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Digital water — key water management
tool for 21th century

Radars, Tweets and Video Feeds

Prof. Vladan Babovic
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The First Machine Age

* Changing the world requires:
— Physical power: move or transform the things
— Mental power: decide where and how

* Industrial Revolution = Physical Power

— Steam engine (internal combustion engine,
electricity)

— Mostly a complement to humans
* Not entirely without social resistance




Data, Computers, Knowledge -> Mental power

THE SECOND MACHINE AGE

(Brynjolfsson and McAfee, 2014)

Moore’s Law
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The times, they are changin’...

...THE WATER PART OF THE STORY
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Our Smart City: 719.2 km?
population: 5.61 million; population density: 7,797
per capita GDP: 73,161 SS$
annual rainfall: = 2,350 mm =» too much water
10t most water stresses country on planet Earth = too little water

It rains and
floods in Smart
Cities too...

Bedok, January 8,
2018

71.3 mm over 4 hours, out or
which 42mm within 30 minutes
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RADARS
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Rainfall events in the tropics are highly localized

extremely difficult to predict
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The event of January 8, 2018

City Scale; constellation of X-band radars

Decoder

Jormalisation + RelU
Ipsampling Softmax
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TWEETS
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Millions of online posts with
peaks of over hundred

thousand posts for a single
event
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Real-Time Media Data
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Same area, the Dorayaki shop on the left, video

Dorayaki Shop, reported 40 cm

Flood map validation (false positive as well as false negatives)
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Rainfall event of January 8, 2018
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AND VIDEO FEEDS
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IR2: Instantaneous Rainfall Rate

Inspired by Laio, Alamano
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Deep learning algorithm, based on convolutional architecture and autoencoders
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Rainfall is only one of many environmental
variables of interest

A dense network of millions
of affordable devices with

real-time telemetry to ccgilen S0 .f' .

capture variability I p = 0 P S
g BESTETLS,
“Fb Sy

Opportunistic Sensing

Ongoing explosion in smart phones and wearables will bring even more data. At greater
temporal and spatiali resolution. Even more diverse environmental data. Temperature,
atmospheric pressure, humidity...
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* What was once done by humans is
increasingly controlled by Al

- . . . o
Th es h Ift This is thg greatest revo!utlpn of 2‘1
century, likely since beginning of life
N
* For 4 billion yeas, all life on planet Earth

au t h (@) r|ty? was controlled by natural selection

* New era of Intelligent Design
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Will Humans Go Way of Horses?

Wassily Leontief, 1983
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There is a deep fear that human jobs will
be replaced by Al.

Rather than racing against the machines,
the aim should be to show that a human-
EXte N d e d Al combination will perform better than
humans and Al working alone.

Intelligence

No man is better than a machine for some
task

No machine is better than a man with a
machine
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The Sixth Wave

35

16



