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T R A N S D I S C I P L I N A R Y  D E S I G N  O F  A D A P T A T I O N  
P A T H W A Y S  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 ,  S A R A H  L U F T ,  S H R E Y A  C H A K R A B O R T Y ,  

L E O N  M .  H E R M A N S  &  C A R S T E N  B U T S C H

P L A N N I N G  W A T E R  N E E D S  I N  A  S U S T A I N A B L E  U R B A N  T R A N S I T I O N S

I M A G E :  H 2 O - T 2 S  

E G U  2 0 2 1 : H S 1 . 2 . 1  
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WATER MANGEMENT DURING URBAN TRANSITIONS

 Located  c los e  to  expand i ng  c i ty

 Tran s i t i on  i s  c lea r l y  v i s i b l e  in  land  use ,  popu lat ion ,  

economi c  act iv i t i e s

 Dynamic  and  hete roge n eou s  

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

G E O G R A P H I C  C O N T E X T

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



3

 Lack access to safe drinking water

 Competition from cities, industries

 Contamination (e.g. industrial, urban effluents)

 Over-exploitation of groundwater (arsenic crisis)

 Climate hazards (rainfall variability, droughts, cyclones)

I M A G E S :  H 2 O - T 2 S ,  S H I F T I N G  G R O U N D S

WATER RELATED VULNERABILITIES
C O N T E X T

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYoYax0_LXAhVGZFAKHdjbDzQQjRwIBw&url=http://www.sos-arsenic.net/english/mitigation/bomb.html&psig=AOvVaw0ha_SXcSKRj5XuEdgiwzj5&ust=1512555730158127
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKj-KT1_LXAhWGYVAKHTExB0UQjRwIBw&url=http://www.bgs.ac.uk/arsenic/bangladesh/&psig=AOvVaw3NxYOYRkO_AiUfq9_vOyqj&ust=1512556738984430
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ADAPTATION PATHWAYS APPROACH

Current rural to urban transitions are unsustainable. Dynamic nature requires consideration of short and long term water related vulnerabilities. Multi-actor context requires 
coordination & understanding of local needs. 

Adaptation pathways is a promising approach reported to help stakeholders and policymakers develop longer-term transformative plans. H2O-T2S project is currently using this 
approach to help peri-urban actors in Pune, Hyderabad and Kolkata identify more sustainable future pathways. 

H A A S N O O T ,  K W A K K E L ,  W A L K E R  &  T E R  M A A T ,  2 0 1 3 ,  B U T L E R  E T  A L .  2 0 1 6 ,  L A W R E N C E  &  H A A S N O O T  2 0 1 7 ,  H E R M A N S  E T  A L .  2 0 1 7
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RESEARCH AIM

H o w  c a n  p e r i - u r b a n  a c t o r s  b e  e n g a g e d  i n  t h e  d e s i g n  o f  a d a p t a t i o n  p a t h w a y s  f o r  t h e i r  l o c a l  c o n t e x t ?

I M A G E :  H 2 O - T 2 S
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BUILDING THE PATHWAYS

Frame the workshop and the current 
scenario from research findings

Define future goals, objectives, and 
aspirations (by stakeholders)

V I S I O N

Develop possible future scenarios

C R E A T E  S C E N A R I O S

PATHWAYS BUILDING IN PERI-URBAN CONTEXT

Analyse and prioritize future scenarios
Formulate path from current to the future : 

Identify strategies, tipping points etc.

B U I L D  P A T H W A Y S

Reflect on developed pathways schematic

R E F L E C T

I N T E G R A T E  R E S E A R C H

C O M P A R E  S C E N A R I O S
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ENGAGING ACTORS IN PATHWAYS BUILDING

Government, academics, civil society and representatives from local workshops

N A T I O N A L  L E V E L  W O R K S H O P  – S H A R E  F I N D I N G S

Government, academics, civil society and representatives from local workshop

S T A T E  L E V E L  W O R K S H O P  – B U I L D  P A T H W A Y S

Livelihood groups, spatial clusters, gender, village govt and local leaders

L O C A L  L E V E L  W O R K S H O P  – C O N T E X T U A L  N E E D S

P A R T I C I P A T O R Y  W O R K S H O P S
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UNCERTAINTY

COVID -1 9  CRI S I S

• No t rave l  to  Ind ia ,  in -pe rson  workshops  no  longer  poss ib l e
• Unknown:  Wi l l  peop le  st i l l  want  to  ta lk  to  us  or  wi l l  they  be  in  “cr i s i s  mode”  or  have  other  

pr ior i t i e s ?

REMOTE ENAGEMENT OF PERI-URBAN ACTORS

ALTERNATE ENGAGEM ENT METHOD

• 20  membe r  pane l  ( commu n i ty,  loca l  government )
• I terat ive  des ign  o f  pathways  over  three  rounds
• Tra i n  loca l  team s  to  impl e m ent  each  round
• Te le phon e  meet i ng s  wi th  pane l  membe rs  1  on  1
• Discu s s  in format i on  share d  v ia  whatsap p
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Field visits to India in 
2019 and 2020

Respond to group’s 
scoring of scenarios 

and define action 
sequencing

Sketch future scenarios & 
immediate actions

Synthesize scenarios (& 
goals) & actions from 

panel members

Score scenarios & 
actions (based on 
probability, goals) 

Delphi final step: 
Develop pathways 

schematic

Reflect on pathways 

DELPHI METHOD FOR REMOTE DESIGN OF PATHWAYS

Synthesize scoring of 
scenarios & actions by 

panel

B A S E L I N E R O U N D  1 R O U N D  2 R O U N D  3 F I N A L  R E F L E C T I O N

Describe present 
situation using 

research findings
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D E L P H I :  1  O N  1  M E E T I N G S  W I T H  A C T O R S

S C H E M A T I C  O F  D E L P H I  B A S E D  P A T H W A Y S  D E V E L O P M E N T  ( G O M E S ,  2 0 2 1 )
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TO SCIENCE CITY (KOLKATA) ~10KM

EAST KOLKATA WETLANDS

HADI : PERI-URBAN KOLKATAHADIA :  PERI-URBAN KOLKATA
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UNCERTAINTY
WASTEWAT ER F ISHING

 Trad i t ion a l  l i ve l i hood  ( seve ra l  generat i on s )  pract i c e d  in  f i sh ing  ponds
 Most  f i sh ing  act iv i t i e s  a re  seen  north  o f  Basant i h ighway
 Seve ra l  l a rge r  ponds  are  used  for  commerc i a l  aquacu l t ure  by  pr ivate  f i she r m en or  cooperat i ve s
 1  la rge  f i sh ing  cooperat ive :  3  la rge  ponds  for  aquacu l tu re
 Wastewate r  f rom cana l  d i st r i bu ted  through  smal l e r  channe l s  and  gates  to  f i sh ing  ponds
 Vulne rab i l i t i e s :  dec l i n i ng  nutr i ent s  in  wastewate r ;  loans  for  f i sh i ng  equ ipm e nt  &  f i sh  feed;  labor i ss u e s ;  cana l  dredg ing ,  

contro l  o f  wastewate r  cana l

BASELINE: CURRENT LIVELIHOODS

I M A G E :  H 2 O - T 2 S
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UNCERTAINTY
OTHER L IVEL I HO OD S

 Agr icu l t ure  pract i c ed  on  a  smal l e r  sca l e ,  most ly  in  the  south
 Farm e rs  prev iou s ly  re l i e d  on  groundwate r  for  cu l t i vat i ng  paddy  or  vegetab le s ,  those  wi thout  acce s s  to  groundwate r  use  

cana l  water
 Agr icu l t u ra l  l ands  are  become barren  or  a re  conver te d  into  f i sh i ng  ponds
 Some are  invo lved  in  water  vend ing  bus in e s s e s ,  employe d  in  New Town or  the  Ko lkata  leath e r  complex

BASELINE: CURRENT LIVELIHOODS

I M A G E S :  H 2 O - T 2 S ,  H O U S I N G . C O M ,  T H E  T E L E G R A P H
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P R E F E R R E D  F U T U R E  S C E N A R I O

RESULTS: DRAFT PATHWAYS FOR HADIA LIVELIHOODS

CURRENT 
SITUATION

REDUCE LOCAL POLLUTION PROTECT WETLAND

EQUITABLE WASTEWATER DISTRIBUTION

WASTWATER TREATMENT PLANT

TRAINING FOR FISHERMEN

CANAL FREFURBISHMENT

LEASE LAND FOR FISHING

FINANCIAL SUPPORT

SUPPORT FISHERIES SECTOR

WATER SUPPY FOR FISHING

TRAINING & EDUCATION

START-UP FINANCIAL ASSISTANCE

FISHING & HORTICULTURE

FISHING & AGRICULTURE

DIVERSIFY LIVELIHOODS

LEAVE FISHING

DUAL INCOME OUTSIDE FISHING

FACTORY JOB

AGRICUTURE RELATED JOB

GARMENT MANUFACTURING

SMALL BUSINESS IN VILLAGE

GOVT. JOB/ GOVT. SCHEMES

MIGRATE TO CITY

PRIVATE SECTOR JOB

MORE EXPENSES, LESSER PROFITS FINANCIAL INSEUCRITY

SEVERE 
HARDSHIPS FOR 
HOUSEHOLDS

BETTER LIFE FROM 
TRADITIONAL 
LIVELIHOODS

PROTECTED 
WETLAND 
ENVIRONMENT

DESTRUCTION OF 
WETLANDS

URBAN 
INFRASTRUCTURE 
DEVELOPMENT

PERI-URBAN 
INDUSTRY

GROUNDWATER 
DISASTER

HEALTH CRISIS

I D E A L  S C E N A R I O N I G H T M A R E  S C E N A R I O A C T I O N S
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P R E F E R R E D  F U T U R E  S C E N A R I O

RESULTS: DRAFT PATHWAYS FOR HADIA LIVELIHOODS
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S U S T A I N A B L E  W E T L A N D  D E V E O P M E N T

V I L L A G E  D E V E L O P M E N T

C L I M A T E  C H A N G E

U R B A N I Z A T I O N

I D E A L  S C E N A R I O N I G H T M A R E  S C E N A R I O
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UNCERTAINTY
L IVEL I HO O D S & HOUSEHO L D WATER ANAYSI S

 Map inst i tu t i on s  &  dec i s i on s  at  d i f ferent  nodes  in  the  pathways
 Add va lue s  as  eva lu at ion  c r i te r i a
 Create  s im i l a r  schem at i c  for  househo l d  water  use

ROUND 3

 Seque n c i ng  o f  ac t ion s
 Tran sfe r  stat ion s :  mov ing  f rom one  st rate gy  (e . g .  support  f i sh ing )  to  another  (e . g .  leave  f i sh ing )
 S igna l s  &  t ipp ing  po ints  
 Eva luate  pathways  us ing  va lue s

F INAL  REFLEC T I ON

 Discu s s  each  sche m at i c  w i th  pane l  membe rs  ( sep a rate l y )
 Integrate d  pathways  map to  d i sc u s s  t rade-of fs  betwee n  water  use s  in  d i f fere nt  secto rs

NEXT STEPS
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THANK YOU

PROJECT WEBSITE
http://saciwaters.org/t2speriurban/

UPDATES
@H2O-T2S

CONTACT
S.L. Gomes@tudelft.nl
Delft University of Technology

https://www.researchgate.net/profile/Sharlene-Gomes
https://www.researchgate.net/profile/Sharlene-Gomes
https://www.researchgate.net/profile/Sharlene-Gomes
https://www.researchgate.net/profile/Sharlene-Gomes
mailto:S.L.Gomes@tudelft.nl
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