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• Drivers of  Disasters: Climate Change, Pollution, ..

• Western Ghats and water security

• Bangalore lakes 

•  Success Stories -Nature-based solutions 
Wastewater treatment

• Society relevant science



https://wgbis.ces.iisc.ac.in
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Sustainable Future –
 Maintain Ecosystem Integrity

Goal: Sustainable Future

• Ensuring Clean Air, Water and Environment to our Next 

Generation

• Sustenance of  Natural Resources

• Minimal Disasters

• Security, Survival and Peace 

Responsible decision making – Decentralised Governance

For Prudent Management of  Natural Resources



Disasters-  Drivers: Changes in the  Climate 

The planet is becoming warmer; the 
climate is changing. 

Climate change is a change in the average temperature and cycles 
of weather over a long period of time. 
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Why Is Climate Change a Problem?

Climate change disrupts weather patterns and causes extreme weather events to become more 
common. These include hurricane activity, droughts and floods.

As the global temperature has increased, so has the number of reported natural disasters.
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Rising temperatures are causing sea levels to 
increase. 

The rising water can cover coastal areas, destroying 
habitats and displacing whole populations from low-
lying areas. 



• Impacts are worse:
– Large share of economy in climate 

sensitive sectors (e.g. agriculture, tourism)

– Prone to natural disasters (e.g. floods and 
droughts)

– Adds to existing water resource stresses

• Multiple stresses and lower adaptive capacity:
– Limited financial, institutional, technological capacity

– Limited access to knowledge

• Impacts disproportionately on poorest countries and 
poorest people:
– Exacerbated human health, food security, malnutrition, clean water and 

other resource access concerns

Developing Countries are the Most Vulnerable

Slide adapted from Dr. RK Pachauri presentation, State of the World Symposium, 

Washington, 15th January 2009.
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Species Loss

Untitled by © Ola Jennersten
/ WWF-Sweden licensed under CC BY 
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Problem of Climate Change- Loss of Immunity
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Coral Bleaching

Temperature Rise (°C)
Bleached coral, Maldives by 
© naturepl.com / Peter Scoones / WWF licensed under CC BY 
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Dried up fishing pans in Liuwa plain 
National Park by © Jasper Doest / WWF licensed under CC BY
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Rise in Sea Level

Climate change adaption Wadden sea by © Claudi Nir / WWF licensed under CC BY 
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Expected Impacts on Poor Regions

• 30% by 2050 in Central and South Asia

• 30% by 2080 in Latin America

• 50% by 2020 in some African countries

• 120 million to 1.2 billion in Asia

• 12 to 81 million in Latin America

• 75 to 250 million in Africa

People exposed to increased water stress by 2025:

Possible yield reduction in agriculture:

Crop revenues could fall by 60% by 2100 in India

Slide adapted from Dr. R K Pachauri ‘s presentation, State of the World 

Symposium, Washington, 15th January 2009.11:51



Escalation in Vector borne diseases
• Increase range or abundance of  animal reservoirs

&/or arthropod vectors

– e.g. Malaria, dengue, etc.

• Enhance transmission

– e.g. virus & other arboviruses

• Increase importation of  vectors or 

pathogens

– e.g. Dengue, Chikungunya, etc. 

• Increase animal disease risk & 

potential human risk



Impacts of Climate Change
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Big Data:  

Spatial data -Remote sensing

Science of obtaining information about an object or phenomena without 
being in contact with it
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Digital Data – Raster data

7-bit image (0 - 127)

11:51:39

GIS and RS for Early Warning





AI (ARTIFICIAL INTELLIGENCE) Geospatial Machine Learning Operators

Geospatial Deep Learning Operators

11:51:39 16



1. Spatio-temporal pattern analyses 
2. Visualisation–
    Agent based modelling

11:51:39 17



Remote Sensing and GIS 
Big Data

&  
AI, ML

18



An increase of  mean temperature by 0.5 0C and decline of  

rainy days with the decline of  forests.

19Maintain Ecosystem Integrity through Prudent Management - SDSS



Ecosystem services

      Carbon sequestration

        Water



Forest ecosystem in the Western Ghats holds 1.23 MGg  in vegetation and soils

The annual incremental carbon is about 37507.3 Gg, and the highest in the forests of  Karnataka 

part of  WG. 

 

Sequestered carbon in WG is about INR 100 billion ($1.4 billion) at $30 per tonne of  carbon

. 21



1991                                            Today

Wetlands for Climate Change Mitigation

Water 

11:51:39 22
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3000-4500 
mm rainfall 
(1901-1964)

1700-1900 mm 
rainfall (1965-2020)

3000-4500 mm 
rainfall (1901-1964)

Land Cover Changes and 
Rainfall

3000-4500 mm
Rainfall 1965-2020



Forests and Rainfall

Sharavathi

Nandi

HurliYenne

Haridravathi Mavinhole

Rainfall (mm) Forest (%) Agri-open(%)

1715.20 41.4 53

Rainfall (mm) Forest (%) Agri-open(%)

1776.49 30.5 64

Rainfall (mm) Forest (%) Agri-open(%)

2157.88 46 46.1

Rainfall (mm) Forest (%) Agri-open(%)

3382.40 42.1 43.2
Rainfall (mm) Forest (%) Agri-open(%)

4801.25 65.8 22.7

Rainfall (mm) Forest (%) Agri-open(%)

4410.05 60.7 27.7

24



Water Sustenance and Vegetation Cover in a Landscape
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Catchment Integrity - Fauna diversity, Vegetation and water linkages



SDSS
Identify Eco- 
sensitive Regions 

2711:51:39
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https://wgbis.ces.iisc.ac.in/sdss/wgsdss/index.php

https://wgbis.ces.iisc.ac.in/sdss/wgsdss/index.php






Physiography
• Rainfall ~ 750mm/year

• Temperature :  14oC to 38oC

• 3 Major  valleys
– Hebbal Nagavara
– Koramangala Chellaghatta
– Vrishabhavathi

• Granitic Gneisses, Schists.

Bangalore - Interconnected wetlands



Ecosystem Services- Groundwater Recharge

• Removal of lakes – GW table has fallen to 600’ from 80 – 100’

• Some localities with Intense urbanisation GWT is about 800 – 
1000’

• Rejuvenated lakes – groundwater table increase (Example: 
Sarakki Lake)



Wetlands – goods and services

UNPOLLUTED 
• Rachenahalli Lake– Rs 10500/day/hectare

– (fish, fodder, agriculture in command area, flood mitigation, GW recharge, 
recreation,…)

POLLUTED
• Amruthhalli Lake: Rs 20/day/hectare

      (Most waterbodies are Sewage fed) 

11:51:39 34



Wetlands – Threats

(i) Unplanned Urbanisation:  loss of flood sinks – wetlands and 
trees

(ii) Loss of Floodplains

(iii)  loss of interconnectivity among wetlands

(iv)  narrowing drains with concretisation

(v) loss of Riparian  Vegetation (Water infiltration), reduces 
shocks and aid in infiltration



2009

Unplanned Urbanisation

11:51:39 36



Stop senseless urbanisation

37

Bangalore ………Bengaluru ………………………………Dead City

1078%



88% Decline in vegetation cover during 5 decades



(a)Spatial distribution of lakes in 1973 (as 

per the Survey of India topographic maps)

(a)Spatial distribution of lakes (2023) based 

on the field survey

39



Disappeared Wetlands – ABUSED 

1055% increase in built up area from 1973 to 2019  leading to 
a sharp decline of 88% vegetation, 79% area in water bodies in Greater Bangalore mostly 
attributing to intense urbanisation process

40

1078%

79%
LAKE ENCROACHMENTS: 98%

RAJAKALUVE (STORMWATER 
DRAINS) ENCROACHMENTS: 82%
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https://wgbis.ces.iisc.ac.in/sdss/BUiS/



Escalating GHG FOOTPRINT 



Loss of Wetlands with the Unplanned Urbanisation 
- Increased Temperature 

• Lakes have become Seasonal

• Ground water table decline

• Changes in Local Temperatures

21

28

24

28
38



Abuse of wetlands: FLOODS & WATER SCARCITY
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Vegetable grown in silt of Varthiur Lake

Revenue  for farmer – Rs 1,50,000 per acre (additional benefit then regular 
profit) – data from Mr. Yatish, Mr Khan

11:51:39 49
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ENVIRONMENT EDUCATION to
Enhance Environment Literacy

Sensitise Youth

Sensible Youth -> Responsible
-> Optimal Decisions towards

SUSTAINABLE DEVELOPMENT

1 2

3

4
5



Tertiary Treatment of Wastewater – Model working since 14 years



Sustainability – Water Harvesting                                                   [Give back to the Nature 10 times of consumption]



Sustainability – Water Harvesting                                                   [Give back to the Nature 10 times of consumption]





Course – Environment Management
22 sessions

Environment Literacy – Environment Education through Learning

555



Lake 2024 - 14th Biennial Lake Conference

Wetlands for  Human Well-being, 17-20 October 2024, 

28th -30th December 2022, INDIAN INSTITUTE OF SCIENCE, BANGALORE, INDIA

11:51 AM





Empowering Rural schools –
Water testing laboratories

2000+ lectures Knowledge Dissemination



• http://wgbis.ces.iisc.ac.in/energy

• http://wgbis.ces.iisc.ac.in/biodiversity

• http://wgbis.ces.iisc.ac.in/foss

• https://www.researchgate.net/profile/T_V_Ramachandra/publications

• https://scholar.google.com/citations?user=Woh1fa8AAAAJ&hl=ru

Explore Further …Energy & Wetlands Research Group, 
IISc, Bangalore      emram.ces@iisc.ac.in

11:51:40 60
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