
Reviewer 1 

  

Response to comment on General comments: What is the uniqueness specifically? Is this the first 

measurement campaign of this length or first to cover all four seasons or first measurements in this 

specific area? It would also be good to highlight the uniqueness and importance in the abstract in 

addition to it being already in the introduction.  

 

Response: 

 

We agree with the reviewer. We have stated the special uniqueness of this study in the abstract as 

follows: 

 

͚This is the first paper on PM2.5 mass, chemical composition and sources in the tropical environment 

of Southeast Asia, covering all four seasons (distinguished by the wind flow patterns) including haze 

ĞǀĞŶƚƐ͛͘  
 

Response to comment on Abstract, page 26424, line 22: Where is the data from? A monitoring 

station or were other groups making these measurements at the same time and location?  

 

Response: 

 

We have included the information regarding PM10 and TSP data in the methodology part of the 

abstract: 

 

͚In addition, secondary data of total suspended particulate (TSP) and coarse particulate matter 

(PM10) sampled at the same location and time with this study (collected by Malaysian Meteorological 

Department) were used for PM ratio assessment.͛ 
 

Response to comment on Pages 26433-26434, Sections 2.5.2. and 2.5.3: The response is fine but it 

might be good to mention this in the manuscript. Also, my meaning was about the fact that Ca was 

used for the source apportionment method but not for the EF analysis. If you had had higher 

recovery of Al, I assume that it would have been used in both analyses. Are there any limitations 

from using different elements for different analyses or is it only an element that has high recovery 

and shown to be useful for that purpose that matters? 

 

Response: 

 

We accept the suggestion to include necessary information into the text of Section 2.5.3; as follows:  

 

͚Fe were also listed by Lawson and Winchester (1979) as reference for elemental enrichment factors 

calculation besides Al, Si, and Ti.  Studies by Ho et al. (2006), Kuo et al. (2007) and Han et al. (2009) 

have successfully used Fe for their EF assessment͛͘ 
 

In response to comments on Ca element used in the PMF source apportionment analysis but not in 

the EF analysis, yes, you are right. If only we had higher recovery of Al, this element would definitely 

be used in both analyses. Rationally, there is limitation from using different elements for different 

analyses. However, in this study, only element that has high recovery and shown to be useful for 

that purpose that matters was further used for PMF source apportionment and EF analysis. Thus, we 

add the following sentence in section 2.5.3 Enrichment factor and 2.5.4 Source apportionment:  

 

͚All elements that have high recovery were used for enrichment factor (EF) analysis͛͘ 



 

͚The final dataset used for the PMF analysis contained 80 samples with 31 elements (including PM2.5 

mass) whereby only elements that have high recovery were used.͛ 
 

Response to comment on Page 26435, Section 2.5.4: How did you set these species as being 'weak' 

or 'strong'? In my experience it has been done by increasing the error associated with data in 

question. Is that the case here? 

 

Response: 

 

As mentioned  in the text, the species were set as being 'weak' or 'strong' based on signal-to-noise 

(S/N) ratio. In this study, we follow Heo et al. (2009), Richard et al. (2011) and Yu et al. (2013) 

whereby weak species is between 0.2 and 2 S/N ratio while strong species was based on S/N of more 

than 2. Thus, we have revised our sentence with the following: 

 

͚Based on the signal-to-noise (S/N) ratio, NO3
-
 and Na

+ ǁĞƌĞ ƐĞƚ ĂƐ ͚ǁĞĂŬ͛ ƐƉĞĐŝĞƐ (0.2 ч S/N < 2) 

while thĞ ƌĞƐƚ ǁĞƌĞ ĐĂƚĞŐŽƌŝƐĞĚ ĂƐ ͚ƐƚƌŽŶŐ͛ ƐƉĞĐŝĞƐ (ratio ш 2)(Heo et al., 2009;  Richard et al., 2011;  

Yu et al., 2013). The PM2.5 ŵĂƐƐ ǁĂƐ ĂůƐŽ ĐĂƚĞŐŽƌŝƐĞĚ ĂƐ ͞ǁĞĂŬ͟ ƐŽ ĂƐ ŶŽƚ ƚŽ ĂĨĨĞĐƚ ƚŚĞ PMF ƐŽůƵƚŝŽŶ.͛  
 

 

It might be useful to explain what various terms are for non-PMF users such as Fpeak and bootstrap.  

 

Response: 

 

We accept the suggestion and thus added the following description into section 2.5.4: 

 

͚Fpeak is a parameter uses to execute the test of rotational ambiguity and the bootstrap is used to 

detect and estimate the disproportionate effects or errors of a small set of observation resampling 

randomly.  Paatero et al. (2014) suggested that each resampled version of observation, some 

randomly chosen rows of the original matrix occur multiple times, while other rows do not occur at 

all. Similar to base run, each resampled data set is decomposed into profile and contribution matrices 

using PMF͛͘ 
 

 

This is unclear. Were 9 different seed values looked at or was the solution set for seed 9 chosen as 

the final solution? If it's the former, then it would be good to mention whether there was any 

variability or not between the solutions, where little/no variability indicates a stable solution. If it's 

the latter then justification is needed. Seed values are random starting points of the model so I tend 

to disagree with a solution set being chosen at a particular seed value as this doesn't really mean 

anything as the solution depends on the starting point. Similarly, why was the fPeak of 0.5 chosen? 

Were comparisons made with external measurements? Typically the solution set at fPeak=0 is the 

most physically meaningful. The fPeak parameter is there to test rotational ambiguity.  

 

Response: 

 

We agree with the opinion of the reviewer about the random starting point of seed. Therefore, we 

have run the PMF model on several starting points of seed from 1 until 9; as  supplied in Supplement 

Table S3. In addition, we also added the explaination text into section 2.5.4 as below: 

 

 

 



 

Table S3. The input variables during the execution of PMF 5.0 procedure for the apportionment of PM2.5 sources 

 

Signal-to-noise 

(S/N) ratio Seed Q robust Q true Q theory Q true/Qexp 

Extra 

Uncertainty 

(%) 

Number 

of factor SE R
2
 

1 1 1581.27 1581.27 1925 0.93843919 5 5 4.547911 0.887934 

2 2 1581.27 1581.27 1925 0.93843919 5 5 4.548350 0.887933 

3 3 1581.26 1581.26 1925 0.93843323 5 5 4.549417 0.887884 

4 4 1581.27 1581.27 1925 0.93843919 5 5 4.547655 0.887952 

5 5 1581.27 1581.27 1925 0.93843919 5 5 4.547842 0.887945 

6 6 1581.26 1581.26 1925 0.93843323 5 5 4.548071 0.887947 

7 7 1581.26 1581.26 1925 0.93843323 5 5 4.547759 0.887944 

8 8 1581.27 1581.26 1925 0.93843323 5 5 4.548212 0.887924 

9 9 1581.27 1581.27 1925 0.93843919 5 5 4.547940 0.887949 

 

 

͛Our observations of each PMF run using the each starting point of seed from 1 until 9 are 

summarized in Table S3. The results showed that the solution was rather stable at the starting point 

ŽĨ ƐĞĞĚ ϵ͛ 
 

With regards to the solution of Fpeak, we admit our mistake. We have reported the results with 

Fpeak=0 which was physically meaningful (blue color image of the profile represents Fpeak=0 while 

the green color image represents Fpeak=0.5 if we use the automated profiles of the factors). We 

have already made the correction in the revised manuscript. 

 

New comment regarding figures: The figures are still very hard to read; the quality needs to be 

improved so the figures are clear as they are currently very blurred. 

 

Response: 

 

We have improved and revised Figure 1 with better mapping and resolution. As for other figures 

including supplementary figures, we will supply the editor all figures either in eps. or png. form 

(except for Fig. 2; pdf file).  

 



 
 

͚FŝŐƵƌĞ ϭ͘ LŽĐĂƚŝŽŶ ŽĨ ƚŚĞ ƐĂŵƉůŝŶŐ ƐŝƚĞ ŵĂƌŬ ĂƐ ͞X͟ ŝŶ͗ ĂͿ ƚŚĞ “ŽƵƚŚĞĂƐƚ AƐŝĂ ƌĞŐŝŽŶ͖ ĂŶĚ ďͿ ƚŚĞ KůĂŶŐ 
Valley area in the Peninsular Malaysia͛͘ 
 

 

 

 

 

 



Reviewer 2 

 

The authors addressed all my comments. 

 

Technical notes: 

 

page 29 line 17 "trend" instead of "trending" 

 

Response: 

 

CŚĂŶŐĞĚ ĨƌŽŵ ͚ƚƌĞŶĚŝŶŐ͛ ƚŽ ͚ ƚƌĞŶĚ͛ 
 

page 29 line 23 "ranges" instead of "ranging" 

 

Response: 

 

CŚĂŶŐĞĚ ĨƌŽŵ ͚ƌĂŶŐŝŶŐ͛ ƚŽ ͚ƌĂŶŐĞƐ͛ 
 

Additional typo correction page 30 line 6: 

 

CŚĂŶŐĞĚ ĨƌŽŵ ͚ƐŝŵƉĞƌ͛ ƚŽ ͚ƐŝŵƉůĞƌ͛ 
 

Figure S5 caption: please specify that the modeled mass by CMC does not include the unidentified 

mass, if this is the case. For example: "Regression plot between calculated chemical mass closure 

(only identified components) and measure PM2.5 mass"  

 

Response: 

 

We appreciate the attention to this. Thus, corrected the caption: 

 

͚Figure S5. Regression plot between calculated chemical mass closure (CMC; only identified 

components) and measured PM2.5 ŵĂƐƐ͛ 
 

Please pay attention to the readability of figure labels in the final version. 

 

Response: 

 

We understand the requirements and thus revised Figure 1 with better mapping and resolution. As 

for other figures including supplementary figures, we will supply the editor all figures in the form of 

either eps. or png. (except for Fig. 2; pdf file).  
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