
Earthrise, taken on December 24, 1968, by Apollo 8 astronaut William Andres. 

Nature photographer Galen Rowell declared it "the most influential 

environmental photograph ever taken".

Water and limits of humanity

in the anthropocene

Anthropocene is a proposed geological epoch when 

humans started making  significant impact on Earth's 

geology and ecosystems



“Pale blue dot” Voyager 1 Feb. 14, 1990

Water is the most important inheritance of our planet

From Wikipedia



Rachel Carson, 1940

Edassery Govindan Nair, 

1906-1974

Kuttippuram Palam

Images: Wikipedia, Edassery Smaraka Trust, K.P.A. Shakeeb

Warnings from Kerala

If the man, who with his usual playfulness 

laughter and tears become machine like, 

will you too mother ‘Perar’, change 
into a canal of grief carrying sewage? 

Mathrubhumi Weekly Feb. 21, 1954



Video by Engin Akyurt from Pixabay
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https://pixabay.com/users/engin_akyurt-3656355/?utm_source=link-attribution&utm_medium=referral&utm_campaign=video&utm_content=63982
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Global mean surface 

temperature from the 

Temperature 12k database 

using different 

reconstruction methods. The  

black line is instrumental 

data for 1900–2010 from the 

ERA-20C reanalysis product. 

The inset displays an 

enlarged view of the past 

2000 years. 

Darrell Kaufman et al. Scientific 

Data volume 7, 

Article number: 201 (2020)

The Holocene Epoch – The triumph of man 

https://www.nature.com/sdata


Capital
Value in motion Labour

Surplus value

Means of 

productionProduct/Market

Capitalism and its inherent issues

Production



The world has enough for 
everyone's need, but not enough 
for everyone's greed.





World population

Wikipedia



• 34 generations to make 

• our population

• 34 x 25 = 850 years
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How simple it is
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Growth in a confined space will cause restrictions



We opened the cycle

13

Water + Carbon dioxide Sugar + Oxygen

258 billion 

tons of CO2

29 billion 

tons of CO2

31 billion ton of H2O

needed for our people 

105 billion

tons of H2O
4.5. trillion m3



Interdependence

Reflection, heat content

Melting, sea level rise

Biodiversity

…
….
Banking



Planetary boundaries

https://globaia.org/planetary-boundaries



Rediscovering functions with elements that built biology

Sustainability and circularity were not in our thought so far



https://blog.gale.com/cele

brating-the-periodic-table/

Biological complexity is built with just a few elements



US gross domestic product (GDP) in 2005 dollars from 1900 to 2005 (left axis) plotted with total water withdrawals for all purposes in cubic 

kilometers per year (right axis). Data on GDP come from the US Bureau of Economic Analysis; data on water use comes from the US Geological

Survey. 

Peter H. Gleick and Meena Palaniappan, Peak water limits to freshwater withdrawal and use, PNAS, 2010, 107, 11155–11162

Water and GDP



Warning is also for Kerala

3.6 million cars in 1457 km roads (NH)

180000 tons of plastic waste per year in 38863 km2 land (about 4.65 

tons per  km2)

Per capita water availability 1545 cubic meter

Limits at every stage – food, energy, housing…. 

Construction consumes 15% of freshwater need in our country



The land of rivers 
and the greater impact

Every river is contaminated

50% of the microbial diversity is lost for ever

Globally 83% of freshwater species have

declined in the last 50 years.

Grooten, M.; Almond, R. E. A. Living Planet Report - 2018:

Aiming Higher; WWF: Switzerland, 2018.From S. Vishwanath



https://www.livemint.com/news/india/delhi-cpcb-raises-concerns-on-pollution-

in-yamuna-river-11607261448670.html

Dec. 6, 2020

No river is free of pollution

https://www.livemint.com/news/india/delhi-cpcb-raises-concerns-on-pollution-in-yamuna-river-11607261448670.html


Groundwater systems of the IndianSub-Continent, Abhijit Mukherjee, Dipankar Saha, Charles 

F. Harvey, Richard G. Taylor, Kazi Matin Ahmed, Soumendra N. Bhanja, Journal of Hydrology: 

Regional Studies, 4 (2015) 1–14

Precipitation 1961-2007



This theoretical curve shows the progression of unsustainable water extraction from a 

groundwater aquifer, hypothesizing a peak-type production curve for water after the 

production rates surpass the natural groundwater recharge rate and production costs rise. 

Long-term sustainable withdrawals cannot exceed natural recharge rates. 

Groundwater

Peter H. Gleick and Meena Palaniappan, Peak water limits to freshwater withdrawal and use, PNAS, 2010, 107, 11155–11162



Data from North India

Data from NASA 

Total districts 742

Water stressed >300

256 with critical or overexploited ground water levels

‘India is suffering from its worst water crisis in its history.’



E. Shaji, M. Santosh, K. V. Sarath, Pranav Prakash, V. Deepch and B. V. Divya, Geoscience Frontiers, 12 (2021) 101079. 

Arsenic poisoning across the world

We have issues…
we have solutions as well



Peydayesh, M. and Mezzenga, R. Nat. Commun 2021, 12(1), 1-17

Distillation

Membrane filtration

Adsorption

26



We developed environmentally friendly water positive nanoscale materials for  affordable, sustainable and rapid removal of arseni

from drinking water.

There are over 1700 community installations across the country, serving 1.3 million people with arsenic and iron-free water every



28M. Udhaya Sankar, et. al. Proc. Natl. Acad. Sci., 110 (2013) 8459-8464.



29
A. Anil Kumar, et. al. Adv. Mater., 29 (2016) 1604260.

Safety of spent media, TCLP

Range of materials, their affordability and safety
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ACS Sustainable Chemistry  & Engineering Editorial, 

December 2016

Clean water for everyone



Large water supply schemes

Capacity: above 1 MLD

5 schemes in use across India

Retrofitted Water Purification Plant 

Capacity: 0.1-1 MLD

Over 180 units in use across India

Implementation - From 25 KLD to 1 MLD



Across the country



Our PresenceExpanding the reach
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Smart water purifiers and big data

Ankit Nagar and Thalappil Pradeep. ACS Nano (perspective), 2020. 





When will there be 
water for all? What to 
do for that?

There is enough, if we do not open the 
cycle.

Every other entity is also a cycle – carbon, 
nitrogen, sulphur, phosphorus,…

1. Water must belong to the state

2. Water must be recycled, 100%

3. Rain must be stored

4. Water must get into planning, thinking 
and action



Income inequality, India, 1922-2021

Top 1%

Bottom 50%

Top 10%

Source: https://wid.world/country/india/

Our limits to growth must be found here

The solution is science



Analog/Grating
Equipment
$ 5~6 Billion (2017)

a few 100k units  (2017)

Ultra compact Low Cost

Spectral Sensor Module 
~ Billions units ( ? 2027 )

Water quality measurement – In the pipeline

Sensors and new opportunities
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Analytical devices

Sourav Kanti Jana



Installations made by four companies

India’s water is being monitored

IITM/IISc



Hydroinformatics

Application of computing technologies for efficient, sustainable and equitable water 
management. 

AI  

IoT and Cloud

Blockchain

Hydroinformatics

Modelling and 

simulations

VR/AR

Cyber-physical 

systems 
(ICWRAE 10



Elastic ice 

Xu, P. et al., Science, 2021, 373, 187–192

Metallic water

Mason, P. E. et al., Nature, 2021, 595, 673–676

Water continues to fascinate science
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The AMRIT Team, 2013
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Let me thank the country for making our science possible


