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1. Introduction
 Hong Kong Wetland Park has long been categorized as one of the ecological building in Hong Kong 
since its opening.  It might even be the most important one as it is the first and the only one “wet-
land theme park” aiming at conserve the wetland and educate the general public to treasure our 
natural resources, which achieving ecological balance is a must.  

For those who have been to the Hong Kong Wetland Park or who have seen images of it, even with-
out knowing how it is planned or constructed, must have a feeling of “green”.  It is green not only 
because the area is full of greenery, of course trees gives people a perception of being green, but 
also because it gives a sense of being natural, which is nothing simply deal with the colours of the 
envelop or the trees.  What are the reasons behind this first-sight impression?

If you really go deep in this building, you will find that almost all parts of the building are fulfilling 
the principle of ecological, which is not just done by putting on several solar panels on top of the 
roof.  The ecological aspects of the building are shown in a humble way which you might not realize 
it by the first sight.

In the following, I am going to introduce the different aspects that show the ecology of the building 
and the park organization, which involves the whole site but not only the building I studied in stage 
1, and some other case studies of other ecological buildings which have a different approach in inter-
preting “ecological building”.  And lastly we are going to see why the Hong Kong Wetland Park is not 
adopting those methods or whether those ways are suitable for the Park.
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2. Hong Kong Assessment Method on 
    Ecological Buildings – BEAM
 
Before going into the question of what ecological buildings are, I first introduce the BEAM system 
that applied in Hong Kong.  BEAM is the short term for Building Environmental Assessment Method 
which is particularly used to assess whether a building is environmental friendly or not in Hong Kong.  
The system is launched by the Environmental Protection Department and it is on a voluntary base, 
which can be applied to all kinds of building, including new and existing building and all types of 
building like residential, commercial, institutional and even industrial.  It works like the marking on 
examination paper:  there are basically 6 categories that assess a building. The following table 
shows the 6 categories and their respective weighting:

Each category is given a certain percentage of weighting and certain marks will be given to the 
building depends on the environmental performance of the building.  There is also one category 
called the Innovation and Addition.  It works like a bonus mark to the overall score, encouraging 
architects or developers to explore more on the aspects that have not been covered in the items that 
set out by BEAM.

At the end there are 4 kinds of grades that will be given to the building to show how well the building 
is doing in terms of being an ecological building.  The following table shows the 4 grades and the 
respective percentage that a building needed to fulfil in getting the grade:

This is basically a tick-box method to assess a building.  Whether it is a good method or not? 
Whether it is suitable for Hong Kong or not? Whether Hong Kong Wetland Park can fulfil the criteria?  
I will explain these in the following sections.

Grades/Category Overall SA EU IEQ IA  

Platinum 75% 70% 70% 70% 3 credits Excellent 

Gold 65% 60% 60% 60% 2 credits Very Good 

Silver 55% 50% 50% 50% 1 credit Good 

Bronze 40% 40% 40% 40% - Average 

 

Category  Weighting (%)  
Site Aspects (SA)  25  

Materials Aspects (MA)  8  

Energy Use (EU)  35 

Water Use (WU)  12  

Indoor Environmental Quality (IEQ)  20 
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3. Definition of Ecological Building
 We heard of ecological building all the time.  Even some of the residential buildings claim that they 
are ecological because they have a courtyard or a little balcony.  Actually what is the definition of an 
ecological building?  What criteria needed to be fulfilled?

There are tonnes of definitions about ecological buildings.  Some of them said that adding the 
elements like solar panels, wind power or sewage treatment systems etc., to the building is a kind 
of ecological building.  Some said the building needs to be environmental friendly and aiming at 
reducing the use of energy.  Some defines as the connection to the green areas and landscapes and 
the conservation of the trees.  

For me, the above are only the methods or ways to achieve an ecological building.  Just like the crite-
ria set by BEAM, it is meaningless to fulfil all those without a core idea of what ecological is.  I think 
the most important thing is actually the principle.  I quite agree the definition set by BEAM, which is 
“a building that provides the specified building performance requirements while minimizing distur-
bance to and improving the functioning of local, regional, and global ecosystems both during and 
after its construction and specified service life…… optimises efficiencies in resource management 
and operational performance; and, minimises risks to human health and the environment”.  This can 
be easily represented by the following graph:

  Fig. 3.1  Sustainability is balanced by 3 elements                

But it is too general for people to follow and to judge whether a building is ecological or not.  What 
is the balance among these three?  The definition is too ambiguous.  

There are a few principles that are applicable to all kinds of building all over the world.  They are 
3Rs for environmental concerns, namely, Reduce, Reuse and Recycle.  Some of the places may even 
launch 4Rs like Hong Kong, which the Environmental Protection Department added “Replace”.  But 
I think the core idea is the 3Rs, which actually can be used not only in architecture that we are now 
talking about.  It is actually a living style which helps to shape the environment and enhance the 
awareness of environmental concerns.  These concepts can actually be applied to everything in our 
daily lives, like reducing the use of paper, reusing waste water to flower the plants and recycling 
plastic bottles.
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Obviously, when these principles come to something in a bigger scale, like a building, it is compli-
cated and influential.   To do the 3Rs, some of the examples are reducing the use the energy, by 
designing more natural lighting and ventilation; reusing the rain water to flush the toilets; and recy-
cling waste materials for cladding and flooring.  And all the ways that I mentioned previously like the 
solar panels and wind mills, can all be applied based on the core ideas.  

However, the most important thing in ecological buildings is the composition of different “green 
systems” with consideration of human usage of that building.  If the systems are good individually, 
but they cannot be composed into a building as a whole, it is fail in terms of the whole building.  
Also, the building should be viewed as a whole.  It is useless when one system contribute a lot in 
maintaining ecology but another system destroying or contradicting to the environment.  Moreover, 
I think it is important to control the human usage of the resources in the building, for example, the 
use of fresh water in washrooms, which are more flexible cost and impact to the environment.  A lot 
of green building only focuses on the fix systems and high technologies, but less concern with the 
actual usage by human being.  And these buildings, at last, are not performed as well as the design-
ers thought.

So, I am actually a bit disappointed about the BEAM system of assessing ecological buildings.  It 
comes out emphasize too much on individual systems, less on the overall matching of those 
systems. Although the category “Indoor Environmental Quality” is somehow representing the overall 
performances of all the combined systems, it is secondary in regards of all other items.  And the 
human usage concern is put under the “Innovation and Addition” category which is only a bonus 
item.  Also, I think all the categories are important, there should not be such a huge different in the 
weighting system. Yet, it is still a very good and comprehensive standard for individual systems and 
for simple checking of the building.  What we should not do is to think those items are answers to 
ecological buildings.  They are only the basics, and we aim at pushing it forward.

One point I would like to clarify is that: green building is not equal to sustainable building!  A lot of 
people misunderstand the meaning of “ecological”.  A sustainable building is trying to strike a 
balance among development, environment and social aspect but a green building is just trying to 
reduce the impact to the environment.  An ecological building can actually feed itself, heal itself, sus-
tain itself and maintain itself.

In the following section, we are going to look into the Hong Kong Wetland Park to see how well it 
has done as an ecological building so long.
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4. Wetland Park as a Low-tech Ecological Building
 Hong Kong Wetland Park, situated in Tin Shui Wai, New Territories in Hong Kong, has no choice but 
to be an ecological building.  I say so because the development is aim at educating people to under-
stand ecology and aware of the environment, so the building inside must demonstrate ecological 
ideas.  The building is so successful in achieving the aim.  Here we look at the 10 design ideas that 
announced by the official website based on the 3Rs I introduced before:

• Green cover of the building (reduce use of energy)
• Geothermal heat pump air-conditioning (reduce use of energy)
• Natural Light/Ventilation and renewable energy (reduce use of energy)
• Minimizing water consumption (reduce use of water)
• Ramp access (reduce use of energy)
• Selection of native plant species (reduce use of energy)
• Reuse abandoned materials (reuse material)
• Recycle aggregates and pulverised fuel ash (recycle material)
• Wise use of existing material
• Shading by timber screens (reduce use of energy)

As it is a large project that involves lots of systems and materials, I am trying to use BEAM criteria 
to explain every significant systems and details in the following sections.

In the following section, we are going to look into the Hong Kong Wetland Park to see how well it 
has done as an ecological building so long.
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4.1   Site Aspects

Fig. 4.1.1   Site Plan

From the site plan above we learn that the building is actually facing the north-east, which is the 
most energy efficient position.  This position facilitates the absorption of northern daylight, which 
reduce the chance of getting overheat and glare, but at the same time enhancing the overall lighting 
level in the interior space.  This act can greatly reduce the use of energy by the building in lighting 
and also air-conditioning.

The orientation, together with the green roof we are going to look at, achieves a low Overall Thermal 
Transfer Value (OTTV) of 16W/m2. (Referencing value: Government target on ecological buildings is 
with OTTV of less than 23W/m2)
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4.2   Material Aspect

Lots of materials of the building were reused from abandoned materials.  For example, the bricks 
from traditional village houses used in ticket office, oyster shells from Lau Fau Shan used in oyster 
wall near entrance and granite material from demolished old police office used in paving.   

Wood used in the buildings is sustainable timber from identified renewable sources.

In the whole project, 15300 tonnes of recycled aggregate were used as sub-base, hard-core and fill 
materials; 5600 tonnes of recycled coarse aggregate was used in structural concrete; and about 
75% of the structural concrete replaced the use of cement by recycled aggregate or pulverised fuel 
ash, which reduces the energy needed in making new materials and disposing the old materials.

4.3   Energy Use

From the very beginning in Section 4, there are 10 core ideas about the Hong Kong Wetland Park 
and much of them is aiming at reduce the use of energy.  Here I will explain them one by one.

4.3.1   Lighting system – Skylight for natural lighting and ventilation

Skylight is designed for natural lighting and ventilation.  It is in a tilted manner so as to avoid the 
western sun in the evening when sun is setting.  As it is facing north, there will be no glare or over-
heat, which allows the whole roof to be designed with skylight.  

This topic will be explained in detail by my groupmate Don Lau in his exploration about “Design and 
Application of Natural/Artificial Lighting”. 
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4.3.2   Geothermal Heat Pump Air-conditioning (GHP A/C) System 

From the newsletter 6 by Hong Kong Wetland Park, the GHP A/C System in short exchanges heat 
with the ground.  When heat is needed, it leads heat from ground to the building; when cooling is 
needed, it rejects heat from the building into the ground.  This system requires a large number of 
High Density Polyethylene (HDPE) pipes being inserted into boreholes underground independently.  
The Park used 468 pairs of 32mm diameter of around 50m long pipes.  An additional Aqua-thermal 
Heat Exchanger is also used in the Park for emergency backup.  Here are some advantages and 
disadvantages of adopting GHP A/C System in the Park:

Advantages:
• The system is environmental friendly as it does not reject any heat into the atmosphere.
• Heat dissipation is extremely good in the Park as the water table is only 1.5m below ground, 
          which the required pipes can be shortened or reduced.
• Plenty of land is available for this system in this project.
• The system is energy efficient with a much higher Coefficient of Performance (COP) than air-
          cooled chillers.  It saves up to 25% of energy compared to conventional cooling tower.
• As the pipes are embedded underground, it has no exposed noise and quiet to the environ-
          ment.
• The HDPE pipes have long life which is not less than 50 years.

Disadvantages:
• Higher initial cost, especially drilling boreholes in Hong Kong is rather expensive.
• Required large area of land for installation.
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4.3.3   Ventilation system – Photovoltaic panels

As there is no air-conditioning in bird hides, photovoltaic panels are installed in each bird hides to 
give power to the oscillating fan inside the hides.  This practice can make the hides being self-
sustained.

4.3.4   Circulation system – Ramp access

Ramp is used instead of lift to reduce energy consumption, facilitates the disables and to create a 
more continuous feeling of the whole journey.

4.3.5   Planting and Green roof system – Selection of native plant species

The choice of native plant species can reduce the use of labour and energy of taking care of the 
plants.  The survival rate is much higher too.  And the green roof can act as heat insulation.

This topic will be explained in detail by my groupmate Sandy Tang in her exploration about “Green 
Roof System”.
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4.4   Water Use

There are two ways in minimizing the water usage in the building, especially in the toilet of the tour-
ist information centre:

4.4.1   Low capacity closet

To reduce the consumption of water using for flushing, 6-litre low capacity closets are installed in 
toilet.

4.4.2   Satellite Building

Satellite Building also built to collect rainwater for flushing.

Except the water that visitors use, the Park also concern about the water circulating outside the 
building as landscape:

4.4.3   Reedbed for purifying water

The reedbed is integrated in the whole park to purify rainwater containing pollutants such as organic 
matter, nutrients, suspended solid and heavy metal before they flow in the area of the wetland.  Pol-
lutants are absorbed by the plants and soil for the growth of the plants.  This is particular effective 
for Phragmites reeds.
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4.5   Indoor Environmental Quality

The indoor environmental quality is basically the combination of all the systems.  It shows the overall 
comfort of the space.  The Park is comfortable with the suitable temperature control.  It is well lit 
with daylight which gives people sense of warmth and welcome.  The air is fresh inside buildings as 
it is either natural ventilated, or with a well-controlled temperature.  Materials are put together in a 
natural way.  Overall speaking, it is with good composition and people feel comfortable inside build-
ings.

Hong Kong Wetland Park is a humble building that with a half-moon shape.  The idea is so simple 
that try to maintain the ecology in the wetland.  I feel it is so successful because it shows how simple 
design principles that can work so harmony with the environment, with no high cost installation of 
technologies.  All those ideas are not new.  We learnt it in our previous lessons but when we learnt 
them, it is hard to believe that a building can really apply all those ideas.  Of course, there are lots 
of efforts in details that make this work.  Even the displays and artwork outside the building are care-
fully thought out, with the theme of fusing the eastern and western culture. 

From the above, we now are much clearer about what ecological building is and how all the systems 
work by the demonstration of the Hong Kong Wetland Park as a low-tech ecological building.  In the 
following, we are going more deeply into the individual systems.  What are the latest trend and 
methods in each system?  Are there any better methods apart from those adopted in the Hong Kong 
Wetland Park?  We will explore more in Section 5.
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5. Other examples of ecological building
 5.1   Lighting system - 
        Headquarters of Energy Commission of Malaysia

Project facts: 
Name: Headquarters of Energy Commission of Malaysia
Architect: NR Architect
Location: Putrajaya, Malaysia
Year of completion: 2010

The building seeks high energy performance, in particular the daylighting design.  It saves 57% of 
the energy.

5.1.1   Façade design

The building is 50% daylit with the façade daylighting system of a mirror lightshelf and a white 
painted window sill.  The design improve the daylight distribution inside a room.
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5.1.2   Atrium

There are three strategies in the atrium design:
• Automated blinds to maintain appropriate daylighting levels.
• The deeper the atrium, the bigger the window.
• Reflector panels are applied to the 4th and 5th floor to reflect light to the 1st and 2nd floor 
which is the darkest.
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5.1.3   Tilted angle

The 25-degree tilted angle of the façades allows the building to shade itself during the hottest mid-
day hours.  The tilted angle also encourages diffuse light to minimize the problem of glare.

5.1.4   Other energy saving features

• Efficient lighting (T5 tubes) with daylight responsive controls
• Solar collectors for hot water
• Floor Slab Cooling
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5.2   Air and temperature controlling system - 
        Sunway Giza Shopping Arcade

Project facts: 
Name: Sunway Giza Shopping Arcade
Architect: SA Architects Sdn. Bhd
Location: Dataran Sunway, Kota Damansara, Malaysia
Year of completion: 2009

The project aims at attracting more people into the shopping arcade and to provide a comfortable 
environment for people to shop.  A relaxed tensile pathway was created to achieve the aim.

5.2.1   High velocity fan

The fan diameters is ranging from 2.4m to 7.3m, installing 9m from floor level, maximizing comfort 
and eliminating power waste by combination of aerodynamic fan blades and winglets.

Advantages of the fan:
• Saves energy
• Quiet
• High volume, low speed
• 6 times fan diameter coverage
• Variable frequency drives
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5.2.2   Zoning

Zoning is applied so that it is more effective to allocate the fan and air0conditioning system.

5.2.3   Openable windows

Much of the windows are openable with the use of the fans to achieve minimum usage of air-
conditioning and maximum natural ventilation.
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5.3   Waste recycling system - 
        Six Senses Hideaway Yao Noi Resort

Project facts: 
Name: Six Senses Hideaway Yao Noi Resort
Architect: -
Location: Yao Noi, Thailand
Year of completion: -

Being one of the Top 10 hotels in the world, it is 100% self-sufficient.  The hotel believes in waste 
being resource so the hotel management is largely to deal with waste, of course with other natural 
resources such as water and energy.

The following diagram best shows how the system works:
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5.4   Vertical greening system - 
       158 Cecil Street

Project facts: 
Name: 158 Cecil Street (A&A work)
Architect: AgFacadesign
Location: Singapore
Year of completion: 2011

As horizontal greening system, i.e. green roof and gardening, is explained much by my groupmate 
Sandy Tang in her exploration, here I would like to explore the vertical plating.  

This 10-storey building has been served as a commercial building for years and has been changed 
from 10 storeys to 14 storeys high.  With the need of a new façade, a more green approach was 
adopted: green façade.

As the façade need to achieve natural ventilation and for smoke discharge, the façade is simply two 
glass panels clipped onto a centre mullion, creating a “void” between each module.  This is called 
the layered façade system.
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The following are elements in the system:
• 150 x 150mm steel mullion fixed to edge of RC beam or welded onto RHS beams.
• 16.52 laminated clear glass full height panels with steel angles to protect the exposed edges.
• Structural sealant used where glass panels are concealed within the recessed space of mul-
          lion with steel channel bolted onto the steel mullion.

As this is the amendment and alteration work, the construction method is a bit different from those 
newly built.  The construction only took 4 months and the methods are as followed:
• Demolition of the 7-storey RC wall
• Pre-fabrication of steel members
• Pre-assemble the façade glasses
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5.5   Combination of systems

The following is going to demonstrate the beauty of composition of all the system within a building.   
A low-tech building showcase and a high-tech building showcase is going to show the very different 
approach in dealing ecological building.

5.5.1   Low-tech ecological building: Suoi Re Multi-functional Community Building

Project facts: 
Name: Suoi Re Multi-functional Community Building
Architect: 1+1>2 International Architecture JSC
Location: Suoi Re village (Cu Yen commune, Luong Son district, Hoa Binh province), Vietnam
Year of completion: 2010

It is a multi-functional building includes a kindergarten, a library, a sports ground and several com-
munal area, inspired by the traditional five-room house of the Kinh people and the stilt house of the 
Muong people in the area.  As the area is not rich, the technology they can use is only very low-tech, 
but very effective.
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5.5.1.1   Site Aspect

The building is facing the valley with mountain at the back, which helps it to be protected from 
storms and flash floods.  The location also helps to welcome the wind from blowing from the valley 
into the building to create natural ventilation.

The building is half-sunken to utilize itself for geothermal heating and cooling.

5.5.1.2   Material Aspect
A lot of materials are from local, such as bamboos, palm leaves and stones; even the wall is made 
by soil from the excavation.
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5.5.1.3   Energy Use

The building saves energy by using natural ventilation and solar cell.  Wind is to cool down the space 
while solar cell is to warm up the space. 

5.5.1.4   Water Use

Rainwater is collected and stored for further usage.
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5.5.2   High-tech ecological building - Centre for sustainable energy technology

Project facts: 
Name: Centre for sustainable energy technology
Architect: Mario Cucinella Architects
Location: Ningbo, China
Year of completion: 2008

The project emphasize much on high technology on envelop and façade design to achieve the low 
carbon emission and energy saving.  There is a 5-point environmental design strategy for energy 
saving, and we are going to look at it one by one:
• High performance envelop
• Exposed Thermal mass
• Daylight and solar control
• Natural ventilation
• Pipe ventilation to workshop
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5.5.2.1   High performance envelop with exposed thermal mass

It minimizes the need for additional heating, cooling or ventilation.  During the hot period, the 
envelop and exposed concrete surfaces will keep the interior cool.  During cold period, the interior 
is keeping warm by high thermal performance of internal floors and walls.
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5.5.2.2   Ventilation

Natural ventilation is promoted in most of the space with automatic vent opening gear within the 
perimeter glazing.  Some of the concrete wall can be opened to allow cross ventilation.  In summer, 
the electrical power of the air-conditioning system is provided by photovoltaic system.
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6. Conclusion - 
    Possibilities of applying the latest technologies 
    in Wetland Park
 I think most of the technologies that we explored in the cases can be applied in the Hong Kong Wet-
land Park.  The question is, whether it is necessary?

Hong Kong Wetland Park demonstrate the simplicity by applying low technology but to achieve a 
high energy performance.  It is quite like the case in Suoi Re Multi-functional Community Building.  
I think that is the beauty of Hong Kong Wetland Park.  Also, some of the design strategy in the case 
studies are similar to the Hong Kong Wetland Park.  They can be alternatives, but I think the tech-
nologies that the Hong Kong Wetland Park has adopted now is pretty good enough.

One improvement is to enhance the usage of resources by visitors.  For example, the 6-litre low 
capacity closets are installed in toilet.  Can we also restrict the use of fresh water by the visitors?

I also find that there are leaflets for visitors.  Can we replace them by other means, like using elec-
tronic devices?

Overall speaking, I think the Park has already very success in being an ecological building.  But in 
the future, this kind of standard is not our aim.  It is just the basic for us to explore more on green 
and sustainable buildings. 
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