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LANDSCAPE DESIGN FOR A SUSTAINABLE ENA

RONMENT

Udyavar Roshni ” ovi, Mumbai
Head, Rachana Sansad's Institute of Environmental Studies, Prabhadevi, !

ABSTRACT

DI . Architecture and
There is a worldwide movement towards sustainability in all fields. Ar

. : ir i ct on natural
its allied field, Landscape Design, have been reviewed with respect to thelr\lf:i}::‘ Kl
ecosystems and an effort is made to develop Architecture and landscape _
and benign.

From the LEED (Leadership in Energy & Environment Development), BREEAM

(British Research Establishment Environment Assessment }’\-1ethod) rating systems to Eco-
housing and TERI Grika, the emphasis is on sustainable site & landscape design so as to
reduce the impact of built forms on the ecology and environment.

The effects of unsustainable site planning and landscaping can lead to:

Contamination of soil and ground water.
Destruction of top soil.

Wastage of water.

Loss of local flora, fauna and biodiversity.
Urban heat island effect.

Excess load on storm water and sewage.

Sustainable practices in site planning and landscape design take into consideration the

above impacts and reduce it using techniques such as:

' difference between developed and undeveloped areas) b

Not constructing on lands which are eco-sensitive — demarcated or otherwise
Remove and store topsoil prior to construction activity and re
landscaping '

To protect existing vegetation on site or replanting after construction
To compensate for the removed vegetation by afforestation
Te minimize soil erosion - design check dams and co
sites; design with minimum disruption of site; desi
existing slopes/contours so as to minimize costs and avoi

-use on site for

d flooding.
zer

To prevent contamination of ground water during construction, take adequate
measures for spill prevention and control of hazardous Wastes during construction
Hazardous wastes are pesticides, paints, cleaners, and petroleum products, -

Site should be properly planned to mitigate the *heat island effect’ (thermal gradiéht

Y providing shade on at least

40% of non-roof impervious surfaces on the site, including parking lots, walkways,
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plazas etc., use of |
bty light colored (Solar Reflectance index > 0.5) for pavements,
e Restrict net su I
rface run-off of site to 0.4 — 0.7* to facilitate ground water recharge

2n§ctsfl;(;ils?n s/ff to mitigate local flood problems -
. 5 : _ 3
18 Version I, International Institute of Energy Conservation, Mumbai -

Keywords: Site i )
in d?genous slant iﬁ;‘g;“g&.sgfen (;'oofs, solid waste management, water shed management,

. * ’ and water conservation, urban heat island effect, mitigating’
effects of built forms, preservation of bio-diversity. ect, mitigating

Introduction

balanceLt?:f\j;gEetgeS;gr-llh:}s always formed a complimentary aspect of built form — a sort of
ey € built form and the w1ldeme§s. In different ages, gardens such as the
ahamuara 1n Qrana(.ia, Spain, and the Charbagh in Kashmir, India, have been designed for
recreation, for microclimate control, for aesthetics and for the intangible benefits of a green
outdoor space. In fact, garden design is perhaps one of the oldest traditions of humanity that
has_ evolved, adapted and recreated to suit the needs of the times. For example, Alhambra,
which was designed and developed in the early 14" century with its central water body and
fountain, and manicured shrubs on either sides, is symmetrically proportioned with Islamic
details and represents a distillation of the Eastern Mediterranean tradition of garden-making.
Landscape design may continue its intangible effect on humans through an exploration of
design ideas. However, the need of this era is a sustainable design whi¢h minimizes resource
use and conserves to create a sustainable environment. Although most garden designs
historically, are sustainable models, the introduction of modem technology, such as water
pumping and chemical fertilizers for faster and disease-free growth, has led to a landscape
which is devoid of life and the rich habitation of forests. Gardens are devoid of bio-diversity,

are often water and soil intensive and require intensive maintenance.

Five strategies for ecological landscape design and sustainable environment:

1. Water management: ‘ _
Water, the primary ingredient in any landscape design can be managed by:

Water conservation measures such as drip irrigation, sprayers and sprinklers which
are appropriately laid out to mee
individually controlled.

control techniques can be applied once adequate research about the water

b. Computer :
ts of different plants 1s known.

requiremen
for use in gardening either by storage in a tank that lasts
seasons or by recharging a well or bore-
ting on site ensures percolation in the .
ducing the load on storm.

Rain water harvesting [C
throughout the year of during nop-monsoon
well. Appropriate measure for rainwater harves
‘vadose’ zone by use of pervious paving material and also re

water in case of 8 city.

d. Water-shed management techniques such-as Continuous Contour Tﬁ:nchc_es (C_CTS); ;
Check Dams & plantation of ground cover wherever soil is exposed. This will not. :

only allow for groundwater recharge but will be adequate to control soil erosiqr_l.
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: REd‘iCing building footprint and urban heat island effect:

e by impacting in various ways on the

Any built structure alters the natural landscap he place is first affected leading to the

€Cosystem of the place. The micro-flora and fauna of t : it impo
loss of habitat fgr several species of plants, insects and animals. Further, poses a

fOOtprint —usually concrete — on the land, which absorbs and reflects hea.t- !nnl;r?rzr;la?ea;{ tlhc
combined effect of concrete buildings, road surfaces, pavements and emissio ient "
and industries, leads to a considerable rise in temperature of the city's 31:1 p ffa“t -
compared to the surrounding hinterland. This effect known as th.e urban heat island effect, is
capable of raising the temperature of the city by 3-4 degrees Celsius.

Ecological Landscape design can mitigate the effects of building footprint and Urban
Heat Island Effect by:

a. Building intensive and extensive green roofs: An extensive green roof comprises of

| a geo-fabric or membrane with filter material arid pores which allows the growth of

small succulents such as sedums which cover the roof area thus changing the albedo

of the roof while at the same time allowing the harvest of rainwater. T.hcse can be

developed on existing buildings. Extensive green roofs require planning and are

usually applicable for new buildings. It contains of a soil and gravel layer of about 1

feet or more on which plants are directly planted. It is important to consider structural
loading of the roof slab prior to undertaking this project.

b. Provision of percolation tiles: These tiles with less concrete are designed to allow
for the growth of plants from within them thereby reducing the footprint of
pavements, pathways and parking areas. _

3. Native vegetation and biodiversity:

Landscape design has often embodied a cosmetic aesthetics which depends on exotic
and exogenous species of plants which may, no doubt, create an element of interest, i
nevertheless demand more in terms of maintenance and resources. The layout may appear
quite neat but unless it is maintained with adequate climate control measures, will probably
not survive more than a day.

Native species of trees and plants require much less maintenance and resources such
as water and fertilizers because they have evolved in the land over millennia being able to
" flourish with minimum water, soil and nutrients. ' _

Additionally, indigenous species provide habitat to nume
micro-organisms. Therefore, it is most likely that we may
worms, which, in fact, form the biodiversity of the region.

rous birds, insects. even
find their leaves eaten up by

Some of the native Indian tret?s include Ficus religiousa, Ficus bengalensis,
Azadiracta Indica, etc. Flowering plflnls mclude: orchids, rhododendrons, musk rose (Rosa
moschata), begonia, balsam (Immpatiens balsamina), globe amaranth (Gomphrena Globosa),
gloriosa  lily ~ (Gloriosa superba), foxtail lily  (Eremerus himalicus), - primula
(Primuladenticulata P.rosea), blue poppy (Meconopsis), lotus (Nelumbo nucifera), water lily .
Nymphae spp.), clematis (Clematis Montana- a climber) and the wild tulip of the Himalayas
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(Tulipa stellata and T.aitchisonii), So

Sanskit scripture of the Ve me of these as the Lotus find mention in ancient

dic times such.

~ 4. Natural nutrition and pest control:

Rachel Carson’s Silent Spri
to the disasters of chemical fe

several polychlorinated compou

nds continue to be used i i i i
her book eRens GFthers . ed in Africa and Asia. Carson proved in

mpounds on the entire food chain as the chemicals pass from
prey to predator. The use of chemical pesticides and fertilizers, the chemical composition and

cﬁ:ects of which are little known, pose a serious threat to the natural environment — human
beings, birds and insects, They can be avoided by: -

a. Use of natural and herbal pesticides made from natural anti-bacterial derivates such

as Neem oil, garlic, molasses, etc. A whole range of such pesticides are now available
in the market, |

b. Use of compost or organic manure: Natural manure can be obtained from_various
sources: decomposed organic waste, cow dung, night soil and pot-ash are some of the
commonly used natural fertilizers. Vermicomposting is used to obtain high grade
organic nutrients. The process is easy and fertilizers can be generated on site from
organic waste from the garden and its surroundings itself.

c. Use of predator-prey matural pest control: A method commonly employed .in
organic farming practices, natural pest control involves minimal intervention in the .
landscape design. It also involves plantation such that the flower of one plant may
provide pest protection for a neighboring plant.

d. Fertigation is the application of fertilizers through an irmrigation system. The
advantage of Fertigation is that it increases absorption rate by plants by up to 90% as
against 30 — 40% in dry format application. With appropriate research as has been
successfully done in Israel and other countries, Fertigation reduces over-feeding, .

‘waste and run-off.

5. Soil conservation:

Soil erosion occurs wherever top soil is exposed to the elements and is aggravated by ..
microclimatic conditions such as wind speed and di.rec.:tlon, topography and drainage. Soil
and water conservation measures are intgr-rclatefi. It is 1mportz}nt to .under.stand t_he nature of
soil erosion in the first place. There are many different ways in which soil erosion occurs —
splash, gully, rill and sheet erosion. The following measures can be taken aﬂerl emsmn..

analysis:

a. Designing cut-off drains along natural drainage paths to divert storm water ang .
. percolate them in the ground where possible. -
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> Designing retention and infiltration ditches which catch and retain incomin

8 Nunofy
and hold it unti] it seeps into the ground.

€. Use of grass for prevention of soil erosion: Grasses such asl\h:twer ::‘:: be planteq
along slopes especially when ditches are created to contro .? orm water run off,
Varieties of fodder grass are also effective in controlling soil erosion Particularly
along contoured embankments.

d.

Mulching i1s the process of covering the top soil with a

material usually grass, dried leaves, straw, bark chi
his not only protects
Impact of heavy

and maintains an

protective layer of Organic
ps, saw dust and similar materials
the soil from erosion, but also reduces compaction from the

rains, conserves moisture, reducing the need for frequent Watering
even soil temperature.

Organic mulches also improve the condition of the soil. As these
decompose, they provide organic matter which helps keep the soil loose. Th
growth, increases the infiltration of Water, and also improves the water-hol

the soil. Organic matter is a source of plant nutrients and provides an ideal
earthworms ang other beneficial soil organisms.

mulches slowly
1s improves root
ding capacity of
environment for

Conclusion
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