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DEFINING RESILIENCE

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?

AMPHAN CYCLONE, SUNDERBANS
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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. 
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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 
incredibly beautiful medley; always in rhythm but forever moving, dancing. 
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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. 

REGIONAL CITY SITE
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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 



DIGITIAL LANDSCAPE ARCHITECTURE 2021 International Resilient Landscape Architecture MOHAN RAO 

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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TUNGABHADRA RIVER ANCIENT IRRIGATION CANALS

PRODUCTIVE LANDSCAPES THE ‘PURA’ - SETTLEMENT
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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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LAND CHARACTERISTICS

PRECI NCT DEFINITION

THE DECENTRALIZED PLANNING ORDER
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DEC 2003
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FEB 2004
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DEC 2005
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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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LEARNINGS FROM HAMPI

- Response to specific context 
- Decentralization – spaces, functions, systems and services
- Minimal disruption to the natural landscape
- Maximise leveraging of natural capacity – production of food, water and space
- Natural capacity reflected in settlement patterns and functions



DIGITIAL LANDSCAPE ARCHITECTURE 2021 International Resilient Landscape Architecture MOHAN RAO 

PART 03APPLICATION & CASE STUDIES
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CONTEXT
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DIGITAL MODELLING AND FORECASTING
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DIGITAL MODELLING AND FORECASTING



DIGITIAL LANDSCAPE ARCHITECTURE 2021 International Resilient Landscape Architecture MOHAN RAO 



DIGITIAL LANDSCAPE ARCHITECTURE 2021 International Resilient Landscape Architecture MOHAN RAO 

BIODIVERSITY MANAGEMENT
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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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TRADITIONAL STRATEGIES ADAPTED TO MEET CONTEMPORARY NEEDS

Learning from desert communities – from water management to construction techniques.

PICTURE COURTESY - RMA
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INTEGRATION OF HUMAN – ANIMAL LIVING ENVIRONMENTS

PICTURE COURTESY - RMA
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URBAN POOR SETTLEMENTS - RANCHI
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ADDRESS LIVELIHOOD DISRUPTION LINKED WITH CLIMATE CHANGE
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RISKS AND VULNERABILITIES FROM NATURAL SYSTEMS
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RE-ESTABLISHMENT OF ECOLOGICAL AND FUNCTIONAL LINKAGES
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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
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MULTI-SOURCE RESILIENCE BUILDING FOR A CITY-REGION AGAINST CLIMATE CHANGE

AUROVILLE WATER SECURITY
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CITY SCALE CLOSED LOOPS FOR ENERGY, WATER AND FOOD SYSTEMS

BAB ZAERS,  MOROCCO
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URBAN CAMPUS WITH CLOSED LOOP FOR ENERGY, WATER AND WASTE

CLAY  HORIZON DEPTH WEATHERED ROCK PROFILE WEATHERED ROCK DEPTH

ANNUAL INCIDENT RAINFALL

938 mm

ANNUAL RAINFALL 

THAT CAN BE HARNESSED FROM 

SITE
781.52 mm

EFFECTIVE  INFILTRATION  RATE  50 

mm/ hr

Effective Soil Depth available across the Site = 1.5 m

Effective Weathered Rock Depth available across the Site = 5.5 m

Site Extent ARIDITIY INDEX: 0.56
Dry Sub humid - 0.50 < AI < 0.65

ANNUAL RAINFALL 

LOST TO RUNOFF

285.05 mm

SOIL AND WEATHERED ROCK 

STORAGE CAPACITY
38% of soil volume*

40% of weathered rock*

*As per data on porosity of soil and weathered rock

INDIAN INSTITUTE OF HUMAN SETTLEMENTS, BANGALORE
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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
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BUILDING RESILIENT COMMUNITIES

LEVERAGING COMMONS TO ADDRESS MARGINALIZED SOCIETIES
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BUILDING RESILIENT COMMUNITIES

MITIGATION OF ENVIRONMENTAL RISK AND VULNERABILITIES
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