
Team	  

Naman	  Sharma	  

Shilpa	  Singh	  

Mentor	  

Prof.	  A.	  K.	  Gosain	  

(IIT	  Delhi)	  

CONSERVE	  
DIGITAL	  MODEL	  TO	  INFORM	  WATER	  SECURE	  CITIES	  

April	  15,	  2019	  



NEED	  

•  Water-‐	  fundamental	  link	  between	  climate	  

	  system,	  human	  society	  and	  environment	  

•  CiHes	  face	  great	  challenge	  for	  WATER	  SECURITY	  

•  Need-‐	   right	   picture	   of	   mee8ng	   water	   demand	  

from	  all	  the	  sectors	  within	  the	  limited	  availability	  

•  Iden8fying	  the	  gap	  between	  demand	  and	  supply	  

•  Iden8fying	   the	   gap	   between	   judicious	   need	   and	  

demand	  
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PROBLEM	  STATEMENT	  

CiHes	   are	   water	   stressed	   primarily	   due	   to	   increasing	   populaNon	   and	   varying	   climaNc	   condiNons.	   This	   creates	  

uncertain	  scenarios	  for	  demand	  and	  availability	  of	  water	  resulHng	  in	  improper	  planning	  and	  management	  of	  resources.	  

To	  address	  these	  issues,	  there	  is	  need	  for	  a	  water	  balance	  model	  for	  the	  ciHes.	  
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SIMILAR	  INITIATIVES	  
India	  Water	  Tool	  
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India	  Water	  Tool	   SSAP	  (State/	  UT	  Specific	  AcHon	  Plan)	  
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India	  Water	  Tool	   SSAP	  (State/	  UT	  Specific	  AcHon	  Plans)	   Water	  Balance	  App	  (Source:	  ArcGIS)	  
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CRQ	   SRQ	   DRQ	  

How	  capable	  is	  the	  city	  in	  

meeNng	  the	  current	  and	  

anNcipated	  water	  demand?	  

How	  is	  the	  city	  managing	  its	  

present	  water	  demand?	  

What	  is	  the	  total	  water	  demand	  of	  the	  city	  and	  various	  

water	  resources	  catering	  to	  the	  demand?	  

How	  are	  the	  varying	  climaHc	  condiHons	  and	  other	  factors	  

(polluHon,	  land	  use	  change)	  influencing	  the	  water	  

availability?	  

How	  prepared	  is	  the	  city	  to	  

be	  water	  secure	  in	  the	  future	  

(2030s)?	  

What	  is	  the	  city’s	  aggregate	  water	  demand	  for	  future?	  

In	  light	  of	  climate	  change,	  what	  is	  the	  likely	  scenario	  for	  

water	  availability	  in	  the	  future?	  
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PHASE	  I:	  
OBSERVATIONAL	  
VISIT	  TO	  CITIES	  
(APR-‐MAY)	  

CITY	  
SELECTION	  

SITUATIONAL	  
ANALYSIS	  

CURRENT	  
INITIATIVES	  

&	  
ASPIRATIONS	  	  
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Water	  deficit	  
Efficiency	  of	  supply	  24	  X	  7	  water	  supply	  

SCADA	  



PHASE	  II:	  
LITERATURE	  STUDY	  

(MAY-‐JUN)	  

HYDRO-‐
LOGY	  

CLIMATE	  

GIS	  

WATER	  
MANAGE-‐
MENT	  

FUTURE	  
PROJECT-‐
IONS	  

DATA	  
SOURCES	  

CASE	  STUDY	  

PopulaHon	   Sources	  of	  water	  

Socio	  economic	  data	  

Water	  balance	  examples	  

Water	  cycle	  
Water	  Balance	  

Expected	  Trends	  
GCM	  

Base	  map	  

Sector-‐wise	  Supply	  &	  DistribuHon	  
Waste	  water	  treatment	  

Land	  use	  
Climate	  

Rainfall	  

	  
	  
	  

IrrigaHon	  
Groundwater	  

Digital	  tool	  
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PHASE	  III:	  
DATA	  COLLECTION	  

(JUN-‐JUL)	  

SOCIO-‐
ECONOMIC	  

DATA	  

CLIMATE	  

QUALITY	  

WATER	  
MANAGEME

NT	  

Rainfall	  

WTPs	  and	  treatment	  levels	  

PopulaHon	  

Assessing	  the	  no.	  of	  bore	  wells	  

Land	  use	  &	  Master	  Plans	  

Groundwater	  
discharge	  and	  
recharge	  

Understanding	  reasons	  
Any	  efforts	  taken	  

Sources	  of	  polluHon	  

NRW	  &	  UFW	  
Water	  supplied	  &	  received	  
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PHASE	  IV:	  
WATER	  BALANCE	  

MODEL	  
(AUG-‐SEP)	  

COMPARA-‐
TIVE	  

ANALYSIS	  

GIS	  

DATA	  GAPS	  ASSESSING	  
VARIABLES	  

ASSUMP-‐
TIONS	  

Filtering	  variables	  
necessary	  for	  modeling	  

AssumpHons	  

Pilot	  city	  selecHon	  
Data	  collected	  v/s	  exisHng	  models	  

Thumb	  rules	  
Proxies	  
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PHASE	  V:	  	  
PROPOSAL	  &	  

IMPLEMENTATION	  
(OCT-‐JAN)	  

MATHE-‐
MATICAL	  

MODELLING	  

GIS	  

FORECAST-‐
ING	  &	  

PROJECTIONS	  

DIGITAL	  TOOL	  OUTCOMES	  &	  
BENEFITS	  

SCALABILITY	  
&	  

LIMITATIONS	  

SUBMISSIONS	  
&	  LAUNCH	  

PreparaHon	  of	  base	  map	  

PopulaHon	  growth	  

IntegraHng	  data	  collected,	  
assumpHons,	  forecasts	  and	  
projecHons	  to	  create	  a	  data	  
visualizaHon	  tool	  

Digital	  tool	  

FormulaHng	  equaHons	  

IntegraHng	  output	  on	  map	  

Change	  in	  the	  trend	  of	  rainfall	  
Increase/decrease	  in	  no.	  
of	  bore	  wells	  

Impacts	  of	  land	  use	  change	  	  

Report	  

CalculaHng	  water	  balance	  
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AdministraHve	  boundary	  of	  the	  city	  

THE	  CONCEPT	  

SMART	  CITY	  
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THE	  CONCEPT	  
Water	  availability	  

Aggregate	  water	  availability	  

Surface	  water	  sources	  

Ground	  water	  

Treated	  waste	  water	  

Rainfall	  
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THE	  CONCEPT	  
Water	  ouRlows	  

Aggregate	  water	  ou\lows	  

•  EvaporaHon	  from	  surface	  water	  

bodies	  

•  EvapotranspiraHon	  from	  forests,	  

natural	  vegetaHon	  

•  Inter-‐city	  transfer	  
•  InfiltraHon	  
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THE	  CONCEPT	  
Comparison	  

Total	  
available	  
water	  

Water	  available	  
for	  supply	  

Water	  
ouglows	  

Water	  supplied	  

Storage	  

Water	  received	  
by	  the	  user	  

System	  losses	  

Water	  
available	  
for	  supply	  

Water	  
supplied	  

Q
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	  o
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Aggregate	  water	  demand	  

DomesHc	  

Industry	  and	  infrastructure	  

Establishments	  and	  insHtuHonal	  

Farm	  sector	  

Forestry	  and	  wildlife	  

THE	  CONCEPT	  
Water	  demand	  
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THE	  CONCEPT	  
Zonal	  level	  analysis	  
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Water	  surplus	  zone	  

Water	  deficit	  zone	  



THE	  CONCEPT	  
Challenge	  

Total	  
available	  
water	  

Water	  available	  
for	  supply	  

Water	  
ouglows	  

Water	  supplied	  

Storage	  

Water	  received	  
by	  the	  user	  

System	  loses	  

Water	  
available	  
for	  supply	  

Water	  
supplied	  

Total	  
demand	  
of	  water	  

Deficit	  
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THE	  CONCEPT	  
Monthly	  trend	  

Month-‐wise	  analysis	  of	  deficit	  

Jan 	  Feb 	  Mar 	  Apr 	  May 	  Jun	   	  Jul	   	  Aug	   	  Sep 	  	  Oct	   	  Nov	   	  Dec	  

Water	  available	  for	  supply	   Water	  demand	  

Monsoon	  

Deficit	  Deficit	  

Surplus	  

Q
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nH

ty
	  o
f	  w

at
er
	  

CONSERVE	  

Deficit	  



THE	  CONCEPT	  
Projec8on	  

Change	  in	  demand	  in	  future	  

2019	   2020	   2021	   2022	   2023	   2024	   2025	   2026	   2027	   2028	   2029	   2030	   2031	   2032	   2033	   2034	   2035	   2036	   2037	  

Water	  available	  for	  supply	   Water	  demand	  
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KEY	  DELIVERABLES	  
•  Visually	  interacHve	  digital	  plagorm	  for	  water	  resources	  management.	  

•  Methodology/algorithm	  to	  generate	  the	  aggregate	  water	  demand	  and	  use.	  

EXPECTED	  OUTCOMES	  
•  CiHes	  will	  be	  bemer	  equipped	  to	  cater	  the	  water	  needs.	  
•  A	  robust	  &	  reliable	  GIS	  based	  database	  of	  city’s	  water	  resources.	  
•  A	  transparent	  plagorm	  for	  ciHzens	  to	  monitor	  the	  distribuHon	  of	  their	  water	  resources.	  
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THE	  WAY	  FORWARD	  

Reduce	  the	  demand	  

•  Decreased	  consumpHon	  

•  Empower	  ciHzens	  to	  save	  water	  

•  Water	  responsible	  agriculture	  

and	  vegetaHon	  

Augment	  the	  availability	  

•  Harness	  rain	  water	  at	  roonops	  
•  Recycle	  water	  for	  drinking	  

•  Recharge	  groundwater	  
•  Cap	  the	  discharge	  of	  polluted	  

water	  from	  industries	  

Increase	  the	  efficiency	  of	  supply	  

•  Improved	  drainage	  and	  sewerage	  

networks	  

•  Reduce	  water	  losses	  
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THANK	  YOU	  
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