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The transport of aerosols from biomass burning was studied
using a MOUDI impactor to collect atmospheric particles
differentiated by size. Particles collected were less than 10
microns in cut-off diameter. Samples were taken at the source
and at the Chacaltaya Mountain research station during seasons
of influence and non-influence of plumes from the Amazon
region. A marker of biomass burning such as K was identified in
particles sampled under pollutant plumes. Back trajectory
models were run to estimate air mass transport from the
Amazon to the sampling site. We concluded that there is
evidence of aerosol transport from biomass burning and that this
transport influences local atmospheric radiative effects which
might affect glacier retreat in the tropical Andes.

Keywords: aerosols, climate change, Andes, biomass burning.
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Absorbing aerosols contribute to changes in
optical properties of snow and ice by changing
their albedo.




Recent studies (Lau et al., 2010) suggest that at
east part of the observed warming in the
Himalayas could be due to aerosols transported
from sources located far from the region.
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Temperature trends in the region (~0.10°
C/decade), however, do not seem to account for
the rapid retreat of the last two decades
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Vulille et al., 2008
( ' ) Earth Observatory 2011 with data from Hadley Centre



-+ Smoke transport over the Bolivian Andes has
been observed during the dry season (typically
July to September)



(Tarquino-PMI, 2010-2011)



Smoke transport to La Paz

L

From MODIS on-board of Terra



-+ To characterize the aerosol particles arriving to
Chacaltaya.



August 19, 2010

From MODIS on-board of Terra




August 19, 2010



Measurements in 2010
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Going near the source...






... and a lot of dust too.
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MODIS on board Terra
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Site Period Conditions | Sampling PM, . PM,,
(2010) Time (ng/m3) (ng/m3)
Chacaltaya June Clean 5d,3h,50m 6.6+0.1 19.2+0.2
Chacaltaya August Smoky 4d,3h,30m 9.4%0.1 16.3+0.1
San Javier | September Smoky 5h,10m 581 72*1
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Chacaltaya, smoky conditions (August)
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Clean conditions

Full scale counts: 2573
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Etapa 8 §(0.18 um) Rejillas TEM
Elemento/lugar Chac_SI Chac_ClI San Javier Buena Vista Blanco
Ti 0 0 0 0 0
Ca 0 0 0 0 0
Si 2 2 1 3 2
Mg 0 0 0 0 0
P 0 0 0 0 0
— [ 0 3 25 25 0
Na 0 0 0 0 0
Etapa 7 1(0.32 um)
Elemento/lugar Chac_SI Chac_ClI San Javier Buena Vista Blanco
Ti 0 0 0 1 0
. . Ca 0 0 0 0 0
X-ray diffraction S 2 2 2 25 2
M 0 0 0 0 0
X-ray fluorescence = 5 5 5 5 5
— [ 0 11 12 5 0
Na 0 0 0 0 0
Etapa 6 1(0.56 um)
- _ Elemento/lugar Chac_SI Chac_ClI San Javier Buena Vista Blanco
. ] Ti 0 1 0 1 0
. . Ca 0 0 0 0 0
v il Si 2 4 2.5 2.5 2
: . Mg 0 0 0 0 0
5 i P 0 0 0 0 0
. ] E— 0 8.5 2.5 2 0
. " Na 0 0 0 0 0
L -
o - Etapa 5 |1 pm)
o Elemento/lugar Chac_SI Chac_ClI San Javier Buena Vista Blanco
Ti 0 1 1 1.5 0
- Ca 0 0 0 0 0
Si 2 3 2.5 3 2
2000t - Mg 0 0 0 0 0
P 0 0 0 0 0
15001 1 K 1 1 0 0 0
Na 0 0 0 0 0
10001
M Etapa 4 (1.8 um)
Elemento/lugar Chac_SI Chac_CI San Javier Buena Vista Blanco
Ti 1.5 0.5 1 0.5 0
" Ca 0 0 0 0 0
Si 4 5.5 4 2 2
Mg 0 0 0 0 0
P 0 0 0 0 0
K 1.5 1.5 0 0 0
Na 0 0 0 0 0




Satellite imagery as well as ground
measurements clearly show transport of
smoke (and associated particles) to the

Andes.

Despite their elevation, measurements at
Chacaltaya (5200 masl) show a significant
concentration (in mass) of particles.



-In the particle samples found in Chacaltaya under the
Influence of smoke we found presence of Potassium, K
which is a typical marker for biomass burning.

-Particles in the smaller sizes showed higher mass
concentrations of carbonaceous particles.

-More studies needed to assess other physical and
chemical parameters due to the influence of particles
and contaminants coming from biomass burning, urban
pollution and area sources.



-Carbonaceous particles are observed during the
rainy season in Chacaltaya (not biomass
burning). Probably they are originated in the
near urban area.

-Need to study transport of air pollutants
Influenced by regional meteorological conditions
and the Andes Mountains.



A new ‘Glﬁaaal Atmospheric Watch,
GAW/CHC Station
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Aerosol Chemistry, GHG gases, physical properties of
particles

A consortium of institutions has
Installed different air pollution
monitoring instruments.
Operations started In
December 2011

The phase of calibration and initial
measurements is ending.
Measurements have started on
a regular schedule.
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Joint efforts of an international
consortium

- LFA-UMSA (La Paz, Bolivia)
« LGGE/PSI (Grenoble,
France)

 TROPOS (Leipzig, Germany)
 ISAC/EVK2CNR (Italy)

» MISU (Stockholm,Sweden)
*Goddard Space Flight Center
NASA (Greenbelt, USA).

- PSI (Villigen, Switzerland).

* IRD (France).
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Summit AWS: 5380 masl Observatory: 5240 mas

Long: 16°21' S
Lat: 68°08" W




- Aerosol & albedo of glaciers.

- Aerosol & radiative properties of the atmosphere
- Aerosol & rainy season onset

- Urban aerosol & health effects

- Water availability influences




Particle counting and size Neutral Cluster and Air lon
distribution (SMPS + CPC) Spectrometer (NAIS)
- 10 nm to 500 nm 0.5 nm to 40 nm
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Scattering &
Backscattering
coefficient of
particles

CO2 CO O3 (Nephelometer)
Gases concentration (Li-COR based)




High Volume Particle
Filter Sampling

Campbell AWS

5380 masl (150 m above the
station)

Wind, P, T, precipitation, RH,
Short and Long wave
radiation (incident)

Quartz filter sampling for
soluble ions, levoglucosan
and BC analysis
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