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DEFINING RESILIENCE PART 01

resilience (n):
The ability of a substance to return to its usual shape after being bent, stretched, or pressed:
The quality of being able to return quickly to a previous good condition after problems:
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DEFINING RESILIENCE

- inherent strength of a system to neutralize the negative impact of external forces.
- should resilient landscapes encompass not only the natural but cultural landscapes too?

- address communities in specific agro-ecological landscapes?
- not just loss of life or property but of access to livelihoods and disruptions to cultural continuity?
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UNDERSTANDING RESILIENCE

- To be in sync with natural cycles

- Imbibe the idea of temporality
- Engage with a system that is both cyclic and dynamic - an idea missing in the current development discourse

- To erase those lines we have drawn separating water and land, nature and culture.

MOHAN RAO
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NATURE AND CULTURE BINARIES...

Nature and culture occupy the same space either sequentially, cyclically or even as once. Neither culture need to control nature nor nature to obstruct
culture. Not a new paradigm; rather to rediscover the dynamic relationships nurtured between nature and culture in the past.

An energetic tango of sorts with its ebbs and flows of varied tempos, each receiving and responding to the other’s needs, thoughts and desires as an
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Climate:

The region falls in the Eastern dry agro climatic zone. It experiences semi-arid climate,
characterized by typical monsoon tropical weather with hot summers and mild winters.
September and October are the wettest months with over 100mm monthly rainfall. April is
generally the hottest month and December is the coolest month of the year. During
summer is Max temperature is 32°C & Min temperature is 24°C. In winter, Max temperature
is 27°C & Min temperature is 16°C. The average annual rainfall is 773 mm in the region.
Annual Rainfall: 650 to 847.3mm

Physiography:

Pediment, valley, laterite mounds, rolling land

Landform: South Deccan plateau

Situated in the Southern Deccan plateau, the topography is a rolling terrain at an elevation
900m above msl, as part of the Pediment of the Nandi hills.

Hydrology:

Surface water: There are no perennial rivers in the region. The region is dotted with
several ancient irrigation tanks some of which are in a degraded condition. The drainage
pattern is highly dendritic in nature. The region is the basin of river North Pinakani, which
originates from Nandi hills.

Land use:
Major part of the region is cultivated land, with small size rural settlement dotting the
landscape. Only in the hilly terrain there are few patches of forest left.
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RESILIENCE AND NATURAL CAPACITY

- resilience measured in terms of the performance expected of landscape systems

- an infinite source for provisioning human demands and an endless sink for our waste

- When either needs or demands or both are not met, the community is seen as vulnerable, in need of building resilience.

- To explore the opposite; starting with the natural capacity of landscape systems to potentially provision specific aspects of a community’s needs.
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NATURAL CAPACITY AND E.S.S

- The question of Need and demand; human needs and expectations derived from a deep understanding of what the landscape has to offer — termed
Ecosystem Services — rather than demand what is beyond the natural capacity of the landscape system.

- While the rootedness of traditional societies in the natural landscape seems quite obvious, current post-industrial-modernist thinking has
consistently failed to recognize this crucial aspect of context and sustainability.
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Watershed grading as per depression and flat areas
Figure1 Figure2
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RESILIENCE AND TRADITIONAL KNOWLEDGE SYSTEMS

- Immense efforts made to develop ‘international’ standards that guide every aspect of the built environment

- Sad and quite needless homogenization of societies and landscapes

- Leads to two very critical and mutually reinforcing outcomes; sets unrealistic expectations for human habitats while destroying traditional knowledge
systems rooted in particular landscapes.

- Frameworks of traditional practices to contest current trends in standardization in both problem definition as well as in exploring solutions.
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WHY TRADITIONAL KNOWLEDGE SYSTEMS...?

- Processes evolved over centuries / millennia

- Scales of intervention and technologies deployed ensured solutions were incremental and self-correcting

- Rather than standard, ‘universal’ solutions, every challenge / issue prompted responses rooted in specific socio-
agro-ecological landscapes.

- With rare exceptions, they satisfy most sustainable, low-carbon development frameworks.

- A large array of examples across geographies are an invaluable repository of knowledge
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Known as the capital of the Vijayanagara
Empire between the 14th and 16th century,
the group of 56 monuments in Hampi was
nominated as a World Heritage Site (WHS) in
1986. The protected area of 236 sq.km.
covers not only the ruins of the city
Vijayanagara but also spectacular natural
features and 29 settlements with over
600,000 inhabitants.

Interconnected natural and physical
components, including hydrology, geology,
topography, vegetation, hills and boulders
areas, river and other water features, views
and vistas, etc form an integral part of the
scenery which has influenced the historical
development of the site.

The significance of the site presents a
complex interface between natural
environment and man-made vocabulary
which are expressed in both tangible and
intangible forms, structures and practices.
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UNRAVELLING LAYERS OF A HISTORIC LANDSCAPE

Traditional wisdom offers valuable lessons in how best to ‘extract’ ecosystem services of a landscape in the most sustainable manner; one that nurtures
both natural and cultural landscapes — with minimal disruption to the natural and maximum impact on the cultural.
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DIGITAL MODELS AND LAYERING

Varied aspects of landscape systems captured and layered on digital platforms... hydrogeology, productivity, built and unbuilt.. Tangible and intangible..
On-ground investigations combined with digital interpretations reveal complex relationships between the natural and cultural landscapes.
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THE DECENTRALIZED PLANNING ORDER

WATERSHED: DEFINITION

LAND CHARACTERISTICS
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READING NATURAL AND CULTURAL LANDSCAPES

Mapping the varied narratives — digital, historical, cultural —reveals a dynamic and resilient fabric sustained over centuries.
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THE HILL WORKS AS A SPONGE, COLLECTING AND
HOLDING THE SURFACE WATER TO PREVENT
EROSION, AND INCREASE PERCOLATION

URBANIZED WITH TEMPLE PRECINCTS AND MARKETS
+ WATER EXTRACTING $ STORING ELEMENTS SUCH AS
PUSHKARNI, STEPPED WELLS, ETC.

WATER ABSORBING ELEMENTS SUCH AS DETENTION PONDS, DIVERSION CHANNELS ETC, TO HOLD AND PERCOLATE THE
SURFACE RUNOFF AND ENHANCE THE GROUND WATER LEVEL IN LOWER AQUIFERS. + CATTLE GRAZING IN THE FOOTHILLS
+ WATCH TOWER AND SHRINES TO KEEP THE SACRED LANDSCAPE INTACT
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- Response to specific context
- Decentralization — spaces, functions, systems and services
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APPLICATION & CASE STUDIES PART 03
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CONTEXT

DIGITIAL LANDSCAPE ARCHITECTURE 2021

The planning of the campus had to address diverse but overlapping issues that emerged due to the unusual project setting. The first and foremost wa:
the creation of a sustainable habitat for a group of elephants that did not belong to the particular region. The idea of relocation was not considerec
due to livelihood of human dependents; also the nearest region for the elephant habitat was more than 1000kms away from the site. The seconc
consideration was to address the arid landscape and regenerate it into a sustainable territory by appropriate vegetation, water management anc
soil conditioning. Third was the inclusion of tourists within the site, which would act as a major revenue for the maintenance of the site and the animals
This meant a careful segregation yet inclusive site arrangement between the elephant habitat space and tourist /public interface.

Jaipur’s desert climate presents a
unique design opportunity =
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Nature as a Museum Incorporating Existing Ecology Recreation Merging of Traditions

Zoning for Separation and Interaction Educational Experience for Tourist Clean Water

Sensitive to Elephants and humans Create a sustainable habitat for elephants and mahouts
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DIGITAL MODELLING AND FORECASTING

Understanding the Elephant Community TOPQ?R,APHICAL ANALYSIS
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DIGITAL MODELLING AND FORECASTING

COMPUTATION OF ANNUAL WATER REQUIREMENT (IN LITRES) ﬁ drological Fl the Sit
ydroliogica OW oh the Jlie

A. Water requirement for elephants can be capped at 250 litre (drinking) +
300 litre (Miscellaneous):

550 I./day/elephant. Hence, 550x365 days x 100 nos.: 2,00,75,000 litres/
year.

B. Domestic water requirement for Mahout settlements:
100 elephants x 2 dependants x 100 Ipcd x 365 days: 73,00,000 litres/year

C. Annual requirement for staff (30 nos.) at 60 l./day and visitors
(500n0s./day) at 501./day:

(60x365x30) + (50x365x500): 21,25,000 + 6,57,000: 97,82,000 litres/year
D. Annual water requirement for Irrigation:

Site area x 1mm/sq.m. x (365-30 rainy days) x 1000: 11,76,68,750 litres/year '
\ > P 7 '/
—_- o 3 9/ \ || J7 S — g

Hence, Water Closure needs to be achieved for (A+ B + C+ D): 15,48,25,750 . g - e\ s, W,/ AN

litres/year. This requirement can be derived from water retained on site and T

from external water sources/ agencies.

Vi
!

ESTIMATED WATER RECHARGE AND RETENTION AT SITE

Site Area: 3,51,250 sqm.

Annual Rainfall : 600 mm./ year.

Recharge possible after deduction of losses to evapo-transpiration and
percolation: 100-70: 0.3

Therefore, recharge within site is [(Site Area + Area of higher elevation around
site) x Annual rainfall x Recharge percentage]

(3,51,250 + 91,450) x 0.6 x 0.3: 79,686 cu.m.: 7,96,86,000 litres/year.
Dri::{ng Cooking Toilet Other

i _r

But only 25% will be perennially retained: 0.4 x 7,96,86,000: 3,18,74,400
litres/year

Water that can be sourced from across the site (through a sluice network):
Annual rainfall x Area of site x Recharge percentage x Retention percentage:

0.6 m./year x 33,800 sg.m. x 0.1x 0.4 x1000: 8,11,200 litres/year.

Lo
L

Total sum of water available: 3,18,74,400+8,11,200: 3,36,85,600 litres/year.

Note : Though water requirement for toilet usaé‘e of visitors/ staff/ mahout families is q/recyclcble component, the cost-
benefit ratio does not work in favour of establishing treatment plants, its maintenance and.its connectivity for such a small
number. Hence, all water requirement can be considered as white/ untreated/ non-recycled.

B 4 U /3

Therefore, the deficitis: 15,48,25,750-3,26,85,600: 12,21,40,150 litres/year.

Note:
Recharge percentage will see a rise in its figure every consecutive monsoon,
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The water harnessed in the site is treated through a series of reservoirs of varying intensities and an integrated swale system. The system
of reservoirs in the site vary not only in their physical form but also in their relation to topography as they incorporate the existing slopes
of the terrain with minimum modulation. The system of reservoirs thus developed bear a strong hierarchical relationship that is based on
two conditions - the principles of water management and on the relationship between elephants and water. The first components are the
pre dams that hold water before the overflow reaches them to the reservoirs that also act as communal spaces for the elephants’ mud
bath. The second are the drinking water reservoirs with steeper sections, limiting direct access to water. The third are the bathing
reservoirs integrated with ramps to allow access into the water for the mahouts to bathe the elephants. Thus the reservoirs become not only
a system integral to the sustainable design initiative but also one that shapes the social interactions of the inhabitants of the site
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BIODIVERSITY MANAGEMENT

I Trees I Bamboo
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Planting around the Perimeter

Kitchen garden patches for the mahouts
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Planting Strategy

Establishment of a balanced ecosystem in this degraded site formed the crux of the design policy, an approximation of the natural habitat of the
elephants. The selection of species for multi-storied vegetation is derived from the larger region, more specifically based on the ecosystem of the
Aravali ranges. Zone-wise interpretation of the vegetation, such as the definition of the perimeter and microcosms of grasslands and wetlands, are
characteristics that modulate visual access to the elephant habitat. The root system of the indigenous plant palette stabilizes the topsoil layer in this
erosion-prone site in conjunction with other soil conservation measures.

Erosion Control Mechanism
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BEFORE INTERVENTION - CIRCA 2004
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EXTENDED SITE ENGAGEMENT

Continuous engagement over 15 years.. Integrating soil, water and biodiversity management using traditional technologies
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Site Image 2009

Site Image 2010

Site Image 2010
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Learning from desert communities — from water management to construction techniques.
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ADDRESS LIVELIHOOD DISRUPTION LINKED WITH CLIMATE CHANGE

PAST — Traditional relationships with water systems in village
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RISKS AND VULNERABILITIES FROM NATURAL SYSTEMS
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RE-ESTABLISHMENT OF ECOLOGICAL AND FUNCTIONAL LINKAGES

Wastewater from
Concerns utions the pigsty is
directed into a

The area around dispersion trench
and directed away
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TRADITIONAL LAND-WATER NETWORKS AS STRUCTURING ELEMENT

CENTRAL UNIVERSITY OF TAMIL NADU, THIRUVARUR
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ADDRESSING VULNERABILITY TO NATURAL AND INDUSTRIAL DISASTERS

ICCHAPOR TOWNSHIP, SURAT

asmAss ARt ELTTTTEr Messssanenannnne B T PP PP B T P TP ~

i The diagramillustrates the distribution of land value of the plots within the region which is higher near the railway
% lines(with better access) and gradually decreasing towards the Khadi (canal) area(with high flood risk). :

(B)Redistribution of Plots as per Conventional TP scheme (©) Comparative Land Value Distribution based on TP scheme evaluation
KHADI (canal)
Buffer /Risk Zone 5 /("‘0”}
The diagram illustrates the l:él_CIfi\(g ,_chdngé in IAnd values in the site after determining the risk zones and the
inequality of land value generated where plots outside the buffer are substantially higher than the ones prone to

:‘-.__ floods and are lying within the HT /Gas/Petroleum corridors.
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MULTI-SOURCE RESILIENCE BUILDING FOR A CITY-REGION AGAINST CLIMATE CHANGE

AUROVILLE WATER SECURITY

Strengths and weaknesses of groundwater and surface water lead logically toward a combined usage of sources

B R . R Secure development and planning issues through ™~
CAN BE RECHARGED WITH LOW COST INPUT i 3

Within reasonable time frame /.

RAPIDLY DEPLETING RESOURCE

GETTING SALINE THROUGH SALTWATER INTRUSION

LARGE PART OF CITY HAVING LOW PERMEABLE SUB-SURFACE
CANNOT PREDICT THE FUTURE OF GROUNDWATER RESOURCE

Ground water

Surface water
~ LARGE POTENTIAL FOR STORING RAIN WATER

CHEAPER TO INCORPORATE THROUGHOUT THE CITY IN SMALL

CANNOT FULFIL THE NEED FOR ENTIRE AUROVILLE POPULATION
SENSITIVE TO POLLUTION AND EVAPORATION

A onnnnnanaonnnnon

| |
— "‘
LEGAL ISSUES E

. ISSUES TO BE TAKEN  :
__INTO CONSIDERATION
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BAB ZAERS, MOROCCO

NATURAL CHARACTERS OF THE SITE e B
0V Residential Greens

Drainage Corridors - ‘ Commercial Greens [l

- Institutional Greens [

Understand the natural characters (geology, , T Urban Plaza [

fauna and flora...), Consider topography, £ : == 2 Eclogical corridors [l
open-landscape and natural components A\ Theme parks

before planning the project by Reservair 4 il

Resgrvair 7 Passive Greens i

Reservoir §

Active Greens

v ; 1 )/’(
WATER NETWORK Reservoe 8

Medicinal Plantation [l

Reservoir 3 Orchards [l

? l Terraced Agriculture [
—

Reservoir |
— Reservair 2

Identify water resources and watershed.
Design a network to collect, store, treat and
distribute water.

v

GREENWAY NETWORK

Develop green corridors to counter habitat
fragmentation. Add landscape values to the
water network. Link green areas in both
ecological and recreational perspectives

LAYER 1 Interfacing Drainage'\Fattern - LAYER 2 Greenways programmation

Agriculture corridors - Primary corridors 1

Secondary

Greenway System ertiary corridors
MOBILITY INFRASTRUCTURE i r d

Pathways/Passages

Regional Corridors

Design a legible, permeable and safe
network for movement, Recognize priority
for pedestrianns and cyclist segregating
them from vehicular movements Integrate
transport public within the network

v

AGRICULTURE NETWORK

Include agriculture to the urban structure,
Create a food system integrated within the
city which ensures food security

Productive Iandscaﬁes - LAYER 4 Mobility corridors-
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URBAN CAMPUS WITH CLOSED LOOP FOR ENERGY, WATER AND WASTE

INDIAN INSTITUTE OF HUMAN SETTLEMENTS, BANGALORE

ANNUAL RAINFALL / / / / J
ANNUAL RAINFALL THAT CAN BE HARNESSED FROM //// ANNUAL INCIDENT RAINFALL

LOST TO RUNOFF
285.05 mm 781?';5 - 938 mm

» ~.

4
’
1

-’
Pt

1
’
/

ARIDITIY INDEX: 0.56
Dry Sub humid - 0.50 < Al < 0.65

o i Extent

.

Effective Weathered Rock Depth available across the Site = 5.5 m
R e

*As per data on porosity of soil and weathered rock
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URBAN CAMPUS WITH CLOSED LOOP FOR ENERGY, WATER AND WASTE

INDIAN INSTITUTE OF HUMAN SETTLEMENTS, BANGALORE
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MICRO INTERVENTIONS IN NATURAL PROCESSES FOR RESILIENCE BUILDING

VALLEY SCHOOL, BANGALORE
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MICRO INTERVENTIONS IN NATURAL PROCESSES FOR RESILIENCE BUILDING

VALLEY SCHOOL, BANGALORE

s N
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BUILDING RESILIENT COMMUNITIES

LEVERAGING COMMONS TO ADDRESS MARGINALIZED SOCIETIES

g3 CR X e SE TG 3 TR st e

e, - TR S R0 7 8 _
%ﬁgm.«- M‘ 4’&’}“ L e |

Inforfal settlements adjacefit to

sthe edge of the drain

lllustrated buffer zone

‘Bioswales

Vegetated filter traps ‘
Retrofit for atsource manageme'r;;' A
of solid and liguid waste \ 13 \

B

\J

Sewage'inl'et,;’*‘ § \&¥

\

Natural/storm water drains
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BUILDING RESILIENT COMMUNITIES

MITIGATION OF ENVIRONMENTAL RISK AND VULNERABILITIES

ELEVATION MAP

PLANTING DESIGN

The site has been divided into regions
based on topography, slope, soil struc-
ture, access to water and its benefit to
wildlife. Water channels and valleys
have easy access to surface and ground
water but the difference in their soil
structure moderates the kind of vegeta-
tion proposed. Vegetation with roots
that bind soil have been proposed for
areas with steep slopes. Drier highlands
have been proposed with plants that
can survive minimal access to ground
water and rocky soil surface. Existing
vegetation along the southern end of
the site forms an ecotone between
woodland and scrub forest that creates
a itional corridor for ungul like
sambar, chital, chinkaras etc. Palatable
shrubs and undergrowth trees for these
browsers have been proposed in this
part of the site. Rest of the flat lands can
have the general forest flora with three
tiers - | storey, |l storey and undergrowth
vegetation

SOIL TYPOLOGY

WATER AVAILABILITY

PLANT CHARACTERISTICS

FOREST CHARACTERISTICS

SECTIONS

WATER CHANNELS

004 3cE3 10 water

The following sections represent the *{ K

various kinds of vegetations possible
on the site based on various factors en-
listed above.

DIGITIAL LANDSCAPE ARCHITECTURE 2021

ELEVATIONS

VALLEYS

SLOPE ANALYSIS MAP

TRANSITION CORRIDOR

STEEP SLOPES

PLANTING

SITE SECTIONS

DRIER HIGHLANDS

FLAT LANDS

STRATEGY FOR HABITAT DIVERSITY

PARTS OF SITE NEEDING SLOPE TREATMENT

TIME PHASE

TIME PHASE

DRAINAGE AND MICROWATERSHED MAP

WATERSHED AREAS
Al
8
C I
|
E

N

GRIDSOMX S0 M GRIDSOM XS0 M

MAJOR DRAINAGE AND WATERSHED MAP

BIODIVERSITY E
The forest of Panna gz
has a mixed population E >
of deciduous species i i il inali
T s Mo o, Mbzn  Apgge  Sghe omes ool S e WM SR e SRR T G
2 1 " .
1_storey : Maximum =
height of 20-25 m =
v & g -
: Small trees of i i i
]il_os‘:.lqﬁn E miegle, . Buteafrondosa Cossiofistula ~ Clesignthus — Diospyros soyros  Lagersigemia  Phyllanthus ,%%n';.;’ s, Bouhinio Sa%alum Stoychnos -~ Wrightia
o s
Undergrowth: Large
shrubs and is generally
devoid of grasses in
the best closed stands. Acacigcate- Dolhandrone — Gardenio rrhena hora Corissa Diospyros Maytenu: Randia Flocourtia  Helicteres
chu lcata turgida anri /sentrica  parvij congesta ‘montana monnphylln emargmala dumetorum indica isora

oecos
oecos

S PHASE 1- SITE STUDY AND VISUAL ANALYSIS
g

2 5 8
% % % The initial step before intervention was instituting a detalled study of the site and the larger region with precise visual and physical
topology, i y aspe site that
i i fthesite, i il initi ted.
2
£ § & pHase2- soiLAND LAND T STRATEGY IMPL N
s 8
333 Basedonth yand further studio analysis, the next citical phase was to develop d b d
control sl erosion by identifying zones within the main valley where small check dams were bultusing boulder packed n dry joints. Each
structureofthe heslope condition, width of y ing existing

International Resilient Landscape Architecture

FLORAL STRUCTURE AND DIVERSITY

- DECOS

TIME PHASE

AN 09 —
————— D 08

AN 0 m—
— L 10

1ANOS

This phase witnessed natural
drainage channels, soil moisture along the valleys increased dramaticaly. Reulting in enhanced natural growth of vegetation. This in turn

and gradual of site Due to the presence of check dams along the

y Yy thesite.

PHASE 4 - LAKE RE-JEUVENATION

TIME PHASE

| Ar — A
s 5 g In parallel to the above land maturity and soil erosion measures initiated, the natural depression of the site was modulated to behave as a
natural lake that in its initial seasons harvested much of the incident monsoon run-off. Over time, with strengthening of the surface run-off
ics of the site as well f lake bed, the water body now holds water even in the peak of summer. This has resulted in
h Il ing of th inand around the site as well as improved bio diversity of both flora and fauna within and

arnund thacite

SITE WORKS- LAND HEALTH MANAGEMENT VISUAL DOCUMENTATION

MOHAN RAO



Z [\ o ‘ ,

DIGITAL LANDSCAPE ARCHITECTURE CONFERENCE - DLA 2021 MOHAN RAO
Virtual Hybrid, May 26 — 28 in Dessau-Kéthen-Bernburg LN

International Resilient Landscape Architecture

INTEGRATED
DESIGN



