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The Need for Greenery

Hong Kong & 7 E——
Land area: 1,104 km?2 ol | gl
S U o

Population: 7.06 millions

Population density: 6,480 persons/ km?
High urban density to meet population growth

Urban heat 1sland and lack of greenery space
Habitat loss, air pollution, climate change
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Promote green roofs and vertical greenmg |
achieve urban sustainability
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Vertical Greening
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The Need for Greenery

Conventional greening methods
Tree planting and urban parks
Greening 1nitiatives 1n buildings
Roof gardens
Sky gardens

Green roofs

How to maximise the greening effects?
Vertical greening on wall surfaces

Three dimensional greening




D.L.Y. vertical greening systems (Singapore HortiPark)
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(Photo taken by Dr. Sam C. M. Hui)



Three dlmensmnal greenmg (m Smgapore)
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(Photo taken by Dr. Sam C. M. Hui)



Vertical Greening Systems ﬁ

Vertical greening — descriptive terms

Green walls, living walls, bio-walls, living wall/
cladding, green facades, vertical green, vertical
gardens, vegetated wall surfaces

Possible applications:
1. Building fagades or outdoor vertical surfaces
2. Interior walls or indoor vertical surfaces
3. Noise barriers (e.g. along the roads)
4. Slopes and site hoarding boards




~ An exam le of Vertical oreening # E k(LAY — (& {51
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(Source: CityWalk, Tsuen Wan, Z5/& 255 KM, www.citywalk.com.hk



A green wall in Central (restaurant) FERAVERIG




A green wall project in Kowloon Bay 7% /1.5 & —{E %k L% T2

(18 Kowloon East)



A green wall project in Wanchai {58 {F—(E %k (bHS% T2

(The Hennessy)
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(Source: www.greening.gov.hk)




Government demonstration projects B & E H
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For a government building (EMSD Headquarters)

(Source: www.greening.gov.hk)




An example of indoor green wall in Hong Kong (at a hotel)
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(Source: www.verticalgardenpatrickblanc.com)




An indoor green wall in a hotel £FH /Y —1E = N4 &

(Source: Hotel ICON)



Indoor green wall = N4k Lk




Indoor green wall = N4k Lk
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Green noise barrier \ﬁtéﬁ = fE

(Source: Highway Department HK)




Greenin on slopes 4R
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GEQ Publication No. 1/2011

Technical Guidelines on
Landscape Treatment for Slopes
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(Source: Civil Engineering and Development Department)
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Types and Classification

Types of vertical greening systems:
1. Green facades

Climbing plants, trellis systems, modular trellis panel
system, cable and wire-rope net system

2. Living/Green walls
Modular green wall, vegetated mat wall
Substrate-based or hydroponics

3. Interior green walls

4. Spontaneous living walls




Types and Classification jﬁt

1. Green facades

Climbing plants or cascading ground covers are
supported on specially designed structures

The plants are either grown 1n the ground or in
elevated containers where they are watered and
fertilised

The ‘sucker’ roots system of self-clinging plants
that attaches to the wall can damage the wall
surface




A z/Climbing or Hanging System
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Types and Classification

1.1 Trellis systems

A series of wires or cables 1s attached to structure ,
allowing the climbing plants to grow up the cables
to create a plant screen/wall

These structures can be attached to the building
envelope or can be free standing




7 =/Climbing or Hanging System with Trellis
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Types and Classification jﬁt

1.2 Modular trellis panel system

A rigid, light weight, three-dimensional panel
made from welded steel that supports plants both
on the face grid as well as the panel depth

This system 1s designed to keep the green facade
ott the wall surface so that the plant material
cannot attach to the building a__ s




Types and Classification jﬁt

1.3 Cable and wire-rope net system
It uses either cables and/or wire net

Cables are usually designed for faster growing
climbing plants, whereas wire-rope nets are used
for supporting slower growing plants that need
support at closer intervals

Both systems use high tensile steel cables, anchors
and supplementary equipment




Cable and wire-rope net
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Types and Classification jﬁt

2. Living/Green walls

Constructed from pre-vegetated panels, vertical
modules or planted blankets (vegetated mat wall)
that are fixed to structural framework or to a wall

Made from steel framework, plastic, expanded
polystyrene and synthetic fabric to support a
variety of diversity and density of plant species

Tend to require more maintenance such as
fertiliser and water than green facade systems that
are planted into the ground




An example of living wall (Taipei)
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Taipei

(Source: www.sa-space.com)



Types and Classification

2.1 Modular green wall

Consist of panels that hold growing media to
support the plant material -
Usually pre-grown, providing an instant effect’ |l
after installation | j

using gravity to move the water through the
growing media; similarly nutrient and fertilising 1s
carried out through this method




1. fE#EC/Modular Panel System
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Types and Classification jﬁt

2.2 Vegetated mat wall

This system, pioneered by Patrick Blanc, 1s
composed of two layers of synthetic fabric with
pockets filled with the plants and growing media

The fabric walls are supported on a framework
and backed by a waterproof membrane against the
building wall

Nutrients and water are delivered through an
irrigation system at the top of the wall




A living wall in a museum (Paris)
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(Source: www.verticalgardenpatrickblanc.com)



5. 7i£S7/Bag or Felt System
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Types and Classification jﬁt

3. Interior green walls

Interior living walls can be constructed from any
of the previous systems

Designed for interior purposes, called the
Biofiltration system (Bio-wall)

With indirect access to light and ventilation

Biophilic qualities that contribute to better health
and air quality




Indoor green wall = N4k Lk

(International Commerce Centre B{[ZE 5, H10))
(Photos taken by Dr Sam C M Hui)

(International Finance Centre [5{][2 <Gl H0))




Indoor green wall 1n a subway station (Taipei)

(Source: Mr. Eddie Tse)



Types and Classification

4. Spontaneous living walls

These are living walls that occur 1n the urban area
where seeds germinate wherever they can and start
growing, usually 1n hostile environments

These plants are often garden escapees or weeds
that create a new urban habitat or environment to
support greater biodiversity in the cities




Possible Benefits —

Benefits of greenery in urban areas

Air temperature control

Air pollution Video: The Benefits of
Living Green Walls (4:23)
http://www.youtube.com/w

P—
Stormwater management atch?v=K7FQd7DXdWc¢

Biodiversity & habitat protection

Green roofs & vertical greening

Building integrated vegetation ~

Green infrastructure \
Urban cityscape




Possible Benefits

Public benefits
Mitigate urban heat 1sland (UHI)
Regulate microclimate & temperature

Improve exterior air quality
Urban aesthetic improvements
Provide ecological habitats
Increase biodiversity

Positive effects on hydrology

Possible urban food production




—

@ntﬁmmn heat

L

(Source: University of Adelaide)

Urban canyon with living wall
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Rainwater harvesting and storage

vertical modular water tank system
Rain ¢( i Ssmportlng structure

iving wall system
suitable for vegetable planting

Roof
II stormwater

Space saving
. modular
ater 1o
living wall water tank
system
Paving
— o |
Road |_
I o |

Eﬂﬂi Water stored in paving

Service zone

(Source: University of Adelaide)




(Source: www.lifeisagarden.com.au)




Possible Benefits

Private benefits

Aesthetic effects & visual impact
Marketing & green image
Improved thermal insulation & energy efficiency
Reduce cooling energy

Protect against solar radiation & rain _
Improved indoor air quality

Sound absorption & noise reduction -\
Credit points for green building assessment = | [ ™
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Energy balance for a green wall kS gE =

-
/ 100% radiation

5-30% reflection

) 20-40% evapotranspiration

10-50% heat

(Source: Ottelé, M., 2011. The Green Building Envelope: Vertical Greening, PhD Thesis, Technical University of Delft, The Netherlands.)




Key Considerations

Design factors:
Orientation
Structural support and safety
Selection of plants and system
Irrigation and moisture 1ssues
Damage to wall and deterioration
Maintenance requirements

Building design integration




Glazing issues

Light penetration
Reflectivity - heat
- various wavelengths

(Source: University of Adelaide)
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Key Considerations

Implications
Increased capital & maintenance costs
Consideration for routine maintenance
Habitat for insects
Orientation & exposure

Environmentalists’ comments

Criticised vertical greening systems for excessive
use of water, energy and chemicals for fertilisation

They can also be difficult to maintain




Key Considerations

Factors for successtul green facades:

Attachment to building envelope

How the system will be secured to the building or
freestanding structure

Calculation of structural loads

Plant selection for wind and light exposure,
hardiness zones, and amenity context

Realistic expectations related to plant aesthetics
and growth — some systems require 3 to 5 years




Key Considerations

Factors for successful green facades: (cont’d)

Plant maintenance and/or long term maintenance
plan to secure the health of these living systems

Appropriate plant selection for the geographic
region, correct plant spacing for desired coverage,
and release from the temporary support structure
used by the nursery




Key Considerations

Factors for flourishing living walls:

Irrigation (establish appropriate levels of watering
and appropriate levels of nutrients)

Plants correctly specified for hardiness zone and
geographic location

Consider the microclimates that may have
different impacts on one part of a living wall
relative to another (e.g. varying light, heat,
humidity conditions)




Key Considerations

Factors for flourishing living walls: (cont’d)

Growing medium must be designed to sustain
chosen plants and to provide the correct nutritional
needs

Indoor applications need to determine correct light
for plant survival

Check with manufacturers who may have
registered or specially trained installers that will
be able to complete the project successtully




THANK YOU Z535 !!

(More information: www.hku.hk/bse/greenroot/)




