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Outline
• M‐cities: not enough 10 M inhab! 
(S th A i )(South America)

• Impacts of coastal m‐cities
h l l d– Physical: circulation, water and 

aerosols
Ch i l i lit d– Chemical: air quality and 
biogechemistry

• Summary and invitations• Summary and invitations
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What is a M‐city?What is a M city?

Traditional view: > 10 M inhab Process/Impact oriented viewTraditional view: > 10 M inhab
• Buenos Aires is, has been

and will be a M‐city

Process/Impact oriented view

• Santiago and Buenos Aires 
• Not so Santiago  are m‐cities

~13 M inhab ~6 M inhab~13 M inhab ~6. M inhab
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If not population…population density?If not population…population density?
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IGAC/GAW book 2012, ~2010 data



M‐cities/ intensive energy, water/ waste
ti / d ticonsumption/production

• Carbon emissions from cities represent the single largest human 
contribution to climate change (Duren & Miller 2012 Nature CC)contribution to climate change  (Duren & Miller, 2012, Nature CC)

• By 2030, cities are responsible for 73% of the world’s energy use. 
International Energy Agency, 2008
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Urban and industrial emissionsUrban and industrial emissions
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Notice how close to the coast these emissions occur!!!!



Pengra, 2012
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Hazy and dirty skies!

f f
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Not only a matter of concentrations…but of exposure and population!!!



«Just» health issues?

AMBIO 2013, 42 13-28
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Changes in local and meso‐scale
circulation systems

Surface roughness increases may lead to a decrease in wind intensity
Temperature & temperature gradients increase promoting mixing
Baklanov et al, 2009
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Meso‐scale circulation matters too!Meso scale circulation matters too!

Subsidence

X

WRCP LAC 2014
Radiatively-driven circulation over complex terrain

Coastal lows
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So much more…
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AMBIO 2013, 42 13-28



Halogen chemistry and ozone formation/destruction

Von Glasow, 2008 (Nat Geo Sc)

Interactions in the inflow and the outflow from continental source
regions
Subtle effects such halogen chemistry become important over timeSubtle effects such halogen chemistry become important over time 
regarding O3 pollution
WRCP LAC 2014 13



So much more…
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Impacts on cloud properties

Huneeus et al, 2006
Saide et al, 2012 ACP

Sulfate plume from Central ChileSulfate plume from Central Chile 
as «seen» during VOCALS REx
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Altogether nowAltogether now

FOCUS ON SHORT-LIVED CLIMATEFOCUS ON SHORT-LIVED CLIMATE 
FORCERS (SLCFs)…
Black carbon, ozone, methane…, which
in addition to radiative forcers, are air 
pollutants and pollutant precursors

T C Bond 2013
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T. C. Bond, 2013



Summary
• Urbanization is and will remain as a major global 
change driver in South Americachange driver in South America

• Worldwide and in SA urbanization is largely a 
coastal phenomenonp

• Cities may have a wide range of impacts...from
circulation to biogeochemistry…including health
hazards

• Atmospheric pollution occurs in the framework of a 
changing climate: we shouldn’t decouple these
issues!!...go for win‐win !!!
Citi ll b d it b d !• Cities go well beyond city borders!
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InvitationsInvitations

Submit Now! 31/3Submit Now!  31/3

http://www.cr2.cl/
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…que todo el mundo sepa que el Sur también existe 



¡Gracias!¡Gracias!
laura@dgf.uchile.cl
http://www.cr2.cl/

Centro de Ciencia del Clima 
y la Resiliencia
CONICYT/FONDAP/15110009
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We (=South Americans) have plenty of 
similarities … Mañana

…

But we also show plenty of 
gradients and differencesgradients and differences
among countries and within
countries
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http://www.economist.com/node/2193852



Corría Diciembre de 2011…

SAEMC
ADAPTE

¡Cambio Climático!



ó

¿Quién hace qué en cambio global en Chile?
s.a. visiones, trabajo previo, una institución patrocinante; proyectos en curso



¿Para qué es el CR2? 
1) Mejorar nuestro entendimiento del sistema climático, su variabilidad de origen

natural y antrópico y sus consecuencias presentes y futuras («Earth System
Science, ESS»).

2) Fortalecer la emergente comunidad de científic@s en ciencias naturales y
sociales en ESS

3) En colaboración con actores interesados, explorar y (e)valuar medidas de
mitigación y adaptación al clima cambiante fortaleciendo la resilienciamitigación y adaptación al clima cambiante, fortaleciendo la resiliencia
social



¿Cómo? 
Apostamos por la excelencia, la interdisciplina y la comunicación en el cuadrante de
Pasteur
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