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1.Introduction
lCarbonaceous aerosol is the main constituent (20–80 % of fine particle) in the 
particulate matter . Recently, carbonaceous aerosol has become one of the most hot 
research topics due to its important role in climate and health effects.

lPearl River Delta (PRD) region is the most developed city cluster, is located in 
southeast China and is heavily influenced by urban emissions. However, most of 
the previous studies were based on filter-sampling with low time resolution (12 h 
or 24 h) .Therefore, a higher time resolution research of carbonaceous aerosol in 
PRD region is needed to explore primary emissions and secondaryformation.

lThe Program of Regional Integrated Experiments of Air Quality over Pearl 
River Delta 2006 (PRIDE-PRD 2006) was conducted in July 2006, in which both 
EC and OC were measured by online Sunset EC/OC instrument from 3 July to 31 
July. 
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2.Experimental
2.1 Meteorology

Location:at the rural Back Garden (BG) site (23.49◦  N, 113.03◦  E) 
located about 50 km northwest to the Guangzhou City (Fig. 1)
Period:2006.7.3-2006.7.31
The meteorology parameters:T: 28.9±3.2°C  RH:78.0±13.7%                                                                    

P:997±4hpa 4



2.2 Measurement instruments

5



2.2 Measurement instruments

During the PRIDE-PRD 2006 campaign, a number of instruments 
were used to measure aerosol and gas pollutants.

      TEMO                               PM2.5                      

      Sunset                                ECOC

      PILS                                   WSOC

      AMS                                   OM、NH4
+、NO3

-、Cl-                                                 
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3.Results and discussion
3.1 The time series of carbonaceous aerosol
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l Local emission influence days (8 % of total days) were characterized 
by high concentrations of carbonaceous aerosol starting from noon, 
23 July to midnight, 25 July. 

l Typhoon and precipitation days (27 % of total days) were 
characterized by lower concentrations of carbonaceous aerosol. 

l Normal days (65 % of total days): The remaining observational days 
are defined as normal days.
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3.2 The correlation of OM and WSOC versus OC

l OM&OC
l WSOC&OC
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3.3 Diurnal profile of carbonaceous aerosol
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3.4 Estimation of secondary organic carbon by 
modified EC tracer method

l EC tracer method is usually adopted to estimate the SOC 
concentrations. This method assumes EC is a tracer of primary emissions 
and primary OC also comes from the same combustion sources with EC. 
Through calculating the emission ratio of primary OC to EC, we can 
calculate POC and SOC concentrations (POC + SOC = OC). So it is a key 
step to determine (OC/EC)pri for the SOC estimation by EC tracer method. 

l Two methods to estimate (OC/EC)pri. (1) using the ratios between ambient 
OC and EC when primary source emissions dominate and the secondary 
organic aerosol formations are expected to be low. (2) using those ratios 
derived from emission inventories of OC and EC.
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l From the discussions of diurnal variation of carbonaceous aerosol in normal 
days, the sources of carbonaceous aerosol are different between day and 
night. So, the (OC/EC)pri calculation will be separated into two datasets: 
OC and EC in the day (06:00–18:00) and in the night (18:00–06:00). From 
the Eq. (3), A plot of the R2 between OCsec and EC with the (OC/EC)pri 
values can be drawn.

l  If we assume that OCsec and EC were from different sources, the proper 
(OC/EC)pri should be the one that corresponds to the minimum R2 value or 
when OCsec correlated with EC worst. 
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Fig. 8. Scatter plots of different organic aerosols at BG site, OC (a), WSOC (b) 
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Fig. 8. Scatter plots of different organic aerosols at BG site, OOA (c) versus SOC and POC versus HOA (d). 
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Conclusions
lCarbonaceous aerosol was measured at Back Garden (BG), a rural site of the 
PRD region during PRIDE-PRD 2006 campaign in July 2006. The concentrati-
ons of carbonaceous aerosol varied dramatically due to the effects from both 
extreme meteorology conditions (e.g. typhoon and precipitation) and anthropo-
genic emission sources (e.g. biomass burning) in the summer of PRD. 

lThe similar diurnal profiles for OC and EC were observed,with two peaks at 
night and in early morning, and were attributed to the local emissions accumula-
tion in shallow boundary layer and rush hour emissions in the early morning. 
Minimum values were measured in the afternoon due to the dilution effect by the 
lifted boundary layer.
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l The modified EC tracer method was adopted to estimate secondary organic 
carbon (SOC) concentrations. According to the distinct diurnal characteri-
stic of carbonaceous aerosols, (OC/EC)pri was calculated for the data 
points in day and night, respectively. Good correlations were observed for 
estimated SOC with OOA and WSOC, and estimated POC with HOA, 
which proved the results by the modified EC tracer method are reliable in 
this paper. 
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