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Unprecedented Times

• We have never seen such disruption

• We have never imagined such a collapse of our economies – like a 
pack of cards the world around us has been wiped out

In all this..

We have understood also the role of clean water as a preventive 
measure when it comes to health

Government of India has rightly included access to clean water and 
sanitation as part of the health sector’s spending

This is a game-changer



Climate change: changes water

• In this pandemic, when governments have little ability to handle the 
‘normal’ there is the ‘other’ global catastrophe looming; and 
showing up – climate change

• We need to understand that this is not going away and will make 
our world more vulnerable to shock and disruption. 

• It also has huge implications for the way we will manage our water 
systems; even as demands will grow and stress will increase



Scientific evidence is unequivocal
“Attribution” is easy to dismiss 
• We hear the following:

• Bush fires always happened;

• Floods and droughts always happened;

• Cyclones always happened

• Locust attacks always happened

So why are we linking to climate change?

Because what is clear is that the intensity and frequency of these 
events is no longer in the ‘normal’ range of variation



Take locusts: desert creature that multiply 
exponentially when conditions are right

• Right conditions

• Rain in the desert conditions; unexpected; prolonged so that it 
creates ‘right’ conditions for multiplication

• Vegetation – food when there should have been scarcity

• Higher temperatures – for movement and growth





Climate change and extreme rain

• More than enough evidence 
to show that extreme and 
variable rain events are linked 
to climate change – increase 
of floods and then droughts



1000 extreme rain events 
in first 12 days of August

It does not rain
It pours

More rain
Fewer rainy days
https://www.downtoearth.org.in
/dte-
infographics/extreme_rainfall/in
dex.html

https://www.downtoearth.org.in/dte-infographics/extreme_rainfall/index.html


Extreme-rain floods
Double-whammy
Flood at the time of 
drought

• Cannot hold water
• Leads to flood
• Leads to drought

Will need enhanced efforts to 
contain floods by recharging 
ground and surface water and 
using it during prolonged 
drought period 



Rising heat..

• Every year is the hottest year, breaks records, till the next year comes

• 2021 temperatures touching 40 degree as early as February in parts 
of the country

• Scientists are now saying that even in the year of La Nina – Pacific 
currents that bring cooler temperature as compared to El Nino –
there is no respite from soaring heat

• Global warming has offset this cooling impact

• This means things will get worse



..will add to water stress

Rising heat means 

• Dry moisture in soils – increase the need for irrigation; add to land 
degradation and dust formation

• Increased evaporation rate – water will depleted faster that is stored 
in surface water structures

• Drive up the use of water – from drinking to irrigation to fighting fires 
in forests and building

Water management will be crucially important in the age of climate 
change



Dust storms kill: join dots to heat/water

• New Abnormal

• Dust storms 2018: April-May 

• Over 50 dust storms killed over 500 and destroyed homes and crops

• Why: global-local connections



• A. Western Disturbance changing – getting longer; 
link to weakened Arctic Jet Stream – warmer Arctic 
and difference reduced ocean

• B. Bay of Bengal getting warmer – more cyclones; 
more heavy rain. Colliding with WD, that are more 
frequent and late

• C. Intense heat spikes (Pakistan/north India) which is 
making ground dry

• D. Combined with groundwater overuse; lack of 
moisture; deforestation

• Deadly 





Join-the-dots

Internal displacement 
Drought-flood-crop loss-cyclones 
not single day events

• Cripple people

• Destroy livelihoods

• Take away development dividend 

• As events become more frequent, survival becomes more difficult

• No option but to move – migrate – to cities to new countries





Multiple crisis: climate change is real



Agenda for water future

• Management of competing demands – between agriculture and 
industry – augment supply by catching water where it falls; mitigate 
flood risk and build resilience of rural communities to deal with 
variable rain and for cities to deal with water stress

• Management of water demand so that it is efficient – need more 
water per drop – not just in agriculture but also in urban and 
industrial water management. Must reduce the length of the 
pipelines so that we can reduce wastage and make water supply and 
sewage management affordable for all and so sustainable

• Management of pollution – ensure water is not degraded and so 
unusable

• The old agenda is the new agenda but we need to move with 
speed, scale and we need to reinvent the paradigm so that it can 
meet the needs



India will not follow transition of rich world –

people move to cities; economies move to service-

industry; water moves with it



Secure water for growth

• Agriculture will remain critical for livelihoods – 60% dependence

• But cities-industries will grow. Will need water for growth

• Unless we manage competing needs; violence will grow

• Already cases of protest and police firing over water allocation to 
industry or city



Augment supply
• Water for agriculture must be secured

• Recognise groundwater provides bulk of irrigation 

• Recognise there are over 19 million well owners –
they take decisions on water

• They are more efficient in use 

• But crisis is growing – groundwater levels falling



Groundwater: needs recharge

• Recognise recharge is critical

• Large reservoirs centralize recharge

• But rain is decentralised…



Learning from traditions…

In 1997 we published Dying 
Wisdom:

Rich learning of our traditions.

Enormous diversity, 
technological sophistication. 
Each region had its own 
system to hold, capture rain. 
Zings, ahars, johads, tankas, 
phad….. 



Catch water where it falls













Same for water; same for waste

• If technology cost is unaffordable for many it cannot be sustainable

• Water is crucial determinant of health in our country

• But availability of clean water is connected to our ability to treat 
human and industrial waste

• Today we are failing in this, in spite of all government programmes; 
interventions and technologies

• Failing because we do not recognize our reality 



‘Shit’ Flow Diagrams

• Helped to map the flow to excreta in our cities and to understand 
policy/practice implications

• Determine systems in terms of on-site; off-site 

• Determine if excreta is collected and how

• Determine if excreta is transported and how

• Determine if excreta is safely disposed off



We found: need to build on reality

• We found most in our cities (over 100 SFD’s done) are not connected 
to sewage system

• They have ‘on-site’ treatment

• Toilets are connected to soak pits or connected to drains or septic 
tanks with no underground lining

• Excreta is then transported from ‘tanks’ to drains which make way to 
river; or river

• Reality is an opportunity for new paradigm





Reality is our opportunity

• Majority of households are connected to on-site systems (quality 
indifferent)

• These systems are cost-effective

• Governments do not have to build underground sewerage 

• People are managers 

• If septic tank is overflowing then people will have backflow – will call and 
get cleaned

• NIMBY

• Already exist – do not have to re-engineer entire cities for sewerage 
networks



Reality: Landline or mobile?

• 20 years ago, India was building landlines to connect people with 
phones

• Today, we go through satellites – mobile phones

• 10 years ago, world was building energy grids to connect people with 
electricity

• Today, people are installing solar systems on rooftops

• If we can jump-skip-leapfrog the landline-grid route in connectivity in 
telephones and energy access then why not in sanitation?



Re-use and re-invent for land
• Todays’ sewage system is water-based – water for flush and water to 

convey sewage and then after treatment disposal into water

• This destroys the nitrogen-cycle of world

• Nutrients lost 

• Food security lost 

• Water polluted

• Land-based sewage systems can repair this



Land-based sewage: 
circular economy

• Nutrients-Food-Excreta-Nutrients-Food

• Excreta can be used as nutrients for soil – reused in agriculture or 
compost 

• If we design to remove pathogens and deliberately design for re-use

• Option to combine compost; make pellets for energy…

• Need to scale up; otherwise we will collect, even treat; but have vast 
amounts of sludge to handle



Water managers will be key to change

• Needs all our ability to push the solutions; be bold; imaginative and 
at all times, to find answers that work for all

• Crisis is clear; now action has to be determined and impactful

• Water managers must make us water secure; water is most 
replenishable resource; it does not have to be wanted or wasted


