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Cities, Biodiversity & Sustainability
I e

o Bilodiversity exists in cities and contributes to quality of life
and cities’ sustainability "

-
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o Links between urbanisation, biodiversity,
ecosystem services and economic, social

and environmental sustainability

Cities and
0 10 Key Messages (examples): Biodiversity

Outlook

Action and Policy a2z

— Rich biodiversity can exist in cities

- Enhance human health, well-being,
food and nutrition security
' Local capa;cities for global agendas

- Contribute to climate change o BT e ) -
mitigation and adaptations e e
- Integration in urban policy and

&
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planning
- Take the lead in sustainable O | AN
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development e



The Singapore Index on Cities’
Biodiversity (S1) 1s a CBD-led
collaboration with the Global
Partnership on Local and Sub-

National Action for Biodiversity.

www.cbd.int/authorities
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What is the Singapore Index?

o Tool to help city governments evaluate/monitor their
biodiversity conservation efforts.

o Objectives:

— To assist national governments and local authorities in
benchmarking their biodiversity conservation efforts in
the urban context.

— Evaluate progress in reducing the rate of biodiversity loss
In urban ecosystems.

o Key Features: |
— Self-assessment tool
— Easy to apply A
— Scientifically credible 3""}?“
— Objective and fair
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Development of the Singapore Index
-f$<«.
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Proposed by Singapore in 2008 at the High-Level Segment
of the ninth meeting of Conference of the Parties (COP) to
the Convention on Biological Diversity (CBD).

Collaborated with the CBD and the Global Partnership on
Local and Subnational Action for Biodiversity

—Three experts workshops: 2
Feb 2009, July 2010, Oct 2011 ST S

Endorsed in October 2010 at
the tenth meeting of the COP
to the CBD.

Held 2 ASEAN workshops to o
promote application. s
—April 2010 and June 2014 e
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Framework

Curitiba

o Part I: Profile of the City [

— Location and size

— Physical features of the city
— Demographics (total population, density)

— Economic parameters (GDP, GNP, key economic activities)

— Biodiversity features (ecosystems, species)

— Administration of biodiversity
(management authorities, laws, rules)

— Links to relevant websites

Nagoya
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Framework

o Part 1l: Indicators of the Singapore Index

— Native Biodiversity in the City

BERGRIVIER

MUNICIPALITY

— Ecosystem Services provided by Biodiversity

LOCAL BIODIVERSITY STRATEGIES AND
ACTION PLAN

MAY 201

— Governance and Management of Biodiversity
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SINGAPORE



Indicators
B e

Singapore Index
on Cities’ Biodiversity

ECOSYSTEM SERVICES GOVERNANCE AND
NATIVE BIODIVERSITY PROVIDED BY MANAGEMENT OF
IN THE CITY BIODIVERSITY BIODIVERSITY IN
IN THE CITY THE CITY
10 INDICATORS 4 INDICATORS 9 INDICATORS

NATIONAL l
PARKS

BOARD
SINGAPORE



Indicators: Native Biodiversity

m INDICATORS

O 00 N O U Ao W N

Proportion of Natural Areas in the City
Connectivity Measures or Ecological Networks to Counter Fragmentation
Native Biodiversity in Built-up Areas

Change in Number of Vascular Plant Species
Change in Number of Bird Species

Change in Number of Butterfly Species

Change in Number of Species (taxonomic group selected by city)
Change in Number of Species (taxonomic group selected by city)

Proportion of Protected Natural Areas

Proportion of Invasive Alien Species
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Indicators: Ecosystem Services

I R
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Regulation of Quantity of Water
12 Climate Regulation: Carbon Storage and Cooling Effect of Vegetation
13 Recreation and Education: Area of Parks with Natural Areas

14 Recreation and Education: Number of Formal Education Visits Per Child Below 16

Berries and

Game anlmals mushrooms

ey 2T
o - Clean waler
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Wood for
raw material

©Bedok North Secendary School
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Indicators: Governance & Management

-5
m INDICATORS 2

Budget Allocated to Biodiversity

16 Number of Biodiversity Projects Implemented by the City Annually
17 Existence of Local Biodiversity Strategy and Action Plan
18 Institutional Capacity: Number of Biodiversity-related Functions

19 Institutional Capacity: Number of City or Local Government Agencies Involved in
Inter-agency Cooperation Pertaining to Biodiversity Matters

20 Participation and Partnership: Existence of Formal or Informal Public Consultation
Process

21 Participation and Partnership: Number of Agencies/ Private Companies/ NGOs/
Academic Institutions/ International Organisations with which the City is in
Partnership in Biodiversity Activities, Projects and Programmes

22 Education and Awareness: Is Biodiversity or Nature Awareness Included in the

School Curriculum
23 Education and Awareness: Number of Outreach or Public Awareness Events s |
Held in the City per Year Ko
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User’s Manual on Singapore Index
-—

INDICATORS

VARIABLES

SCORE

Native Biodiversity

INDICATOR 1: PROPORTION OF NATURAL AREAS IN THE CITY

RATIONALE FOR SELECTION OF INDICATOR

HOW TO CALCULATE INDICATOR

Natural ecosystems harbour more species than disturbed or man-
made landscapes, hence, the higher the percentage of natural
areas compared to that of the total city area gives an indication of

(Total area of natural, restored and naturalised
areas) = (Total area of city) x 100%

BASIS OF SCORING

the amount of biodiversity there. However, a city by definition has
a high propaortion of modified land area and this is factored into the

WHERE TO GET DATA FOR CALCULATIONS

SCOrng.

Taking into account the inherent differences in the richness in
biodiversity of tropical versus temperate regions, new versus
mature cities, large versus small cities, developing versus
developed countries, it was agreed at the Third Expert Warkshop
on the Development of the City Biodiversity Index that the waorking
definition of “natural areas” is as follows:

Matural areas comprise predominantly native species and
natural ecosystems, which are not, or no longer, or only
slightly influenced by human actions, except where such
actions are intended to conserve, enhance or restore native
biodiversity.

Matural ecosystems are defined as all areas that are natural and
not highly disturbed or completely man-made landscapes. Some
examples of natural ecosystems are forests, mangroves,
freshwater swamps, natural grasslands, streams, lakes, etc.
Parks, golf courses, roadside plantings are not considered as
natural. However, natural ecosystems within parks where native
species are dominant can be included in the computation.

The definition also takes into consideration “restored ecosystems”
and “naturalised areas” in order to recognise efforts made by cities
to increase the natural areas of their city. Restoration helps

Possible sources of data on natural areas
include government agencies in charge of
biodiversity, city municipalities, urban planning
agencies, biodiversity centres, nature groups,
universities, publications, etc. Google maps and
satellite images can also provide relevant
information for calculating this indicator.

Based on the assumption
that, by definition, a city
comprises mainly man-
made landscapes, the
maximum score will be
accorded to cities with
natural areas occupying
more than 20% of the total
city area.

0 points: < 1.0%

1 point 1.0% —6.9%

2 points: 7.0% — 13.9%
3 points: 14.0% — 20.0%
4 points: > 20.0%

increase natural areas in the city and cities are encouraged to NAT!ggl;,é.s
restore their impacted ecosystems. NATIONAL
BOARD
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Current Application

o As of October 2015, 25 cities have applied the SI.
o User’s Manual translated into French, Chinese, and Thal.

o Draft translations by partners available in German,
Portuguese, Japanese and Viethamese.

Cities that have
' applied Si
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' Cities that have Cities where Sl Q Cities that are

applied SI was applied by in the process
academics of applying SlI
_
Belgium Brussels
Brazil S aE Germany Frankfurt China Hong Kong
Canada Edmonton LEIEELT Tokyo Ecuador Cugnca
CarmEcl Montreal Japan Yokohama Frar_lce Paris
e o il Germany Ne_ubrandenburg India Thar_le
i Helsinki Japan Chiba New Wellington
Germany Heidelberg =ehen UL Zealand _
EraiErElE La Antigua Guatemala Japan H|rosh|m§ Phll_lpplnes lloilo
India Hyderabad Japan Kfawasakl Spain Ourense
India Mira-Bhayandar Japan Kitakyusyu SV\_/eden Stockholm
Indonesia Bandung/West Java LEfREL Kobe Taiwan Kaoshiung
Japan Kyoto
Japan Nagoya
New Zealand Auckland/Waitakere JEREl Osaka
New Zealand Hamilton Japan Sappo!‘o
Portugal Lisbon Japan Sendai
Portugal Porto
Singapore Singapore
South Africa Durban
Spain Vitoria-Gasteiz
Thailand Bangkok
Thailand Chiang Mai
Thailand Krabi
Thailand Phuket £
UK Edinburgh N g L NATIONALY
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The ofty of Edmomton In Albsria, Canada slis at an slevation of 8BEm. It has & temperate ollmats with
average dally tsmparaturss ranging from -11.7°C In Janwary fo 17.6'C In July. The oify sxparisnces.

& 472 8mm wit mosd of this baing rain rather than enow.

CAD 47,000. Key soonomio cesiors Include aduostion, haalih carvioss,
puilio sdminictradion along wih manufasturing and profecclonal

sarviees that support the oll and gas saator.

NATIVE BIODIVERSITY

Edmonion Bes In 3 declducus transiion zone befween
fhe northem boreal foresl and southem

Anout 10% of s [and base |6 made up of areas,
Including much of the horth Saskatchewan River Valey
and ranine sysiems hat divide the oy, wellands and
forests. Edmorton®s nebwork reskdes wishin a

and fans), and mver E Kerth
3, nesriparan e

EYEiEM
River). Bs native specles count Incudes
467 vascular piamts, 173 birds, 65 butterlles, 27
freshmater fishes and 47 mammals.

The Way We Green

In 2012, Edmontan Coundl The
e e
strategic plan. The impariance of blodversty o
residents’ Wl k5 central to this plan, which s
one of Blx high-evel pians. The high

Edmantanians place on Diodversity s

In The Way We Green's first goal which
stales. "Edmonton 15 Tl OF naiure - @ pisce whare in

The Impiementafion plan for The Way We Green
(appraoved Coundll In Ochober 2012} Includes
amﬂmmrﬁ?ﬁlﬁimlﬂ!mh
monitor  the desired ouicomes of ihe plan

and supporting sirategles. The Singapore Index has

been chosen a6 one of e principal blodversity
CUICOME ME3BUTEs.

GOVERNANCE AND MANAGEMENT OF

BIODIVERSITY

The Office of Blodlversily ccordingies the Chy of Edmonton’s
profeciion of fs nebwork of rver salleys, mvines, welands and
tree-siands. i pariners TRy Branches mamely Lirban Flanning and

Upon subdhvision, landowners must provide to Bhe Chy BMunicipal
Reserse (MR, land =qual to 10% of the tofal developabie land
area to be used a3 public park, public recreation ares, schools or

protection
oommunty stewardship of notusl arsss through s Masier
Mahralist Programme.

Edmemton’s  biodiversity-neisted =Sorts Include dedicating reserie
lands fio pmobect habfials fom dessliopment, management
‘approaches sspporiing the nalumal funciion of the landscape, and
land purchase and donafion programmes {0 the Edmonion and
Ares Land Trust (EALT)) that hep secure unprobecfed natursl
aress. An important biodhersky probaction ool ks e designation
of the Ensironmental and Municipal Resenss

aress.
1. Matural areas and construcied wellands make up 7, 150ha (including Morth Saskabchewan River),
of 102% of tha City's arsa.

b lands wmed for other purposes. For the probecon of
natural sress on the iablelsnds abowe the rver valleys and
ravines, MR can be usesd fo & mesdmuns of 2% of Bhe developabls
land base (L= up o 20% of the avallsbis 0% MF). Emdronmental
Reserse may be Claimed for ste=p siopess and lands subject o
Tiooding.

Edmonton's Maluml Arens Reserve Fund, Welland  Acquisition
Fund and Farkland Purchese Reserve Fund are dedicated o the
purchas= of nalural an=as. The diy s also one of B pariners In fhe
EALT witich | & non-oro charty dedcated bo protecting natural
areas. Conseriafion easements, which & the voluniary dedication
of private [and bo & qualfisd land st agency of organisation such
as e EALT play & crucial roie I the comsesnsation of urban naturl

Tree. However, It Is esiimated

0 native specles I 75
11. These are 48,174.5ha of permeable surfaces, comgrisng 70.3% of fofal ciy area.
12. Edmanton's tree canopy corstitutas 10.5% of total dty area
13. Edmanion provides §.7ha of natural coverage per 1,000 persons.

umm:ﬂW::m SFEGE JFE Cpen o ihe pubilc for

were 2 230 wisis In 2009,

15. Tha budgat for the parks function m akes up 4% of Edmontan stetal annual budget.

Iign with Canack'sMBSAP, Including Integrated urban
proving ecolog ent

gag and Impn : aged
1. Blodiversky-reisied instiubions Includs he Royal Al

2 berta MusEum, John Janzen Mature Cenine, Mutiant
Comservaiony, Valey Zoo, Devonlan Botanic Sanden, Clhy of Edmonéon Rhver Valley! Fonesing

Mative Biodliversity
in the City

Ecosysiem

= Iy

Findings on the Application of the Singapore Index

anrusally.

€dimonton

20, Edmonten's Public rvolvamant Pdll:r[l: -513] Is Implemented wilh svery mialor mew plamn. The Matural
Aneas Advisory Comm e advises on mefiers pertaining to blodiversity and naberal arsas profecton.

d communEy partners {iInciuding the Masisr Naluralst
Edmonion SlokR
2 The Alberts curricslum incisdes sspects of biodiversiy throughout slem emtary and sscondary grades.
23. Edmonion runs or ssbstanially contribuies fo fhe organsabion of approdmaiely 225 oulresch evenis.

Inchude Lirban Planning and
Flarning, Trarsportation Pianning,
Hirh Saskaichewsn Walsrshed

oject and "Laaming tha Languaga,

Govermnenoe and

Management OFf Biodiversity  Setvices

NATIONAL
PARKS

[
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Examples

of City Fact Sheet

The city-state of Singapors les off the southam tip of ihe Malay Peninsula, 137km north of the
squator. Singapore enjoys a tropical, humid, Intsr-monsconal climate Infuenced by the

nodtheast monsoon [Dct-Mar) and the scuthwest monsoon [Apr—Sep] with ismparatunes

GOVERNANCE AND MANAGEMENT OF

ranging from 23°C to 32°C and an annual rainfall of 2,340mm.

wiih a total land area of 714.3km?, Singapore has a population of just ower
5 mullen and a population density of 7,257 persona/om?. It enjoys a GDP of
$GD 326.5 hilllon and per caplta Incoms of S50 63,050 It key seciors
banking and finance, shipping, aviation and ssroepace, chemicals,
petrochemicale and petrolsum refining. drilling squipmant,

constnuction entrepai 3

and frada.

offehore plaiform

N

NATIVE BIODIVERSITY

Desplte having ocne of the highes? population densities in
thie world, 3 stuty conducted showed that Singapare’s
total greenery cover Increased from 35.7% In 1986 0
46.5% In 2007. Hs ecosystems Include primary and
secondary forests, shrubland, grassiand, webands,
£23grass and coral reef. The number of native spedies
for selected groups ane 35 follows: 2,053 wascular
plants, 321 birds, 255 butierles, 255 hard corals and 34
freshaaier fish, Since the eary 19908, pubilc Interesl n
bladiersity and nature conservation has grown. Thers
has been Inoreasing  colaboration  among  the
government, NGCOs and the privale 5ecior.

Sunge Eulon Wedand Reserve, one Of SEngepare's £ MNaure
Bl Boa iMoot s o ragrabory bads

f N J o RS
Tree: bl | sl meniiey & one of il 3 Gpeciss of non-faman
el naed 1D Singape

r
| Hombill Conservation Programme

|

1 Since 200E, the Matlond Parks Eoard | has besn
overseging the recovery programme of e nafve Criental
Fied Hombdll in Singapore In parinership with National

| Uriversity of Singapore, Manyang Techmaksgical UniversEy,

I e Wikdife Ressrves Singapors and Natue Socety

I Singapore.

|L3EI'GE|‘I!|:I'HHTTHI‘!|' In the mid-19" cemury, B was

| presumed bo be naSionally extinct unil 1954 when & bresding

1 pair was found In Pulau Ubin, an offshorns [skaind northeast of
mainland Singapone.

| Key steps of the programme Include habitat protection and
1 b provision of extra nesting sfies. Indviduals have since
I been spotied around the cenfral parts of Singapore, Incuding

e Elngapore Botanic Gardens. Research has also unvellsd
| many Inieresting facts abouwt the hombill, such as fesding
1 paEems and suwvival raies. Breeding Fas oocummed several
bmes on malniand Singapore, and NFarks anticipabes further
spread of these enlgmatic binds.

Findings on the Application of the Singapore Index

BIODIVERSITY

The Mational Parks Soard (NFarks) overssss  the
management of blodiversity and profeciion of Engapore’s
natural habitats within park= and ®our Natume Reserves. In
addiion, WFare mantans 943103 of land compisng 52
Reglonal Farks, 243 Meighbourhood Parks, and more @an
150kem of Park Conmeschors as well as roadside rees. MPamks

12. Singapare has 31.9% Wee canopy cover.

receives (ks mandate from the Mational Parks Board Act 2005
and the Farks and Trees Ad 2005, Fauna I other paris of
Zingapore are protected by the 'Wid Animals and Birds Act
1965 under the Agri-Food and Wsennary Autharty. The tan
agencies work ciossly o Ccoordinaie management  and
enfeement e oms.

11. The total permeatle area in Singapore ks £3.2%.

13. Singapore provides 0.75ha of park space per 1,000 persons.
14. In 2010, 5l recordied 566 educational visits Dy chiidnen under 16 to amnd
ngagore by parks

Mature
15.:“mmmspui G0 227 millon or 0.6% of ks budget on blodiversity-relaled

Mational Parks Boand, Lirban

21. Singapore has 66
private companies,

lﬂl‘lﬁﬂr—rﬂﬂm

bindiversity-related functions:
RaiMes Museum of Blodiversiy, Singapore Zoo, Singapore Botanic Gamens,
Singapore Herbaium, Jurong Bird Park and Undensaier World Singapore.

19. Singapore has 10 agencies Involved In infer-agency conperation on biodyersity Issues,
Inciuing Redevelopment . Mallonal
Agency, Housing Development Board and PUB [Singapone's naional water agency).

ﬂmlﬂgw

Mational Blodiversity

Envinonment

Of Biodiversity

Governance and Management

Saveenlicaan

a4 — Gechal Farmeraaip on Lacal and
Tkgizi Qhversty

B Subeusional Acton for Baghny
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ADMINISTRATION

BIODIVERSITY
Natural environments
Cultural environments

Special features of nature in the
city

Benefits of nature

Nawre database

ENVIRONMENTAL PROTECTION
DEPARTMENT

Viikinkaar 2a

00790 Helsinki

P.0. Box 500, 00099 City of Helsinkd
09 310 1635

Read more

PUBLIC WORKS DEPARTMENT,
HELSINKI

Masarmikatu 21

00130 Helsinka

P.0. Box 1500, 00039 City of Helsinki
Read more

SOCIAL SERVICES
AND HEALTH CARE

TRANSPORT EDUCATION LEISURE

HOUSING AND ENVIRONMENT » NATURE AND GREEN AREAS » BIODIVERSITY

City Biodiversity Index

The City Biodiversity Index, also known as the Singapore Index, is
an index that measures the biodiversity of wban nature. Developed
as a result of intermational cooperation. the purpose of the index is
to offer tools for the protection of urban biodiversity. It is meant to
serve as a tool with which cities can evaluate the development of
their native biodiversity. The development work is coordinated from
Singapaore.

The CBI is composed of 23 indicators. which are divided into three
Core Components: native biodiversity, ecosystem services and
governance. Each indicator is scored on a range of 0-4. This was
the first time that the indicators were scored in Helsinki. In the
future, the index is meant to be calculated every four years.

The scoring only took inte account those indicators for which a
score could be calculated. Helsinki achieved a total score of 58/96.
The indicators on native biodiversity yielded a score of 17/44. The
score for ecosystem services was 11/16. while governance eamed a
score of 30/36.

Based on the index, the state of biodiversity management in
Helsinki is good. The city has retained much of its native
biodiversity. and has plenty of recreational areas relative to the
population. The city also has a moderate amount of permeable
surfaces. The number of ecologically damaging invasive alien
species is low.

However, only a small number of Helsinki's many natural areas are
protected, and the city's network of natural areas is disconnected.
Furthermore, there is only little monitoring data available for the
indicators on native species, and some of the data is out of date.

An Example: Helsinki, Finland

HOUSING AND
ENVIRONMENT

THE ORIGINAL NATURE
Mature areas
Ecological networks
Birds in urban areas
Plants

Butterflies

Saproxylics
Protected nature argas

Alien species

ECOSYSTEM SERVICES
Impermeable surfaces
Canopy cover
Recrearion areas

Fieldrrips

ADMINISTRATION

Biodiversity budget
Biodiversity projects
Politics, rules, regulations
Institutional capacity

Interdepartmental co-
operation




An Example: Helsinki, Finland

Indicator 1: Nature areas

Figure: Helsinld's nature areas. The urban core stands out clearly as an area where thers ars only few namre areas. On the other
hand, the aress of Sipeo that were annexed to Helsinki in 2009, the largest protected areas and Ceatral Park stand out as broad and
quite contiguous nanme areas. The sputhernmost islands lie outside the range of thiz Sgare. (Figure: Milja Heikkinen, Map & Real

Estate Diepartment, Helsinki 2015)

Stams:

The MNature Areas database. comprising natural and slightly disturbed areas, as well as areas m which
anthropogenic activities are aimed at the conservation and enhancement of biodiversity. The database 15
based on previous databases and the examination of aerial phorogm]:ﬂ:lsl. The indicator value was calculated
by comparing the area of natwre areas with the swface area of the city. The calcnlation was performed both
inclnding and exclnding the area of the sea. The area of the sea in the city of Helsinkd 1s considerably large,
at over 500 kn'. Because sea areas can e considered as being 99% natural, the total proportion of nature

L]
LS
e

j..

Indicator 3: Birds of Built-up Areas

H,'\' - w 7
: 27
B Y
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| T\ AN
=4 Jr

Winter transects
Summer transects

MNature Areas (Indicator 1)

Figmre: Transects used for hird surveys. The green spaces are the

same a% those shown for Indicaior 1. The blue lmes represent

winier irarsecis and the red lines represeni sumemer iransects. Bird iransesct surveys have not been conducted i dhe mmer oy, for
instance. This figure has been produced by Mikke Kivikosia and Tang Lindholm for the CEI survey of 2013,

Status:

The value for this indicator is based on a survey
conducted in 2013, There are no annual transect
surveys of the avifauna of the urban area that

e lude both overwintering and breeding species.
The data for this indicator was obtamed from the
winter bird surveys conducted by the Natural
History Museum during the winter 2002-2013 and
mdividual breeding bird surveys conducted during
the 20005, Mot all of the included survey transects
were exclusively within the wrban area.

Score:

0 points; < 19 bird species

I point: 19 - 27 bird species

X points; 28 - 46 hird specics

1 points; 47 - 68 hird species
'H.I'I'_-hird SpeCics

Monitoring:

Figure: Mew gulls in Helsinki city cemere. (ulls have
learmt o exqplon urhan aress for nesting and for
scavenging for food, which has led o conflicis m the
Kauppatcn markes, for instance. | Photographer: Milka
Rokka)



Potential Other Applications

o As a diagnostic, planning and decision-making tool

o As the biodiversity component of broader indices/

frameworks
o Good practices for sustainable development

o Capacity-building in biodiversity conservation for

cities
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Thank you.

For more information, please contact:
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