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Climate Change: Key Areas for Sustainable Future 

Ecology 
[Animals, Trees, Insects, etc.]

Key Area for 
Sustainable 

Future

Food Security
[Agriculture, Horticulture, Poultry Fishery]

Water Resources 
[Surface, Ground Water]

Transportation 
[Aviation, Shipping, Surface Transport]

Industry & Mining 
[Air & Water Pollution]

Clean Energy 
[Solar, Hydro, Wind]

Health 
[Vector born, Water & Air born Epidemics]

Economy 
[demand, supply, production]

Disaster Mitigation 
[Cyclone, Heavy Rainfall, Flood, Drought, Heatwave]
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Climate 
Change 
Impacts

Droug
ht

Flood

Sea 
Level 
Rise

Wild 
Fires

Heat 
Wave

Water 
Stress 

Extrem
e 

Storms

Climate Change: Impacts on Variability
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Science into 

Action
[Tools, Technology, 

Methods, 

Implementation]

Understanding
[Science Gateway]

Continuous 

Improvements
[Stakeholder’s (Prob, 

Impacts, Facility) 

Feedback]

Approaches 

Science into 

Action
[Tools, Technology, 

Methods, 

Implementation]

Understanding
[Science Gateway]

Continuous 

Improvements
[Stakeholder’s (Prob, 

Impacts, Facility) 

Feedback]
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Integrated Climate Actions

DATA
PROCESS 

(NWP, AI/ML) 

SOLUTIONS

Example: Integrated Weather Forecast



G
e
o

S
m

a
rt

 I
n

d
ia

 2
0
2
3
: 

1
7

-1
9
 O

C
TO

B
ER

 2
0

2
3

, 
H

Y
D

ER
A

B
A

D
, 

IN
D

IA
G

e
o

S
m

a
rt

 I
n

d
ia

 2
0
2
3
: 

1
7

-1
9
 O

C
TO

B
ER

 2
0

2
3

, 
H

Y
D

ER
A

B
A

D
, 

IN
D

IA

GOES

Data Transmission and Processing

Data Assimilation (LULC & others) and 
Model Integration (NWP, AI/ML)

Customization for End 
Users/Stakeholders

Rapid Dissemination and EWS (GIS 
based)

Effective Disaster Management and 
Mitigation

Adaption Strategy in Climate Change 
Scenarios for Sustainable Development

Green 
Environment

Civil engineering 
and 

Management

Telecommunication
(IoT)

Computer Science & 
Engineering HPC

Electrical, Mechanical &
Instrumentation 

Electronics & Communication 
(IoT)

DWR, Satellite, Aircraft, UAV, 
LIDAR, Ships, Buoys, AWS

Multi-discipline & Multi-dimensional Collective Action
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Collective Climate Actions 

User

DB 

Urban extremes: 

An example
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Contributing Reservoirs and Free 

Catchment for Pune Urban Flooding  
Simulated Flooded Areas – Mula Mutha 

Confluence, Ward level Flooding- Wakdewadi 

Slum, Kamgar Putala, Bhairoba Nala, All Peths, 

Erandwane, Bhide Bridge 

Digital Twin: An Example of Urban Flood 
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Develop a concept of DSS 

Model 
Forecasts

Other Model 
forecasts

Experts 
knowledge

Hazard
?

Quantifying 
severity 
(sector 

based) and 
uncertainty

Yes

No

No 
Warning

Estimating impact 
“What if” (immediate, 

short, long)

Translate into user 
friendly language

Documentation. 
Preparing IoT 

based 
information.

Dissemina
te to 

sectors/
users

User’s 
feedback

DSS
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Disaster management sector

Agricultural sector

Hydrological sector

Water management sector

Power sectors (Wind, Solar, Grid 

management)

Aviation sector

Health Sector

Fisheries and Merchant Navies

Transport and Trip management 

sectors

Administration (Traffic Police)

Municipal corporations /and Smart 

city authorities

Sectors

Low-pressure, depressions,  and 

cyclonic systems 

Wind speed

Heavy rainfall events

Floods (Urban , River line, 

Reservoir management)

Hot days, moistening (Un-

comfortability )

Heat stress and Heat waves 

situations

Thunderstorms, squall lines

Weather Hazards

Common Warning Systems to Many User’s
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Challenging Sectors

• Data (Quality, period, interoperable, accessible)

• Understanding the process 

• Prediction 

• Application

• Management
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Palash Sinha

palashs@cdac.in

C-DAC, Pune
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