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In the summer of 2014, 
construction of the Sweet Briar 
College Land-Atmosphere 
Research Station (SBC-LARS) was 
completed. SBC-LARS is situated 
in central Virginia in a loblolly pine 
plantation at the foothills of the 
Blue Ridge Mountains. SBC-LARS 
collects meteorological, air quality, 
and aerosol size distribution data 
from inlets and instruments placed 
at, above, and below the 18-meter 
canopy on a 37-meter high tower.

NPF Classification
• Class 1: Clear and strong NPF, with little or no pre-existing 

particles <25 nm obscuring the newly formed mode
• Class 2: A NPF where the newly formed mode concentration 

and diameter strongly fluctuate.
• Undefined: Newly formed mode does not grow, or a growing 

Aitken (25-100 nm) mode is present.
• Non-event: No particles <25 nm present, or those present are 

from a previously formed mode, or do not persist for >1 hour

Figure 8. Diurnal means of gas and meteorology data stratified by NPF 
event type. NPF events occurred when the dewpoint and temperature were 
low and the clearness index and ozone and SO2 mixing ratios were high.

Figure 9. (A) Diurnal averages of the 
condensation sink (CS), (B) the 
concentration of nanoparticles with 
diameters less than 25 nm (N25), (C) a 
predictor of NPF: the amount of 
incoming solar radiation divided by the 
water vapor concentration times the air 
temperature, (D) and a proxy for gas-
phase sulfuric acid concentration. 
Previous work has shown that higher 
values of both the “proxy” and 
“predictor” are correlated with higher 
frequencies of NPF.
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Figure 5. Diurnal means of gas and meteorology data stratified by air mass source region.  When the air mass 
source region was from the NW, the dewpoint and temperature were low, the clearness index and ozone and 
SO2 mixing ratios were elevated in the morning.  Figure 6. (Top Right) Class 1 and 2 NPF events occurred most 
frequently when the air mass source region was in the NW cluster. Non-events were more frequent in the Stag. 
and NE clusters. Figure 7. (Bottom Right) NPF events were infrequent in August when the air was usually 
stagnant. NPF event frequency increased with time, with most occurring in October and November when the NW 
cluster became more frequent.
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Figure 1. Aerosol size distributions for the sampling period. NPF occurred more often in the second half of the 
sampling period. Blue squares denote class 1 events, and green squares denote class 2 events.

Figure 2. 48-hour back trajectories of 
air parcels reaching the sampling site 

could be divided into four clusters 
(Stag., NW, SW, and NE). Almost half 

of the air parcels originated from 
stagnant air.

Figure 3. Air from the stagnant cluster (Stag.) was characterized by low velocity, and 
originated from all directions. Air from the southwest cluster (SW) was generally faster 
than that from Stag., and only contained air parcels from the south west. The fastest 

moving air parcels came from the north west (NW) and north east (NE) clusters.

Figure 4. Air parcels in the Stag. 
cluster occurred most frequently 

in August, and were the most 
common air mass source region 
in every month but November. 

The frequency of air from the NW 
cluster increased from August to 

November

Hypotheses

• As in O’Halloran et al., 2009, 
New particle formation (NPF) 
events will occur frequently in 
October, with fewer occurring 
in August, September, and 
November.

• Fewer NPF events will occur 
on days with a high dewpoint, 
and more will occur on days 
with a low condensation sink.

• When precursor gas mixing 
ratios are elevated, NPF 
events will occur.

Methods
• Data collected August-November 15th, 2014
• Precursor gas mixing ratios measured from above the canopy using 

Thermo Scientific models 42i (NOx ), 43i (SO2), and 49i (O3).
• Aerosol size distributions (10 nm<diameter<487 nm) measured from 

above the canopy using a TSI 3031200 environmental sampling system 
with a TSI scanning mobility particle sizer spectrometer 3034.

• NPF events classified based on Dal Maso et al., 2005 
• 48-hour back trajectories of air mass source regions modeled by 

HYSPLIT.
• The clearness index was calculated as CI = SWin / SWET, where SWET is 

the calculated incoming SW radiation at the top of the atmosphere, and 
SWin is the measured incoming SW radiation at the surface.

Conclusions
NPF events occurred more frequently:
• In October and the first half of November, with fewer occurring in 

August and September.
• When the air masses originated from the NW, bringing cooler, drier air, 

with higher radiation.
• When the condensation sink was low
• When the clearness index was high
• When SO2 concentration was elevated

Air is sampled at 16.7  L/min through a 
PM10 inlet above the canopy (right), and 
brought inside the shed laboratory where 
it is pulled through the environmental 
sampling system and into the SMPS (left).
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