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e M-cities: not enough 10 M inhab!
(South America)

* Impacts of coastal m-cities
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aerosols
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What is a M-city?

Traditional view: > 10 M inhab  Process/Impact oriented view

e Buenos Aires is, has been
and will be a M-city © e Santiago and Buenos Aires

e Not so Santiago ® are m-cities ©

~13 M inhab ~6. M inhab
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If not population...population density?

Population density (persons/km?)
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M-cities/ intensive energy, water/ waste
consumption/production

>
5

e Carbon - \ om cities represent the single largest human
cont e .amate change (Duren & Miller, 2012, Nature CC)
o .ues are responsible for 73% of the world’s energy use.
wuonal Energy Agency, 2008
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Urban and industrial emissions
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Three hundred trout are needed to support one
man for a year. The trout, in turn, must consume
90 000 frogs, that must consume 27 million
grasshoppers that live off of 1 000 tons r”~ \\’b\o
— @G. Tyler Miller, Jr., American Ck @ \(\ .J(63)
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Hazy and dirty skies!
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Not only a matter of concentrations...
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«Just» health issues? o e

:
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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!

Sea-Level Prassurg and Surfage Winds Geg
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So much more...

CH4, N2O, VOC, org-X

dust
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Halogen chemistry and ozone formation/destruction

Day time

S A S S Night time

s A (\

NO,+0; = NO;

NOZ+NO, &> N,Os
\ CINO, + hv = CI + NO,

CINO, ,\_@
Cl+ VOC + NO, Cl+ CH,

sulphate
H,S04 / i l
sea salt several steps
HCI

reduction in life-

& 00 & l time of green-
- P house gas CH,
W IS o,  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 time
regarding O3 pollution
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So much more...

CH4, N2O, VOC, org-X

dust
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Impacts on cloud pro

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

An integrated approach to addressing air pollution and climate change is

essential if society desires to slow the rate of climate change and to protect
human health, food/water security and ecosystems.

The Opportunity 10

Simultaneously Mitigating Near-Term Climate Change and Improving

. itigate =
Human Health and Food Security SlmultaneouSlY Mitig
Drew Shindell et al. _ e . Pollution and
Science 335, 183 (2012); ;

DOI: 10.1126/science.1210026 Climate Change

- each pollutant FOCUS ON SHORT-LIVED CLIMATE
each source has nle eff:
multiple pollutants has mu/ﬂp_ FORCERS (SLCFS) T _
nioger | Black carbon, ozone, methane..., which
' B ym—— in addition to radiative forcers, are air
carbon moroxide ; fr!q%Pﬁefé;
S— oo | I pollutants and pollutant precursors
=] e
|7 S ———]
T. C. Bond, 2013
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Summary

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

Worldwide and in SA urbanization is largely a
coastal phenomenon

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
issuesl!!...go for win-win !!!

Cities go well beyond city borders!

......
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We (=South Americans) have plenty of
similarities ...

2IETIT
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But we also show plenty of

gradients and differences

among countries and within ::1!-__

countries e
http://www.economist.com/node/2193852
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Corria Diciembre de 2011...

FONDAP
Fondo de Financiamiento de Centros de
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¢Quién hace qué en cambio global en Chile?

s.a. visiones, trabajo previo, una institucién patrocinante; proyectos en curso
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éPara qué es el CR2?

1) Mejorar nuestro entendimiento del sistema climatico, su variabilidad de origen
natural y antrépico y sus consecuencias presentes y futuras («Earth System
Science, ESS»).

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

3) En colaboracion con actores interesados, explorar ye)valuar medidas de
mitigacion y adaptacion al clima cambiante, fort€ agiendo la resiliencia
social

(CR]E Center for Climate and Resilience Research
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Apostamos por la excelencia, la interdisciplina y la comunicacion en el cuadrante de
Pasteur

Quest for fundamental understanding?

Considerations of use?

Adapted from Stokes, 1997
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