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Urbanization
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Percentage of people living in urban areas
1800 – only 2%
2018 -- about 55%
2050 – 68%  -- adding 2.25 billion more urban 
residents in Asia and Africa alone

Megacities (> 10 million residents)
1975 – only 4
2015 – 22
2030 – 44 

From : UN Report -- World Urbanization Prospects – 2018 Revision
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Does urbanization matter to 
the “weather enterprise”? 
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A World In Need
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Exponentially growing populations are increasingly concentrating into urban 
areas often near coast lines,  while climate change brings a growing 
number of extreme rainfall events (i.e, Trenberth et al. 2003) and rising sea 
levels.

Thus, the number of natural disasters are increasing (e.g., 1383 registered 
events for 1980-1985, 4030 for 2013-2018). Loss of life is still significant. A 
higher ratio of loss of life occurs in Asia and property damage is less likely 
to be insured (only 11% of 2016 disaster losses insured in Asia). 

Natural disasters force a US$ 520 billion drop in consumption and drive ~26 
million people into poverty every year (Hallegatte et al. 2017)

The impact of day-to-day weather variations on economic efficiency is even 
larger (e.g., US$ 1.5 trillion1 ).

1Allianz, Weather Business



Can the global weather 
enterprise meet these demanding 

needs?
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Forecast Skill is Improving
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Forecast Skill is Improving

69Courtesy of the ECMWF

Ensemble forecasts further extend the lead time. 
These advances in the skill of global models 

translates into several days lead time for most 
major hydro-met disasters. 

Unfortunately not all nations have the capacity to 
use state-of-the-art products and/or communicate 

this information to its citizens. 



Resolution in Global Models is Slowly 
Approaching What is Needed
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Horizontal resolution of the 
ECMWF model doubles 
roughly every 8 years (Wedi 
2014).

At the inception of global 
numerical weather 
prediction in the 1960s, the 
area of Singapore took up 
<1% of a forecast model 
grid point. Now, <10 grid 
points cover Singapore and 
its immediate surrounding 
area. 



Concluding Thoughts
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Urbanization, exponential population growth, and climate change are 
combining to increase the number, the economic impact, and human toll 
weather, climate, and hydro-meteorological disasters. Asia and Africa 
will face unique and growing challenges.

The world is trying to solve a several trillion US$ problem with an 
enterprise that is only spending roughly several tens of billion $US. The 
public sector in some nations are striving to further decrease 
expenditures. 

The weather enterprise has done well and relies on global cooperation 
for forecasts beyond hours. The unique nature of the “weather” 
enterprise means that optimal solutions to these problems, I believe, 
requires a united front between the private, public, and academic 
sectors. -- see Staudinger et al. 2018
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