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Trivia: What city is this and how big is it?

1800

Hourly PM2.5 [pug/m3

g

500

|| ll

/ﬂ

h ]

|

‘-
\

I |
T { {
| i [ | ( | I‘ b \‘ w A ‘ /
‘ P | ) |
J\ / | N 3 | || L | i ‘r] [ HIJ' l| |‘ |I ‘,". . | ; u"l [\ |H g |ﬂ ‘ ‘-‘ "
| A f L‘ W f‘._-‘ WA s 'R 1 20 A Iﬁ' J,u,ll f O L|| &

/|

205-0

o, A i L : g et ¥ A A A A, S w v
201506-26 20150630 20150704 20150708 201507-12

Clty: Osorno. Population: ~150k inhabitants



Severe PM2.5 episodes in south-central Chile

 Produced by a combination of:
— Complex topography
— Episodic meteorological conditions
— Emissions due to anthropogenic activities

e Episodes are declared to warn the public and to try to
reduce the impact by invoking temporary measures

Santiago during en episode Wood burning stoves in Temuco



Forecasting system

e WRF-Chem model at high

spatial resolution to resolve
met conditions, topography

and emissions

-33.4|-
_338
-33.8F
—34f-
_34.2
-34.4
O

~34.61

-34.81

0 o)
k> °
- s - 201 "-
¥ @

& " / (- 25
-35.2F 1\, 250 | B . >
_asal Talca| ! §

= ,/.mou g iof” /

-71.6 -71.4 -71.2 -71 -70.8 -70.6 -70.4

-35.4-

-35.61-

-35.8

-36.2.

b
-36.41 0

-36.6

_36.8

-37F

-37.2H

-37.4}

-72.6 —72 4 —72 2 -72

—71 8 —71 .6 71 4

" South America s \
and SE Pacific

¥ \\ﬁ“. ML

P
N\
369

.n’ 500 Sﬂl‘C

-73.4 -73.2

-73

-728 —726 -72.4 722



' 24 hour mean

PM2.5 modeling L NSO o
e CO and PM are highly g 1, )
correlated during episodes
20 + R =0.98

(Saide et al., Atmos Env 2011) o ?-

24 hour mean GO obsarvations [pom]

e Use CO tagged tracers (“traffic” and “wood burning
stoves”) and an empirically calibration for 2014

e The conversion factors are chosen to match
observed episode statistics.

e Factors are introduced to include physical processes

PM2.5,, =

* A_WB(T_meantS )+ ( max
’ LESUN;




Episode’s Temperature

dependence

Episodes associated to colder
temperatures

This is due to emissions from
wood burning stoves for
heating

Including temperature
correction helps reproduce
histograms
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Results

Temuco (Padre de las Casas Il)
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Forecast skill

Forecasts one, two and three days in advance all have
skill in forecasting

Latest forecast no necessarily the best
Forecast generally beat persistence

Episode % correct Episode

City Station days (%)|Day 1 Day 2 Day3 All Pers
Santiago Pudahuel 21%| 63% 72% 69% | 68%| 56%

Cerro Navia 30%|| 71% 69% 76% | 72%|| 67%
Rancagua Rancagua ll 35%| 68% 72% 68%| 69%| 64%
Curico Curico 21%| 61% 48% 48% | 53%| 42%
Talca La Florida 38%| 66% 64% 59% | 63%| 57%
Chillan Puren 40%| 65% 67% 62%| 64%| 65%
Los Angeles |21 de Mayo 33%| 67% 67% 65%| 67%| 63%
Temuco Museo Ferroviario 33%| 73% 6% 71%| 71%| 64%

Las Encinas 33%| 68% 62% 68%| 66%| 64%

Padre Las Casas |l 38%| 73% 71% 68% | 71%| 73%
Valdivia Valdivia 31%| 59% 61% 61%| 60%| 52%
Osorno Osorno 38%| 71% 64% 63%| 66%| 70%




Episode evolution (Osorno)

a) 4 pm
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Forecasting for 2015 |3 SFA{ONA NN

EL DIARIO DE OSORNO

e System in place for the 2015 SlStEIIlEI pronostlcarala
pollution season mala calidad del aire con

* So far providing good l]'ESd]anEHHthl]JaClOIl
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Conclusions h NCAR
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A forecasting system was developed and is in place
for predicting severe pollution episodes in 9 Chilean
cities with good results

Future work

 Emissions modeling for wood burning stove
emissions need to be explorec

e Extending forecasts for Austral Chile (Coyhaique)

e Explore capabilities for ensemble prediction
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