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1% of GDP by 2060 in 
health effects, 
which are probably 
actually lower than
Current effects. 

1.6% of GDP by 2060 in 
economic 
consequences of climate 
change.



All Chilean Central Valley is surrounded by large 
montain ranges.



Historical reduction of annual PM2.5 in Santiago

68% reduction of annual concentrations due to long term measures 
focusing on industry, transportation,  and heating. 
Santiago’s economy has tripled. Car use has more than doubled.
Wintertime efforts with predicted air quality defining mitigation actions. 

68%





PM10 air quality episodes have been reduced by 97%

38

43

23

27

14

17

21

9

4

14

22

14

10
11 11

16

5

9

14

0

37

23

12
10

6
7

4
2 2

3

6 6

2 2

7

3

0

3

13

2
4

1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Número de Días con Episodios por MP10
1997-2016

ALERTA PRE EMERGENCIA EMERGENCIA



Air pollution episodes in PM2.5 reduced from 125 per year to 
42 in 2016. Largest reduction from 2013 to 2016

27
23

19

37 35 33 35

26

40

34
38

27
28

41

31
34

28

65

53 53
55

51

60

72

55

49

55
53

43
47

44

14 16

11

22

34

38

46

31

8

18

27
23

28

12

27

13

4 3
1

3

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Número de Días con Episodios por MP2,5
2000-2016

ALERTA PRE EMERGENCIA EMERGENCIA



National Air Quality Forecasting System for 
Chile.
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Saide et al, 2011. Air quality measures must be taken 
to prevent accumulation. Same day measures are ineffective.

2 to 3 days of bad
ventilation cause 
episodes.



2009-2013 Working to build credibility on
dynamic modeling. 2014-2016: Deployment.



City by city weekend
effect analysis. City by
city duration of wood
burning emissions. Point 
sources and mobile
source used. Population
density distributed
emissions.

WRF-Chem Forecast System
2km resolution from Santiago to Osorno. 
CO to PM2.5 proxy. Temperature corrected
concentrations. 2 day spinup-3 day forecast



Air quality forecasts communicated to Chileans 
through multiple platforms

sinca.mma.gob.cl
app:

aire santiago

April-August Visits:
2.022.724

Downloads:
242.129





2013 Preemergency and emergencies: 36. 2017: 0. 
Total bad air days: 89 down to 27 (70% reduction)



BBQs and Soccer.





Proposed new measures





Green Tax on new cars based on
CO2 and NOx emissions.





Vehicular restriction will accelerate overhaul 
of fleet.
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Exempt vehicules 
30x cleaner than
those affected by
restriction.

80% reduction of 
emissions by 2026.



Matadero Palma M icros Amarillas Transant iago Transantiago 2017

Cleaner buses. Incentives for electric buses 
Flota de Transantiago 2014: 6.513 unidades
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Net emission reductions.

65% reduction of emissions by transportation, 93% of residential emissions, 
19% of Insutrial emissions. 



Health benefits.
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Santiago Respira will prevent 2227 cases of premature mortality.



Cost Benefit Analysis.

Benefits B/C

Transport 5.7

Industry 22

Residential 60

Agricultural Burning 
Bans.
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Emissions standard 
for power plants: 
costs to implement 
were half of social 
benefits.



Power plant emission standard + 
green tax on emissions.

2009 2017





Conclusion

• Transparency is key. If there is 
no problem, there is no support 
for solution.

• Integrate climate and air quality 
policy. Focus on health benefits. 

• Regional air quality 
management is best. Individual 
efforts lose out on synergies.

• Dirty solid fuels are the biggest 
part of problem. Must move 
away fast. 
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