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Evolution of greening over the past 50 years

Ning Initiatives
Research Studies
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Evolution of greening over the past 50 years

Fuk Lol Estate (1963)
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Tai Hang Tung Estate (1968)




Evolution of greening over the past 50 years
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> Evolution of greening over the past 50 years

Fung Shing Court
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There was a greater variety of
external works design.




Evolution of greening over the past 50 years

frer ¥ /¥ Each estate has a unique

o theme and special
Iﬂ’i&;

landscape character.

Ho Ming Court Heng On Estate
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Soft landscape works plays
an important role in the
design of ext. works.

Un Chau Estate (2008) :
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Greening coverage has been
iIncreased to at least 20%.

SMP South Estate (2009)
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Kal Tak Estate
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neighborhood spirit.
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7+ Create a sense of identity and a community with
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2010 onwards

/+ Create a ‘Home in the Park’.
/¥ Design becomes more humanistic.




2010 onwards

High percentage of greenery

.

7+ Sustainable design in terms of
environment and culture,
catering for the needs and
interests of all age groups.
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Current Greening Initiatives

Greening Target

v

In line with Chief Executive’s 2009-10 Paolicy Address, “Increase
the greening ratio of all new public rental housing estates to at least 20%. We
will also provide green roofs in low-rise buildings and provide vertical greening
iIn some pilot projects wherever feasible.”
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the greening coverage ratio has been increased
20%




BEAM Plus

New Buildings

Version 1.1 (2010.04)
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Bullding Environmental Assessment Method

BEAM Plus

(Building Environmental Assessment Method)

1. credit for providing at least 30% of the site

=dit far providing at least 40% of the site
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Current Greening Initiatives

Greening Measures in new PRH Estates

A. Provide more planting at grade and slope areas;
B. Provide green roof;

C. Provide grass-paving system,; and

D. Implement vertical greening

14
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Tree has the highest greening benefits
for direct enjoyment by residents

Sau Mau Ping Estate
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Current Greening Initiatives

LA assess each tree
on construction site
and ensure that all
tree with high
amenity will be
retained or
transplanted.

Upper Ngau Tau Kok

Estate
Transplantation of heritage tree

16




Current Greening Initiatives

Preserved trees at orlglnal position

At-Grade On Slope Total

Existing Trees 83 208 29
Retained Trees 15 114 129
Transplanted Trees 40 2 42

17
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Maximize Tree Preservation Through 2200m? Concrete Grillage

Concrete grillage with existing trees Concrete grlllage completion

Preserved trees 114

~ = 5509 tree retained
Existing trees 208

Concrete grlllage durlng construction

53



Current Greening Initiatives

[J[(" il ’uiruo and design

¥ Studies aim

to evaluate T:h = environmental performance such as
local wind direction, natural ventilation, pollution dispersion
daylight & sun-shading and thermal comfort of the living
environment, in arder to enhance design, arientafion and
o.lsposn:foru of the housing bloclks
¥ Since 2004, over 35 projects have adaopied the studies.

T 40 am
¥

1000 am
— o
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Current Greening Initiatives

Maximize plantings on slope to reinstate the natural habitat &
blend in with the surrounding natural environment
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Current Greening Initiatives

£y During site f:’J.SIbIIITIy stage, ecological consultant is appointed to conduct an
ecological assessment to formulate an ecological master plan for the district;

7+ \With 2 view to providing a long term vision to realize sustainable greenery linking the
ecosystem hetween the development and the surrounding.

Scape of warls includes

= Analysis of the opportunities for enhancement
< Ecological baseline survey of the selected site;
e Formulation of the enhancement plan;

= Inspection during the implementation stage;

= Ecological monitoring; and

e Conclusions and Recommendations

21



Current Greening Initiatives

An Eco-garden by
planting with native
species was
introduced in the Sau
Mau Ping Estate
(Phases 13 & 16) to
enhance the
ecological resources
in the vicinity of Sau
Mau Ping.

The project was

0 i it
30°fill slope completed in Feb

Reformed

i 2010.
]
o
N
il
tE:
Additional native planting for eco balancing
Types of Native Planting Quantities
Species
3 Standard Trees 63
19 Whips 4037 /
11 Shrubs 21,990 g

Full turfié on new slope | ' 22



Current Greening Initiatives

Bio-diversity

Use of those species of
plants that have a
natural affinity for the
local area laid out on
the basis of bio-diversity.
The planting is
supposed to engender
good habitats for
insects, birds and other
kinds of animal life

Machilus sp.

Planting with its seasonal
variations willimpose a
rhythmic experience of
time

Nature’s cyclical
processes find their
expression in the
community and becomes
a vital part of housing
quality

23




Current Greening Initiatives

Findings:-

¥ The difference in records of butterfly between enhancement
areas and control sites was very contrasting;

/¥ Bird species richness in the enhancements areas was 2.7 time
higher than those in the control sites;
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Slope planting

at Sau Mau Ping
South Estate
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Plants attracting butterfly: . -
/f“

Nectar Plants for Buttertlies

Many flowering plants in urban parks provide nectars for
butterflies. However, about half of Hong Kong's butterfly
species, especially Nymphs and Browns, seldom or never

visit flowers for nectar.

Current Greening Initiatives

Pentas

(Pentas lanceolata)
Flowering from March
to November, attracts
Swallowtails, Whites
and Yellows

Wedelia

{ Wedelia trilobata)
Flowering almost
throughout the vear,
attracts Skippers,
Blues, small Whites
and Yellows

Coral Hibiscus
(Hibiscus
schizopetalus)
Flowering from May to

October, attracts large

Swallowtails, Whites
and Yellows

Chinese Ixora
(Ixora chinensis)

Flowering from June to

October, attracts
Swallowtails, Whites
and Yellows

Golden Dewdrops
(Duranta erecta)
Flowering from May to
Mavember, attracts
Skippers, Blues, small
Whites and Yellows

http://www.lcsd.gov.hk/green/butterfly/en/section6.php

Lantana

(Lantana camara)
Flowering almost
throughout the year,
attracts Swallowtails,
Skippers, small Whites
and Yellows and some
Nymphs

25



Current Greening Initiatives

«r
Plants attracting buttert* ‘Larvae:

Food Plants for Butterfl}-' Larvae

Different species of butterfly larvae feed on different plant
species. More butterfly speclies can normally be found at
places with a wide variety of plant species. Since many

plants growing in urban parks are the food plants for Banana Shrub (Michelia figo)
butterfly larvae, these parks become the breeding sites for Fed on by larvae of Graphium agamemnon and
certain species of butterflies. Graphium doson

White Jade Orchid Tree (Michelia alba)
Fed on by larvae of Graphium agamemnon and
Graphium doson

Camphor Tree (Cinnamomum camphora)
Fed on by larvae of Graphium sarpedon and Charaxes
bernardus

|

Dwarf Date Palm (Phoenix roebelenii)
Fed on by larvae of Eflymnias hypermnestra and Suastus
gremius

http://www.lcsd.gov.hk/green/butterfly/en/section5.php

Spider Tree (Crateva unilocularis)
Fed on by larvae of Hebomoia glaucippe

26



Current Greening Initiatives

Greening Measures in new PRH Estates

A. Provide more planting at grade and slope areas;
B. Provide green roof;

C. Provide grass-paving system,; and

D. Implement vertical greening

27



Current Greening Initiatives

No. of Green
Production estates
) . Roof Area
Period with Green (m?)
Roof

2007/08 2 420
2008709 7 3,600
2009710 11 2,400

-

Roof Greening at Yau Tong
Estate Phase 4

Roof greening could ' y S :

effectively reduce the /4 Provide green roofs in low-
surface temperature rise structures with extensive
as compared to hard planting using different

roof surface. It types of vegetation

_relnforpes building /+ 6,000m? green roof installed
insulation and energy since 2007

efficiency and lowers
the overall heat island
effect

Roof Greening at Eastern Harbour
Crossing Estate Phase 5

28
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Current Greening Initiatives

Examples of Green Roof Installation in PRH Estates
Three different types of vegetation used o
Roof greening by grass ...

Choi Ying Estate Tin Ching Estate

31



Al Current Greening Initiatives
Examples of Green Roof Installation in ooming st
PRH Estates

Filter layer

Roof greening by Sedum ... N

Muoisture retention layer

Root barrier

Waterproofing membrane
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238M Roof greening on covered walkway with semi-automatic irrigation
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Upper Ngau Tau Kok Phases 2+

Roof greening by small shrubs
& groundcovers ...




Examples of Green Roof Installation in PRH Estates

Roof greening by sedum & groundcovers ...

. e o

= >

Fu Shan Market
Diamond Hill

34



Current Greening Initiatives

Examples of Green Roof Installation in PRH Estates
Roof greenlng by grass & groundcovers

T I_H--E' -iﬂ-.; mi

ﬁw i da s
.

Lam Tin 7 & 8
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»r Current Greening Initiatives
Design Consideration/ Checklist for RG:

M The level of ilumination affects the choice of
plant.
For successful establishment of Sedum, the
roof areas should have a minimum 4 hours

Liriope spicataGE &)
WAl IEN TS 3
NN R A
WIS U
'.. o ,'_.\,‘

St /7 = - N N NS Roof areas with minimum 4 hours

36



Current Greening Initiatives

Design Consideration /
Checkilist for RG:

M Structural loading

I Waterproofing and root barrier
I Drainage layer
M Irrigation system
M Microclimate

M Growing medium/ substrate

I Maintenance Access



Current Greening Initiatives

Design Consideration/ Checklist for RG:

¢+

¥ Safety- Fall Arrest System il SR

M Future maintenance path
LSRR
- i

. £

-ﬂ-" Wiﬁgﬁm@c : 'clr;umpm“ a7 y uq “J g .
; . | DETAIL - GREEN ROOF SYSTEM OF COVERED WALKWAY — Aecrm .
N THET: W ;

38



Current Greening Initiatives

Design Consideration/
CheckKilist for RG:

VI Plant Selection

oge S RIgel v aRboats Duranta repens ‘variegata’ Duranta repens 'Dwarf golden'



Current Greening Initiatives
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Experience Sharing - Key factors for Success

2 Thoroughly and holistically investigate all site specific aspects of your

green roof project e.g. structural capacity of the roof and waterproofing
system, irrigation system.

¥ Clearly define your goal before getting into the design phase
Not all beneficial properties can be optimized at the same time
Maximizing visual attractiveness/Minimizing maintenance cost;
Creating a natural habitat/ using the roof as an amenity;
Maximizing water retention/ minimizing structural loading

/¥ Consider site and green roof specific factors for plant selection

/¥ Clearly define maintenance goals and procedures

Source: Peter M. Philippi — Selected Green Roof Projects from Germany and the US — Keyfactors for Success

41



Current Greening Initiatives

Greening Measures in new PRH Estates

A. Provide more planting at grade and slope areas;
B. Provide green roof;

C. Provide grass-paving system; and

D. Implement vertical greening

42



Current Greening Initiatives

Grass-paving system
could be installed in




vy Current Greening Initiatives

......or in the driveway
of external carpark.

Tin Ching Estate (2009)




%7 Current Greening Initiatives

Two Type of Construction:
1. Insitu Concrete Grass Paving System (e.g. Grasscrete®)
2. Pre-cast system (plastic or precast concrete)

8 3 TR

i v
b i -

In-situ method Pre-cast method
45



3. Melting out of former

1. Laying of plastic former

4. Ready for soiling & grassing

2. Pouring of concrete

46



Current Greening Initiatives

Design Consideration (EVA):
7+ Loading from fire engine
¥ Lateral force of wheels turning/braking

¥ Provide surface to suit both vehicular and pedestrian traffic
(Uneven surface caused discomfort for pedestrian)

¥ Drain off surface water to prevent skidding
¥+ Durability & maintenance

I G

)

T g
G Y

* PERMANENT

EVA ACCESS
FOR PH. 2 SITE



Current Greening Initiatives

Greening Measures in new PRH Estates

A. Provide more planting at grade and slope areas;
B. Provide green roof;

C. Provide grass-paving system,; and

D. Implement vertical greening

48



Climbers with suckers on blank wall
Chol Ying Estate Kwai Chung Estate Phase 1

49



Current Greening Initiatives

12 months after planting 34 months after planting s



Current Greening Initiatives

Climber to from a translucent
vertical green barrier
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Climbers on Retaining Wall

t...i,_:...

:ﬁ,lr"

Climbers on End Walls of

Domestic Blocks Lam Tin 7

52






Current Greening Initiatives

Vertical Green Panel

/¥ Free-standing

¥+ As visual barriers and noise batrriers,

¥ Small vegetation planted on one side or both sides of the panels
/F Automatic irrigation system incorporated

Interior planting face Exterior planting face

Sau Ming Road Park - visual barrier
54



Current Greening Initiatives

Vertical Green Panel

¥ High capital installation cost for the construction of the green panel;

¥ The green panels require higher regular maintenance .

Sau Mau Ping South Estate — noise barrier



Modular Vertical Green Panel
. vt Characteristics:
- - 7y Green Panels with infill growing
I substrate to be prefabricated
0 off-site
7+ Planted with selected small size
vegetation before delivery to site
4 ¥ Like cladding to vertical surface
e

Automatic irrigation system
incorporated

¥ )
b ._ _J'-

Tung Tau Cottage West

Kwai Chung Estate
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A Current Greening Initiatives

Characteristics:

7+ High capital installation cost
for the construction of
climbing frame and the green

panel, _ X3 e . e
/& The green panel requires high SR R R e

maintenance including
automatic irrigation and plant
replacement;

7+ Three-dimensional planting to
create a life arch-way to
address park entrance.

T LL L

“Ma Han'g Estate

Modular Vertical Green Panel
57



Current Greening Initiatives
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Research Studies
Green Tray System
Greening Hoarding;
Vertical Green Panel Biotechnical Research
High-rise rooftop greening Biotechnical Research;
Recycling of Water

Tree Databank

Use of Renewable Energy

OTMmMUQ® P

59






Research Studies

B. Green Hoarding
/¥ enhance aesthetic value
/¥ Improve air quality
¥ providing dust and noise screening
s+ demountable and reusable,

¥ readapt as permanent green wall




Research Studies

Schematic Section of Modular Green Panel
1. Aluminum tray overall size 500 x 2000mm
2. 50 mm thick growth medium

3. 25 mm thick soil and grass turf (Zoysia
japonica , Ffff&), each weight
around 15 Kg.

4. Built-in automatic irrigation system

B
1

Xxternal
wall

MelG SECien 6 \/(EPR
62
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Research Studies

D. High-rise Rooftop Greening Bio-technical Research

¥ Energy efficient greening -

HA will soon commence a study on roof greening technologies targeting
at high-rise residential blocks. The objective is to assess the effect of plant

species on the thermal and energy performance.

63



Research Studies

EHC 6 and YT 4

will work as reservoirs of & ah T i

Collected

condensate

reclaimed water to irrigate

both extensive and intensive

greening over these sites.

= annual reduction in water
consumption of 9,263m3

= 65% of the total irrigation

amount required per year.

Duty pump

. Tank -

Standby

Reclaimed water
system for YT 4

64



ﬁ_i_l_‘: ,(A,Exp

-b-\&f.; w0m Cf1

PRl Torim. sl £k SaemeliE &S0l gl molausiin

ol i
e e W AL, P R I, PP S SRR B G
O I R o o, D AT B T R o

O R T LN T T T N e v,y P

T il fail a1 N . —

.

* S IR R BT ST ST TS TR R
r— - — i

i el i - SR
e B o - Y A R

AUHINIA

Y

-

’ARDEN ——'_‘ J'
|

nqn

Research Studies

65



Research Studies

; -
Tree'Surveyjin|Public Housing Estates ihasat| Jan 2009 Contract Noy DC20070029
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Promaotion and Community Engagement

/¥ Green Delight and Green Ambassadors
7+ Action Seedling Activities
F Community Gardens
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s+ Fostering sense of belonging and ownership.

¥ Engagement workshops with the adjacent schools. X
+ Growth medium and plants were assembled by students for establishment and
care.

¥+ Established panels relocated to the site office as green roof.
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o Ownership and identity" .
foster participation engage the community
69



Design for Pictorial Image of VGP
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Design for Pictorial Image of VGP Y
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Winners Winners’ artworks planted and installed at the feature walls

and facade of lift tower.
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Yau Lai Estate (EHC Site)
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