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X E 22| AtHX|Y g2 AE
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37| s U

A2 2: SHASH A S 95t ABA 24 @ Ale) WS

— 1
KREA): AT 2 = 7 (b + A%y + A+ + AY,),

ol n2 AZHE AAA Y wiz] A H5E, AciolA Acs JE 1(Acy), JE n(Acy) 7H]9] AZ2H
AAR Y g 2] A 75, At EA] U DA AFAX]Y HA-ES YeEPHHDeslauriers et al. 2018).

thEHH

A

371 ol 5719 wA7E EARIT. WA 2 7] F9o] 50me] SSAHE AAst] A= 100m
O]‘Hoﬂ U= WAE ettt SSANE 42 A5, F A Alel9] AZl= 100m m|wko] = 7Y

=] o}f mjx]ete AAEA] 2 H2|(12h)E Ai(EE Ac B4 = 12ha)ole} it} & Ade] =
A= A2 AZEo] Ut °]% H2S Aokl oid si2] TS Aca(FA = 10ha + 5ha = 15ha)2t
S}, sldke] T Hi A= AEls] 100m GolA Qoun® AZAE A0 & 7136HA] &l 247} Acs(FA = 7ha),
Aci(HA = 17ha)g} T}, Avar Act, Acz, Acs, Acs®] &, Z Aww = 12ha + 15ha + 7ha + 17ha = 51ha7}
Het. oA A3 29 f-8 AW A7) ghS th3 o] AL 4= Qltt.

AH®2 =

(A% + A%, + A% + AL,)
Atotal

707
= ﬂ(12X12 ha? + 15x15 ha? + 7x7 ha® 4+ 17x17 ha?) = —ha = 13.86 ha.

A3 AT JHE JHE o2 =8-S Z3%ttE Deslauriers et al. (2018), Jaeger (2000), Jaeger,
Bertiller & Schwick (2007), Jaeger et al. (2008), Spanowicz & Jaeger (2019).

A F AF=0] o]#&o] 9= AL 23l oA ErKo]H|Y: jochen.jaeger@concordia.ca, A3} (+1) 514~
848-2424 WAl 5481)°A Zfot== 2t

ZAMSCHAYO| 2t HIIEEX| S (EA S SCIEER] ) QA



K
oF
Bl

63

r
*



7 ohpe 38 25y
A Aol E 2} Flo]oj7t
B3 gk

N

1. ArcGISE AH&sto] 2Z(locale) W -9 tigsict.
2. AM 449 ZUHF 400me] FEA S A3t
3. 7Ft Z8]Z(polygon)2] LH7F AFAHof| o= 42, 547} 400m ool U= 7= 7HFESiY

4. AR 1329 ZHEAGS =A AA 71 & Y] 3L 227 E 400m oJio]l AFshes 7 o] Hle =
Aottt

5. A7) 284 39 23482 50.0%C1tH47H 5 277 S92 2R E 400m °fuioll ).

SASECMo] Bt MIHEEX| S (EAMECHLYX|S) SHiA



— SPI0IA 400m O|LHO|| AZFSH= 74+

OH

0|l 400m 8ol HF=Sh= 7H7

— 22lOZ 0|0{K|= Z=Q T2 W2 &= 400m ZA|

e

47) 1L 1749] Fo] ZATHE A9 FE ekl Sl

. ArcGISOIA A Wf =23t 52 v g3t

SHOE o|ofA] = F8 =2 E W 400m 712 BAE A/t A Ul e Ee 7= S-olA
TE A 400m ool AAsHA Hot.

A FE 13b2] HFAHS ZAl AA 7 4= diF] 39225 H =X A 400m ool AFshe 7
529 Hl& & A4ttt

871 A9oA T F282 50.0%C1tH4A7HE 5 277 U2 RE TR AP 400m ©]Hol

92,

4
Ju
-



AR 2L
&K

221 olmate] MR A: J|5 28t AHAES YHHEOR Kiod KK 7|SSHEE MAIE XS et
OIE XHALS R AR JISSHES AAEIURIE KISI0IAE SHOHE 4 Bl MZS MA|S TBict,

—Ogden et al. (2019)

66 TAYSCIANO| 23 MILEEX| S (TAYSCIA AR S A



YIHEE 23]

=X|2f gl O R2{Z] HA|=

Efof xpoiE s 2 L S1E MX|Cf EE|Z271T S22 (dipterocarp forest) 2| ZZF AFEL.
S2I0] FAHX|HOZLHE] 2kEX|C Het2 8l 11 QICL. © National Parks Board

=

=TT

E27/9] ME 02 © Gonzalo Padilla Aguilar

67



68

I

H

I

o2

i
re

al

Browder, G., Ozment, S., Bescos, I. R, Gartner, T. & Lange, G-M. (2019). Integrating Green and Gray: Creating
Next Generation Infrastructure. Washington, DC: World Bank and World Resources Institute.

Brown, C,, King, S., Ling, M., Bowles-Newark, N., Ingwall-King, L., Wilson, L., Pietil4, K., Regan, E., & Vause, J.
(2016). Natural Capital Assessments at the National and Sub-national Level. Cambridge, UK:UNEP-WCMC.

Chan, L., Hillel, O., Elmgqyvist, T., Werner, P., Holman, N., Mader, A., & Calcaterra, E. (2014) User’s Manual on the
Singapore Index on Cities’ Biodiversity (also known as the City Biodiversity Index). Singapore: National Parks
Board, Singapore.

Clarkson, B. & Kirby, C. (2016) Ecological restoration in urban environments in New Zealand. 10.1111/emr.12229.

Danielsen, E, Burgess, N.D., Jensen, PM., & Pirhofer-Walzl, K. (2010) Environmental monitoring: the scale and
speed of implementation caries according to the degree of peoples involvement. Journal of Applied Ecology 47
(6): 1166-1168. DOI: 10.1111/j.1365-2664.2010.01874.x

Dennis, M. & James P. (2016) User participation in urban green commons: Exploring the links between access,
voluntarism, biodiversity and well being. Urban Forestry ¢ Urban Greening 15:22-31.

Deslauriers, M.R., Asgary, A., Nazarnia, N., Jaeger, ].A.G. (2018): Implementing the connectivity of natural
areas in cities as an indicator in the City Biodiversity Index (CBI). Ecological Indicators 94: 99-115. 10.1016/j.
ecolind.2017.09.037.

Ebrahimian, A., Wilson, B.N. & Gulliver, ].S. (2016a) Effective impervious area for runoff in urban watersheds.
Hydrological Processes 30 (20): 3717 — 3729 10.1002/hyp. 10839. 10.1002/hyp.10839

Ebrahimian, A., Wilson, B.N., & Gulliver, J.S. (2016b) Improved methods to estimate the effective impervi-
ous areas in urban catchments using rainfall-runoft data. Journal of Hydrology 536:109-118. 10.1016/j.
hydrol.2016.02.023

Elliot, S., Blakesley, D. & Hardwick, K. (2013) Restoring Tropical Forests: A Practical Guide. Royal Botanic Gardens,
Kew: Kew Publishing.

Fletcher, T.D., Andrieu, H. & Hamel, P. (2013) Understanding, Management and Modelling of Urban Hydrology
and Its Consequences for Receiving Waters: A State of the Art. Advances in Water Resources 51:261 — 279.
10.1016/j.advwatres.2012.09.001.

Gunderson, L. (2000). Ecological Resilience-In Theory and Application. Annual Review of Ecology and
Systematics 31:425-439. 10.1146/annurev.ecolsys.31.1.425.

Hwang, J., Rhee, D.S., Seo, Y. (2017) Implication of Directly Connected Impervious Areas to the Mitigation of
Peak Flows in Urban Catchments. Water 9(9): 969. 10.3390/w9090696

IPBES (2019): Summary for policymakers of the global assessment report on biodiversity and ecosystem
services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. S. Diaz,
J. Settele, E. S. Brondizio E.S., H. T. Ngo, M. Gueze, J. Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H.
M. Butchart, K. M. A. Chan, L. A. Garibaldji, K. Ichii, J. Liu, S. M. Subramanian, G. E. Midgley, P. Miloslavich,
Z. Molndr, D. Obura, A. Pfaff, S. Polasky, A. Purvis, ]. Razzaque, B. Reyers, R. Roy Chowdhury, Y. J. Shin, L. J.
Visseren-Hamakers, K. J. Willis, and C. N. Zayas (eds.). IPBES secretariat, Bonn, Germany. 56 pages. 10.5281/
zeno0do.3553579

Jaeger, J. A. G. (2000): Landscape division, splitting index, and effective mesh size: new measures of landscape
fragmentation. Landscape Ecology, 15 (2): 115-130.

SASECMo] Bt MIHEEX| S (EAMECHLYX|S) SHiA



Jaeger, J., Bertiller, R. & Schwick, C. (2007) Degree of landscape fragmentation in Switzerland: Quantitative anal-
ysis 1885-2002 and implications for traffic planning and regional planning. Condensed version. Swiss Federal
Statistical Office, Neuchatel, 36 pp. Also available in French and German. www.bfs.admin.ch/bfs/portal/en/
index/themen/02/22/publ.html?publicationID=2992

Jaeger, J. A. G., Bertiller, R., Schwick, C., Miiller, K., Steinmeier, C., Ewald, K. C. & Ghazoul, J. (2008):
Implementing landscape fragmentation as an indicator in the Swiss Monitoring System of Sustainable
Development (MONET). Journal of Environmental Management, 88 (4):737-751.

King, R.S., Baker, M.E., Kazyak, P.F. & Weller, D.E. (2011) How Novel Is Too Novel ? Stream Community
Thresholds at Exceptionally Low Levels of Catchment Urbanization. Ecological Applications 21 (5): 1659-78.
10.1890/10-1357.1.

Lin, B. B, Philpott, S. M, Jha, S., & Liere, H. (2017) Urban Agriculture as a Productive Green Infrastructure for
Environmental and Social Well-Being. In: P.Y. Tan & C.Y. Jim (eds.), Greening Cities: Forms and Functions,
Advances in 21st Century Human Settlements. Singapore: Springer Nature. 10.1007/978-981-10-4113-6_8.

Ogden, M., Wilson, S.J. & Cairns, S. (2019) What are Municipal Natural Assets: Defining and Scoping Municipal
Natural Assets. Municipal Natural Assets Initiative.

Secretariat of the Convention on Biological Diversity (2012) Cities and Biodiversity Outlook. Montreal:
Secretariat of the Convention on Biological Diversity.

Spanowicz, A.G. & Jaeger, J.A.G. (2019) Measuring landscape connectivity: On the importance of within-patch
connectivity. Landscape Ecology 34 (10): 2261-2278. 10.1007/s10980-019-00881-0.

Taylor, P.D,, Fahrig, L., Henein, K. & Merriam, G. (1993) Connectivity is a vital element of landscape structure.
Oikos 68 (3):571-573.

Thompson, 1., Mackey, B., McNulty, S. & Mosseler, A. (2009). Forest Resilience, Biodiversity, and Climate
Change. A synthesis of the biodiversity/resilience/stability relationship in forest ecosystems. Secretariat of the
Convention on Biological Diversity, Montreal. Technical Series no. 43, 67 pages.

United Nations, Department of Economics and Social Affairs, Population Division (2019). World Urbanisation
Prospects: The 2018 Revision. (ST/ESA/SER.A/420). New York: United Nations.

Walsh, J.C,, Fletcher, T.D. & Ladson, A.R. (2005) Stream Restoration in Urban Catchments through Redesigning
Stormwater Systems: Looking to the Catchment to Save the Stream. Journal of the North American
Benthological Society 24 (3): 690-705.

Ziter,C.D., Pedersen, E.R., Kucharik, C.J. & Turner, M.G. (2019) Scale-dependent interactions between tree
canopy cover and impervious surfaces reduce daytime urban heat during summer. Proceedings of the National
Academy of Sciences of the United States of America 116 (15): 7575-7580.

4
Ju
T

69



70

0| 2HE|E HiZ2HOPF 221 XFAIS 31%10] HIA-2HE7|2 Z2(Bishan-Ang Mo Kio Park)S Z}2X|20H 21 gir}.
JIE0E B2 E JlsEte AR 222 (Kallang River) 0] S2I5/HA] Bt~ MEIAZF S& =0 HM= ItE X 2+
213}, 07}, 1], YECIHY B & Cfot YEAME|AE XFofa QICt. B2 0[S0 X= 0] Z0= +E, TF 100K4Z,
EIXf2|of MEIAE] A0HZ, LIH[SF LIS 500 Z, XY SHHAIZ 1004F S0[ A{AJ5111 QIC} © National Parks Board

FHLIC} O/ =B1E (Edmonton) Sl 270/2f21. @ City of Edmonton

SAMECILAO B8 ATHEER| S (SAMECIHARIS) OHiAN









232 BEAME NROIBHY

Convention on

environment Biological Diversity
programme

NATIONAL
PARKS

LET'S MAKE SINGAPORE
OUR CITY IN NATURE




