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B U I L D I N G  U P O N  A D A P T I V E  C A P A C I T Y  
A N D  R E S I L I E N C E  I N  P E R I - U R B A N  I N D I A

S H A R L E N E  L .  G O M E S &  L E O N  M .  H E R M A N S

D E L F T  U N I V E R S I T Y  O F  T E C H N O L O G Y ,  N E T H E R L A N D S

For sustainable water resource management in an uncertain world
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Peri-urban
 Transition zone during 

urbanization
 Two way flow of goods, services, 

and population with the  nearby 
urban center.

Contextual features
 Dynamic
 Heterogeneous social 

composition

PERI-URBAN AREAS

C O N T E X T

EGU 2020: Session 5.1.2. Water resources policy and management - systems solutions in an uncertain world



3

Institutions
 Societal rules to guide decision-

making and interactions
 Typically arranged along rural-urban 

boundaries
 Peri-urban institutional void
 Found in peri-urban areas of Pune, 

Hyderabad and Kolkata

Impact on peri-urban water resources
 Seasonal scarcity
 Competition for water access
 Deteriorating water quality

INSTITUTIONS FOR WATER MANAGEMENT

P E R I - U R B A N  I N D I A

P U N E

H Y D E R A B A D

K O L K A T A

G E O G R A P H I C  C O N T E X T
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SUPPORT SUSTAINABLE WATER MANAGEMENT 
THROUGH ADAPTATION PATHWAYS

P E R I - U R B A N  A R E A S

Current rural to urban transformations are not sustainable. The dynamic nature of peri-urban areas requires taking into consideration 
short and long term vulnerabilities. Adaptation pathways is a promising approach reported to help stakeholders and policymakers 

develop longer-term transformative plans (Butler et al., 2016a, Lawrence & Haasnoot 2017, Hermans et al 2017).
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H2O-T2S PROJECT

Cur rent  research  examines  the  res i l i ence  and  adapt ive  o f  pe r i -u rban  a reas  to  wate r  re la ted  
vu lne rab i l i t i e s  to  be  used  as  inputs  in  fu ture  Adapta t ion  Pa thways  workshops .

 Purpose:  Pi lot  the use of  Adaptat ion Pathways in  per i -urban context  to support  sustainable water  
management

 How? Through a ser ies  of  stakeholder  workshops with
 Government agencies
 Local  communit ies  
 Key sc ient i f ic  experts

 Expected to begin in  December 2020 (dependent on Covid-19 s i tuat ion in  India)
 Purpose:  Faci l i tate knowledge exchange & dia logue.  And design transformative pathways for  

sustainable future development of  per i -urban areas
 But how do per i -urban areas currently  adapt and respond to water  re lated vulnerabi l i t ies?
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D I V E R S I T Y

D Y N A M I C S

INDICATORS OF RESILIENCE

F R A M E W O R K

That incorporate learning & 
adaptation

To cope with uncertainty & clear 
directions for adaptive actions

O P E N  I N S T I T U T I O N S

In social and ecological system 
components (ecosystem friendly 
technology, economic incentives)

I N N N O V A T I O N C O U P L E D  S Y S T E M
Recognises human-
ecosystem coupling

C O M P L E X I T Y
Interactions between 

human-natural systems

G O V E R N A N C E P L A T F O R M S

Flexible multi-level governance Action platforms for 
collaboration

K N W O L E D G E  U P T A K E

Participation of resource users & 
interest groups. Translate 

knowledge into 
institutions/governance

E C O S Y S T E M

Indicators of gradual change & early 
warning signals

Monitor key ecosystem 
variables
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ADAPTIVE CAPACITY

F R A M E W O R K

A

B

Adapted from (Anderies et al., 2004)
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PERI-URBAN PROFILE

K O L K A T A

B A D A I  
V I L L A G E

H A D I A  
V I L L A G E

K O L K A T A

 L ive l ihoods in these two per i -urban vi l lages face d i fferent water - re lated
vu lnerab i l i t ies .

 Adapt ive capac i ty and res i l ienc e of water inst i tut ions in per i -urban Kolkata wi l l
be ana lyzed us ing the research frameworks .

 Hadia :  Large  f i sh ing  community  that  
uses  wastewater  f rom Kolkata  c i ty.  
V i l lage  i s  in  a  RAMSAR protected  
wet land,  so  land  use  and  deve lopment  
i s  rest r i c ted .  Some farmers  are  part  of  
a  f i sh ing  cooperat ive  that  offers  added 
benef i t s .  

 Bada i : numerous dye ing factor ies use
large quant i t ies of groundwater and
pol lute sur face water bodies with
eff luents creat ing conf l i c t s with loca l
farmers .
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SUMMARY

 In  urban iz ing  contexts
 Need to  understand  urban  

deve lopment  t ra jector ies  & 
inst i tut iona l  capac i ty

S U S T A I N A B L E  W A T E R  
M A N A G E N E N T

 Start  f rom the  ex i st ing  s i tuat ion
 Res i l ience  & adapt ive  capac i ty  
 Then proceed to  des ign ing  

t ransformat ive  pathways  for  the  
future

T R A N S F O R M A T I V E  C H A N G E

 Pol icy -p lann ing  approach
 Complex ,  uncerta in  futures

A D A P T A T I O N  
P A T H W A Y S
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DISCUSSION 

Q U E S T I O N S  F R O M  T H E  A U T H O R S

1. How can  the  Adaptat ion  Pathways  approach  bu i ld  upon ex ist ing  capac i ty  in  a  g iven  context?

2 .  What  inputs  f rom base l ine  stud ies  do  we integrate  into  the  des ign  of  Adaptat ion  Pathways  workshops?

3.  G iven  the  added uncerta int ies  caused  by  the  Cov id-19  cr i s i s ,  how should  we address  i t  dur ing  pathways  d i scuss ions  
on  water  wi th  stakeholders?
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THANK YOU

@ H 2 O T 2 S

D r .  S h a r l e n e  G o m e s

Pr inc ipa l  Invest igator

D r .  L e o n  H e r m a n s

Post -doc  researcher

P lease  share  your  quest ions  and  feedback
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