strategies are constrained by the short research timeframe, case
study observations, and literature extractions, and do not consider all possibilities. The applicability of design
principles and strategies when adapted to other urban wetland typologies as maritime environments is the other
restriction. The adaptation of certain design ideas in other forms of urban wetlands, such as marine urban wetlands,
may be further explored in future research.

This research benefits both people and the environment by offering a comprehensive, unified design framework
and several design strategies that can simultaneously meet goals from multiple domains. The framework offers the
potential to address several design issues, particularly the preservation of biodiversity and the creation of human
space. Additionally, numerous specific multifunctional strategies have been identified. For example, water retention
ponds contribute to the maintenance of a high level of biodiversity, reduce flood risk, create space for recreational
activities through stormwater management, and generate a circular economy of primary infrastructure. Additionally,
combining research and design cases into design guidelines has been beneficial in producing results that are
applicable to practice, making it a vital technique for bridging science-practice gaps.

5. Conclusion

This study represents a crucial advancement in addressing the challenges of urbanization and the depletion of urban
wetlands. It has introduced a "Comprehensive Unified-Integrated Design Framework" (CULDF) that guides architects
and decision-makers in early integration of environmental and ecological factors into design. The development of the
"IEBS scorecard" enhances this research by providing a systematic evaluation tool, assessing EBS principles, open
space criteria, ecological concerns, and policy ideas. The study emphasizes the need to adapt global principles to local
contexts and recognizes the diversity of projects. It highlights the importance of harmonizing-built environments
with natural ecosystems for sustainable urban development. The "IEBS scorecard” has the potential to become a
comprehensive tool for assessing Integrated Environmental Briefing Systems, contributing to sustainable urban
development practices in Sri Lanka and beyond.
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