T

A\

LA e

i

%

} B

Z=MH

+

TR :

Z YT N

Urban Green Infrastructure:
for Cities of Developing Countries
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Foreword

Developing country cities are mostly in hot
climates and are growing very rapidly. Their future
energy and environmental impacts are a major
concern. Examples worldwide show that cities can
be planned and built in a more sustainable way —
without significantly higher costs.

The green infrastructures of a city are its open
spaces, vegetation, parks, lakes and water
features. They provide fresh air and recreation, but
they can also filter pollutants and are a key to
urban ventilation. If well planned they help to make
a city less polluted, healthier and also cooler,
considerably reducing the city’s energy needs and
costs.

Some of the most effective environmental planning
is simple and inexpensive. In many cases greener,
more comfortable and sustainable cities can be
achieved — given more awareness and knowledge
about solutions that already exist. One hears often
that sustainable solutions are either too expensive,
or difficult for city authorities to enforce. We prefer
realistic approaches and policies which do not
needlessly hinder developers or require heavily
restrictive planning.
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‘Green Infrastructure’ is a neglected part of
cities of developing countries, where the
focus is often on rapid urban growth, urban
expansion and extensive development.
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MiZE/ Executive Summary
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Green infrastructure is the physical environment within and between our villages,
towns and cities. It is the network of green (and blue) elements in and around
urban areas, enhancing and maintaining the environmental systems to sustain
and maintain quality of life.
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This document highlights the importance of green infrastructure in urban planning
and design. Four key elements of ‘Green (Vegetation)’, ‘Blue (Water)’, Red
(Energy) and White (Air) are explored as part of this document, suggesting
approaches to achieve sustainable design and planning. Four global examples
are then presented to discuss these key elements of green infrastructure in cities.




ZIRAEIL / Implications Across Sectors
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The solutions illustrated in this short brochure have important implications for:

. policy makers and city leaders

. property developers and builders

. planners and designers

Bringing these groups together is the best way to identify win-win solutions. More detailed
advice and information is not hard to find.
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City Planning and

Green Infrastructure

Some urban districts and communities have already
managed to reduce their climate emissions and energy use
by over 75%. A few have managed to cut out the use of
fossil fuels entirely. A city’s overall layout and its green and
blue infrastructures are the foundation for this. Why is it
seldom done? There are many barriers, from local politics to
land prices or lack of knowledge. In many countries there are
few if any planning laws, few skilled planners, and few
means of controlling the urban development. Without a
coordinated city plan, and with continuing inefficient building
practices, golden opportunities are missed to avoid energy
and climatic impacts and rising future costs for the
authorities as well as citizens of future generations.
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The following sections briefly discuss and
give examples of sustainable solutions in the
four main infrastructure areas of:

GREEN - earth — vegetation, soil — shade,
oxygenation, biodiversity, noise abatement,
pollutant filtration;

BLUE — water — pools, streams, fountains —
infiltration, evaporation, purification, recycling,
cooling;

RED - energy — bioclimatic urban design —
reducing the heat load and supplying
renewable energy;

WHITE — air — urban ventilation — cooling,
fresh air, removing pollution, reducing heat
island effect.
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General Issues for Cities of Developing Countries

o T X R B T
Significant Raise in temperature in urban areas;
o DR/ INRUASI T A
Rapid pace of inconsiderable urban development;
o KPR, ARBTE AR ;
Large scale and low quality masterplanning projects;
o I BE YR A
Increase in energy consumption for cooling demands;
o RSB RSRE = FIA SR 2T
Lack of greenery and quality of life in the Built Environment;
o ARJTEER I T A 5 A4 LR A £ 3
Significant health risks and hazards from low quality urban environments;
o FESTHIEE R HAR TR, SEMTET.

Reduction of natural resources, green and blue from the city environments.
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Urban housing and hard surface landscape (Shiraz, Iran)

2. W ASFAERER R O, HED

Change in urban patterns and living environments (Hainan, China)
3. HDIRX SR Z G251 GRIARL, SFE)

Lack of green spaces in central urban areas (Kampala, Uganda)
AT NG R (818, RS

Disappearance of greenery from the city (Phnom Penh, Cambodia)
5. KHUBEERR A ) (SJeh, FEHF)

Mass infrastructure expansion (Manila, the Philippines)

6. KRS I FIERE G, BikPs)

Large scale areas of car parking and roads (Dubai, UAE)

7. BEPORE TR GRS ETER (28, RED

The gradual replacement of green by grey (Bangkok, Thailand)
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The Western Harbour District
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Malmo in Sweden is a world leader in sustainable urban
development. The city’'s climate emissions have been halved
already, and the aim is to be climate neutral by 2020. The Western
Harbour district became an international test bed for sustainable
solutions, not only environmental but equally a social vision. It is an
area of 160 hectares for about 10,000 residents and includes
commerce, schools and services. A key goal was cultural and
environmental diversity, with a wide variety of architecture, spaces
and functions. It is the first urban district in Europe with 100%
renewable energy.
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There is a complete set of green infrastructures:

o AW, HHAEEEIE, MM~k /New public parks,
indigenous biotopes, vegetable garden allotments;

 JTRE SR, 0RO R, 53/ S W ICE
/Extensive vegetation, green roofs and walls, bird/animal
shelters;

o I, RUkI, JKIERGR, BKERIE, F/KULEE/Ponds, pools,

water conservation, permeable surfaces, rainwater harvesting;

< Ry E, AR E RS, kAL /Waste separation,
vacuum based garbage collection system, materials recycling;

s WRETEARS, LEIX, HIT 4 MEIT M % /Sustainable
mobility systems, car free areas, bicycle and footpath network;

© 100% ] FHAEREUE-REN T2, B R R PH AR AR AL, RBH B A RIVH
5/100% renewable energy - mostly wind, also solar PV, solar
thermal and biogas. 1



Malmo/

Sweden

H R RE-REIR) /| A NEW PROCESS - THE QUALITY PROGRAM
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A very important and successful innovation was a new planning method, the “Quality Program”. In the QP
the ecological, economic and social goals are combined and clearly specified. This document then formed
part of the legal contracts signed with developers, who were awarded projects if they guaranteed high
ambitions. The QP is then the basis for quality control throughout the design and construction — ensuring
that the initial visions and goals are followed. Similar methods are now used in other cities.

AT RS B AT R R B4 2, dbi T R
THETE, A5 R MBCE WU AT ST 2R A R R Ag R
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100% A=A B A HAx, DARSEET, Mitihs, BR
Al [a) (35 ) S A

Recognising that ecological sustainability cannot be
achieved without healthy community, the programs
include research, information and education. Sustainable
consumption as well as health are strongly promoted,
including green procurement, a goal of 100% ecological
food by 2020, and close cooperation between city, local
associations, residents and business.

(Source: www.Malmd.se/sustainablecity)
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Malhar&4&4f/Eco-Village
MalharE Zs A7 T B FE B In 2R T 48 X [l Kengeri, & 72 H
GoodearthZH £ T 7 % n] R4l X AR & R R 1 -

I B AR A S A AT S, Malhar 2B 2SR RO T —
MEEEBEXM B RTINS S IE R T, BES

S TPECER, A, EKHIE, BEKX, KERFESE.

Located in Kengeri, one of the outskirts of the City of
Bangalore in India, Malhar Eco-Village is developed by
GoodEarth Organisation, with an overall concept of building
sustainable communities.

Through understanding and designing suitable and
ecologically-friendly layouts, Malhar Eco-Village is a
remarkable example of low-rise housing pattern with various
environmental features of green and open spaces, green
parks, permeable flooring, no-car zones, water collection
system and etc.
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Kengeri/

India
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KEY DESIGN AND PLANNING FEATURES

The form and layout of the community is a
generously planned mix of housing units, facilities
and open/green spaces. The building layout offers a
variety of no-car zone, shared living spaces/
community living environments and parks.

Landscape and Shading

New plantation and existing trees are part of the
overall masterplan and spatial design. Provision of
shading to cool down the living environments is a
major landscape feature of the community.

Water Landscape

The community includes several water features and
small pools. These are integrated within the
courtyards/landscaping of the area; used as
rainwater collection; and are for cooling the shared
living environments.

Green Landscape and Topography

The stepped green spaces are used to avoid
flooding or overflow of water and support a gradual
water collection system.
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Songdo International Business District

With an overall development area of 1,500 acres (or about 600 hectares), Songdo International Business
District (SIBD) is a major new development built over a reclaimed land from Yellow Sea off the City of
Incheon, South Korea. Parts of this new business zone is still under construction. The top-down
masterplanning and urban design approach to this development is a remarkable example of the use of Key
Performative Indicators (KPIs), energy saving incentives, and green infrastructure development. Songdo is
often regarded as a new ‘smart city’ or ‘ubiquitous city’ and is often highlighted as a ‘City of the Future’.

With the area’s information technology network, there is a management system in place for energy use of
every building, water conservation, waste management system and a smart network of transportation and
infrastructure. With focus on both business and leisure, Songdo offers a variety of green spaces that
account for more than 40% of the whole area. These include Songdo’s well-known central park, waterfront
areas, staging ground for migrating birds and threatened waterbird species, [urban] agricultural areas,
integrated green spaces for housing and business districts and green (and blue) environments for leisure.

&

o e e e
S

I

B o = e === g == sy g = |




VRN BRI — 3R 7), SR (U IERRE 9] 1] B AR AR X 1
fgr iR AR T BN, St R bR B AR St
FESRY, B TUBAERES OK3O Mgt (E
B HERR I 1 BRI -

N AIK R 52
O B AT 5 TR, B AT B PR K SRR 1 X sk
IENER N VS

EEIENE, WA AR AT

A T HEZ G s R Bt T REVE,  BiE R AR
AR RIS T E RS XS T BNMX
WPAT MGAT I £ BB, ORFR 1 S AF (0 TCRRG Bei, 5E
G AR B P AT IR, AR AT X

Rl I 2

A T AR O (O X I B A,
DX, (EEZIAEEZE, W5 AR 3, A
Fa iy sk 51 55 X

As part of the overall masterplan, the green infrastructure
plays a major role in creating a green path towards a
holistic community development. From implementation of
smart waste management system to preservation of
ecology, Songdo can be regarded as a successful model
for green and blue infrastructure.

The Central Park and Water System

Located in almost the central part of Songdo, the central
park and surrounding water connections are key leisure
hubs of the area.

Connectivity, Walkability and Cycleability

With more possibility for green infrastructure, there is a
higher chance of creating more inclusive and connected
living environments. This includes major routes for
walkable and cycleable areas across the whole area,
allowing a better walkable catchment for better
accessibility to amenities, work, leisure and businesses.

Integrating Blue and Green

The masterplan takes on board integration of green and
blue in to the built environment, such as the education
zone, liveable spaces in between the residential blocks,
attractive picnic areas and leisure activities, and across
commercial/business zones of Songdo.




Tianjin Eco-City, China
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Tianjin Eco-City is a Sino-Singaporean project located
towards the East of Tianjin City, North China. This
new eco-city development is one of the first eight eco-
city projects of China. This project stretches over a
total area of 30 sq km and is partly operational with
remaining phases under construction.

The Key Performance Indicator (KPI) framework of
Tianjin Eco-City includes 22 quantitative and 4
gualitative indicators. The common practice of the
project embraces the main environmental issues,
ranging from energy, water, wastes, land use and site
preservation.
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Tianjin

Eco-City/
China
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MAIN DESIGN AND PLANNING FEATURES

One of the key features of this project is the approach to
development of ‘Eco District’ and ‘Eco Community’ (at macro
scale), ‘Eco Cell’ (at meso scale) and ‘Eco Buildings/Blocks’
(at micro scale). The provision of green corridors and green
open spaces within each eco cell is a major planning feature
of this eco-city. This approach has promoted a more
integrated planning whereby green spaces are connected with
each other, green corridors are effectively introduced in the
urban grid system and urban blocks are broken to a smaller
scale with better permeability and performance.

T rrrrrT

¥E: hittp://www.tianjinecocity.gov.sg

Eco Cell Eco District
| L1 1 | | L
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Green Infrastructure and Urban Farming
Cities can offer places for agriculture,
supporting the local community by food
production, food security and enriching the
small local businesses through regeneration.

Green Infrastructure and Cooling Effect

Cities can include places for cooling the heat
produced by the built environment and places
where urban ventilation is considered in design.

Green Infrastructure and Sustainable Living
Cities can offer socialising places, where there
is a sense of community, security and liveability;
places where people can have their outdoor
activities for work, living and joy.

Green Infrastructure and Micro Climate
Cities can include micro climate solutions,
where cooler living environments can provide a
better natural/passive ventilation.
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Urban Space and Community

i AR

A Place to Work / A Place to Live / A Place to Enjo

Urban Farming
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Housing and Landscape
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The city consists of the built and natural environments. By coupling the two in an integrated approach, we
can create possibilities for urban cooling effect and urban ventilation (resulting in less energy consumption),
reduction of urban heat island effect (resulting in a better thermal comfort and reduction of pollution) as well
as development of urban corridors, urban canyons and urban cool islands. The contemporary planning of
cities of developing countries should consider building and working with nature to enhance quality of life by
developing places of attraction for investment, living and work and to provide tangible support towards

sustainable development of drainage, waste management and infrastructure.
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Vegetation Purification

- BHE/ o BHIZRY/
Farming Cooling Effect

. AT/ « [Elfi/
Treatment Recycling
CL/E2 LT % fRiR/
\Blodlversny EARTH Leisuy

e Rzt
o ST EN/ AIR . AR/
Bioclimatic urbanism Cooling Effect

« AIEAERRIE / o Jlig g/
Renewable Energy Pollution reduction

o IR A / o DR RN/
Urban microclimate Lessening Heat Island Effect

o RIS / o IR X /
Urban Ventilation

\Lessenlng Heat Load
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This document is particularly produced as a guidance
for city planning authorities, urban planning sector,
policy makers and city developers.

Special thanks to Mr. Bowei Zhu for his assistance
towards Chinese translation of the document.
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This document has been prepared by an
interdisciplinary team from several countries,
as part of a research program but in dialogue
with the real world of city authorities, planners
and developers. The work is based at The
University of Nottingham Ningbo China.
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