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Fig 1 Map by author adapted from ESRI Topobathy
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Grey 
Infrastructure 
Global impact on local 
systems

Grey infrastructure (Dams) designed on 
higher altitudes[500-1000m] planned without 
prior evaluation of its risks, socio-cultural and 
economic implications are now not capable of 
handling the pressures.
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Primary 
Production 
Global impact on local 
systems

 The current paradigm for 
development in the higher altitudes of the 
Western ghats are defined by operationalising 
landscapes with a view of nature as a 
commodity.
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commodity.
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Global 
impact 
on local 
systems
 The current paradigm for 
development in the higher altitudes of the 
Western ghats are defined by operationalising 
landscapes with a view of nature as a 
commodity.
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How do we design for uncertainity?

Hydrological 
system

Monsoon Fluctuations

Grey Infrastructure
Landscape as infrastructure

Diversifying production to 
respond to the climate

Primary Production 

?
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MicroResearch 
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which exist between 
these extremes?
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Fig 5 Flooded illustration Kodanad 
by author

Fig 6 Summer illustration Kodanad 
by author
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Idukki dam
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Site 2 :
Idukki dam
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Image capture: Sep 2021 Images may be subject to copyright.

 PounRaj

Photo - Sep 2021

Oothuparai Waterfalls

Image capture: Dec 2020 Images may be subject to copyright.

 velu prabhakaran

Photo - Dec 2020

Tea Garden View

Site 3 :
Megamalai
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1. Forest

3. Forest + Fruit trees +Tea plants  
Year : 3

2. Forest+fruit trees 
Tea Nursery  
Year 1

4. Perimeter forest + Mature tea plants 
+ Tea
Year : 10

5. Tea plantations
Year : 30

Site 3 :
Megamalai
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Patterns of Production 
+ Forestry : State 1

Forest Forest+fruit trees 
Tea Nursery

Forest+fruit trees 
Tea plants

Forest+fruit trees 
MatureTea plants

Tea Plantation

1 2 3 4 5
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Patterns of Production 
+ Forestry : State 2

Resilience Agroforestry
Water retention downstream
Aquifer recharge
Borrow water from Periyar

Production Tea
Fishing
Forestry

Tourism Eco tourism
Water sports
Hiking paths
Camping areas
Forest trails

Knowledge Environmental learning center

Production cycles 5Jan May SepFeb Jun OctMar Jul NovApr Aug Dec 40  years10 20
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Stage 1 illustration

1

1

2

2

3

3

4

4

5

5
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Site 3 :
Madurai
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Recreational area

Grazing patch System tank

Cycling path

Site 3 :
Madurai
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Site 3 :
Madurai

Low rainfall

Resilience

Production cycles

System tanks 
Aquifer recharge
Green corridors
Fishing

Tourism Recreation
Heritage walks
Parks
Sports facilities

Knowledge Indigenous knowledge centres

5Jan May SepFeb Jun OctMar Jul NovApr Aug Dec 40  years10 20
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Site 3 :
Madurai

High rainfall

High rainfall
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How are these section 
responding to the other?
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Adaptive pathways
Post Monsoon

Extreme 1 day precipitatio

Scarcity

High

Average

Low

Post Monsoon

1

2

3

4

1
1

2
2

3
3

4
4

5 5

1

2
3
4

5
5

Territorial

State water board and 
disaster Management 
authorities oversee the 
state of the system for 
the coming year

River basin Network

Local

K
od

an
ad

Id
uk

ki
M

eg
am

ala
i

M
ad

ur
ai

M
on

so
on

High water 
scenario

High water 
scenario

High

High

Avg

Avg

Low

LowLow water 
scenario 

Average water 
scenario

A regional river govern-
ing body  recognises the 
rainfall, evaluates and 
determines the amount of 
water to be shared

Resilience

Production
Tourism

Resilience Flood water storage
Water retention 
Underground water 
Treated sewage water

Resilience Structural slope strengthening
Strengthening using forestry
Slow down flood water
Water retention
Underground water 
Treated sewage water

Resilience Agroforestry
Water retention downstream
Aquifer recharge
Borrow water from Periyar

Resilience System tanks 
Aquifer recharge
Green corridors
Fishing

Production Aquaculture
Rice/paddy cultivation
Fruit trees
Processing 
Manufacturing

Production Plantation Cardamom
 Pepper
 Tea
Fishing
Forestry

Production Tea
Fishing
Forestry

Tourism Eco-tourism

Tourism Eco tourism
Water sports
Hiking paths
Camping areas
Forest trails

Tourism Eco tourism
Water sports
Hiking paths
Camping areas
Forest trails

Tourism Recreation
Heritage walks
Parks
Sports facilities

Knowledge Skill building

Knowledge Environmental learning centre

Knowledge Environmental learning centre

Knowledge Indigenous knowledge centres

Jan May SepFeb Jun OctMar Jul NovApr Aug Dec
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Waterbodies
Dam (map)

Rainfall

Landslides

Waterways

<78

2018

Dams

2019

Slope 

<33

<15

Rainfall anomalies of X  = X- 7 
years mean daily rainfall

M
on

so
on

 K
er

ala

0 2 4 8km
N

Periyar River Basin

Resilience Agroforestry
Water retention downstream
Aquifer recharge
Borrow water from Periyar

Resilience System tanks 
Aquifer recharge
Green corridors
Fishing

Production Tea
Fishing
Forestry

Tourism

Megamalai

Madurai

Eco tourism
Water sports
Hiking paths
Camping areas
Forest trails

Tourism Recreation
Heritage walks
Parks
Sports facilities

Knowledge Environmental learning 
center

Knowledge Indigenous knowledge 
centers

Resil-
ience in 
Madurai

High Low

Low tea pro-
duction in 
Megamalai

Agro-Forestry

More water 
storage

Upstream

Downstream

High resilience 
for drought

Systemic 
Interrelations

New Year Dredging festivalHarvest Festival

Festivals timeline
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High High

Systemic 
Interrelations Water is shared in case of deficit in Vai-

gai river basin until the system able to re 
stabilise.
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40 year cycle Yearly cycle

Water is shared in case of deficit in Vai-
gai river basin until the system able to re 
stabilise.High

Low

Systemic 
Interrelations
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Local Scales

Kodanad Idukki Megamalai Madurai
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Patterns of 
territorialisation

Branced Islands Fingers Network [River+Road]



81

+ 
Pi

lo
t p

ro
je

ct
s

Periyar River 
Basin
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Vaigai River 
Basin
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Territory
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Sequencing 
action

Stakeholder roadmaps

Structural Timeline 

Adaptive pathways

$$ $$ $$

Economic+Ecological 

01. Recognition & Social 
activation

Stakeholders

02. Procedural phase

03. Structural phase

04. Programmatic phase

05. Ecological-economic 
stage
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Stakeholders
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Phasing

Regional

River basin

Network

Micro

Interlaced 
Community 
governance

Human
Non-human
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5 years
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10-15 years
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30 years



91

+ 
V

isi
on

Water retention

Water retention
Reuse/recycle water
Small scale riparian habitats

Groundwater recharge
Water for local people
Small scale biodiversity

Aquifer recharge
Local habitats

Riverine ecosystem 
suitable for stabilising water system

Floodplain

Ecosystem restoration
Forest restoration

Ecosystem restoration
Forest restoration

Water retention
Aquifer recharge
Riparian corridors

River basin

$$

$$$$

$$$$$$$$$

Protocols of 
Care

Could ecosystem services be 
monetised?

Could environmental 
stewards be compensated 
with so called capital?

Could the ecosystems 
western ghats mountain 
range be compensated for 
ensuring water safety?

Could an upstream region 
which restores and safe keeps 
its ecosystem for the benefit of 
downstream consumers gain 
profit for the resources they 
provide?

Could restoring and 
maintaining the systemic 
function of each local level in 
agreement for the larger good 
be an solution?
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Question?
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