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The land of rivers 



The monsoon is everything – June to September



…..and why are our rivers dry ?

• Population   1947      330 million

• 2020    1380 million

• Food grain production    1951  - 50 million tonnes

• 2020-21 – 305.43 million tonnes

• Electricity generation      1947 – 1362 MW

• 2020 - 374.20 GW (Installed capacity)

• Dams                                  1947 – 300

• 2020 - 5202



We are a groundwater dependent civilization

• Over 40 million wells and bore-wells

• Over 65 % of our total water requirements

• Over 85 % of our drinking water needs

• Over 250 cu km of groundwater extracted annually . More than China 
and USA combined . Worlds largest user of groundwater. 

• ..and the only source for recharge is RAIN



Groundwater: vulnerability to 
exploitation and contamination

• 60% districts vulnerable to 
exploitation and/or contamination

• “Slipback” habitations / 
villages...drinking water supply

• Unhealthy competition, potential 
conflicts...

• Health-related hazards: arsenicosis, 
fluorosis, selenicosis, Uranium-
poisoning and  varying degrees of 
morbidity

• Source: ACWADAM



Raghu Rai’s classic photograph





Rainwater harvesting – an old tradition
Dholavira – 2900 BCE     Lothal – 2300 BCE



The ‘tank’ ecosystem of water harvesting









Neerugantis – water managers   Gangamma – spiritual connect



Livelihood – 65 % of Indian agriculture is rainfed



Food security 



Aquifer replenishment





The architecture of groundwater



Drinking water security



Water for livestock and nature



Tankas



The modern



What is rainwater harvesting ?

• Collection and storage/recharge of rain for future productive use

• Catchment

• Conveyance

• Filtration

• Storage 

• Recharge 



At its simplest - Photo credits : Shree Padre 



EVERY ROOF CAN BE A CATCHMENT



The system 



Rural Homes- Arsenic and Fluoride   free water 
for drinking and cooking



An above the ground storage tank



In schools – for sanitation 



Resources – Site , watershed, city, river basin

• Rainwater

• Soil Moisture

• Surface water – lakes and rivers

• Groundwater 

• Piped water – usually form outside the city

• Used water or waste-water 

• Demand management



Water and Rain is Everybody’s business



The new rainwater harvesting bye-law

• For every plot create recharge or storage
• @ 60 litres per square metre of roof area

• @ 30 litres per square metre of paved area

Minimum depth of recharge well is  3 metres

MONTH DAYS QUANTITY (mm)

JAN 0.2 2.70

FEB 0.5 7.20

MAR 0.4 4.40

APR 3.0 46.30

MAY 7.0 119.60

JUN 6.4 80.80

JUL 8.3 110.20

AUG 10.0 137.00

SEP 9.3 194.80

OCT 9.0 180.40

NOV 4.0 64.50

DEC 1.7 22.10

TOTAL 59.8 970.00





Rainfall data

• Indian Metrological Department

• Karnataka State Natural Disaster Monitoring Committee

• Daily rainfall data is best

• Work out daily water balance 



WWW.KSNDMC.ORG Megha Sandesha App 

http://www.ksndmc.org/


Daily water balance – Demand vs Rainfall supply



Sizing of down-pipes 



If you want to make apple pie from scratch , you will need to reinvent the 
universe – Carl Sagan 



First rain separator









Understand lithology and geology for recharge



The Mannu Vaddar community - digging wells since centuries 



Groundwater – rainwater for recharge
With 400,000 borewells and 500 MLD withdrawal and unmanaged 

• Well diggers as partners









Recharge Well in storm water drains  



Don’t forget the maintenance



Demand management is key 

• Rainwater filters and harvesting

• Wastewater treatment and recycling

• Smart meters

• Designing IUWM at community scale

• Aquifer mapping and management 



Rainbow Drive Layout, Bangalore



What Rainbow Drive did

• Banned private bore-wells

• Shared community bore-wells 3 numbers

• Made recharge as a community , over 300 recharge wells

• Put in a place a tariff system based on true cost

• Treated wastewater  from WWTP being used for non-potable use

• Now completely self sufficient for water





The Jal Jeevan Mission

• India is running one of the largest drinking water missions in the 
world

• Approximately a 120 million rural homes are getting/to get 55 litres 
per capita per day from a functional tap at the house.

• Rainwater harvesting will be essential to keep the systems 
ecologically sustainable 



The only thing we learn from history is that we do not learn 
from history
- Hegel


