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Singapore Today -
A Garden City

P

Transforming ... “City in a Garden” CIAG .



Our Garden City

Story



 Avirgin forest- Garden

e 6 Feb 1819
e Founders: Sir Stamford Raffles &

Major-General William Farquhar

Temask, Singr



A hand-coloured lithograph of “A path across the swamp” at Changi, eastern part of the island — by Eduard von Ransonnet 1876



1883 - survey was carried out
and found out that only 7 %
of the island remain forested
Some urban tree planting
programme was initiated

as early as ’ when Mr

the Superltntendent of

SBG
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 We have had a good
beginning.

* \We have
. Visionary champion -
with far-sighted vision - to
grow Singapore into a
“CIy i - Gardent Cl G



L3

Mr Lee:__Kuan Yew . :
- pioneered the Garden Gity. -

“To achieve First World' standards g
in' a Third World region, we set out
P tO transform Singapore Into a
J n city.”
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In the early years of
our garden city ...



In the 60’s, 70’s ...

,l

# ¥ N i, e oo 1 -t:’h‘: e o W '\~ -
o 2 L . - :
.- i N T X Ly
-— il

e | R

Rd"édsidetree'planting ' e

a

Cliff




Angsana tree,
Pterocarpus







Yellow Flame tree, Peltophorum pterocarpum




Eugenal grandis

Syzygium grande
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In the 1980’s ...
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Senegal
Mahogany tree

YEVE!

senegalens
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Golden penda

Xanthostemon chrysanthus



In the 1990’s




In the 1990’s
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Tristania

Tristaniop
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' |llawara Flame tree,

" Brachychiton
acerifolius




Greenery Today












o

Singapore Botanic
Gardens (SBG) -
Inscribed as UNESCO
Heritage Site in 2015
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What have we done right ?

* What defines the greenery of
Singapore today ?”



“* Land provisions for greenery
“* Government & public support
**» Legislation, policies, governance

** People factor - passion, expertise,
professionalism



Land provisions for greenery



Planned Provision for Roadside Planting W§m

Road Code (Planting Verges in RoadReserves)
Road Buffer.(Physical & Green Buffer)

Private Land Road Reserve Private Land

Typical Cross-Section of Major Arterial




Planting in Car Parks




Provisions for




Satellite image

s of
Singapore
- Nyt 2011
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About 10% of Singapore’s total land
area Is currently set aside for parks
and nature reserves, and more than
40% Is covered by greenery



Government & public $Support



Legislation, policies, governance



>

« National Parks & Nature reserves,

 Protection and Conservation of trees &

nlants

 Planting areas, public open spaces &
green verges

 Prevention of dangers — trees
obstructing traffic, imminently
dangerous trees

« Powers of Enforcement




Tree Conservation Area




Heritage Roads

Approved & gazetted in 2005 (5 roads)
» Arcadia Road
 Mount Pleasant Road
 Mandal Road
e Lim Chu Kang Road
e South Buona Vista Road



People factor - passion,
expertise, professionalism



Recruitment of passionate people ....

Follow the same principle :

“Select the right tree for the right place”






What I1s current ?



Tree

Management

blooms

Wikdg
Innovations &




Training Roadmap for Arborists

Within 2nd | Within 3@ | Within

4t year

Year Year

BaSi.C GIS Tl Level 2 | Tree Failure
Chainsaw Profiling

A R
Tree- || remrona | oL
Climbing Y Diseases

Annual Arboriculture Seminar
- Certified Master
u —
CERTIFIED ISA BOARD CERTIFIED
Technology

WSQ/OJT

Courses VTA(TIL1)
EVE

Other Arbor
Courses/

Arbor
Courses

ARBORIST MASTER
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Within 6 Months

Three Days On the Job Training of Visual Tree
Assessment

One Day Introduction to EVE (Greenery Management IT
System)

Conduct 200 Inspections under Supervision

WSQ Training in Landscape Management

Two Day Refresher Course and Introduction to Tree
Risk Training

—Writtenand-Practical-ASsessment

After 1 Year

Arboriculture Training Courses (e.g. Tree Climbing, Tree
Decay Fundamentals, Chainsaw Operation).

After 2/3 Years

Certification as “Certified Arborist” by the International
Society of Arboriculture

After 3/4 Years

Eligible for Certification as a Municipal Arboris
Specialist or the Tree Risk Assessment Qualification
(TRAQ)
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The device can measure
the amount of sound
wood/decay & assist to
determine the trunk/branch
structural integrity




Resistograph PD 500







» Measure time taken for sound
waves to travel thro wood
t1ISSues

» It takes more time for sound to
travel through decayed wood
than sound wood

» Analyzes the relative speeds of
multiple sound waves to produce
a 2D tomogram




3D Sonic Tomogram




Maintainability & sustainability

Urban greenery




e free Inspection
e free pruning

e tree planting/transplanting










STUMP-GRINDER
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- exploring ...a more efficient
way to carry out tree pruning and removal




Venicle Monitoring /Fleet Vlanagernent Sysierm

>> contractor vehicles will be installed

with GPS trackers & video cameras —
enhance productivity: monitoring of
asset/vehicle deployment, real-time
monitoring of work on the ground ....

Real time streaming — GPS tracking

Saving of useful work time

More effective deployment - enhanced productivity



Going Digital ....



innovation & smart technology for tree management

Field based

State of the art devices, GIS, research
GPS, RFID, Drones, EoT,

surveillance cameras, Infra- red
camera, portable weather
station

Computerization — first
generation 1991, /
mechanization — wood
chipper, stump grinder,

TMA

Manual- log
book, paper
records,




Autonomous

drone

Portable
weather station

Sensors on Trees
pruning vehicles

NFC/RFID
™ Tree Tagging

Research
¥ CUGE, NBC
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Compuierisation JJmer‘/

Before 1985 - Manual/paper
records (Tree Dossier System)
e 1985 - CHIS (Cormputerised

Aorticultural Inforrmation
Systern) - for textual data only

e 1999/2000 - PRIME
e 2010 - EVE system
e 2 -EVENl?



http://connect.nparks.gov.sg/web/guest/websites/eve

Geographic Information System

Designed to capture, store, manipulate,
analyze, manage and present geo-spatial
data
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Parks and Greenery Management
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Internally we have , @ dashboard specially created for
NParks staff - to access useful info quickly

Jarks.gov.sg/ maven O-acd = HOME E: MAVEN

=5 s HOME Viewel GeBIZ Enterprise Welcome

e = e
NATIONAL.
PARKS RDEN

Login To Maven
|

What's New ?




MAVEN — Common GIS Platform

Number of layers in MAVEN Database: 750

maven
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Citizen-centric
= TIHFESTRAITS TIMES E-services

SINGAPORE *> Courts & Crime Education Hous

. v

LEARNING GARDENING CONTRIBUTE FARTMER US

TODA

- National Parks Board < g
i - Dadicated and commitied to providing and enhancng

“the greenery of Singapare, making greer spaces aiy

Sintegral part of cur lifestyle T
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What's that tree? New map
tells all

4
fl
B
b
E
&

o2 o
Enhancementsto
Fort Canning Park
Teell s what you would ke 1o :
8a in the erhancements at ; ! ) R
Fort Canning Park!

= New St John's
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Discover an intricate world P

NParks bills its online map as the most extensive tree n of nature waiting for you:

in Asia. It hopes to get users excited about the
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Tree Research ....
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Collaboration with other institutions like
NTU, NUS, SIT, SUTD, Polytechnics,
GovTech, GeoSpace of SLA

- MOUs, studies, research projects




Some examples of projects ...



— Dbaseline data being

built from historical failure cases, on-going cases from
also other government agencies ... database

High
Significance

Bukit Merah
t Bukit Timah
Changi

Queenstown

Sembawang

Tengah
Sengkang
[ Tuas
Significance  Tampines
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" Data based on 28 rainfall stations across the island that have continuous records from
1980 onwards. | To account for the spalial varralton in rainfall over Singapore, moreg sltations
ware used for the trend analysis, but nol all seleclfed stafions have records before 71980,
resulfing in the shorter perrod of available data.)

Fig 2 — Annual rainfall total in Singapore from 1980 to 2016
Data based on climate station)

Rainfall

Change per decade (1980-2016)

Annual number of days with
hourly rainfall totals exceeding + 2.6 days per decade
40 mm (heavy rain)

Annual number of days with
hourly rainfall totals exceeding + 0.9 days per decade

70 mm (very heawvy rain)

* 40mm and 70mm are the 95" and 99" percentile value respectively for the daily maximum
hourly rainfall recorded during the period from 1981 to 2010 (based on 28 rainfall stations
across the island)




>> where additional tree pruning is required

>> Time pruning operation before on-set of
monsoons




20% REDUCTION IN KHAYA TREE HEIGHT IMPROVES
SWAY BEHAVIOR AND REDUCES WIND LOADS

o i +  ohie -
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. Y0 % 0/ o
Pruning 16wer branches does not affect sway

behavior or wind loading




Use of







to design & build a
specialised drone to fly
safely within tree crown to
'Inspect’ branches &
follages




Eye on Tree/Wireless Tilt Sensor

P AN Monitor or
PR movement in and around
tree bases

Y \|[e)"]

- Potential use for
with
conservation value




- honinvasive,
to map out tree
root distribution




- nondestructive sampling & can produce
rapid accurate determinations

- for early diagnosis & detection of wood
decay In high-value standing trees

- Predictive tool for decision making ... to
take down defective trees before they fall




Tree Structural Model

Prediction of possible tree failures under different wind speeds using
real-time inputs of tree parameters

aenTrrnnmnn MOdelllng ........................ JRESITLLID Environmenta| Data  w===reue,

Predicts tree behaviour towards these
external forces

.
-------------------------------------------

Tree Structural Model
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streetscapes
& parks




The cultivation of trees is
the cultivation of
the good.
the beautiful &
the ennobling

B —
~J. Sterfing Morton










Urban landscape Is evolving ....

! =L TTTT T IFTTTT |

I ——— NParks in 2002

e

= conceptualized
+. the Streetscape
=" Greenery

“‘macro guiding
tree planting



5 landscape treatment types  to achieving different
Identity & ambience, based on plant species selection &
planting design pattern.

Urban areas — Roads in a parkland setting

The Tropical Seashore — Roads near the sea

Away from the City — Roads through the open countryside

The Natural Heritage — Roads beside/through the tropical

rainforest

Points of Entry — Dramatic gestures
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Habitat DeFragmentation

NATURE WAYS

Tall emergent sgaclas
Mainly Dipteroca lanted

rE::uln

batwaen existing treas, Attarcts ] /

Insects, which represents a source . ™ e calh, ., Lk
of food for bird species P il

Mid-canopy (Existing) st

Existing trees that forms the
canopy for the naw
planting sachema

.......
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Kheam Hock Nature Way




Illgrove Sec
Ing along Nature Way by Hillg
e Planting

_
— {'?!illm“ t l“illl\s
ERSE oy,

NG SUSPICIgYg
POLICE 9gq




Biodiversity S|ghted

N

Blue-eared kingfisher

erIIow-vented Blue-throatedl
Bulbul bee-eater )

Lemon Emigrant ~ Crimson Dropwing

Blue Pansy (male) Blue Pansy (female)



Challenges to

biodiversity ...
with limited land space
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Kampung Admiralty — Outstanding and Excellence Award
(Community Facility)



Many large cities are greening
up .... Expanding the green

canopy

Global green
cities ...
planting
additional trees
will cool the
city and
iImprove the
health, well-
being and
happiness of
urban dwellers

The order of the 15 cities on the Treepedia are
as follows:

1. Singapore 29.3%

*2. Vancouver 25.9%
3. Sacramento 23.6%
4. Frankfurt 21.5%
*5. Geneva 21.4%

*6. Amsterdam 20.6%
7. Seattle 20.0%

8. Toronto 19.5%

*9. Boston 18.2%

*10. Tel Aviv 17.5%
*11. Turin 16.2%

*12. Los Angeles 15.2%
*13. New York 13.5%
*14. London 12.7%
*15. Paris 8.8%

«Study by MIT Senseable City Lab
—info as of 9 Feb 2017



“If what | say
resonates with you,
It IS merely because
we are both
branches on the

— W. B. Yeats
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Come visit Singapore !

CNN TwinFoun ? e Daily Stephen Olford BBC TwinFountains

" GARDEN
FESTIVAL & I

Plan your visit Festival Highlights SGF 2018 Designers MarketPlace Media Centre About SGF

WELCOME TO

Singapore Garden =N
Festival2018 | e -

Journey into a world of colours 21 Jﬂly-%ust 2018
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Thank you
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