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The role of big data in 

addressing environmental 

challenges



Our interaction with the natural 
environment plays a crucial role in all 
aspects of society: our health, wealth, 
safety and future development. 

ENVIRONMENTAL CHALLENGES



• Increasing availability of data on a 
massive scale

• An exceptional opportunity to 
transform our understanding of the 
effects of environmental change and 
our planet-transforming power

AND BIG DATA



Example: Air pollution and 

health



AIR POLLUTION AND HEALTH 

• 2 May 2018 | GENEVA – Air pollution levels 
remain dangerously high in many parts of the 
world. 

• New data from the World Health Organization 
(WHO) shows that 9 out of 10 people breathe air 
containing high levels of pollutants.

• Updated estimations reveal an alarming death 
toll of 7 million people every year caused by 
ambient (outdoor) and household air pollution.



GLOBAL AIR POLLUTION
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Example: Extreme weather 

events



TRACKS OF ALL TROPICAL CYCLONES, 
1985-2005



SUPER TYPHOON MANGKHUT
16TH SEPT 2018



INTERACTIVE MAP OF STORM DAMAGES 
BY MANGKHUT



CLIMATE MONITORING IN HONG KONG

• Hong Kong 
Observatory 
Headquarters

• Since 1884

• King’s Park 
Meteorological 
Station

• Since 1951



COVERAGE OF MONITORING NETWORK



COLLECTING DATA USING AIRCRAFT 
DURING TROPICAL CYCLONES

Super Typhoon Mangkhut (2018)

Vertical distribution of meteorological data collected by 
the Hong Kong Observatory during dropsonde missions 
over the South China Sea on 15 September 2018



NUMERICAL WEATHER PREDICTION

Boundary Conditions from 
Global Atmospheric Models

Global/Regional
Observation 
Networks

High-Performance 
Computers



ENSEMBLE FORECASTS

Extreme Forecast Index for extreme temperatures 

香港
Hong Kong

Forecast of extreme hot 
temperatures in southern 
China in late May 2018

Forecast of extreme low 
temperatures in central and 
southern parts of China in late 
December 2018

Tropical Cyclone Track 

Probability Forecast



The future…



SOCIAL MEDIA AND SMART PHONES



SOCIAL MEDIA AND SMART PHONES



SOCIAL MEDIA AND SMART PHONES



A CAUTIONARY TALE

Data Science and AI 
needs to be integrated 
with knowledge of  
environmental systems



So, can big data save lives?
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