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The Lulin Atmospheric Background Station (LABS) in Taiwan held its grand opening
for operation on 13 April 2006. It is located at the Mt. Lulin (2,862 m MSL;
23°28'07"N, 120°52'25"E) in central Taiwan. The LABS is unique because its location
and altitude can enhance the global network of GAW (Global Atmosphere Watch) in
the Southeast Asian region where no high-elevation baseline station is available.
Our site is located between the GAW Waliguan station (3,810 m) in Tibetian plateau
and Mauna Lao Observatory (3,397m) in Hawaii. Trajectory study indicates that this
site provides us a great of opportunity to observe a variety of air masses originated
from source regions, giving a distinctive contrast of atmospheric changes. Present
continuous operations include precipitation chemistry, aerosol chemistry/physics,
trace gases (CO, CO,, O3, SO,, NH3, NOy, NO,, CFCs), mercury, atmospheric radiation
and meteorological variables. Mission oriented measurements of HCFCs, HFCs, and
VOCs were also performed on a needed basis, mainly to help deconvolute long range
transport phenomena from local circulation. Till present time, the average
concentrations of CO, O3 and PMy, are about 121 ppb, 34 ppb and 10 pg m>,
respectively. The average pH value of precipitation is 5.73 with the major ions of
SO42', NOs  and NH4*. The average concentrations of mercury such as GEM, RGM and
PHg are about 1.78 ng m™, 41.7 pg m™ and 9.0 pg m™, respectively. The average
aerosol optical depth is 0.101. The background concentrations of CO, Oz and PM;p are
estimated to be about 82 ppb, 28 ppb and 6 ug m3, respectively. About 32 % of the
days in a year can be categorized as polluted, which mainly occurred in March, and
the concentrations of above three pollutants could elevate to as high as twice their
background values. To summarize the results, the maximum concentration of
pollutants generally occurred during spring time, especially in March, corresponding
to the biomass burning from SE Asia.

!



Cloud residues and interstitial aerosols from non-precipitating
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Cloud droplets and interstitial aerosol particles were collected on TEM grids using an
individual particle sampler coupled with a dry system. Before the droplets and aerosols
impact one TEM grids, the dry tube can fairly remove the water vapor in collected air.
Based on the measurement of particle sizes, we divide three areas into >5 pm (A), 2-5 pm
(B), and <2 pum (C). In this study, aerosol particles with distinct rims only in A and B areas
observed by the high-resolution were considered as cloud droplet residues. Otherwise, they
were interstitial aerosol particles in cloud.

TEM/EDS revealed that 42.3% sulfates in cloud residues included two or finer
refractory aerosol particles such as soot, fly ash, crustal dust, CaSO,4, and OM. What’s more,
presence of the OMs on the surfaces of sulfates may affect their CCN activation and further
droplet growth. Therefore, great amounts of mixtures between sulfates and OMs in cloud
likely determined cloud-nucleating ability of most aerosol particles in the polluted northern
China. TEM study further indicates that the minor soluble components internally mixed
with refractory particles could enhance the CCN activation in cloud. Moreover, some
crustal dust particles with nitrate and sulfate coatings occurred in cloud residues.

Comparison with the sizes of cloud residual and interstitial aerosol particles, we
can conclude that aerosol particles with the large size can be CCN. When the RH increased
100%, particle number dramatically decreased from 5590 cm™to 2580 cm™ during the
cloud formation. In this case, the number scavenging ratio was 0.54. To better understand
the complicated interaction of aerosol-cloud over northern China, the future studies should
investigate exactly the concentration, formation, and species of organic and sulfates at Mt.
Tai site, and how they change the hygroscopicity and CCN activation of pre-existing
particles.
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