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E x e c u t i v e  S u m m a r y

S E E D  M U L T I P U R P O S E
C Y C L O N E  S H E L T E R  

P r o j e c t  L o c a t i o n :  G h o r a m a r a
I s l a n d ,  S u n d a r b a n s ,  S o u t h  2 4
P a r g a n a s ,  W e s t  B e n g a l

I n f r a s t r u c t u r e  D e l i v e r e d :  4 -
s t o r e y  M u l t i p u r p o s e  C y c l o n e
C e n t r e

C o n s t r u c t i o n  P e r i o d :
N o v e m b e r  2 0 2 2 - D e c e m b e r
2 0 2 3

S h e l t e r  C a p a c i t y :  4 0 0 +
i s l a n d e r s  d u r i n g
e m e r g e n c i e s

SEED successfully constructed and
operationalized a state-of-the-art
4-storey Multipurpose Cyclone
Centre on Ghoramara Island, one of
India's most cl imate-vulnerable
locations,  with generous support
from JCAPCPL. The facil ity
addresses crit ical infrastructure
gaps in disaster preparedness for a
community of 5 ,700 islanders,
including 356 cl imate refugees
(displaced famil ies l iv ing in fragile
housing conditions) .  The centre has
proven its effectiveness during
recent extreme weather events,
particularly Cyclone Remal (2024) ,
providing l i fe-saving refuge and
demonstrating the project 's
immediate impact and long-term
value.

P h o t o :  I n a u g u r a t i o n  o f  M u l t i p u r p o s e  C y c l o n e  S h e l t e r  b y  M r .  U j j a l  C h a k r o b o r t y ,  M D ,  J C A P C P L   
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P r o j e c t  C o n t e x t  a n d
J u s t i f i c a t i o n
Geographic and Climate
Vulnerability

Ghoramara Island l ies in one of
India's highest cl imate r isk zones,
classif ied as Very High Damage
Risk Zone-B (Vb = 50 m/s) on the
Wind and Cyclone Vulnerabil ity
Map of India.  The island faces a
maximum storm surge r isk of 12–13
meters as per the Flood Hazard
Map of India,  making it
exceptionally vulnerable to tropical
cyclones and storm surges from the
Bay of Bengal .

Cyclones Amphan (2020) and Yaas
(2021) exposed the deadly
vulnerabil ity of Ghoramara Island
residents,  who faced 15-foot storm
surges and 165 kmph winds with
only one inadequate cyclone
shelter for thousands of people.
The back-to-back disasters
displaced the entire population
multiple t imes,  destroyed 70% of
infrastructure and forced residents
into desperate survival s ituations—
climbing trees and clutching tin
boxes of savings while f loodwaters
rose 6 feet within minutes.

p r o j e c t  O b j e c t i v e s

Provide l i fe ‑saving refuge for up to 400
residents during cyclones,  storm surges
and floods,  in one of India’s highest ‑r isk
zones (Vb = 50 m/s wind, 12–13 m surge) .

Strengthen community resi l ience through
regular disaster ‑preparedness trainings,
dri l ls  and early ‑warning awareness
sessions hosted at the shelter .

Anchor ecosystem ‑based adaptation via  
mangrove restoration,  l inking natural
coastal buffers directly to disaster r isk
reduction.

Double as a community hub year ‑round—
offering clean ‑energy solar backup
(post ‑2024 solar ‑electrif ication) ,  thus
integrating DRR infrastructure with
broader development goals .
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U N P R E C E D E N T E D
M E T E O R O L O G I C A L  V I O L E N C E
T E S T S  I S L A N D ' S  L I M I T S

C y c l o n e  A m p h a n  d e l i v e r e d  t h e
m o s t  s e v e r e  m e t e o r o l o g i c a l  a s s a u l t
o n  G h o r a m a r a  I s l a n d  i n  r e c o r d e d
h i s t o r y .  T h e  s u p e r  c y c l o n i c  s t o r m
s t r u c k  o n  M a y  2 0 ,  2 0 2 0 ,  w i t h
s u s t a i n e d  w i n d s  o f  1 5 5 - 1 6 5  k m p h
g u s t i n g  t o  1 8 5  k m p h  a n d  g e n e r a t e d
a  c a t a s t r o p h i c  s t o r m  s u r g e  o f  4 . 6
m e t e r s  ( 1 5  f e e t ) — c o m p l e t e l y
s u b m e r g i n g  t h e  l o w - l y i n g  i s l a n d .
T h e  I n d i a  M e t e o r o l o g i c a l
D e p a r t m e n t  c l a s s i f i e d  A m p h a n  a s
r e a c h i n g  p e a k  i n t e n s i t y  o f  2 4 0 - 2 5 0
k m p h  o v e r  t h e  B a y  o f  B e n g a l  b e f o r e
m a k i n g  l a n d f a l l  d i r e c t l y  a c r o s s  t h e
S u n d a r b a n s ,  p o s i t i o n i n g  G h o r a m a r a
I s l a n d  i n  t h e  s t o r m ' s  m o s t
d e s t r u c t i v e  n o r t h e a s t e r n  q u a d r a n t .  

C y c l o n e  Y a a s ,  w h i l e
m e t e o r o l o g i c a l l y  l e s s  i n t e n s e  w i t h
w i n d s  o f  1 0 0 - 1 2 0  k m p h ,  p r o v e d
e q u a l l y  d e v a s t a t i n g  d u e  t o  i t s
t i m i n g  w i t h  f u l l  m o o n  a s t r o n o m i c a l
t i d e s  t h a t  a m p l i f i e d  s t o r m  s u r g e  t o
6 - 8  m e t e r s  a b o v e  n o r m a l  l o w  t i d e
l e v e l s .  T h e  c o m b i n e d
m e t e o r o l o g i c a l  a n d  t i d a l  f o r c e s
f l o o d e d  t h e  e n t i r e  i s l a n d  w i t h i n  2 0
m i n u t e s  w h e n  e m b a n k m e n t s  f a i l e d ,
c r e a t i n g  w a t e r  l e v e l s  t h a t  r e a c h e d  6
f e e t  d e e p  o n  m a i n  r o a d s .  T h e  1 2 -
m o n t h  i n t e r v a l  b e t w e e n  c y c l o n e s
p r o v i d e d  i n s u f f i c i e n t  r e c o v e r y  t i m e ,
c r e a t i n g  c o m p o u n d i n g  i m p a c t s  t h a t
p u s h e d  t h e  i s l a n d ' s  n a t u r a l  a n d
h u m a n  s y s t e m s  b e y o n d  t h e i r
a d a p t i v e  c a p a c i t y .

H U M A N  D I S P L A C E M E N T
A N D  D E S P E R A T E
S U R V I V A L  M E A S U R E S
R E V E A L  S H E L T E R  C R I S I S

Th e  m o s t  d a m n i n g  ev i d e n ce  o f  G h o ra m a ra  I s l a n d ' s  s h e l te r  i n f ra s t r u c t u r e  d e f i c i t
l i e s  i n  r e s i d e n t s '  s u r v i va l  a cco u n t s  d u r i n g  b o t h  c yc l o n e s .  A n i l  G h o ra i ,  a  5 0 - ye a r - o l d
r e s i d e n t ,  c l u tc h e d  a  t r e e  w h i l e  h o l d i n g  a  t i n  b ox  co n t a i n i n g  h i s  fa m i l y ' s  s av i n g s
a n d  d o c u m e n t s  a s  f l o o d wa te r s  r o s e  d u r i n g  Ya a s ,  w h i l e  h i s  w i fe  s c ra m b l e d  o n to  a
p i l e  o f  b r i c ks  w i t h  t h e i r  b a by  to  e s ca p e  d r ow n i n g .  Th i s  s ce n e  r e p e a te d  a c r o s s  t h e
i s l a n d  a s  t h e  s i n g l e  ex i s t i n g  c yc l o n e  s h e l te r  p r ove d  w h o l l y  i n a d e q u a te  fo r  t h e
p o p u l a t i o n  o f  t h o u s a n d s .

D u r i n g  A m p h a n ,  1 5 0  fa m i l i e s  l o s t  t h e i r  h o m e s  co m p l e te l y  a n d  we r e  fo r ce d  to  t a ke
r e f u g e  a t  T a n k p a r ,  a n  e l eva te d  a r e a  a r o u n d  a  p o n d ,  w i t h  1 4  fa m i l i e s  r e m a i n i n g
h o m e l e s s  fo r  ove r  t wo  ye a r s  l i v i n g  i n  t a r p a u l i n  te n t s . Th e  i n a d e q u a te  s h e l te r
ca p a c i t y  b e ca m e  eve n  m o r e  c r i t i ca l  d u r i n g  Ya a s  w h e n  COV I D - 1 9  r e s t r i c t i o n s
r e d u ce d  s h e l te r  o cc u p a n c y  f r o m  2 0 - 3 0  p e o p l e  p e r  r o o m  to  j u s t  5  p e o p l e ,  c u t t i n g
ava i l a b l e  s p a ce  by  9 0 % .  Ove r  3 0 0  h o m e l e s s  r e s i d e n t s  we r e  h o u s e d  a t
K r i s h n a c h a n d ra p u r  H i g h  S c h o o l  fo r  n e a r l y  a  m o n t h  a f te r  Ya a s ,  w i t h  e n t i r e  fa m i l i e s
s l e e p i n g  o n  c l o t h s  s p r e a d  o n  c l a s s r o o m  f l o o r s  w h i l e  s t r u g g l i n g  w i t h  co n t a m i n a te d
wa te r  s u p p l i e s .  

P e r s o n a l  a cco u n t s  r eve a l  t h e  h u m a n  co s t  o f  i n f ra s t r u c t u r e  g a p s .  S u b ra t a  H azra ,  a
l o ca l  ke r o s e n e  d e a l e r ,  r e p o r te d  t h a t  A m p h a n  " l e f t  m e  w i t h  j u s t  a  g a m c h h a  a n d
o n e  p a i r  o f  u n d e r we a r "  a f te r  d e s t r oy i n g  h i s  h o m e .  S h e i k h  S a b i r ,  2 4 ,  s u m m a r i ze d
t h e  co m m u n i t y ' s  p l i g h t  a f te r  Ya a s :  " We  l o s t  eve r y t h i n g — o u r  h o u s e ,  o u r  f i s h  p o n d s
t u r n e d  s a l i n e .  A l l  l i ve s to c k  d i e d .  We  ca u g h t  n o  f i s h  d e s p i te  r e p e a te d  a t te m p t s . "  
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n e e d  f o r  r e s i l i e n t
i n f r a s t r u c t u r e
T h e  d e v a s t a t i n g  i m p a c t s  o f  C y c l o n e s  A m p h a n  a n d  Y a a s  o n  G h o r a m a r a
I s l a n d  p r o v i d e  o v e r w h e l m i n g  e v i d e n c e  f o r  t h e  u r g e n t  n e e d  f o r  r e s i l i e n t
c y c l o n e  s h e l t e r  i n f r a s t r u c t u r e .  M e t e o r o l o g i c a l  d a t a  s h o w i n g  1 5 - f o o t  s t o r m
s u r g e s  a n d  1 6 5  k m p h  w i n d s ,  c o m b i n e d  w i t h  h u m a n  i m p a c t  a c c o u n t s  o f
e n t i r e  f a m i l i e s  c l i n g i n g  t o  t r e e s  a n d  b r i c k s  w h i l e  t h e i r  h o m e s  w e r e
d e s t r o y e d ,  d e m o n s t r a t e  t h a t  t h e  i s l a n d ' s  s i n g l e  i n a d e q u a t e  s h e l t e r
r e p r e s e n t s  a  h u m a n i t a r i a n  c r i s i s  w a i t i n g  f o r  t h e  n e x t  m a j o r  s t o r m .

The  i s land 's  geographica l  i so lat ion ,
rap id  eros ion  and pos i t ion  in  one  of
the  wor ld ' s  most  cyc lone-prone
regions  make adequate  cyc lone
shel ter  in f rast ructure  not  just
adv isab le  but  essent ia l  for
prevent ing  future  humanitar ian
disasters .

W i t h o u t  i m m e d i a t e  c o n s t r u c t i o n  o f
p r o p e r  c y c l o n e  s h e l t e r s  d e s i g n e d  t o
w i t h s t a n d  6 - 8  m e t e r  s t o r m  s u r g e s
a n d  a c c o m m o d a t e  t h e  i s l a n d ' s
p o p u l a t i o n  d u r i n g  e x t e n d e d
d i s p l a c e m e n t  p e r i o d s ,  t h e  n e x t  m a j o r
c y c l o n e  w i l l  l i k e l y  r e p e a t  t h e  s a m e
p a t t e r n  o f  p r e v e n t a b l e  h u m a n
s u f f e r i n g ,  c o m p l e t e  i n f r a s t r u c t u r e
d e s t r u c t i o n ,  a n d  a c c e l e r a t e d
c o m m u n i t y  d i s p l a c e m e n t  t h a t  h a s
c h a r a c t e r i z e d  t h e  p a s t  t w o  d i s a s t e r s .

Th e  r e cove r y  t i m e l i n e  fo l l ow i n g  b o t h
c yc l o n e s  i l l u s t ra te s  h ow  i n a d e q u a te
i n f ra s t r u c t u r e  c r e a te s  c yc l e s  o f
d e s t r u c t i o n  a n d  te m p o ra r y
r e b u i l d i n g .  U n l i ke  p r ev i o u s  c yc l o n e s
w h e r e  r e s i d e n t s  r e t u r n e d  h o m e
w i t h i n  d ays ,  m a ny  r e m a i n e d  i n
e m e r g e n c y  s h e l te r s  fo r  a l m o s t  a
m o n t h  a f te r  Ya a s  d u e  to  p e r s i s te n t
f l o o d i n g  a n d  co m p l e te  i n f ra s t r u c t u r e
fa i l u r e .  P h o t o : M u l t i p u r p o s e  C y c l o n e  S h e l t e r  ,  G h o r a m a r a  
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P r o j e c t  I m p l e m e n t a t i o n
I N F R A S T R U C T U R E  D E S I G N  A N D  C O N S T R U C T I O N  

T h e  4 - s t o r e y  M u l t i p u r p o s e  C y c l o n e
C e n t r e  w a s  d e s i g n e d  t h r o u g h
e x t e n s i v e  c o m m u n i t y  c o n s u l t a t i o n
a n d  p a r t i c i p a t o r y  p l a n n i n g  t o
m e e t  m u l t i p l e  c o m m u n i t y  n e e d s .

Structural Engineering Excellence

4-storey reinforced concrete structure designed to withstand high winds
exceeding Very High Damage Risk Zone-B specif ications (Vb = 50 m/s) .

Storm surge-resistant foundation and elevated design protecting against
maximum surge r isks of 12–13 meters .

Earthquake-resistant construction meeting Indian seismic standards for
coastal regions.

P h o t o :  c o n s t r u c t i o n  i n  p r o g r e s s  o f  M u l t i p u r p o s e  C y c l o n e  S h e l t e r  b y  i n v o l v i n g  l o c a l  l a b o u r e r s  
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Emergency Shelter Infrastructure:

Accommodation for 400+ residents during cyclones and f loods across
multiple f loors .

Built  with deep ‑ foundations and pil ings to resist lateral storm ‑surge
pressures;  wind ‑rated windows and elevated plinth ensure structural
integrity under extreme loads.

Essential Services and Facilities:

Integrated communication infrastructure including radio systems, mobile
charging stations and emergency communication protocols .

Special ized storage areas for emergency food supplies ,  drinking water
reserves,  hygiene kits and other disaster response equipment.

Multiple f loors equipped with adequate toilet facil it ies and washing areas
designed for high occupancy during emergencies

P h o t o :  W a s h  s t a t i o n s  a t   M u l t i p u r p o s e  C y c l o n e  S h e l t e r ,  R a i p a r a ,  G h o r a m a r a   
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C O M M U N I T Y  P A R T I C I P A T I O N  A N D  O W N E R S H I P

Participatory Planning Process

Over 200 vi l lagers contributed to site ‑selection workshops,  blueprint
reviews and f inal design charrettes—ensuring local needs for accessibil ity ,
and gender ‑safety were met.

A 12 ‑member body ( including panchayat,  SHG and youth representatives)
oversees routine maintenance, stock ‑replenishment and annual readiness
audits .

P h o t o :  C o m m u n i t y  m e e t i n g  i n  p r o g r e s s  w i t h  t h e  i s l a n d e r s  a t  R a i p a r a  v i l l a g e ,  G h o r a m a r a  



08

Solar Infrastructure Components:

Rooftop photovoltaic (PV) panel system covering multiple f loors .

Battery bank for energy storage and backup power across al l  levels .

LED l ighting system for emergency and night-time use throughout the 4-
storey structure.

.
24/7 power backup capabil ity for 400+ evacuees across multiple f loors .

P h o t o :  R o o f t o p  s o l a r  a r r a y  i n s t a l l e d  o n  t h e   M u l t i p u r p o s e  C y c l o n e  S h e l t e r ,  R a i p a r a ,  G h o r a m a r a  

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

R e co g n i z i n g  t h e  p e r s i s te n t  e n e r g y  p ove r t y  o n  o f f ‑g r i d  G h o ra m a ra  I s l a n d ,
S E E D  e q u i p p e d  t h e  n ew  fo u r ‑ s to r ey  ce n t r e  w i t h  a  r o o f to p  p h o tovo l t a i c
a r ray ,  b a t te r y  b a n k  a n d  L E D  l i g h t i n g  n e t wo r k — e n s u r i n g  r e l i a b l e ,  2 4 / 7
p owe r  fo r  c r i t i ca l  co m m u n i ca t i o n s ,  m e d i ca l  e q u i p m e n t  a n d  e m e r g e n c y
o p e ra t i o n s .
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C O M M U N I T Y  E M P O W E R M E N T  A N D  C A P A C I T Y  B U I L D I N G

Disaster Preparedness Training:

Year round disaster preparedness training and dri l ls  at the center .

Conducting training on ecosystem-based disaster r isk reduction
approaches.

Hosting mangrove restoration and environmental conservation activit ies
through out the year .

P h o t o :  S H G  w o m e n   p a r t i c i p a t i n g  i n  h a n d s  o n  f i r s t ‑a i d  t r a i n i n g  a t  t h e  M u l t i p u r p o s e  C y c l o n e  S h e l t e r  



10

Zero ‑Casualty Record- All  300 sheltered islanders reported intact health
and no shelter ‑related injuries during the Category I I  landfall .

Rapid Relief Staging- Within two hours of Remal’s wind ‑peak, the centre’s
rel ief  teams (20 key members) dispatched water ,  rations and hygiene kits
to 300 households—guided by onsite coordination via solar ‑powered
communications.

P h o t o :  I s l a n d e r s  t a k i n g  r e f u g e  a t   M u l t i p u r p o s e  C y c l o n e  S h e l t e r ,  d u r i n g  R e m a l  ( 2 0 2 4 )

P E R F O R M A N C E  D U R I N G  C Y C L O N E  R E M A L  ( 2 0 2 4 )

I n  t h e  fa ce  o f  C yc l o n e  R e m a l ’ s  sw i f t  a p p r o a c h ,  t h e  G h o ra m a ra  ce n t r e ’ s
ye a r s  o f  p r o a c t i ve  p l a n n i n g  a n d  i nve s t m e n t  i n  r e s i l i e n t  i n f ra s t r u c t u r e
p r ove d  d e c i s i ve .  S i t u a te d  a to p  o n e  o f  t h e  i s l a n d ’ s  h i g h e s t  p o i n t s  a n d
r e i n fo r ce d  to  w i t h s t a n d  p owe r f u l  s u r g e s ,  t h e  s h e l te r  n o t  o n l y  o f fe r e d
p hys i ca l  p r o te c t i o n  b u t  a l s o  s e r ve d  a s  a  co m m a n d  h u b  w h e r e  t ra i n e d
vo l u n te e r s ,  s to c ke d  s u p p l i e s  a n d  s o l a r ‑p owe r e d  co m m u n i ca t i o n s
co nve r g e d  a t  t h e  m o m e n t  o f  g r e a te s t  n e e d .  W h e n  R e m a l ’ s  w i n d s  p e a ke d ,
t h e s e  p r e p a ra t i o n s  t ra n s l a te d  d i r e c t l y  i n to  l i fe s av i n g  a c t i o n :  a  s e a m l e s s
t ra n s i t i o n  f r o m  e a r l y ‑wa r n i n g  d r i l l s  to  e m e r g e n c y  d e p l oy m e n t ,  e n s u r i n g
b o t h  i m m e d i a te  s a fe t y  fo r  h u n d r e d s  u n d e r  i t s  r o o f  a n d  ra p i d  d e l i ve r y  o f
v i t a l  r e l i e f  to  s u r r o u n d i n g  h o u s e h o l d s .
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A l i g n m e n t  w i t h  D R R
B e s t  P r a c t i c e s

Bui ld  Back  Better -  I n t e g r a t e s  r e s i l i e n t
b u i l d i n g  c o d e s  a n d  g r e e n  i n f r a s t r u c t u r e  i n  l i n e
w i t h  n a t i o n a l  D R R  g u i d e l i n e s .

Ecosystem‑Based Adaptat ion-  C o m b i n e s
s t r u c t u r a l  s h e l t e r  w i t h  m a n g r o v e  n u r s e r i e s
t h a t  b u f f e r  s t o r m  s u r g e s  a n d  e n h a n c e
b i o d i v e r s i t y .

Community ‑Centr ic  Governance-  E m p o w e r s
l o c a l  a c t o r s  i n  d e c i s i o n ‑m a k i n g ,  m a i n t e n a n c e
a n d  e m e r g e n c y  d r i l l s — e n s u r i n g  s u s t a i n a b i l i t y
a n d  o w n e r s h i p .

Clean  Energy  Integrat ion-  D e m o n s t r a t e s  a
r e p l i c a b l e  m o d e l  o f  s o l a r ‑b a c k e d  e m e r g e n c y
s e r v i c e s  f o r  l a s t ‑m i l e  c o m m u n i t i e s .

S E E D ’ s  M u l t i p u r p o s e  C y c l o n e  C e n t r e  a t
G h o r a m a r a  e x e m p l i f i e s  c u t t i n g ‑e d g e ,
c o m m u n i t y ‑d r i v e n  d i s a s t e r  r e s i l i e n c e .
I t s  r o b u s t  d e s i g n ,  m u l t i ‑m o d a l  s e r v i c e s
a n d  a c t i v e  l o c a l  g o v e r n a n c e  h a v e
a l r e a d y  p r o v e n  l i f e ‑s a v i n g  d u r i n g
C y c l o n e  R e m a l  i n  2 0 2 4  a n d  i t s
i n t e g r a t i o n  o f  p r e p a r e d n e s s ,  r e s p o n s e
a n d  e c o s y s t e m ‑a d a p t a t i o n  p o s i t i o n s  i t
a s  a  b e s t ‑p r a c t i c e  m o d e l  f o r  D R R M  i n
c l i m a t e ‑v u l n e r a b l e  r e g i o n s .
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