C5798:

This study aims to investigate the regional influence of air pollution in the Pearl River Delta (PRD) region. Despite the Back-garden regional site (BG) was located downwind of the Guangzhou urban site (GZ) in summer when southerly and southwesterly wind prevails, the concentration of particulate matters (PM) during which was the lowest among the year due to the influence of clean sea breeze and heavy rainfall. Without identifying important relevancy to air pollution control policies formulation in the PRD region or significance to science, the perpetual question in terms of primary study motivation: why this study has to be conducted in summer instead of in the season with the highest concentration of PM (i.e. winter), must be addressed. The overall low PM concentration in summer also induce query on the author’s definition of “pollution episode” in Section 3.2, as supporting references are lacking. To enrich the content of this paper, the authors shall, therefore, provide more references and comparisons with previous studies of PM in the PRD region.
Reply: Thank you very much for your comments. Corresponding contents are revised or added as follows:

(1) In the introduction part, add the sentence in blue.

The Pearl River Delta (PRD) is one of the most economically invigorating and densely populated regions and one of the biggest city clusters in the world. Rapid urbanization and economic development have deteriorated the air quality and changed the properties of the air pollution: The primary pollutants, such as SO2 and inhalable particulate matter (PM10) have been reduced by abatement measures. However, the secondary products such as ozone and fine particles of high concentrations become two of the most formidable air quality and public health issues facing the PRD region. Moreover, the scale of the pollution problems in the PRD region has also expanded (Zhang et al., 2008). The occurrence of haze remains very high on about 150 days per year on average in Guangzhou from 1980 to 2006 (Deng et al., 2008). Haze characterized of very low visibility and high mass concentrations of fine particles has been reported in summer as well as in winter (Tan et al., 2009). The particle pollution in the PRD region have been reported regarding to the chemical compositions in size resolved particles or in PMB2.5 and PMB10 concentration at one or more sites and particle number size distributions at a coastal rural site Xinken (Cao et al., 2004; Hagler et al., 2006; Liu et al., 2008a, b; Zhang et al., 2008). However, simultaneous measurements of particle number size distributions and chemical compositions at over one site in the PRD region have not been reported. Resulted from the intense photochemical activity in summer, particulate pollution in the PRD region will be characterized with regional and secondary properties, which should be different from that in the winter or in other cities with less intense solar radiation. The average ratios of PM2.5 to PM10 in Guangzhou were larger than three other big cities in China, i.e. Wuhan, Chongqing, and Lanzhou (Wei et al., 1999). High concentrations of secondary products in fine particles, mainly oxidized organics and sulfates were observed during PRIDE-PRD2004 and 2006 (Andreae et al., 2008; Jung et al., 2009). The worse correlation between organic carbon (OC) to elemental carbon (EC) in the summer (R=0.6) than in the winter (R=0.8) and the higher OC but lower EC concentrations in Guangzhou than in Beijing during summertime (Cao et al., 2004) indicated the significance of the secondary transformation in the PRD region in summer. Therefore, it is of scientific significance to investigate the properties of particles especially of fine particles in the PRD region during summertime.
 (2) In Section 3.2, we classify time periods with PM2.5 exceeding 100 g m-3 for more than two hours as pollution episodes, according to the frequency distribution of hourly average PM2.5 (90% of time PM2.5 is below 100 g m-3). 
We did so because:

The ambient air quality standard of daily average PM10 for the second grade in China is 150 g m-3; neither national standard for PM2.5 nor for hourly average PM10 have been established. However, in the summer of PRD region, the mass concentrations of particles can increase quickly from very low level to very high level such as with PM2.5 exceeding 100 g m-3 resulted from accumulation, secondary transformation, and/or regional transport. During such days, the daily average PM10 does not violate the national standard of the second grade, although heavy particulate pollution occurs with high hourly average particle mass concentrations and low visibility. So the daily average particle mass concentrations conceal the pollution conditions and do not reflect them in detail. 
Therefore, an hourly criterion will capture the properties of the particulate pollution better. One possible and reasonable way is to obtain such a criterion from corresponding frequency distribution of hourly average PM2.5. In order to investigate the properties of the fine particulate pollution, the 90% percentile of the hourly average PM2.5 (100 g m-3) is selected as the criterion. It is almost the same as the PM2.5 value of 103 g m-3 calculated from the ambient air quality standard of PM10 of 150 g m-3 with the average ratio of PM2.5 to PM10 over the PRD region in summer of 68.7% (Cao et al., 2004). Similar method was also employed in Lin et al. (2009). 
In the revised version, corresponding part is changed to be: 

In the summer of PRD region, the mass concentrations of particles can increase quickly from very low level to very high level such as with PM2.5 exceeding 100 g m-3 resulted from accumulation, secondary transformation, and/or regional transport. During such days, the daily average PM10 does not violate the national standard of the second grade, although heavy particulate pollution occurs with high hourly average particle mass concentrations and low visibility. The daily average particle mass concentrations conceal the pollution conditions and do not reflect them in detail. Therefore, an hourly criterion will capture the properties of the particulate pollution better. According to the frequency distribution of hourly average PM2.5, conditions with PM2.5 exceeding 100 g m-3 for more than two hours (excluding those caused by short time local emissions) were classified as pollution episodes in this paper. 100 g m-3 is set with the 90% percentile of the hourly average PM2.5 concentrations during this measurement and it is almost the same as the PM2.5 value of 103 g m-3 calculated from the ambient air quality standard of PM10 of 150 g m-3 with the average ratio of PM2.5 to PM10 over the PRD region in summer of 68.7% (Cao et al., 2004). Totally, pollution episodes were observed on five days (12, 14, 19, 21, and 23 July) simultaneously at both sites from 6 to 23 July. 
(3) In section 3.1 Overview of particle number size distributions and mass concentrations, one comparison about the average PM2.5 is added:

The average PM2.5 in the summer of 2006 is lower than that in Guangzhou city in the summer of 2002, i.e. 78±30 μgm-3 (Cao et al., 2004).
Correspondingly, Table 2 is revised to be:

Table 2 Comparison of important particle properties (mean(ơ)

	Site
	N20-10000
(×104 cm-3)
	NTotal
(×104 cm-3)
	STotal
(×102 m2 cm-3)
	VTotal
(m3 cm-3)
	PM2.5

(g m-3)

	GZ
	2.9(1.1
	--
	13.8±5.4
	96±43
	69±43

	BG
	1.7(0.8
	1.8(0.8
	9.6±4.6
	94±34
	69±58

	Xinken
	--
	1.6(0.8
	9.7(4.0
	63(25
	51±19a

	Guangzhoub
	--
	--
	--
	--
	78±30


aPM1.8 during PRIDE-PRD2004 (Liu et al., 2008)
bin the summer of 2002 (Cao et al., 2004)
 In section 3.2.1 Accumulation pollution episode, two comparisons are added:

(a) The sum concentration of SO42-, NO3-, and NH4+ accounted for about 60% in PM2.5 increase, if the measured SO42- and NO3- are neutralized by NH4+. This result is similar to that reported by Liu et al. (2008) that SO42-, NO3-, and NH4+ accounted for about 50% in fine particle mass at Xinken during PRIDE-PRD2004.
(b) SO42-, NO3-, and NH4+ (actually 80% of the sum concentration of SO42-, NO3-, and NH4+ in PM2.5) can explain about 60% of the 100-660 nm particle mass increase, which is similar to the portion of SO42-, NO3-, and NH4+ in the accumulation mode particle mass increase (over 60%) in the summer of 2006 in Beijing (Yue et al., 2009).
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